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The    New   Power  Station   of   the   Lindell 
Railway  Company,  St.  Louis. 

The  Lindell  Railway  company  of  St.  Louis  was  a  pioneer 
in  electric  railway  work  in  the  West.  In  1SS7  the  Julien 
storage  battery  was  tried.  One  car  was  operated  quite  suc- 
cessfully during  a  period  of  some  four  months.  The  results 
were  of  such  a  satisfactory  nature  that  an  order  was 
given  for  more  batteries.  The  second  lot  was  constructed 
of  lighter  material,  however,  and  the  working  results  were 
such  that  the  company  became  discouraged  and  discontinued 
the  work  entirely. 

In  1SS9  the  Sprague  Electric  Railway  company  had 
achieved  success  in  the  East,  and  the  management  of  the 
Lindell  company  ventured  again  in  the  electric  railway  field. 


throughout,  the   roof  and  flooring  being  of  iron,  slate  and 
concrete.     No  insurance  is  carried. 

WATER   SERVICE. 

Near  the  southern  boundary  of  the  premises  is  a  natural 
spring  flowing  out  at  the  surface  at  a  rate  of  70  gallons 
per  minute.  This  is  piped  into  a  cistern  of  18,000  gallons 
capacity  situated  at  a  slightly  lower  level,  and  from  this 
in  turn  the  water  is  piped  by  means  of  a  siphon  into  the 
main  cistern  0140,000  gallons  capacity,  situated  just  west 
of  the  power  house.  From  this  cistern  the  surplus  water 
overflows  into  a  sewer.  There  is  also  a  smaller  cistern  ot 
12,000  gallons  capacity,  which  accumulates  water  from  a 
number  of  small  springs  in  the  vicinity.  This  connects 
directly   to   the   cold  water  service  pump.     An    elevated 


The  roof  is  constructed  of  slate  and  has  a  monitor  skylight 
two-thirds  its  entire  length.  Almost  the  entire  floor  space 
is  occupied  by  the  boilers,  only  a  space  of  nine  feet  inter- 
vening between  the  furnace  fronts  and  the  coal  chute  open- 
ings in  the  main  south  wall. 

The  entire  boiler  plant  has  been  erected  and  is  sufficient 
tosupply  two  additional  power  units  which  will  ultimately 
be  erected  in  the  engine  room.  It  consists  of  four  batteries 
of  Stirling  water-tube  boilers,  660  horse  power  each.  Each 
battery  is  composed  of  two  330  horse  power  boilers.  The 
furnaces  are  fitted  up  with  the  Hawley  down-draft  device. 
The  draft  is  supplied  by  two  stacks  166  feet  high  and  90 
inches  in  diameter,  constructed  of  X  and  3-16  inch  steel  and 
plainly  shown  in  Fig.  i.     A  Tingley  ash  conveyor  operated 


"1 


Fi^.  5.     Out  of  the  Engines. 

A  small  power  plant  was  erected,  supplying  power  for  the 
west  end  of  the  Chouteau  avenue  division.  This  was  fol- 
lowed immediately  by  the  enlargement  of  the  plant  to  a 
capacity  sufficient  to  operate  the  entire  road.  New  lines 
and  extensions  were  then  taken  up  and  more  machinery  was 
added  to  the  power  house.  Extensions  of  lines  and  power 
continued,  and  some  eighteen  months  ago  it  became  appar- 
ent that  a  new  power  station  was  necessary.  The  old  power 
station,  having  a  nominal  output  of  3,000  amperes,  was  fre- 
quently forced  up  to  4,500  amperes,  and  new  lines  were  yet 
to  be  constructed. 

THE  NEW   POWER   STATION. 

The  new  station  is  located  at  Vandeventer  and  Park 
avenues,  on  a  tract  of  ground  embracing  some  fourteen  acres. 
In  Fig.  I  is  given  a  general  exterior  view  of  the  new  station, 
showing  the  power  house,  coal  shed,  coal  track  and  water 
tank.  In  the  left  center  is  shown  the  greater  part  of  the 
engine  and  generator  room,  and  on  the  right  or  south  side 
is  the  boiler  house,  and  between  the  two  the  pump  house 
can  be  seen. 

The  building  is  a  substantial  structure  of  brick  and  stone, 
,  covering  a  ground  space  16S  feet  long  with  104  feet  mini- 
mum width  and  154  feet  maximum  width,  and  is  fireproof 


Fig.   I.      General  Exterior  View. 
>;EW    power   STATION   OF   THE   LINDELL   RAILWAY   COMPANY,    J 

tank  having  a  capacity  of  15,000  gallons  is  kept  full  by  a 
pump  operated  by  an  electric  motor  and  supplies  water 
to  the  car  shed  and  other  parts  of  the  premises.  A  small 
lank  on  the  roof  of  the  pump  house  supplies  the  cold  water 
service. 

COAL    SUPPLY. 

Adjoining  the  boiler  room  on  the  south  is  the  coal  shed, 
154  feet  long,  80  feet  wide  and  21  feet  high,  into  which  is 
laid  a  spur  track  connecting  with  the  St.  Louis  and  San 
Francisco  railroad  at  a  distance  of  some  1,300  feet.  The 
shed  has  a  capacity  for  storing  125  carloads  of  coal.  The 
main  floor  of  the  coal  shed  is  elevated  some  five  feet  above 
the  floor  of  the  boiler  room,  and  at  a  distance  of  some  10 
feet  from  the  main  wall  of  the  boiler  room  it  slants  down  to  a 
level  with  the  floor  of  the  boiler  room.  Twenty-three  open- 
ings three  by  three  feet  in  dimension  permit  the  coal  to  pass 
into  the  boiler  room  as  needed.  The  floor  space  in  the 
boiler  room  between  the  furnace  fronts  and  the  main  wall  is 
only  nine  feet  wide.  Coal  is  shoveled  directly  from  the 
openings  into  the  furnaces.  No  surplus  coal  is  stored  in 
the  boiler  room. 

BOILER    ROOM. 

The  boiler  room,  in  the  south  end  of  the  building,  has  a 
length   of   154  feet,  a  width  of  40  feet  and  is  35  feet  high. 


Fig.  6,    The  Three  Generators, 

r.  LOUIS. 
by  an  electric  motor  removes  the  ashes  to  an  ashpit  outside 
the  building.  On  top  of  each  battery  is  mounted  a  Hooper 
live  steam  feed  water  purifier  with  cleaning  pans.  A  view 
of  the  boiler  room  taken  during  construction  is  shown  in 
Fig.  2. 

PUMP   ROOM, 

The  pump  room,  Fig.  3,  located  between  the  boiler  room 
and  the  engine  room,  is  104  feet  long,  24  feet  wide  and  20 
feet  high.  The  roof  is  constructed  of  iron,  with  concrete 
arches,  and  it  has  a  ventilating  skylight  in  the  center  and 
is  also  well  lighted  by  large  windows  in  each  end.  In  this 
room  are  located  two  1,000  horse  power  Excelsior  feed 
water  heaters.  The  cold  water  service  is  supplied  by  a 
Worthington  pump,  7J4  by  Sj4  by  10  inches,  taking  water 
directly  from  the  main  cistern  and  also  from  the  smaller  cis- 
tern. Connection  with  the  city  water  main  is  also  pro- 
vided for  emergencies.  Two  Worthington  pumps,  12  by  S 
by  1 8  inches,  and  12  by  8  by  10  inches,  supply  feed  water. 
These  three  pumps  are  fitted  with  automatic  regulating  de- 
vices by  means  of  which  they  are  shut  down  whenever  the 
pressure  reaches  a  certain  limit. 

Two  small  Worthington  pumps,  shown  in  Fig.  4,  -are 
used  for  pumping  oil.  One  is  used  for  the  engine  oil, 
which  is  pumped  into  an  elevated  tank,  from  which  it  flows 
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by  gravity  to  the  engine  bearings.  After  passing  through 
the  bearings  the  oil  is  collected  and  piped  back  to  the  base- 
ment of  the  pump  room  and  is  discharged  into  a  water  filter, 
wliich  in  turn  discharges  into  a  tank  from  which  the  oil  is 
again  pumped  up  into  the  elevated  tank  and  again  passes  to 
the  engine  bearings.  The  other  small  pump  is  used  for 
pumping  the  cylinder  oil  from  a  tank  in  the  basement 
directly  into  the  cylinder  of  the  Ashton  lubricators.  With 
this  system  all  carrying  of  oil,  both  engine  and  cylinder,  is 


ment,  also  an  automatic  receiver,  in  wliich  the  condensed 
water  from  the  separators  and  exhaust  header  is  collected 
and  pumped  back  direct  to  the  boilers. 

ENGINE  ROOM. 
The  engine  room,  shown  in  Figs,  5and6,is  104  by  104  feet 
and  25  feet  high,  and  is  well  Hghted  by  large  windows  on 
the  east  and  west  sides.  As  will  be  noted  in  the  views,  it  has 
a  most  spacious  and  substantial  appearance.  The  roof  is 
double,  the  upper  or  main  roof  being  of  the  usual  four-ply 


FIG.  2.      THE   NEW   POWER   STATION   OF   THE   LIND 

entirely  avoided,  with  the  consequent  saving  of  labor  and 
oil- 

In  this  department  is  also  located  a  ba  th  room,  lavatory, 
water  closet  and  lockers  for  the  employes  of  the  station. 

STEAM   DISTRIBUTION. 

All  steam  piping  is  carried  through  the  basements  of  the 
pump  and  engine  rooms,  the  pump  room  having  a  basement 
throughout  its  entire  area  for  this  purpose.  The  boilers 
are  connected  by  four  14  inch  pipes  to  a  16  inch  equalizing 


FIG.    4.        THE     NEW    POWER    STATION    OK    THE    LINDELL 
RAILWAY  COMPANY,    ST.    LOUIS. — OIL   PUMPS. 

header  located  in  the  rear  of  the  boilers.  From  this  header 
three  lO  inch  pipes  lead  down  to  the  pump  room  basement, 
and  thence  into  the  basement  passageways  under  the  engine 
room,  where  they  pass  through  separators  and  thence  up  to 
the  engines. 

The  exhaust  pipes  connect  to  a  30  inch  exhaust  header 
located  in  the  basement  of  the  engine  room,  and  from  this 
two  iS  inch  pipes  lead  into  the  basement  of  the  pump  room 
and  thence  up  to  the  two  1,000  horse  power  Excelsior  heat, 
ers'in  the  pump  room,  and  these  arc  connected  to  a  30  inch 
exhaust  pipe  leading  up  the  exhaust  head.  A  hot  well  of 
,000  gallons  capacity  is  located  in  the   pump  room  base- 


ELL   RAILWAY   COMPANY,    ST.  LOUIS. ^BOILER   ROOM. 

composition,  while  the  lower  roof  is  composed  of  iron  with 
concrete  arches  with  a  granite  dressing  on  top.  This  double 
roof  is  supported  by  twelve  steel  columns,  which  also  sus- 
tain three  sets  of  1  beams  for  three  15  ton  traveling  cranes 
from  the  Whitney  Foundry  &  Equipment  company. 

ENGINES   AND   GENERATORS. 

The  present  installation  consists  of  three  units,  each  com- 
posed of  a  tandem  compound  Southwark  Foundry  engine. 
22  by  38  by  36,  running  at  a  speed  of  140  revolutions  per 
minute,  with  direct  belt  connection  to  a  750  horse  power 
Westinghouse  generator.  Two  other  units  will  be  ulti- 
mately added,  floor  space  being  provided  for  that  purpose. 
The  generators  are  of  the  Westinghouse  standard  four-pole 
medium  speed  type  and  are  over-compounded  for  a  varia- 
tion of  10  per  cent,  in  pressure  on  line.  Fig.  5  shows  one  of 
the  engines  and  Fig.  6  the  three  generators. 

SUBWAYS, 

The  engines  and  dynamos  are  set  on  concrete  foundations. 
The  engine  foundations  have  basement  passageways  on 
three  sides  and  these  join  a  transverse  passageway  leading 
eastward  to  the  main  east  wall,  from  which  a  subway  leads 
northward  and  then  westward  just  north  of  the  generators, 
and  then  northward  to  the  basement  of  the  wire  tower. 
The  generator  mains,  equalizers  and  regulating  wires  are 
carried  through  this  subway  from  the  generators  to  the  wire 
tower  and  thence  up  to  the  generator  switchboard.  The 
supporting  cleats  are  made  of  wood  boiled  in  paraffine  oil. 

These  subways  are  of  concrete  throughout,  seven  feet 
high  and  four  feet  wide  and  are  well  lighted.  They  are 
kept  well  dried  by  means  of  the  warm  air  from  the  steam 
pipes  in  the  basement  of  the  engine  room.  The  wire  tower 
supplies  sufficient  draft  for  this  purpose. 
SWITCHBOARD. 

The  switchboard,  one-half  of  which  is  shown  in  Fig.  7,  is 
located  at  the  base  of  the  wire  tower  in  the  north  end  of  the 
room.  It  is  a  very  handsome  structure  of  white  marble 
panels  with  brass  finish,  supported  in  an  iron  frame  60 
feet  in  length  and  ii  feet  high.  It  is  set  about  two  feet 
from  the  face  of  the  main  north  wall  of  the  building.  Be- 
hind the  board  is  the  well  lighted  wire  tower,  giving  a  floor 
space  60  by  9  feet,  in  which  all  connections  of  generator 
feed  wires,  bus-bars,  etc.,  are  made. 

The  right-hand  part  is  the  generator  switchboard,  on 
\vhich  are  mounted  three  main  dynamo  switches,  three  main 
automatic  circuit  breakers  and  three  ammeters  reading  up 
to  1,200  amperes  each.  The  automatic  circuit  breaker  not 
only  breaks  the  two  generator  mains,  but  also  the  equalizer 
circuit,  and  thus  leaves  the  generator  entirely  dead.  On 
this  section  of  the  board  is  also  mounted  the  main  or  total- 
izing ammeter,  which  is  of  the  new  Weston  shunt  type  read- 
ing up  to  7,000  amperes,  also  a  Westinghouse  potential  iu- 


dicator.     Portable  voltmeters  are  also  supplied  for  ordinary 
use. 

The  left-hand  part  of  the  switchboard  Is  the  feeder  board 
and  is  subdivided  into  20  feeder  sections,  each  section  hav- 
ing from  one  to  eight  feeders  connected.  Each  feeder  sec- 
tion is  provided  with  a  single-pole  bus-bar  switch,  an 
automatic  circuit  breaker,  an  ammeter  reading  up  to  500 
amperes,  and  a  single-pole  switch  for  each  feeder.  There 
are  60  No.  0000  feeders  leading  out  of  the  feeder  board. 
WIRE   TOWER. 

The  wire  tower,  which  was  designed  especially  for  the 
purpose,  is  located  at  the  north  end  of  the  building,  is  60 
feet  long,  9  feet  wide  and  25  feet  high.  The  roof  is  of 
slate.  The  feeders  are  led  through  the  main  wall  at  a 
height  of  20  feet.  Sixty  iron  tubes  were  laid  into  the  brick 
work,  and  60  wooden  tubes,  previously  treated  by  boil- 
ing in  paraffine  oil  and  then  being  'urned  down  to  gauge, 
were  driven  into  the  iron  tubes.  The  feeders  are  led 
through  these  wooden  tubes.  The  feeders  land  on  a  well- 
strutted  landing  rack  planted  about  12  feet  from  the  wire 
tower. 

MULTIPLE  WORKING   OF   THE   TWO   POWER    STATIONS. 

An  interior  view  of  the  old  power  house  is  shown  in  Fig. 
S.  The  buildmg  is  located  on  the  line  of  the  Missouri 
Pacific  Railroad,  at  the  corner  of  Papin  street  and  Compton 
avenue,  and  the  plant  has  a  nominal  output  of  3,000 
amperes.  This  station,  will  be  worked  in  multiple  with  the 
new  one.  Each  feeder  section  of  the  switchboard  in  the 
new  house  is  duplicated  in  the  old  plant,  and  each  feeder 
leading  out  of  the  new  house  is  run  to  the  old  feeder  lines 
at  the  nearest  or  most  convenient  point,  and  there  connects 
by  means  of  a  half-connection  to  a  corresponding  feeder 
from  the  old  house.  The  load  can  thus  be  shifted  from  one 
power  house  to  the  other  on  any  feeder  section,  or  both 
houses  can  work  in  multiple  on  any  one  or  all  feeder  sec- 
tions. Direct  telephone  connection  between  the  two  sta- 
tions enables  them  to  operate  in  perfect  harmony  under  all 
conditions  of  load  and  other  requirements.  After  midnight 
the  new  station  is  shut  down  and  the  old  station  then 
carries  the  owl  car  load  uniil  morning. 

CAR  SHEDS. 

In  the  rear  of  the  new  power  house  is  located  the  car 
shed,  not  visible  in  the  view.  The  shed  at  present  is  400 
feet  long,  65  feet  wide  and  22  feet  high,  and  has  a  storage 
capacity  for  60  forty-foot  cars.  There  is  ample  ground 
space  for  additions  to  car  sheds  and  power  house.  Aside 
from  the  car  sheds  at  the  new  station  there  is  also  a  larger 
shed  at-  Newstead  and  Fairfax  avenues,  having  a  storage  ca 
pacity  for  150  forty-eight-foot  cars.  At  Vandevenler  and 
Finney  avenues  there  is  a  small  shed  and  repair  shop,  while 
the  general  repair  shop  Is  on  Chouteau  avenue,  near  Jeffer- 
son avenue. 

The  rolling  stock  equipment  consists  of  no  long  cars,  60 


FIG.    3.        THE    NEW    POWER    STATION    OF    THE    LINDELL 
RAILWAY  COMPANY,  ST.  LOUIS. — PUMP  ROOM. 

sixteen-foot  cars  and  30  trail  cars.     The  total  mileage  of 
the  system  is  56  miles  of  single  track. 

JX  GENERAL. 

Many  details  of  the  water  and  steam  service  have  been 
omitted  in  this  condensed  description.  Tlie  main  object 
kept  in  view  in  designing  the  station  was  to  secure  economy 
and  stability  of  operation  in  every  detail,  and  to  provide 
ample  means  for  cleaning,  repairs,  alterations  and  all  possi- 
ble emergencies.  Asa  whole  the  new  station  is  an  excellent 
illustration  of  a  well  planned,  well  constructed  street  rail- 
way power  station,  and  reflects  much  credit  on  the  manage- 
ment. 

The  officers  of  the  company  are:  President,  Edwards 
Whitaker;  vice-president,  Chas.  D.  McLure;  secretary  and 
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treasurer,  Ja>.  Adkinaon;  superintendent,  G.W.  BaumhoPf; 
electrical  engineer,  A.  W.  irorrell.  Under  the  direction 
of  these  gentlemen  thestation  was  planned  and  constructed. 


Rumored    Down-town    Trolley    Line   for 
Chicago. 

There  is  a  possibility  of  a  trolley  road  being  bailt  on 
Stale  street,  Chicago,  for  a  distance  of  one  block.  The 
present  plans  of  the  West  Chicago  street  railroad  people 
contemplate  bringing  electric  cars  from  several  of  their  West 
Side  lines  down  Lake  street,  under  the  Lake  Street  Ele- 
vated, from  Halsted  to  St£.te  street,  and  then  turning  south 


Thermal  Storage. 

Bv  Nelson  W.  Perry,  E.  M. 
The  laying  up  of  stores  in  times  of  abundance  for  use  in 
times  of  scarcity,  while  practiced  by  some  of  the  lower 
of  God's  creation,  finds  its  highest  development  in  civilized 
man,  and  increases  so  rapidly  with  the  degree  of  the  civili- 
zation as  to  form  a  not  uncertain  index  of  that  civilization. 
Thus  do  we  not  only  store  up  material  substances — foods,  for 
instance,  during  times  of  harvest,  for  consumption  during  the 
times  of  drought  and  winter — but  we  store  up  tliat  less 
tangible  something  called  energy,  for  utilization  at  times  of 
extreme  demand.     The  universe  itself  is   in  fact  one  vast 
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on  State  street,  running  to  Randolph  street,  and  stopping 
there.  It  is  said  that  the  necessary  consent  of  property 
owners  has  been  obtained,  and  there  is  practically  nothing 
in  the  way  of  the  construction  of  the  trolley  line  on  these 
down-town  streets.  The  plans  for  the  line  on  State  street , 
contemplate  a  single  row  of  poles  in  the  center  of  the  street 
with  arms  holding  the  trolley  wires.  It  is  claimed  that  the 
road  can  be  run  in  the  block  from  Lake  street  to  Randolph 
street  without  putting  more  than  three  poles  in  the  street. 
It  is  by  the  aid  of  this  down-town  outlet  for  their  electric 
lines  that  the  West  Side  people  hope  to  meet  the  competi- 
tion of  the  Metropolitan  Elevated.  The  electric  lines  which 
will  compete  directly  with  the  Metropolitan  Elevated  will  be 
brought  down  over  this  route,  and  it  is  claimed  tnat  the  ad- 
vantage of  landing  passengers  in  front  of  Marshall  field's 
will  offset  the  rapid  transit  of  the  elevated  road  so  long  as 
it  has  no  better  terminal  than  it  has  at  present. 


storehouse  of  energy,  of  which  our  luminary,  the  sun,  is 
but  a  minute  outlet,  through  which  radiant  energy  has 
through  countless  ages  been  finding  its  way  to  the  various 
members  of  the  solar  system,  there  to  be  partly  dissipated, 
partly  stored  again  as  potential  energy  in  the  form  of  clouds, 
converted  into  kinetic  energy  in  the  form  of  rain,  again  into 
potential  energy  in  the  growth  of  plant  life,  into  kinetic  en- 
ergy by  the  fall  of  the  plants,  and  finally  again  into  potential 
energy  in  the  form  of  coal,  which  is  now  the  chief  source 
from  which  we  supply  the  energy  that  turns  our  wheels 
and  makes  nations  great.  Each  of  these  transformations 
has  involved  perhaps  seons  of  time — a  single  unit  of  time 


use  at  greater  or  less  intervals.  So  reservoirs  are  built 
which  store  up  in  time  of  superabundance  for  those  of 
scarcity.  Thus  the  Egyptians  confined  the  waters  of  the 
flooding  Nile  for  times  when  little  water  flowed;  or  the 
municipal  gas  companies  store  up  in  immense  holders  the 
product  of  the  day,  to  assist  in  the  supply  of  an  excessive 
demand  at  night. 

At  convenient  times  we  wind  up  a  weight  with  our  super- 
fluous energy,  which  is  thus  doled  out  in  small  quantities  as 
needed,  to  keep  our  clocks  running  during  times  when  our 
energies  are  otherwise  directed.  And  so  in  many  ways  art 
has  followed  nature,  equalizing  the  expenditure  of  energy, 
either  by  storing  up  a  surplus  at  one  moment  for  utilization 
through  more  extended  time  at  a  rate  more  suitable  to  our 
purpose,  or  by  storing  up  through  an  extended  time,  to  per- 
mit of  use  through  a  shorter  period  at  a  rate  increased 
over  that  of  the  natural  supply. 

Thus  man  has  been  impelled  to  devise  many  ways  of 
storing  energy — by  the  compression  of  a  spring,  by  the 
pumping  of  water  or  raising  a  weight  to  a  higher  level,  by 
the  making  of  chemical  salts  which  by  their  mutual  reac- 
tions give  out  again  the  energy  absorbed  in  their  formation, 
etc.,  etc. — these  operations  going  on  continuously,  but  the 
energy  stored  being  used  intermittently  at  convenient  times 
and  rates. 

With  the  advent  of  the  steam  engine,  and  even  before, 
came  into  use  another  method  of  storage,  viz.,  the  flywheel. 
This  through  its  mass  resisted  change  of  state  as  regards 
rest  or  motion.  When  stationary  it  required  the  expendi- 
ture of  considerable  energy  to  bring  it  to  a  given  speed.  It 
required  an  equal  expenditure  of  energy  to  bring  it  to  rest 
again.  In  other  words,  the  engine  which  set  it  in  motion 
performed  work  in  doing  so,  just  as  it  would  in  pumping 
water,  and  the  flywheel  performed  work  while  being  re- 
tarded, just  as  does  the  water  when  falling  on  a  turbine 
attached  to  a  train  of  machinery.  The  amount  of  energy 
stored  up  in  a  flywheel  is  represented  by  one-half  its  ma?  s 
(weight)  multiplied  by  the  square  of  its  velocity.  Any 
change  of  velocity,  therefore,  represents  the  absorption  or 
giving  out  of  considerable  amounts  of  energy,  and  the  fly- 
wheel has  become  one  of  the  most  useful  adjuncts  to  single 
acting  engines  and  to  others  where  they  are  subjected  to  mo- 
mentary strains,  as  in  rolling  mills,  etc.,  or  where  extreme 
regularity  of  motion  is  essential. 

But  the  steam  engine  is  subject  to  much  greater  fluctua- 
tions in  load  than  those  that  can  be  taken  care  of  by  the 
flywheel,  and  therein  lies  the  greatest  lack  of  economy  in 
steam  practice.  With  the  introduction  of  the  electric  light 
these  sources  of  loss  became  more  pronounced  than  ever, 
and  the  demand  for  a  more  efficient  storage  of  energy  the 
more  imperative.  This  is  illustrated  by  the  fact  that  under 
ordinary  conditions    of  working   in  a    central   station    the 


O'Hara— Hickey. 


To  one  member  of  the  Western  Electrician  staff  the 
holiday  season  of  1894-95  will  always  have  a  peculiar  and 
delightful  significance,  for  on  December  27th  John  B. 
O'Hara,  the  managing  editor  of  this  journal,  was  united  in 
marriageat  Rochester,  N.  Y.,to  Miss  Margaret  A.  Hickey, 
daughter  of  the  late  Jeremiah  Hickey,  who  was  for  many 
years  '  prominent  resident  of  the  pleasant  city  in  which  the 
ceremony  took  place.  The  marriage  service  was  conducted 
by  the  Rev.  Felix  0'Hanlon,in  the  Convent  of  Mercy,  and 
Mr.  and  Mrs.  O'Hara  are  now  enjoying  an  extended  wed- 
ding trip  in  the  East  and  South.  Mr.  O'Hara's  associates 
cannot  deny  themselves  the  pleasure  of  making  allusion  to 
the  warm  sentiment  of  esteem  in  which  they  congratulate 
him  on  his  happy  marriage.  In  doing  this  they  but  echo  the 
expression  of  good  wishes  from  a  large  number  of  friends  in 
the  electrical  field. 


Union  College   and  the  General  Electric 
Company. 

At  the  recent  annual  banquet  of  the  alumni  of  old  L''nion 
College  of  Schenectady,  N.  Y.,  held  in  the  city  of  New  York, 
President  Raymond  said  that  it  was  his  privilege  to  an- 
nounce for  the  first  time  the  introduction  of  an  electrical 
engineering  course  in  connection  with  the  works  of  the  Gen- 
eral Electric  company  at  Schenectady.  A  plan  of  co-opera- 
tive work  had  been  adopted,  which,  for  range  and  thorough- 
ness of  instruction,  he  said,  was  without  a  superior,  if  not 
without  a  rival  in  this  country.  The  students  in  this  course 
would  have  two  months  each  year  of  practical  work  under  di- 
rection in  the  shops  of  the  General  Electric  company,  with  a 
■supplementary  year  for  those  who  showed  the  greatest  pro- 
ficiency. 
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contributing  but  little  to  the  following  potential,  and  involv- 
ing immense  losses,  but  in  the  aggregate,  taking  coal  as  the 
last  clearing-house  of  nature's  banking  system,  leaving 
still  enough  for  the  draughts  of  ages  to  come. 

But  man,  though  he  have  this  deposit  in  bank,  cannot 
draw  upon  it  without  the  expenditure  of  a  close  equivalent, 
and  in  the  succeeding  transformations,  which  in  one  sense 
may  be  said  to  be  of  his  own  making,  he  has  learned  the 
necessity  of  economy.  The  energy  of  the  raging  torrent  of 
to-day,  largely  in  excess  ol  his  present  demands,  must  be 
stored  up  for  the  drought  of  to-morrow,  when  there  will  be, 
without  his  aid,  no  energy  from  that  source;  the  rivulet,  in- 
sufficient for  continuous  nse,   is  conserved  for  intermittent 


maximum  load  of  a  day  is  from  three  to  four  times  the  mean, 
and  the  range  of  variation  not  unfrequently  between  zero 
and  a  very  large  maximum,  and  the  maximum  load  will  last, 
at  most,  but  three  or  four  hours  out  of  the  twenty-four.  If 
the  boilers  and  engines  be  sufficient  to  meet  the  maximum 
demand,  they  must  be  working  very  uneconomically  during 
at  least  twenty  out  of  the  twenty-four  hours.  Some  of  the 
difficulty  can  be  and  is  obviated  by  shutting  down  engine 
after  engine  as  the  load  decreases,  but  this  does  not  affect 
the  boilers  except  to  a  minor  extent,  for  these  must  be  kept 
in  condition  for  instant  use  the  moment  they  are  required. 

Prof.  George  Forbes  is  authority  for  the  statement  that 
"It  is  an  ordinary  condition  of  working  in  the  most  carefully 
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worked  central  stations  that  the  amount  of  extra  fuel  used, 
owing  to  the  irregularity  of  demand  upon  the  boilers,  is 
43  per  cent,  in  excess  of  what  would  be  required  if  this  cause 
of  loss  were  abolished.  This  may  easily  amount  to  a  loss 
of  $50,000  a  year  in  a  central  station  of  no  extravagant  di- 
mensions." Many  other  illustrations  could  be  cited  to 
show  that  for  the  economical  production  and  distribution 
of  electricity  for  light  and  power  some  efficient  means  of 
storage  of  energy  is  a  prime  requisite.  The  distribution  of 
gas  in  large  quantities  over  large  areas  and  at  cheap  rates  is 
possible  only  through  the  readiness  with  which  it  can 
be  stored  in  gas  holders,  permitting  the  use  of  producing 
plants  which  need  only  be  sufficient  to  meet  the  much 
smaller  average  demand.  The  possession  of  gas  storage 
makes  it  possible  to  keep  this  smaller  plant  at  work  con- 
tinuously and  therefore  with  the  greatest  economy. 

Figures  are  not  wanting,  nor  experience  cither,  to  show 
that  a  system  of  storage  of  some  kind  is  equally  necessary 
for  the  economical  generation  and  distribution  of  electricity. 


^2.24  with  non-condensing  engines,  while  for  battery 
storage  a  plant  would  cost  ^8  per  brake  horse  power. 
This  estimate  agrees  so  well  with  those  made  by  Prof. 
George  Forbes,  W.  Worby  Beaumont  and  others,  that  it 
seems  that  we  must  consider  the  storage  battery  entirely  out 
of  the  question. 

What  then?  Druitt  Halpin  of  England  has  elaborated  a 
plan  for  the  storage  of  energy  in  the  form  of  heat,  which, 
as  the  latest  development  in  the  line  of  storage  of  energy,  has 
attracted  very  wide  attention  abroad  and  is  of  especial  interest 
just  now  from  the  fact  that  it  is  to  be  applied  quite  shortly 
in  England  on  a  somewhat  extensive  scale.  Strange  to  say, 
there  has  been  published  on  this  side  of  the  Atlantic  but 
little  concerning  this  most  promising  method,  that  little 
being  confined,  so  far  as  the  writer  is  aware,  to  the  reports 
of  a  paper  on  the  subject  read  by  Prof.  George  Forbes  be- 
fore the  National  Electric  Light  association  at  St.  Louis 
in  the  spring  of  1893.  His  remarks  at  the  time  were  given 
very  wide  circulation  through  the   technical  press,  as  their 


output  very  soon  drops  down  to  the  steaming  capacity  o 
the  boiler.  The  storage  which  takes  place  is  not  a  storage 
of  steam,  as  some  might  suppose,  but  of  heat,  and  will  be 
practically  proportional  to  the  rise  of  temperature  which 
takes  place  in  the  boiler  during  this  interval  of  rest. 

It  is  well  known  that  the  temperature  at  which  water  will 
boil  is  dependent  upon  its  pressure.  With  the  pressure  of 
the  atmosphere  at  the  sea  level,  this  temperature  is  212° 
Fahrenheit.  If  this  pressure  be  relieved  in  any  way,  as  by 
ascending  above  the  earth's  surface  or  b/  removing  some  of 
it  under  the  receiver  of  an  air  pump,  the  water  will  boil  at  a 
lower  temperature.  Conversely,  if  we  increase  the  pressure 
in  any  way  we  must  impart  more  heat  to  the  water  before  it 
will  go  off  into  steam,  and  this  additional  heat  that  has  been 
added  represents  the  available  energy  stored,  for  upon  reliev- 
ing the  pressure  the  water  will  give  off  steam  without  further 
additions  ol  heat  until  so  much  of  this  heat  has  been  absorbed 
or  become  latent  as  to  have  cooled  the  remaining  water 
down  to  its  normal  boiling  point.     A  most  convenient  way 
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FIG.   I.      THERMAL   STORAGE. — COMPARISON 

It  is  an  easily  demonstrable  fact  that  light  can  be  produced 
more  cheaply  by  electrical  means  than  from  gas  direct,  even 
if  we  have  to  buy  the  gas  at  retail  rates  as  fuel  for  our  gas 
engines.  It  is  equally  capable  of  demonstration  that  elec- 
tricity, once  produced,  can  be  distributed  at  less  cost  than 
can  gas.  It  remains  therefore  only  to  find  some  means  of 
storage  for  electrical  stations  as  efficient  as  the  gas  holder  is 
for  the  gas  station,  to  bring  the  cost  of  production  of  the 
former  down  below  that  of  the  latter. 

But  the  question  is,  What  shall  be  stored?  Chemical 
storage,  as  exemplified  in  the  storage  battery,  means  in  the 
first  place  an  additional  outlay  nearly  if  not  quite  equal  to 
that  of  the  generating  plant,  a  loss  in  conversion  at  once 
and  under  the  most  favorable  conditions  of  20  per  cent,  of 
the  energy  stored,  and  a  depreciation  charge  on  the  cost  of 
the  plant  which  no  one  will  estimate  at  less  than  10  per 
cent,  and  which  in  practice  has  often  been  found  to  exceed 
20  per  cent.  It  also  means  a  limitation  of  the  principle  of 
storage  to  electrical  plants,  which  is  by  no  means  the  only 
application  to  which  it  commends  itself. 

Prof.  Unwin,  who  has  studied  the  subject  with  great 
thoroughness,  states  that  the  system  of  storage  which  I 
am  about  to  describe  would  cost  for  installation  about 
^^1,64  per  brake  horse  power,  with  condensing  engines,  or 


AT    BERLIN. 

importance  deserved,  for  there  is  no  question  which  con- 
cerns steam  users  in  general  more  vitally  at  the  present  day 
than  that  of  the  storage  of  energy,  whereby  the  load  of  an 
intermittent  demand  may  be  met  by  a  constant  supply  of 
energy  produced  at  a  uniform  rate. 

Since  the  date  of  Prof.  Forbes'  lecture  considerable  ad- 
vance has  been  made  in  Mr.  Halpin's  plans,  so  that  while 
what  he  gave  fairly  represented  the  development  of  the 
plans  up  to  that  time,  there  remains  much  to  be  told  that 
has  not  found  its  way  into  prmt  on  this  side  of  the  Atlantic, 
at  least.  Nor  has  Pro*".  Unwin  in  his  new  book  "  On  the 
Development  and  Transmission  of  Power"  {Longmans, 
Green  &  Co.,  1894)  brought  the  story  down  to  later  date. 
It  is  thought  therefore  that  it  will  prove  not  uninteresting  to 
follow  the  later  developments,  and  it  is  for  the  purpose  of 
presenting  these  that  the  present  paper  is  undertaken. 

We  all  know  that  a  boiler  of  small  capacity,  if  used  inter- 
mittently, will  for  short  intervals  immediately  succeeding 
those  of  comparative  rest  give  forth,  if  called  upon  to  do 
so,  an  amount  of  energy  greatly  exceeding  its  real  steaming 
capacity.  There  has  been  stored  up  during  the  period  of 
rest  a  certain  amount  of  energy  which  it  is  capable  of  giv- 
ing out  again  when  it  is  called  for,  but  this  store  of  energy, 
where  the  boiler  is  small,  is  very  soon  exhausted  and  the 


of  obtaining  the  requisite  pressure  to  permit  of  the  storage 
of  large  amounts  of  energy  as  heat  is  to  confine  the  water  in 
a  closed  vessel  and  then  apply  heat.  As  the  temperature  of 
the  water  rises  above  its  normal  boiling  point  it  will  create 
Its  own  pressure,  which  continually  increases /f/rZ/rtj-j;*  with 
the  temperature,  so  that  at  whatever  temperature  the  water 
may  be  the  pressure  will  be  such  as  to  maintain  it  in  the 
liquid  state,  and  this  may  continue  up  to  such  pressures  as  it 
is  practicable  to  confine  within  our  boilers. 

Now  if  we  should  heat  our  water  thus  confined  to  a  tem- 
perature of  say  400  degrees,  which  would  correspond  to  a 
pressure  of  about  250  pounds  per  square  inch,  and  we  should 
wish  to  use  steam  in  our  engine  at  a  pressure  of  say  115 
pounds  pressure,  or  130  pounds  absolute,  corresponding  to 
about  347  degrees  Fahrenheit,  we  would  have  an  available 
store  of  energy  to  draw  upon  represented  by  the  fall  of  tem- 
perature of  the  water  from  400  degrees  to  347  degrees.  It 
will  be  near  enough  the  truth  to  assume  that  one  pound  of 
water  in  falling  from  400  degrees  to  347  degrees  will  give  off 
60  units  of  heat.  The  heat  required  to  evaporate  one  pound 
of  water  at  347  degrees  being  S6S.S  units,  it  will  take  ^-^  = 
14.48  pounds  of  water  at  406  degrees  to  produce  one  pound 
of  steam  at  130  pounds  pressure  and  347  degrees  in  tempera- 
ture.    The  amount  of  energy  stored,  therefore,  that  will  be 
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available  under  these  conditions  will  be  equal  to 
weight  of  water  in  the  tank 

^pounds  of  steam 

14. 4S 
at  a  pressure  of  130  pounds  per  square  inch. 

Now  in  oar  ordinary  steam  practice  the  temperatures  em- 
ployed are  low  and  the  quantity  of  water  is  small,  so  that  the 
capacity  of  our  boilers  for  thermal  storage  is  small.    Boilers 


required  from  the  boilers  will  therefore  be  about  as  7,500  to 
320,  or  as  23.4  to  I,  causing  the  great  and  well  known  waste 
of  fuel  from  so  irregular  a  mode  of  working;  and  of  course 
(in  general)  the  wholeof  the  impurities  contained  in  the  feed 
water  will  be  deposited  in  the  boiler. 

"Second— Considering  now  the  station  with  the  addition  of 
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FIG.    6.      THERM  U,   STORAGE. — END  VIEW   OF 

also  are  costly  apparatus,  liable  to  rapid  deterioration 
through  contact  with  the  flame,  and  would  for  these  reasons, 
if  employed  for  purposes  of  thermal  storage,  largely  defeat 
the  very  object  for  which  they  were  erected. 

Druitt  Halpin  has  devised  a  plan  by  which  only  sufficient 
boiler  capacity  is  required  to  supply  the  mean  load.  Large 
and  comparatively  cheap  iron  tanks  entirely  distinct  from  the 
boilers,  and  having  no  contact  wiih  the  fire,  constitute  his 
real  storage  tanks.  These  are  nearly  filled  with  water,  and 
into  these  the  small  boilers  are  constantly  discharging  their 
steam,  thus  eventually  raising  their  contents  to  the  tempera- 
ture of  thehoiler.  As  the  temperature  of  the  water  in  these 
strrage  tanks  rises  so  does  the  pressure,  so  that  so  long  as 
the  latter  is  confined  the  contents  of  the  tanks  remains  in  the 
liquid  form,  but  ready  to  give  off  steam  at  any  rate  of  supply 
desired  upon  the  opening  of  the  throttle  or  valve  to  the  en- 
gine. The  boilers  are  kept  in  constant  operation  throughout 
the  twenty-four  hours,  storing  up  heat  in  the  tanks  during  the 
hours  of  minimum  demand  for  utilization  during  the  few 
hours  of  maximum  demand. 

In  this  system  the  water  consumed  as  steam  during  the 
hours  of  maximum  load  is  replenished,  cold,  if  desired,  dur- 
ing the  hours  of  small  demand. 

In  the  tanks  it  has  ample  time  to  settle,  so  that  the  feed 
water  to  the  boilers,  taken  from  the  storage  tanks,  may  not 
only  be  perfectly  free  from  scaling  qualities,  but  also  be  of  a 
temperature  but  slightly  less  than  the  steaming  temperature 
of  the  boiler  itself. 

Another  incidental  advantage  of  this  plan  is  that  the  prim- 
ing in  the  boiler,  if  it  occur,  causes  no  inconvenience,  since 
the  steam  is  supplied  to  the  engines  from  the  reservoirs  alone. 
This  will  permit  of  harder  driving  of  the  boilers  than  would 
be  permissible  if  priming  were  objectionable. 

WiUiam  S^honbsyder,  a  thoroughly  reliable  steam  engi- 
neer, taking  the  case  of  the  Berlin  electric  station,  of  which 
he  had  the  load  curve  for  December,  1S91  (Fig.  i),has  cal- 
culated out  the  relative  economy  of  present  practice  and 
thermal  storage.  I  quote  from  his  report.  The  scale  of 
the  diagram  is  1,250  kilowatts  per  inch  and  the  water  con- 
sumption is  taken  at  22  pounds  per  kilowatt  hour,  which  is 
believed  to  be  a  fair  estimate  under  the  proposed  conditions 
of  working.  Using  storage  tanks  eight  feet  in  diameter  this 
would  give  a  scale  for  water  consumption  of  i  inch  to  27,- 
500  pounds  per  hour.     The  report  goes  on  to  state: 

"First — In  the  station  as  existing  (December,  1S91)  the 
maximum  load  is  7,500  kilowatts,  requiring  say  10,000  electri- 
cal horse  power,  the  cost  o^  which  for  boiler  plant  may 
fairly  be  taken  for  water-tube  boilers  at  ;^3  per  electri- 
cal horse  power,  making  the  cost  of  plant  ^30,000. 
The  minimum  load  according  to  the  curve  is  320  kilowatts, 
nd  the    proportion   of   the  maximum   to    minimum  work 
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feed  storage  tanks,  the  existing  boilers,  or  as  many  of  them 
as  are  required,  working  at  the  present  pressure  of  115 
pounds  per  square  inch  or  130  pounds  absolute,  and  the 
initial  feed  temperature  being  taken  at  100°  Fahrenheit,  we 
may  apprehend  the  conditions  as  follows: 

"According  to  this  system  (approximately)  the  whole  of 


by  the  surplus  steam  during  the  said  light  load  time  up  to 
or  nearly  to,  the  temperature  of  the  steam  in  the  boiler,  v'z., 
347°,  and  is  used  as  boiler  feed  during  the  heavy  load. 

"By  this  method  of  working,  the  duty  required  from  the 
boilers  will  be  considerably  lessened,  for,  while  during  the 
time  of  maximum  load  they  will  still  be  required  to  supply 
steam  at  the  rate  of  6  inches  X  27,500=  165,000  pounds  per 
hour,  the  total  heat  which  they  have  to  gather  from  the  fuel 
and  impart  to  the  water  will  be  lessened  by  the  increase  in 
temperature  of  feed  from  100°  to  347^^,  a  gain  of  247°. 
The  total  heat  of  130  pounds  absolute  steam  being  1,219°, 
we  have  the  maximum  heat  to  be  supplied  by  the  boilers  at 
present -i65,oooX  (1,2190— iooc)=  165,000x1, 1 19- 184,- 
635,000  units  of  heat  hourly.  Whereas  with  the  feed  stor- 
age the  maximum  required  =  i65,oooX(r,2i9'^— 3470)=onIy 
i43>SSo,ooo  units.  In  other  words  -^\^  of  the  maximum 
work  of  the  boilers  is  avoided  and  a  corresponding  number 
can  therefore  be  laid  off. 

•'During  every  stage  of  the  heavy  load,  with  347'' feed, 
the  same  proportion  of  boiler  work  is  saved,  and  and  this  is 
illustrated  on  the  diagram  by  the  dotted  curve  and  fio-ures, 
4.67  inches  representing  the  maximum  required  work  with 
feed  storage,  against  6  inches  without,  equal  to  a  gain  of 
r.329,  which  is  5^.ig5  of  6. 1 1,  or  22  per  cent. 

"The  dotted  curve  of  required  boiler  duty — during  the 
1%,  hours  under  the  new  conditions — 's  therefore  quite  defi- 
nite as  to  form  and  therefore  also  as  to  area  enclosed  by  it. 
The  dotted  curve  during  the  remaining  I6^2  hours  of  li^ht 
load  must  be  such  that  the  deficiency  in  work  during  these 
hours  equals  the  excess  of  work  during  the  heavy  load  time, 
and  the  area  it  encloses  is  therefore  quite  definite,  while  it:^ 
form  depends  upon  the  rates  of  working  both  as  to  firing 
and  to  feeding,  and  this  form  can  with  moderate  care  be 
made  to  assume  that  shown,  which  will  give  a  maximum 
amount  of  vvork  measuring  0.73  inch,  so  that  the  ratio  of 
maximum  to  minimum  becomes  6  to  i,  viz.,  ^~p  instead  of 
the  present  23.4  to  I — a  reduction  of  irregularity  of  wark- 
ing  which  must  necessarily  be  beneficial  to  the  general 
working  of  the  boilers  and  must  effect  a  considerable  saving 
of  fuel. 

"The  required  tank  capacity  is  easily  estimated,  being  the 
total  of  water  evaporated  for  7 J^  hours,  viz.,  (1.624+2.465) 
X27,50opoundsX7K=^43'i50  pounds.  Taking  the  size 
of  tanks  proposed  by  Mr.  Halpin  of  S  feet  diameter  by  30 
feet  in  height  and  allowing  for  their  not  being  emptied 
within  some  three  feet  of  the  bottom,  so  as  to  leave  room  for 
deposited  mud,  etc.,  they  may  each  be  taken  as  containing  a 
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the  feed  water  required  or  the  twenty. four  hours  is  pumped 
into  the  feed  tanks  during  the  time  of  light  loads;  so  much 
of  it  as  the  boilers  require  during  this  time  is  supplied  from 
the  tanks,  and  the  rest  (which  will  be  that  wanted  during 
the  heavy  load  time)  is  retained  in  the  tanks  and  heated  up 
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working  quantity  of  75,000  pounds  of  water,  so  that  full  11 

of  them  would  be  wanted,  viz.,  st|^5Q  =11.24.  "*;■ 

"The  cost  of  these,  including  fittings  and  coverings,  I 

wnSS.  take  at  ^500,  which  I  believe  to  be  a  liberal  estimate, 

[Continued  on  page  7.] 
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In  wi-hing  aU  its  subsciibers  and  friends  a  v  ry  Happy 
New  Year,  tlie  Wesif.rn  Electrician  takes  occasion  10 
make  assurance  thai  it  will  exert  every  eff.irt  in  1895  to  sur- 
pass its  own  record  for  enterprise  and  progress.  Our  friend.s 
know  what  that  record  is.  Never  was  the  circulaiion  so 
large,  never  was  the  Western  Ei-ECTkician  so  firmly  en- 
trenched in  the  favor  of  the  electrical  fraternity  of  the  vast 
and  growing  West,  as  now.  We  propose  to  improve  the 
old  features  of  the  paper,  if  possible,  and  to  introduce  new 
ones.  Our  subscribers  will  not  ,  be  disappointed  if  ihey 
watch  the  Western  Electrician  closely  during  the  pres- 
ent year.  ^_^_^^_^_^_^__ 

In  reviewing  the  facts  presented  in  the  opinion  of  Judge 
Carpenter  in  annulling  the  Berliner  patent,  the  Posl-E.x- 
/7-^jj:  of  Rochester  says :  "There  was  collusion  between 
the  Patent  Office  and  the  telephone  company;"  and  it  con- 
cludes: *'It  seems  to  us,  therefore,  that  Congress  ought  to 
make  an  immediate  investigation  of  the  Patent  Office." 
That  is  the  point;  let  it  not  be  forgotten.  Investigate  the 
Patent  Office!  This  is  a  cry  that  may  be  well  impressed  on 
the  attention  of  the  congressional  representatives  of  the 
members  of  the  electrical  fraternity. 


We  commend  to  the  thoughtful  consideration  of  all  power 
statim  managers  the  carefully  prepared  article  by  Mr.  Perry, 
on  "Thermal  Storage,"  presented  in  this  issue.  There  can 
be  no  doubt  that  there  is  great  waste  in  our  present  melhod.s 
of  utiliz'-ng  the  forces  of  nature  in  steam  andelectrical  plants. 
Whether  the  elaborate  Halpin  system  described  by  Mr. 
Perry  offers  the  best  economy  at  present  attainable  is  a 
question  that  is  open  to  debate.  Our  friends  of  the  storage 
battery  industry  will  have  something  to  say  on  this  point. 
Practical  experience  will  afford  the  only  real  test,  and  we  are 
fortunate  in  being  able  to  inspect   the  working  drawings  of 


an  English  thermal  storage  plant,  which  Mr.  Perry  lays  be- 
fore us.  The  subject  is  obviously  of  the  first  importance, 
and  the  results  obtained  at  the  London  municipal  electric 
lighting  station  will  be  awaited  with  much  interesL  In  the 
meantime  it  will  be  wise  for  all  central  station  men  to  post 
themselves  on  the  Halpin  system  of  thermal  storage,  for  we 
shall  hear  more  of  it  in"  ihe  new  year  that  is  now  upon  us. 


The  Pacific  cable  project  continues  to  excite  the  interest 
of  technical  journals  on  the  other  side  of  the  Atlantic.  Our 
English  cousins  real'ze  the  political  and  commercial  advan- 
tages of  such  a  link  between  Asia  and  the  western  coast 
of  North  America,  and  their  industrious  exploitation  of  a 
Canadian-Australian  cable  contrasts  strongly  with  the  in- 
difference with  which  the  proposal  for  an  American  line  has 
been  received  in  the  United  States.  In  reporting  on  the 
British  colonial  plan  the  Earl  of  Jersey  says:  "The  difh- 
culty  will  be  to  repair  the  cable.  It  is  a  serious  operation 
in  even  2,000  fathoms;  but  cables  have  been  repaired  in 
greater  depths  than  2,000  fathoms,  and  it  cannot  be  said 
that  they  could  not  be  repaired  in  more  than  3,000  fathoms, 
although  it  would  certainly  be  difficult  and  might  involve 
the  abandonment  of  very  large  pieces  of  the  cable  and  the 
laying  of  corresponding  new  sections."  This  does  not 
strike  the  London  Eh-cii-ical Re'i.'icw2.%  an  insuperable  objec- 
tion, and  it  says:  "  W^c  have  little  doubt  that  a  cable  can 
be  designed  and  .manufactured  to  meet  the  necessary  require- 
ments, but  before  finally  adopting  any  one  of  the  various 
types  that  may  be  proposed,  it  would  be  very  desirable  to 
have  a  practical  demonstration  of  Its  suitability  for  the  pur- 
pose by  the  repairing  of  an  imaginary  fault  in  an  experi- 
mental length  laid  expressly  for  this  object  in  the  deepest 
water  of  the  Bay  of  Biscay — about  2, Soo  fathoms."  It  is 
unfortunate  that  America  has  to  depend  upon  European 
manufacturers  (or  deep-sea  cables,  but  so  long  as  this  state 
of  affairs  exists  it  is  well  to  profit  by  the  experience  of  the 
foreign  cable-laying  companies. 


From  a  saffron-hued  contemporary  in  New  York  we 
gleon  some  interesting  jiarticulars  of  ihe  manner  of  doing 
things  in  the  happy  family  of  electiical  journalism  in  the 
eastern  metropolis.  Our  contemporary,  as  will  be  seen  be- 
low, uses  a  chromatic  designation,  which  leads  very  natur- 
ally to  the  reflection  that  whereas  the  Saffron,  the  Chicory 
and  the  Sickly  Green  are  endeavoring  to  delude  the  unwary 
in  New  York  with  their  sophistries  and  their  gaudy  colors, 
the  only  True  Blue— the  modest  yet  sturdy  exemplar  of 
all  that  is  good,  true  and  beautiful  in  the  electrical  industry, 
particularly  in  the  central  and  western  portion  of  these 
United  Stales — is  right  here  m  Chicago.  The  great  We.'-t, 
serene  an  I  sincere  in  its  size  and  strength,  likes  not  the 
M'achiavelian  tricks  and  tortuous  expedients  that  'mlv  too 
often,  alas!  characterize  the  conduct  of  our  eastern  contem- 
]ioraries.  It  ispartly  for  the  purpose  of  rebuking  a  piece  of 
duplicity  on  the  part  of  one  of  these  contemporaries  and 
partly  because  of  the  intriiisic  interest  of  the  subject  that 
we  quote  as  foil  nvs  from  the  Elcchical  l\cvic~a>  of  Decem- 
ber 26tb : 

The  Elcclrual  Rci'icio  was  the  only  electrical  journal  that 
appeared  on  time  la.'-t  week  with  ihe  announcement  of  the 
jierliner  telephone  decision,  besides  giving  comment,  names 
of  attorneys,  opinion  of  ofhcials,  etc.  Tlie  usual  methods  of 
our  slow-going  contemporaries  prevailed. 

The  Electrical  Worlds  by  delaying  some  36  hours  and 
disappointing  (?)  the  few  readers  who  really  do  pay  for  it, 
managed  to  get  in  15  lines,  in  which  was  the  astonishing 
statement  that  the  decision  affected  the  telephone  interests 
and  the  Patent  Office. 

Our  chicory  tinted  contemporary,  the  Electrical  Engi- 
neer, realizing  that  haste  makes  waste,  thought  it  over  for 
two  days  and  nights,  and  meanwhile  held  numerous  coun- 
cils to  discover  if  the  question  was  really  an  important  one. 
Finally  it  took  the  bull  by  the  horns  and  published  the  opin- 
ion without  a  word  of  comment,  although  an  able  editorial 
in  the  same  issue  was  devoted  to  "Increased  Speed  in  Ocean 
Telegraphy."  But  not  a  word  about  increased  speed  in 
Boston  telephone  decisions! 

Assuming  that  the  R^^'ido  is  correct  as  to  the  World  and 
the  Engineer — and  who  is  to  pick  and  chose  between  'em? 
— it  may  be  bluntly  stated  that  the  Western  Electrician, 
o(  which  our  contemporary  discreetly  makes  no  mention, 
had  more  real  news  of  the  Berliner  decision  than  the  Rccido 
in  the  issue  corresponding  to  the  one  to  which  our  boastful 
contemporary  alhide^.  And  this  news  was  printed  in  the 
body  of  the  paper,  not  on  a  single  sheet  loosely  laid  between 
the  leaves  as  a  "supplement."  This  was  accomplished 
without  delaying  the  issue  five  minutes  in  delivery  to  sub- 
scribers, and  in  face  of  the  further  adverse  fact  that  the  pub- 
lication office  of  this  journal  is  nine  hundred  miles  farther 
from  Boston,  from  which  the  news  was  sent,  than  the 
offices  of  the  New  York  papers.  The  news  of  the  decision 
was  received  in  Chicago  late  on  the  day  on  which  the  West- 
ern Electrician  goes  to  press.  Nevertheless  the  forms 
were  ''unlocked"  and  changed  to  secure  the  insertion  of  a 
brief  resume  of  the  grounds  of  the  decision,  together  with  a 
short  but  interesting  interview  with  ex-Solicitor-general 
Aldiich   and  a  paragraph   of  comment  calling  attention  to 


the  importance  of  the  decision.  This  was  done  with  all 
speed,  without  holding  back  the  paper,  and  as  a  matter  of 
course,  and  reference  to  it  would  not  now  be  made  had  not 
the  Rei'ino  itself  raised  the  issue  by  falsely  claiming  to  he 
"the  only  electrical  journal  that  appeared  on  time  last  week 
with  theanmuncement  of  the  Berliner  telephone  decision." 
The  only  information  printed  by  the  Review  which  was  not 
in  the  Western  Electrician  was  the  names  of  some  of 
the  attorneys,  really  of  little  importance  to  the  electrical 
fraternity,  and  this  was  more  than  counterbalanced  by  the 
views  of  Charles  H.  Aldricli,  who,  as  solicitor-general  at 
the  time  the  suit  was  brought,  advised  the  government  to 
vigorously  contest  the  validity  ofthe  Berliner  patent. 

All  of  which  goes  to  show%  first,  that  the  journalistic  rep- 
resentative of  the  West  in  the  electrical  field  spares  no  pains 
to  keep  its  readers  informed  of  all  movements  and  events 
that  are  of  interest  to  the  entire  fraternity,  no  matter  where 
they  originate;  and,  second,  that  the  Etectrical  Review 
should  be  less  sweeping  in  generalizations  intended  to  con- 
found its  "slow-going  contemporaries." 


I'f  was  pointed  out  by  triis  journal  some  time  ago,  when 
the  project  of  carrying  mail  matter  on  electric  cars  in  cities 
was  first  considered,  that  one  very  important  feature  ofthe 
innovation  lay  in  the.  fact  that  in  case  of  a  strike  the  men 
would  probably  hesitate  before  bringing  themselves  in  con- 
flict with  the  government  by  interfering  with  the  operation 
of  cars  carrying  the  United  States  mails.  .Since  then  the 
practice  of  transporting  the  mails  on  electric  railway  lines 
has  been  adopted  in  several  cities,  and  the  point  referred  to 
is  now  looming  up  as  an  important  factor  in  a  labor  trouble 
that  seems  impending. 

Brooklyn  is  the  scene  of  the  dispute,  and  negotiations  for 
the  renewal  of  the  contracts  between  the  various  trolley  rail- 
road companies  and  their  employes  for  another  year  are  now 
under  way.  It  is  expected  that  there  will  be  considerable 
friction  before  a  satisfactory  settlement  is  reached.  The 
motormen  and  conductors  demand  $2.25  a  day,  which  is  25 
cents  more  than  they  are  at  present  receiving,  while  the  m  n 
engaged  in  the  electrical  department  wanta  uniform  increase 
of  20  per  cent,  in  their  wages.  In  addition  to  the  matter  of 
wages  there  are  other  disputed  points  which  are  coming  up 
for  consideration.  The  officers  of  thecompanicshave  already 
announced  that  the  men  will  have  to  be  satisfied  with  their 
present  wages  for  another  year.  There  is  a  very  determined 
feeling  among  the  motormen  and  conductors  to  insist  on  the 
demand  for  the  25  cent  increase,  and  there  is  much  talk  of  a 
probable  general  "tie-up,"  as  the  companies  are  strongly 
disinclined  to  make  concessions. 

The  relation  of  a  street  railway  strike  in  Brooklyn  to  the 
mail  service  would  l^e  due  to  the  fact  that  tioUey  mail  cars 
are  already  in  operation  on  the  Atlantic  avenue  line  and  are 
to  be  also  run  over  the  Flatliush  aveniie  route  of  the  City 
Railroad  company  on  and  after  [anuary  7ih.  If  there  were 
a  general  strike,  and  these  lines  were  "tied  up,"  what  atti- 
tude would  the  government  take?  This  is  a  question  of 
much  importance,  not  alone  in  Brooklyn,  but  to  all  electric 
railway  men  in  the  larger  cities  of  the  country  who  may 
possibly  enter  into  mail  contract  relations  with  the  Post- 
office  I'epartment.  Postmaster  Sullivan  of  Brooklyn 
answers  it  as  follows:  "The  companies  will  be  responsible 
for  seeing  that  the  mails  go  through  all  right.  If  there  is  a 
strike,  it  will  be  the  duty  of  the  companies  to  see  that  their 
lines  are  not  blockaded,  and  I  suppose  the  United  States 
marshals  might  be  used  for  that  purpose.  But  I  do  not 
think  they  would  be  called  upon  to  act  until  it  was  shown 
that  municipal  and  state  aid  hadf  ailed.  The  strikers 
would  not  be  allowed  under  any  circumstances  lo  interfere 
with  the  United  States  mails.  The  men  who  run  the  mail 
cars  are  sworn  agents  of  the  government.  The  companies 
will  be  compelled  to  keep  their  lines  open  all  the  time  and 
in  order  to  do  so  they  must  utilize  their  men  instead  of 
throwing  up  their  hands  in  case  of  a  strike  and  saying  they 
can  do  nothing.  If  the  companies  should  use  the  fact  that 
they  are  carrying  the  mails  to  coerce  the  men  iu  any  way, 
I  would  cancel  the  contract  on  thirty  days'  notice." 

Mr.  Sullivan  does  not  make  himself  entirely  clear.  In 
saying  that  "the  men  who  run  the  mail  cars  are  sworn 
agents  ofthe  government,"  does  he  mean  that  the  motormen 
and  conductors  of  the  cars  in  question  are  such  sworn 
agents,  or  does  he  include  the  men  who  operate  the  engines 
and  generators  at  the  power  house  as  well?  If  he  had  the 
former  only  in  mind,  as  seems  likely,  of  what  use  will  their 
services  be  if  no  current  come  over  -the  wires?  The  car 
will  stand  idle  and  will  be  of  about  as  much  service  to  the 
government  as  "a  painted  ship  upon  a  painted  ocean." 

We  presume,  however,  that  the  government  would  en- 
deavor to  pursue  a  course  as  nearly  analagous  as  possible  to 

the  precedents  laid  down  in  the  case  of  steam  railroads 

that  is,  to  prevent  actual  interference  with  the  runningofthe 
mail  cars  (this  would  necessarily  include  interference  at  the 
power  house  as  \^■ell  as  along  the  line),  but  in  no  other  way 
attempt  to  influence  the  outcome  of  the  strike. 
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Thermal  Storage. 

[CimtiinuJ  f'lvm  fa^c  j".j 
so  that  if  we  allow  for  a  reduced  number  of  boilers  acci-rding 
to  the  reduced  maximam  work  required  from  iheni,  we  shall 
have  the  cost  of  boiler  plant  on  ihis  system: 

Bjilers.. '-^^i  y £lo.ooo=  £2:^,2f-ct 

Tanks 1124  <  £s^^~jL  5»620 

Total i;.2S,9So 

'*The-e  figures,  show  that  far  a  less  first  cost  than  that  of 
he  exi-.ting  plant,  you  con  have  an   easier  vv  rking  in^talla- 


has  to  be  produced  from  the  water  in  the  tanks,  is  represented 
by  the  area  inside  the  full  line  curve,  Fig.  i,  and  the 
straight  mean  line  for  24.  hours.  The  boilers  and  tanks  will, 
under  this  system,  have  to  work  at  250  pounds  gauge  press- 
ure, equal  to  265  pounds  absolute  for  a  large  portion  of  the 
twenty-four  hours.  This  extra  steam,  then,  152.465X27*- 
500  poundsX/'a  hours=5oS,20opoundsat  130  pounds  ab- 
solute pres-iure  as  required  by  the  engines,  and  this  is  equal 
to  an  expenditure  of  5oS,20oX(i2i9' — 376°)  =428,413,000 
heat  units — 376-  being  the  mean  temperature  of  the  wa.er 
from  which  the  steam   i'  p  oduced,  viz.,  406''  at  beginning 


/^^^ 
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tion  with  [greater  economy  of  fuel  and  ihe  sUH  further  ad- 
vantage of  practically  clean  boilers." 

The  plandiscussed,above  by  Mr.  Schonbeyder  is  a  depart- 
ure from  and  a  later  development  of  the  plans  as  described 
by  Prof.  Forbes  in  his  St.  Louis  lecture  and  by  Prof.  Un- 
win  in  his  new  book,  and  differs  from  them  in  this,  that  the 
original  plans  do  not  contemplate  the  taking  of  steam  direct 
from  the  boiler  at  all.  This  plan  is  called  the  "feed  storage" 
system  to  distinguish  it  _  from  ihe  original  plan,  which  has 
been  called  the  "steam  storage"  system.  In  the  latter  the 
sole  function  of  the  boiler  was  to  furnish  heat,  whicfi  was 
stored  up  in  a  large  number  of  tanks,  from  which  steam 
was  drawn  direct  to  the  engine  as  needed.  The  original 
plan  involved  a  larger  number  of  storage  tanks  and  was 
more  cumbersome,  although  thermodynamically  it  was  de- 
pendent upon  the  same  principles. 

In  estimating  for  the  steam  storage  system,  the  extra 
quantity  of  steam  wanted^during  the   7|<  hours,  and  which 
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of  heavy  load  and  347°  at  the  finish;  1219'  is  the  total  heat 
of  130  pounds  steam.  Since  the  water  in  the  tanks  in  pro- 
ducing this  steam  cools  from  406°  to  347°  it  gives  up,  say, 
59  heat  units  per  pound,  and  we  shall  therefore  require 
^^-"  ^p'*-**  =  7,26i,ooo  pounds  water  in  the  tanks.  Taking 
the  tanks,  as  before,  as  holding  an  available  (steam  room  re- 
quired at  top)  75,000  pounds  each,  we  want  '"yg^g^^ 
=97  tanks. 

The  neceseary  boiler  power,  compared  to  that  of  the 
present  installation,  will  be  in  the  proportion  of  1.624  to 
6,  and  allowing,  say,  5  per  cent,  extra  cost  for  the  increase 
in  pressure,  we  get  the  cost  of  boiler  plant  with  steam 
storage  tanks  equal  to 
1.624 

Boilers X;^30,ooox  105=    ;^S,526 

6 
Tanks .97X/5ooXi-o5=  50^925 


"This  is  nearly  double  the  cost  of  present  plant,  but  the 
saving  in  fuel  and  wear  and  tear  of  boilers,  to  be  obtained 
in  so  large  a  station  by  a  uniform  rate  of  working  the  boil- 
ers, should  pay  a  handsome  dividend  on  the  extra  outlay." 

There  is  still  a  third  method  of  thermal  storage,  which  is 
a  combination  of  these  two,  known  as  the  combined  feed 
and  steam  storage  system.  This  is  well  illustrated  in  Figs. 
2  and  3  (page  4).  The  same  authority  gives  the  following 
estimate  of  cost  of  this  as  follows:  The  saving  of  boiler  duty, 
due  to  the  feed  storage  only,  is  the  same  as  for  the  previously 
taken  case  of  feed  storage,  and  is  represented  by  the  area  en- 
closed between  the  full  and  thedotted  curves  during  the  -jU. 
hours  of  heavy  work,  and  the  extra  steam  to  be  produced  is 
represented  by  the  area  enclosed  between  the  dotted  curves 
during  the  ■]%  hours  and  the  straight  mean  lines  for  24 
hours.  This  extra  steam  will  amount  to  1.60X27,500 
poundsX7^<hours=330,ooo  pounds  requiring  33o,oooX 
(1219°— 376-)=27S,i90,ooo heat  units.  The  water  in  tanks 
giving  us,  as  before,  59  heat  units  per  pound  in  cooling, 
we  shall  want  -27-«-i9Q'>im  ^4^71^  jq^  pounds  of  water, 
which  will  require  63  tanks.  Add  tanks  for  feed  storage 
as  before=ii=rtotal  of  74. 

The  boilers  will  cost  as  for  steam  storage  £  8,526 
The  tanks  will   cost     74X;£'5ooXi.o5=     38,^50 

Total  cost ;^47,376 

This  is  over  20  per  cent,  less  cost  than  for  the  steam  stor- 
age alone.  It  is  not  more  complicated,  since  the  feed  and 
the  steam  may  be  stored  in  the  same  tanks;  and  it  has  the 
additional  advantage  of  supplying  nearly  clean  water  to  the 
boilers,  as  has  the  simple  feed  storage  system,  and  the  work 
on  the  boilers  is  uniform  for  the  twenty-four  hours,  which 
will  necessarily  produce  a  considerable  economy  of  fuel: 

Comparing  now  the  above  four  modes  of  working  the 
boiler  plant  of  such  an  installation  as  the  Berlin  electric 
station  and  tabulating  Mr.  Schonbeyder's  results,  we  have 
the  following  tabular  view: 


Present 

With  Feed 

With  .Steam 

With  Feed 

System. 

Storage. 

Storage 

Steam  Stora'e 

Mcam  pressure    ., 

115  lbs. 

115  lbs. 

115  to  250  lbs 

115  to  250  lbs. 

Peed  temper.-itiire. 

100^  to  347'=' 

100  ■■ 

Rate  of-wor-^in^  .. 

23  4  to  I 

6  to  I 

Uniform, 

Feed  water    , 

Uirty. 

(  lean 

Clean. 

Clean. 

Cost  of  boilers 

£.0,0  0 

£23.360 

£8  525 

£8,526 

Cost  of  tanks 

£5,620 

£50.9=5 

£38,850 

Tot  I  cost     . 

£30,000 

£28,^80 

£59-45 ' 

£47.376 

Total. 


■;^59.45l 


From  the  tabulated  results,  which  are  approximately  cor- 
rect, it  will  be  seen  that  with  feed  storage  the  cost  of  in- 
stallation is  less  than  by  present  methods  and  the  ratio 
between  the  maximum  and  minumum  load  on  the  boilers, 
which  with  present  methods  is  as  23.4  to  i,  is  reduced  to 
6  to  I.  This  is  certainly  a  great  gain.  With  combined 
feed  and  steam  storage  and  with  simple  steam  storage,  while 
the  cost  of  installation  is  greater,  absolute  uniformity  of 
load  throughout  the  24  hours  is  attained,  and  the  economies 
residting  from  this  state  of  affairs  will  greatly  overbalance  a 
considerably  greater  cost  of  installation. 

While  the  advantages  of  thermal  storage  are  particularly 
emphasized  where  the  load  is  of  such  a  variable  character 
as  is  uniformly  the  case  in  electric  lighting  stations,  an  even 
more  favorable  application  is  found  where  by  present 
methods  the  heat  is  now  absolutely  thrown  away,  as  in  the 
cremation  of  town  refuse.  In  England,  of  late,  a  great  deal 
of  attention  has  been  paid  to  this  method  of  gettlnt?  rid  ot 
garbage,  and  it  is  a  living  question  with  us  to-day.  This 
refuse  has  a  fuel  value  far  in  excess  of  that  generally  sup- 
posed, but  the  attempt  to  make  use  of  it  by  present  methods 
would  involve  an  outlay  in  boilers  far  in  excess  of  that  war- 
ranted by  its  commercial  value. 

Prof.  George  Forbes,  who  has  made  a  close  study  of  this 
question,  states  that  the  orduiary  house  refuse  of  any  town, 
consisting  of  ashes,  coal,  wood,  paper,  old  boots,  crockery, 
tin  cans,  iron  pots,  etc.,  without  sorting,  has  a  fuel  value 
sufficient  to  supply  one  16  candle  power  lamp  per  head  of 
population  for  two  hours  every  night  in  the  year,  and  if 
utilized  for  such  purpose  will  sive  a  municipality  of  100,000 
inhabitants  from  $10,000  to  $20,000  per  annum  in  the  cost 
of  removal  of  hou-;e  refuse.  But  some  system  of  storage 
is  necessary  whereby  the  energy  of  the  combustion  of  this 
refuse  for  twenty-four  hours  may  be  stored  up  tor  use  during 
one  or  two  hours. 

Another  similar  application  mentioned  by  Prof.  Unwin  is 
the  following:  In  the  production  of  illuminating  gas  about 
312  pounds  of  coke  is  burned  per  ton  of  coal  carbonized, 
and  about  6,240  pounds  of  furna::e  gases  escapes  from  the 
retort  bank  at  a  temperature  of  1,200"^  Fahrenheit  per  ton 
of  coal  carbonized.  The  heat  in  these  products  of  combus- 
tion is  now  entirely  thrown  aw.iy.  If  they  were  taken 
through  the  Hues  of  a  boiler  they  might  be  reduced  to  600*^ 
I-'ahrenheit  before  escaping.  They  would  furnish  about  759 
pounds  of  steam  per  ton  of  coal  carbonized,  or  about  25 
effective  horsepower  hours.  He  further  points  out  that 
although  the  gas  industry  is  a  very  extensive  one,  and  the 
aggiegate  waste  of  heat  is  enormous,  the  present  chief  diffi- 
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culty  in  utilizing  it  is  that  there  is  no  continuous  work  re- 
quiring to  be  done,  but  that  if  the  heat  can  be  stored  and 
used  when  wanted  the  case  would  be  very  different. 

The  accompanying  working  drawings,  Figs.  4  to  9  (pp. 
S,  7»  8))  show  the  design  prepared  by  Mr.  Haipin  for  the 
London  municipal  electric  lighting  station  in  combination 
with  refuse  cremation  furnaces.  In  this  particular  case  only 
four  thermal  storage  cylinders  are  shown,  but  six  may  be  used. 
The  details,  however,  would  not  be  altered  in  any  way  by 
such  change.  For  other  installations  the  general  arrange- 
ment only  would  have  to  be  varied  to  suit  the  requirements 


2*   '"•-'T--''  i»- 

,»•■■--.' 

! 

»-Ui_ui..i»-«_ 

^          \ 

FIG.  8.      THERMAL    STORAGE. — DETAIL  OF   CYLINDER 
RIVETING. 

of  the  various  sites  available  for  the  reception  of  the  plant. 
A  side  elevation  and  vertical  section  are  shown  in  Fig.  4, 
and  a  plan  in  Fig.  5.  Fig.  6  shows  an  enlarged  view  of  one 
end  of  the  thermal  storage  cylinder,  and  Fig.  7  a  detail  of 
jointing.  Figs.  S  and  9  are  details  or  riveting.  It  will  be 
observed  that  the  ends  have  been  arranged  so  that  every 
rivet  in  the  whole  of  the  storage  cylinder  may  be  put  in  by  a 


FIG.    9.      THERMAL   STORAGE.— DETAIL  OF   CYLINDER 
RIVETING. 

riveting  machine.  This  was  considered  necessary  on  ac- 
count of  the  high  pressure  used.  By  dishing  the  ends  the 
necessity  of  all  staying  is  avoided  and  the  cylinders  are  left 
perfectly  free  for  expansion.  The  plates  of  all  belts  are  in 
one  piece  so  as  to  have  but  one  joint,  the  details  of  which 
are  clearly  shown.  The  vertical  joints  are  double  strapped 
andthe  horizontal  joints  are  lapped  inside  and  outside  and 
double  riveted.  The  bottom  plate  can  be  extended  down  to 
rest  on  three  or  four  cast-iron  saddles,  as  also  shown,  and 
solid  welded-up  rings  are  placed  between  the  top  and  bot- 
tom plates  and  the  small  plates,  so  as  to  allow  the  necessary 
facilities  for  caulking.  These  cylinders  are  to  work  at  a 
pressure  of  250  pounds  and  will  be  tested  to  350  pounds. 


As  these  four  cylinders  are  arranged,  only  one-quarter  of 
the  outside  surface  radiates  heat  toward  the  building,  the 
other  three-quarters  of  each  cylinder  radiating  heat  toward 
the  other  cylinders;  or  in  other  words,  only  one  tank  in  four 
is  doing  useless  work  in  radiation.  But  in  spite  of  this  the 
cylinders  will  each  be  covered  with  three  or  four  inches  of 
good  boiler  composition,  filling  up  the  whole  hollow  space 
at  the  top  and  also  covering  th^  bottom. 

In  the  buildings,  panels  have  been  ]5laceJ  in  the  walls 
with  straight  joints,  so  that  the  brickwork  can  be  taken  down 
to  get  the  cylinders  out  if  desire  1,  a  rolled  wrought-iron 
beam  being  built  in,  as  shown  in  cruss-secti.m,   to  permit  of 


Armour     Institute     as      an     Engineering 
Center. 

The  Armour  Institute,  at  Thirty-third  street  and  Armour- 
avenue,  Chicago,  is  rapidly  taking  a  position  of  importance 
in  the  engineering  activities  of  this  city.  The  meetings  of" 
the  Chicago  branch  of  the  American  Institute  of  Electrical 
Engineers  have  been  held  there  for  some  time,  and  now  an 
arrangement  has  been  consummated  by  which,  during  1895,. 
the  monthly  meetings  of  the  Western  Society  of  Engineers 
will  be  held  alternately  in  the  business  part  of  the  city  andat- 
the  Armour  Institute.  This  was  brought  about  by  a  cordial 
invitation  from  the  directois  and  faculty  of  Armour  Instilute- 


FIG.    3.       NOVEL    OR 

this  arrangement.  On  top  ot  these  iron  beams  lighter  H 
irons  cross  the  building,  and  in  the  center  these  light  beams 
carry  an  inclosed  wooden  structure,  the  floor  of  which  forms 
a  platform  through  which  all  handles  are  brought  for  work- 
ing the  apparatus.  This  has  been  done  so  as  to  place  the 
men  in  charge  of  the  station  quite  out  of  danger  in  case  any 
pipe  should  burst  or  joint  leak,  all  steam  passing  off  escaping 
through  the  roof. 

The  cylinders  shown  are  adapted  for  the  combined  system 
of  feed  and  steam  storage  already  described.  According 
to  these  plans  the  range  of  water  level  provided  for  is  six 
feet.  The  impossibility  of  working  with  gauge  glasses  of 
this  length  at  such  pressures  necessitated  the  provision  ot 
other  apparatus  to  serve  the  same  purpose.  This  consists 
of  a  hollow  bracket  riveted  onto  the  side  of  the  cylinder 
carrying  a  spindle  with  stuffing  b:)X,  which  spmdie  carries 
a  chain  wheel  at  each  end  of  it.  There  is  a  float  inside 
the  cylinder,  divided  into  halves  and  connected  by  a  bar 
so  as  to  allow  it  tocou.e  up  to  nearly  half  the  diameter  of 
the  wheel,  and  this  float  is  on  an  endless  chain  which  passes 
around  a  semi-circular  guide  at  the  boito:n,  which  prevents 
the  chain  from  kinking.  On  the  outside,  chains  are  led  up 
over  pulleys  as  shown,  and  the  float  is  counterbalanced 
by  weights.  As  both  inside  and  outside  chains  are  endless 
the  system  is  in  perfect  balance  in  all  poijitions.  The 
counterbalance  weights  in  the  top  gallery  carry  an  arrow 
which  works  close  to  a  scale  marking  the  various  heights  ot 
water  level,  which  can  be  seen  from  a  distance  at  a  glance. 

In  the  drawings  the  pipes  marked  A  take  the  steam  from 
the  thermal  storage  cylinders  to  the  engines.  Those  marked 
5  bring  the  steam  from  the  boilers  to  the  thermal  storage 
cylinders.  The  pipes  marked  C  carry  the  water  brought 
from  the  well  and  passed  through  the  pumps  into  the  storage 
cylinders,  and  those  marked  D  lead  the  water  which  has 
been  purified  in  the  storage  cylinders  back  to  the  boilers. 

It  will  be  noticed  that  the  steam  supply  from  the  boilers 
and  the  water  supply  to  the  storage  cylinders  from  the  well 
join  together  after  the  fashion  of  an  injector,  and  the  result- 
ant products  from  this  injecior  are  utilized  to  produce  an 
induced  current  in  the  six-inch  pipe  feeding  from  the  bottom 
of  the  cylinder  and  delivering  its  water  slightly  below  the 
lowest  water  level.  By  this  means  circulation  will  be  pro- 
moted in  the  cylinder,  which  is  necessary  to  prevent  the 
colder  water  from  lodging  at  the  bottom.  The  deposit  of 
lime,  etc.,  is  caught  in  the  lower  circular  bottom,  and  can 
be  dealt  with  by  the  blowout  in  the  ordinary  way. 

The  arrangement  of  valves,  as  shown  on  the  steam  pipes, 
permits  any  one  cyhnder  being  shut  off  at  any  time,  and 
thrown  out  of  action  in  case  it  requires  repairs. 
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through  Prof.    Hatch,  to  the  society,  to  hold  all  its  future- 
meetings  at  that  institution. 


Novel  Grinding  Machines. 

The  accompanying  cuts,  F"igs.  i  and  2,  illustrate  two  sizes- 
of  the  new  Gardner  grinder  which  is  being  placed  on  the 
market  by  Charles  H.  Besly  &  Co.,  Chicago. 

This   machine  will    be  of   interest  to  electrical  and  other 
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Health  Commissioner  Homan  of  St.  Louis  gave  a  dinner 
'  at  the  Union  Station  Cafe  on  die  evening  of  December  27th 
to  celebrate  the  inauguration  of  the  electric  ambulance  car 
service  of  the  St.  Louis  health  department,   which   was  re- 
cently desciibed  in  this  jo-jrnal. 


machine  manufacturers,  as  its  construction  e...Lud,cs  a  num- 
ber of  novel  features,  and  its  designers  claim  that  it  will 
grind  a  great  deal  faster  than  a  solid  wheel,  and  as  the  wheel 
surface  is  always  flat  the  work  produced  will  always  be  true 
and  flat. 

The  steel  disk  or  wheel  is  the  principal  feature  of  the  ma- 
chine. It  has  a  spiral  groove  running  from  the  center  to  the 
circumference  on  each  side.  This  groove  holds  the  glue 
which  fastens  the  emery  paper  or  cloth  grinding  faces  to- 
each  side  of  the  steel  d.sk.  The  grinding  faces  are  pressed 
into  the  spiral  groove,  tlms  forming  a  clearance  for  particles 
of  emery  or  metal  to  fall  in  and  not  roil  between  the  cutting 
surface  of  the  disk  and  the  work.  It  is  this  feature,  its  de- 
signers claim,  which  causes  the  Gardner  grinder  to  cut  many 
times  faster  than  a  solid  wheel.     The  steel  disk  being  always 
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true  and  in  perfect  balance,  enables  true  and  flat  sarfaces  to 
be  readily  ground;  the  fixtures  furnished  with  the  machine 
enabling  them  to  be  readily  produced  at  right  angles  to 
each  other  when  required. 

At  the  base  of  the  machines  is  shown  the  device  by  which 
the  emery  cloth  or  paper  is  pressed  onto  the  disk  and  held 
until  cold,  and  as  both  sides  are  covered,  it  is  necessary  only 
to  reverse  the  disk  on  the  spindle  to  get  a  new  suiface.  As 
will  be  perceived,  the  machines  are  very  neat  in  design,  have 
very  large  spindle  bearings,  and  the  columns  are  fitted  up  as 
cupboards  for  holding  disks  and  appliances. 

In  the  smaller  or  No.  2  machine  the  right-hand  rest 
swings  across  the  face  of  the  disk  and  is  so  formed  that 
p'e:es  of  work  laid  upon  it  have   two  of  their  sides  held  at 
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exact  right  angles  to  the  face  of  the  disk.  The  other  rest  is 
adjustable  vertically  and  to  any  desired  angle. 

In  the  larger  machine,  the  left-hand  rest  is  the  same,  but 
the  right-hand  one  slides  across  tlie  face  of  the  disk  upon 
covered  ways. 

The  boxes  are  lined  with  adjustable  cast-iron  sleeves,  and 
the  spindles  have  endwise  adjustment.  The  belt  tension 
can  be  readily  adjusted  by  means  of  the  countershaft,  which 
can  be  set  for  this  purpose.  The  machines  are  designed  to 
do  a  large  class  of  work  usually  done  by  files,  and  the  illus- 
trations, Figs.  3  and  4,  show  the  class  of  work  which  may 
be  finished  on  them. 


Great  Western  Company's  Affairs. 

The  Minneapolis  correspondent  of  the  Western  Elec- 
trician writes  as  follows  of  the  affairs  of  the  Great  Western 
Manufacturing  company,  which  recently  confessed  judgment: 

The  court  has  decided  that  a  receiver  is  necessary  for  the 
Great  Western  Manufacturing  company  of  Dululh,  Minn., 
which  will  precipitate  a  legal  contest.  7'he  First  National 
Bank  of  Chicago  has  a  bill  of  sale  for  the  personal  property 
of  the  company,  and  is  in  possession  of  the  stock  at  Chi- 
cago. The  bill  was  given  to  secure  large  indebtedness  to 
the  bank.  The  United  States  Court  in  Chicago  also  ap- 
pointed E.  H.  Fowle  receiver  for  all  other  property,  and 
he  is  in  possession  of  the  Duluth  plant.  The  officials  exe- 
cuted a  deed  of  the  company's  property  to  him.  The  bank 
claims  that  its  possession  of  the  personal  property  does 
not  constitute  a  preference,  and  the  Chicago  receiver  claims 
that  the  deed  executed  to  him  by  the  officers  does  not  con- 
stitute a  preference,  and  cannot  be  set  aside.  The  First 
National  Bank  of  Chicago  and  Receiver  Fowle  have  bodi 
given  orders  that  if  a  receiver  is  appointed  in  Duluth  he  be 
refused  admission  to  the  plant.  Under  the  circumstances 
the  local  receiver  will  be  unable  to  take  possession  of  the 
property  as  required,  and  the  prospects  are  for  along  fight. 

A  later  communication  from  the  same  source  is  as  fol- 
lows: 

Judge  Lewis  of  the  District  Court  of  Duluth  has  ap- 
pointed H.  B.  Moore  receiver  for  the  Duluth  branch  ot  the 
Great  Western  Manufacturing  company,  with  orders  to 
convert  all  properly  into  money  within  four  months,  and 
satisfy  the  claims  of  creditors  pro  rata.  He  also  orders 
the  company,  R.  S.  Munger,  vice-president,  or  any  other 
officer  of  the  company,  to  file  a  schedule  of  debts  and  prop- 
erties. In  the  Supreme  Court  in  Boston  the  Eastern  Elec- 
tric Cable  company  is  granted  an  injunction  restraining  the 
American  Loan  &  Trust  company  from  disposing  of  the 


proceeds  of  a  sale  of  $20,000  .vorth  of  Great  Western  bonds 
which  it  holds.  The  rest  of  the  issue,  $So,ooo  worth,  has 
already  been  disposed  of.  The  whole  issue  is  secured  by  a 
mortgage  on  the  real  estate  in  Duluth.  The  Cable  company 
holds  notes  of  the  insolvent  company  for  $8,961.  The 
same  court  denies  a  prehminary  injunction  in  an  action 
brought  by  the  Merchants'  National  Bank  uf  St.  Paul  to 
compel  the  American  Loan  &  Trust  company  to  mark  the 
remaining  $20,000  bonds  now  unsold,  lo  notify  bona  fide 
purchasers  of  them  of  the  bank's  attachment,  it  holding 
$10,000  worth  of  the  Great  Western  commercial  paper.  In 
Duluth  the  Marshall- Wells  Hardware  company,  which 
holds  a  judgment  for  $623.96,  has  garnisheed  George  Wat- 
son, who  is  ordered  to  state  what  funds  belonging  to  the 
insolvent  company  he  controls,  in  the  District  Court,  Janu- 
ary I2th.  The  Duluth  receiver,  H.  B.  Moore,  has  brought 
suit  against  the  Great  Western,  the  American  Loan  & 
Trust  company  of  Boston   and  the   Boston    Electric  com- 


The  E.  S.  Greeley  &  Co.'s  Fire. 

Early  on  the  morning  of  December  23d  fire  was  discov- 
ered in  the  building  at  5  and  7  Dey  street,  New  York, 
occupied  in  part  by  The  E.  S.  Greeley  &  Co., -manufacturers 
and  dealers  in  railway  and  electrical  supplies.  The  fire 
started  in  a  hallway  on  the  second  floor,  and  is  supposed  to 
have  been  caused  by  a  carelessly  disposed  cigar  tip.  The 
flames  worked  down  to  the  company's  stock  and  salesrooms 
on  the  ground  floor  and  then  shot  upward  to  the  work  rooms 
on  the  sixth  floor,  burning  a  hole  40  feet  in  diameter  from 
the  bottom  to  the  top  of  the  double  building.  Prompt  work 
on  the  pait  of  the  firemen  stayed  the  flames  at  this  point, but 
the  deluge  of  water  that  was  necessary  to  accomplish  this 
result  inundated  the  stock  from  one  end  to  the  other  and 
rained  through  the  store  floor  and  basement,  accumt'latincr 
in  the  sub-cellar  to  a  depth  of  two  or  three  feet,  sub- 
merging the  entire  stock  deposited  in  this  part  of  the  build- 
ing and  flooding  the  electrical  test  rooms  and  zinc  casting 
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pany  to  annul  the  trust  deed  to  the  Loan  &  Trust  company, 
for  which  $100,000  in  bonds  was  issued,  on  the  ground  of 
being  illegally  issued,  and  without  authority  of  the  officers 
of  the  Great  Western  company,  and  for  the  purpose  of  de- 
frauding creditors.  Eighty  of  the  bonds  have  been  sold 
and  he  asks  that  the  Boston  Electric  company  be  restrained 
from  negotiating  them,  the  Loan  &  Trust  company  from 
issuing  the  20  unsold  and  that  the  whole  issue  be  turned 
over  to  him. 


The  Nashold  Self-locking  Cleat. 

The  fact  that  porcelain  is  now  employed  to  such  a  great 
extent  in  the  manufacture  of  electrical  fixtures,  and  that  its 
use  has  met  with  the  approval  of  the  fire  underwriters,  has 
stimulated  inventors  to  the  production  of  various  ingenious 
improvements.  The  value  of  porcelain  as  an  insulator  has 
been  firmly  established  for  some  time,  and  of  late  designers 
have  been  vying  with  one  another  to  present  "  the  best" 
cleat. 

The  accompanying  cut  will  therefore  be  of  interest  in 
that  it  illustrates  one  of  the  latest  novelties  in  porcelain 
cleats.  The  construction  of  the  Nashold  self-locking  cleat, 
manufactured  by  the  Nashold  Cleat  company,  934  Monad- 
nock  block,  Chicago,  is  easily  understood.     There  is  a  full 
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departments  located  in  adjoining  premises.  The  damage  to 
the  property  of  the  corporation  is  confined  entirely  to  the 
stock,  fixtures  and  building,  all  the  books  and  papers  being 
preserved  intact.  Business  was  resumed  a  few  hours  after 
the  fire  had  occurred,  the  company  drawing  upon  its 
large  reserve  stock  from  adjacent  warehouses  to  fill  orders 
without  delay.  No  removal  from  the  burnt  premises  is  con- 
templated. Theloss  in  stock,  fixtures  and  machinery  will 
probably  not  exceed  $25,000  to  $30,000,  and  that  on  the 
building  about  $5,000,  all  of  which  is  amply  covered  by 
insurance. 


The  Sunbeam  Lamp  Company's  Injunc- 
tion Dissolved. 

The  following  communication  was  received  on  Monday 
from  Secretary  F.  S.  Terry  of  the  Sunbeam  Incandescent 
Lamp  company,  Chicago: 

"The  injunction  against  our  companies  was  dissolved  on 
Friday,  December  2Sth,  by  Judge  Seaman,  because  of  the 
expiration  of  the  Canadian  patent.  We  appeared  before 
Judge  Seaman  just  after  the  Canadian  patent  expired  and  he 
then  refused  to  dissolve  the  injunction,  but  the  matter  was 
so  placed  before  him  this  time  that  he  felt  compelled  to  de- 
cide in  our  favor.  Our  case  was  argued  by  ex-Solicitor- 
general  Chas.  H.  Aldrich." 


THE    NASHOLD   SELF-LOCKING    CLEAT. 

hall-inch  of  porcelain  between  the  point  of  contact  of  wireand 
ceiling,  thus  bringing  the  device  within  the  reqnirement.s  of 
underwriters,  whose  indorsement  it  has  received  after  severe 
and  exhaustive  tests.  One  of  the  chief  features  claimed  for 
the  cleat  is  that  it  retains  no  moisiure.  The  base  of  the 
holding  point  forms  a  ridge  at  the  apex  of  which  ihe  wire 
crosses,  and  any  moisture  that  might  be  in  the  surrounding 
atmosphere  would  tave  no  rr.ore  chance  to  collect  ihan  is  un- 
avoidable with  any  oilier  section  of  ihe  line.  In  installing, 
all  that  is  required  is  lo  push  the  wire  through  the  opening, 
then  pull  it  straight,  and  it  is  held  as  strongly  as  in  a  vi5e. 
It  enters  and  emerges  from  its  anchorage  on  exactly  the 
same  lines,  so  that  its  appearance  is  as  though  it  were  pulled 
through  a  straight  hole. 


Frank  E.  Snow  of  Detroit  has  been  appointed  receiver 
of  the  Adrian,  Mich.,  Electric  Street  Railway  company. 
The  road  was  bonded  for  $50,000  and  defaulted  in  interest. 


The    Great   Electro-magnet    at    Willett's 
Point. 

Considerable  incredulity  has  naturally  been  expressed 
over  the  stories  told  of  Lieut. -Col.  King's  big  magnet  at 
Willett's  Point,  N.  Y.,  in  which  the  cores  were  said  to  be 
discarded  cannon.  From  the  following  circumstantial  ac- 
count in  ihe  New  York  Sun,  it  will  be  seen,  however, 
that  these  narratives  are  not  fairy  tales,  but  have  a  very 
substantial  loundation  of  fact: 

As  a  matter  of  fact  Col.  King  is  not  constructing  an 
engine  of  war  to  rudely  tear  small  arms  out  of  the  hands  of 
an  approaching  foe  or  deflect  the  compasses  of  a  hostile 
fleet  six  miles  away,  so  that  their  pilots  may  steer  them  on 
the  recks.  There  is  no  such  possibility  in  the  electro-magnet 
so  far  as  the  experiments  have  shown.  They  are  purely  in 
the  interest  of  science. 

Col.  King  began  his  experiments  by  using  two  old  Rod- 
man 15  inch  guns.  They  weighed  50,000  pounds  each. 
These  guns  were  of  cast-iron,  and  their  barrels  made  ex- 
cellent arms  for  a  great  magnet  when  they  were  circled  by 
an  electrical  current.  It  was  awkward  making  experiments 
with  the  two,  however,  and  one  of  the  Redmans  was  wheeled 
aside.  The  other  Rodman  was  turned  into  a  "club-footed" 
magnet.  Many  to'.:s  of  heavy  iron  platform  plates  were 
placed  on  the  iron  gun  carriage  right  under  \hr.  barrel  of 
the  gun.  Around  this  barrel  hasbeen  wound  fourteen  miles 
of  old  torpedo  cable  that  of  course  is  insulated.  Forty. 
amperes  may  be  transmitted  through  this  cable,  though  Col 
King  has  thus  far  used  only  twenty  or  twenty-five  in 
making  his  experiments.     The  electricity  is  furnished  by 
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two  dynamos  that  are  about  200  feet  away.  The  armature 
for  this  powerful  magnet  consists  of  six  platform  plates 
bolted  together.  The  greatest  strain  ever  applied  to  this 
armature  previous  to  the  test  on  Friday  {December  21st) 
was  23,500  pounds,  and  then  the  chain  broke  without  hav- 
ing drawn  it  from  the  magnet  or  even  stirred  it. 

The  armature  was  raised  to  the  muzzle  of  the  gun  by  a 
derrick  on  Friday  and  then  theelectric  current  waslurned  on. 
The  gun  at  once  became  an  electro-magnet,  and  it  drew  the 
armature  against  the  muzzle  and  held  it  there.  Around 
this  armature  was  fastened  a  heavy  iron  chain,  which  was 
then  reeved  through  large  double  blocks  and  aitached  to  a 
capstan.  Stalwart  engineers  manned  the  capstan  bars  and 
applied  a  strain,  by  Col.  King's  calculations,  ol  44,800 
pounds,  when,  as  in  the  other  experiment,  the  chain  broke. 
The  armature  had  not  been  stirred.  As  soon  as  the  electric 
current  was  turned  off  il  dropped. 

Five  325  pound  cannon  balls  were  suspended  like  a  chain 
from  the  muzzle  of  the  gun  by  the  force  of  its  magnetism. 
The  power  of  this  force  can  more  easily  be  comprehended 
when  one  considers  how  small  is  the  point  of  contact  when 
two  spheres  touch.  These  five  projectiles  represented  a 
downward  pull  ol  1,625  pounds.  When  the  first  one  was 
hoisted  withui  control  of  the  m;ngnet  it  sprang  to  the  gun 
with  a  thump.  As  each  cannon  ball  was  moved  toward  the 
one  above  it,  it  sprang  up  ar,d  clung  so  fast  that  it  could  not 
be  pulled  away.  Theoretically  the  area  of  surface  in  con- 
tact can  be  merely  a  point.  For  convenience  in  iiftmg 
these  heavy  weights  wiihin  the  inllutnce  of  the  magnet  an 
iron  pulley  with  a  quarter-inch  chain  was  used  at  first.  It 
was  found,  however,  that  when  the  gun  was  magneiic  the 
chain  and  pulley  were  of  no  use.  Tlie  chain  became  as 
rigid  as  if  il  had  been  a  1  ar  of  solid  sttel  and  was  riveied  to 
the  gun. 

Anjihcr  interesting  experiment  that  has  been  made  with 
this  magnet  seems  even  more  wonderful  to  the  layman  than 
the  grip  on  the  armature.  A  soldier  standing  three  or 
four  feet  from  the  gun,  with  his  back  toward  it,  places  an 
iron  spike  against  his  breast,  and  it  stands  out  as  straight 
as  if  the  man  himself  were  a  magnet.  The  man  then  covers 
his  chest  with  iron  spikes  until  he  looks  like  a  porcu|dne. 
He  feels  no  effect  from  it,  and  he  simply  has  to  resist  the 
pushing  of  I  he  iron  spikes,  which  are  very  anxious  to  reach 
the  gun.  When  the  current  is  en,  the  whole  gun  carriage, 
which  is  alst)  of  iron,  is  charged. 

The  soldiers  who  have  assisted  Colonel  King  in  these  ex- 
periments have  had  a  little  fun  out  of  it.  When  a  green 
man  happens  to  join  them  they  place  an  ordinary  iron  crow- 
bar against  the  gun  and  ask  him  carelessly  to  hand  it  to 
them.  The  greenhorn  grasps  the  bar  and  finds  that  he 
can't  budge  it,  though  he  strain  with  all  his  might.  It  re- 
quires the  efforts  of  two  men,  with  a  sudden  jerk,  to  pull 
away  a  25  pound  bar  from  the  gun  when  it  is  magnetic. 

Col.  King  has  plotted  out  the  lines  of  force  from  the 
muzzle  of  this  gun.  A  table  was  placed  in  iVont  of  the  gun 
and  on  this  were  placed  a  number  of  small  pieces  of  wire. 
When  the  gun  was  magnetized  he  found  the  general  direc- 
tion of  the  curves  of  the  magnetic  force  from  the  way  in 
which  the  wires  pointed. 

From  this  Col.  King  has  made  several  rough  charts. 
Every  electro-magnet  has  its  neutral  point.  This  is  a  certain 
point  where  the  magnet  exhibits  no  force.  Col.  King  found 
the  neutral  point  in  his  electro-magnet  near  the  muzzle. 
While  other  parts  of  the  gun  wei-e  so  charged  with  magnet- 
ism that  they  would  hold  heavy  iron  plates,  at  this  partic- 
ular point,  there  was  no  evidence  of  magnetism.  A  tack 
placed  against  the  gun  at  this  point  dropped  to  the  ground. 

With  its  carriage  this  Rodman  gun  weighs  about  So, 000 
pounds,  and  when  it  was  all  magnetic  there  was  a  good  deal 
of  speculation  as  to  the  radius  of  its  appreciable  influence. 
Col.  King  settled  speculation  on  this  subject  on  Friday.  He 
placed  light  compasses  at  various  distances  from  the  gun 
before  it  was  magnetic.  They  were  set  with  the  indicator 
pointing  to  zero.  The  electrical  current  was  then  turned 
on,  and  the  big  gun  became  a  magnet.  Its  power  was  indi- 
cated by  the  compasses.  Col.  King  found  that  at  a  dis- 
tance of  71  feet  the  magnetism  of  the  gun  equaled  that  of 
the  earth,  and  that  the  indicator  was  deflected  45  degrees. 

At  a  distance  of  200  feet  the  needle  was  deflected  only 
three  degrees.  This  should  set  at  rest  the  fears  of  foreign- 
ers that  compasses  on  vessels  six  miles  away  could  be  disar- 
ranged. When  Col.  King  shall  have  completed  his  experi- 
ments it  is  said  he  will  have  some  new  facts  about  the  elec- 
tro-magnet.   

A  Scotch  Estimate  of  Edison. 

In  considering  a  caustic  article  in  the  Sahtrday  Review 
of  London  on  "The  Electrical  Barnum,"  the  Engineer  and 
Iron  Trades  Advertiser  of  Glasgow  advances  its  view  of 
Edison's  status  as  an  inventor  and  electrician.  There  is  a 
remarkable  diversity  of  opinion  on  this  point,  both  at  home 
and  abroad,  and  the  discussion  shows  that  at  any  rate 
Edison  occupies  a  commanding  position  in  the  eyes  of  civ- 
ilized mankind,  however  men  differ  as  to  his  merits.  The 
views  of  the  Scotch  journal,  which  follow,  are  of  interest: 

It  is  just  possible  that  a  man  may  become  too  big  for  the 
age  in  which  he  lives  and  moves;  his  immediate  admirers 
may,  perchance,  exaggerate  his  mental  qualities  and  raise 
him  to  a  niche  amongst  his  contemporaries  to  which  he 
is  not  justly  entitled.  This,  according  to  this  Saturday 
Reviewer,  is  what  has  happened  in  the  case  of  Edison,  and 
we  must  confess  there  is  a  grain  of  truth  in  the  allegation. 
A  careful  perusal  of  the  article  in  question  leaves  no  room 
for  doubt  on  that  point.  Still,  we  are  not  among  those  who 
would  seek  to  belittle  a  name  of  which  Americans  are 
jiustly  proud.  On  the  contrary,  we  consider  him  a  truly 
eminent,  nay,  the  most  eminent  amongst  living  American 
inventors.  Edison  has  made  a  reputation  (particularly  in 
connection  with  the  development  of  electrical  appliances) 
which  is  certain  to  carry  his  namedown  to  posterity.  It  is 
not  fair,  nevertheless,  to  give  him  credit  for  more  than 
what  he  has  actually  accomplished.  That,  it  appears, 
is  what  has  been  done  by  some  of  his  over-zealousdisciples. 
The  Saturday  Review  article  will  therefore  come  as  a  sort 
of  corrective  influence  at  the  present  hour,  when  the  read- 


ing \\'orld  is  asked  anew  to  form  an  estimation  of  the  value 
of  this  man's  life  work.  Neither  it  nor  half-a-dozen  such 
articles  can  dispel  the  belief,  very  generally  held  in  both 
the  old  and  the  new  world,  that  Thomas  Alva  Edison  is  a 
most  unique  personage,  or  that  he  is  a  born  inventor,  or 
again,  that  he  is  an  indefatigable  worker  in  the  prosecution 
of  that  wonderful  science  which  he  has  done  so  much  to 
expound. 


Dissolution  of  Partnership. 

Cushing  &  Morse,  general  western  agents  for  Day's  Kerite 
insulated  wires  and  cables,  225  Dearborn  street  Chicago,  dis- 
solved partnership  on  January  ist.  Mr.  Morse,  it  is  under- 
stood, has  bought  out  Mr.  Cushing's  interest  in  the  businessand 
will  continue  the  agency  at  ihe  same  address,  the  firm  name 
being  S.  F.  B.  Morse  &  Co.  The  firm  has  been  a  popular 
and  successful  one,  and  by  wide-awake  business  energy 
made  Kerite  a  household  word  among  the  electrical  inter- 
ests of  the  West.  In  retiring  from  the  firm  Mr.  Cushing 
takes  with  him  the  best -wishes  and  esteem  of  the  fraternity, 
in  which  he  has  a  host  of  warm  fiiends,  while  Mr  Morse, 
who  succeeds  to  the  goodwill  of  the  business,  will  undoubt- 
edly well  maintain  the  high  standard  of  popularity  enjoyed 
by  the  firm,  and  keep  Kerite  ever  in  the  minds  of  the  elec- 
trical public  and  in  the  foremost  ranks  of  all  that  is  best  in 
high-grade  insulation. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  December  28. — There  is  a  possibility  of  a 
general  strike  on  the  Brooklyn  trolley  lines.  The  mo'or- 
men  and  conductors  want  the  1895  scale  of  wages  arranged 
so  that  they  will  receive  $2.25  per  day — an  increase  of  25 
cents.  The  power  house  employes  also  want  an  increase  of 
wages.  The  companies  have  so  far  lesisted  the  demand, 
and  as  the  men  are  all  members  of  the  distri'jt  assembly  of 
the  Knights  of  Labor,  there  is  jirospect  of  trouble. 

The  daily  papers  contain  accounts  of  the  electroplating  of 
an  ocean-going  tug  in  Jersey  City  by  the  Ship  Copper  Plat- 
ing company,  which  claims  to  have  a  process  by  which  the 
hulls  of  iron  or  steel  vessels  can  be  electroplated  with  cop- 
per, by  which  means  copper  sheathing  and  the  expensive 
dockings  to  remove  barnacles  are  both  avoided.  The 
process  is  thus  described: 

After  having  purchased  the  tug  the  first  thing  to  do  was  to 
dry  dock  her  and  clean  her  absolutely.  This  is  said  to  be 
the  most  difficult  part  of  the  new  process.  An  acid  bath  was 
given  to  the  tug,  and  then  she  was  washed  clean  and  every 
bit  of  paint  that  clung  to  the  indentations  in  the  hull  had  to 
be  picked  out.  It  was  necessary  that  the  hull  should  be  free 
from  every  kind  of  impurity,  or  the  copper  would  notstick. 
If  the  slightest  place  should  not  be  covered  by  the  copper, 
the  salt  water  would  cause  galvanic  action,  and  the  hull  would 
be  destroyed  in  time.  Having  cleaned  the  hull  thoroughly, 
an  electric  plant  was  set  upon  theland  just  alongside  the  dry 
dock,  to  use  in  the  electroplating.  Several  dynamos  were 
put  in  operation  to  secure  the  necessary  electricity  for.  the 
process  of  plating  and  the  electric  lights  that  are  in  constant 
use  day  and  night. 

The  next  thing  to  do  was  to  apply  the  copper.  All  elec- 
troplating is  done  by  giving  the  object  to  be  plated  a  bath 
in  copper  sulphate,  with  the  assistance  of  electricity.  The 
electricity  causes  the  copper  in  solution  to  become  deposited 
on  the  object  to  be  plated  by  passing  a  current  through  the 
bath  and  the  object  under  treatment.  This  is  the  same 
process  that  is  applied  to  the  hull  of  the  tug  Assistance,  only 
the  balhs  are  applied  to  the  hull  of  the  vessel  in  a  slanting 
or  upright  position,  as  may  be  necessary.  A  box  about  a 
foot  deep,  water  tight,  and  five  feet  square  is  made  and  fitted 
to  the  side  of  the  hull  in  the'  particular  spot  which  is  to  be 
operated  upon,  and  then  it  is  shored  against  the  side  of  the 
hull.  The  copper  anodes  are  put  in  the  top  of  the  box, 
which  remains  open.  The  sides  of  the  box  are  carefully 
calked  to  prevent  any  leakage,  and  the  current  of 
electricity  is  turned  on.  The  four  anodes  in  each  box 
constitute  the  positive  pole,  and  the  vessel  itself  constitutes 
the  negative  pole,  and  the  current  goes  through  the  solution 
to  the  hull,  back  to  the  dynamo,  and  then  through  the  so- 
lution again  to  the  hull,  and  slowly  but  surely  a  thin  coating 
is  deposited  on  the  hull.  This  is  kept  up  for  twenty-four 
hours  and  then  the  sulphate  bath  is  appHed  in  the  same 
way  for  forty-eight  hours.  At  the  conclusion  of  this  it  has 
been  found  that  the  copper  is  deposited  on  the  vessel  to 
the  thickness  of  one-sixteenth  of  an  inch  and  so  firmly  that 
it  can  be  removed  only  by  a  cold  chisel  and  a  hammer. 

It  bus  been  found  that  the  weight  of  the  plating  is  only 
2.S5  pounds  to  the  square  foot.  First-class  paint  would 
weigh  nearly  two  pounds  to  the  square  foot,  so  that  the 
extra  weight  added  to  a  'vessel  is  of  little  consequence. 
The  cost,  too,  it  is  said,  will  be  scarcely  more  than  two  or 
three  times  that  of  the  paint,  and  it  is  estimated  that  the 
jilating  will  last  at  least  ten  years,  so  that  it  will  be  seen 
easily  wherein  the  practical  utility  and  profit  of  the  invention 
lies. 

The  Neiv  York  Herald  establishment  has  one  of  the  finest 
electric  plants  in  the  city,  consisting  of  four  dynamos,  of  an 
aggregate  capacity  of  3,000  incandescent  lights,  and  several 
motors  for  various  kinds  of  work.  Perhaps  the  most  at- 
tractive feature  of  the  whole  electric  plant  is  the  artistic  arc 
lamps  in  the  press  room.  This  is  the  only  newspaper  in 
America  that  exhibits  its  entire  printing  press  plant  where 
the  public  can  stand  upon  the  sidewalk  and  see  the  paper 
enter  the  press  and  come  out  printed  and  folded  ready  for 
delivery.  For  this  establishment,  it  will  be  seen,  the  ques- 
tion of  light  is  an  important  feature.  Over  nine  months  ago 
the  vYtrfi/i/ people  began  experimenting  with  arc  lamps  from 
incandescent  circuits,     AH  the  makers  of  arc  lamps   were 


given  an  opportunity  to  place  their  lamps  on  trial  in  the 
press  room,  and  many  availed  themselves  of  the  invitation. 
After  nine  months  of  trial  the  Clark  Electric  company's 
lamps  were  selected.  The  Clark  company  had  a  special  fix- 
ture made  for  the  purpose,  which  comprises  a  combination 
of  electric  arc  light  and  gas,  the  gas  to  be  used  when  elec- 
tricity is  not  needed.  The  new  Herald  building  is  at  Sixth 
avenue,  Thirty-fifth  and  Thirty-sixth  streets. 

In  a  suit  for  $20,000  damages  brought  in  the  name  of  Mr. 
and  Mrs.  B.  F.  Squire  of  Monroe,  Conn.,  all  the  wires,  poles 
and  other  property  of  the  long-distance  telephone  company 
in  Connecticut  were  attached.  The  corporation  is  organized 
under  the  laws  of  the  state  of  New  York,  and  its  principal 
offices  are  at  iS  Cortlandt  street,  this  city.  The  line  extends 
across  the  state,  running  through  the  counties  of  Fairfield, 
New  Haven  and  Hartford.  The  claim  for  damages  is  based 
upon  the  alleged  negligence  of  the  servants  of  the  defendant 
in  leaving  a  large  pile  of  old  wires  that  had  been  removed 
from  the  poles  near  the  highway  in  the  town  of  Monroe,  at 
which  the  horse  which  Mrs.  Squire  was  driving  on  her  way 
to  church  one  Sunday  in  November  last  took  fright  and  ran 
away.  She  and  her  daughter  were  thrown  out  of  the  carriage, 
both  narrowly  escaping  death.  Mrs.  Squire,  it  is  claimed, 
is  injured  permanently.  W.  F.  O. 


St.  Louis,  Mo. 

St.  Louis,  December  2S. — The  State  Supreme  Court  has 
issued  an  alternative  writ  of  mandamus  against  the  street 
commissioner  of  St.  Louis  to  require  him  to  issue  to  the 
Laclede  Gaslight  company  a  permit  to  excavate  along  the 
east  side  of  Broadway  from  Ashley  street  southward,  for  the 
purpose  of  laying  electric  conduits.  The  writ  is  returnable 
January  I4,  1895.  This  is  taken  as  being  favorable  to  the 
gas  company.  Under  its  old  state  charter  of  1857  it  is 
claimed  by  the  Laclede  Gas  company  that  it  not  only  has  a 
right  to  use  electricity  in  place  of  gas,  but  that  it  also  has 
authoiity  to  construct  and  operate  underground  electric  con- 
duits without  permission  from  the  Board  of  Public  Improve- 
ments and  furthermore  that  it  is  authorized  to  sublet  its  ducts 
to  other  wire-using  companies — in  brief,  that  it  is  authorized 
to  go  into  business  as  a  common  carrier  of  underground 
electric  current. 

The  city  counselor  has  advised  the  Board  of  Public  Im- 
provements that  the  Missouri  Electric  Light  &  Power  com- 
pany and  the  Edison  Illuminating  company  can  be  granted 
permits  to  construct  underground  conduits,  and  the  board 
has  accordingly  granted  permision  jointly  to  these  two  com- 
panies to  construct  and  operate  underground  conduits  m  the 
central  part  of  the  city,  between  Franklin  avenue  and  Clark 
avenue,  north  and  south,  and  Twelfth  street  and  the  river, 
west  and  east.  The  privilege  of  placing  their  wires  under- 
ground was  given  to  these  two  companies  in  their  city  light- 
ing contracts.  In  brief,  it  now  seems  that  the  subway 
scheme  of  the  city  is  virtually  dead  and  that  each  company 
will  be  permitted  to  construct  and  operate  its  own  subways. 
However,  the  city  may  yet  become  the  owner  of  a  subway 
system.  The  contracts  with  the  two  lighting  companies, 
the  Missouri  and  the  Edison,  provide  that  the  city  may  pur- 
chase their  entire  plants  at  the  termination  of  the  contracts 
in  1900. 

The  Board  of  Public  Improvements  has  granted  a  permit 
to  the  St.  Louis  Underground  Service  company  to  extend 
its  subway  system  on  the  north  side  of  Chestnut  street  from 
Broadway  to  Third  street.  This  extension  will  enable  the 
Postal  Telegraph-cable  company  to  extend  its  wires  to  the 
Merchants'  Exchange  and  the  Republic  building. 

Since  the  Postal  Telegraph-cable  company  placed  its 
wires  in  the  conduits  of  the  St.  Louis  Underground  Service 
company  it  has  been  contented  that  it  had  no  right  to  do  so 
without  having  first  attained  a  franchise  lor  that  purpose. 
Counselor  Marshall  decides  that  it  is  not  necessary  to  have 
a  franchise  in  order  to  put  wires  in  the  ducts  of  the  St 
Louis  Undergi-ound  Service  company;  that  that  company 
is  a  common  carrier,  and  that  any  wire-using  company  can 
put  its  wires  in  the  company's  conduit  without  a  franchise. 

It  has  leaked  out  lately  that  under  the  ordinances  by  which 
the  St.  Louis  Underground  Service  company  succeeded  to 
the  rights  and  privileges  of  the  National  Subway  company, 
it  is  not  required  to  provide  ducts  free  of  charge  for  the 
city  fire  alarm  and  telephone  wires.  The  original  ordinance 
provided  for  free  ducts  for  city  wires,  but  this  provision 
was  omitted  through  some  oversight  in  drawing  up  the 
latter  ordinances.  The  time  of  the  franchise  was  also  ex- 
tended from  35  to  50  years. 

Judge  Valliant  in  the  Circuit  Court  of  St.  Louis  has  given 
a  final  decree  in  the  injunction  case  of  the  St.  Louis  & 
Suburban  Railway  company  against  the  Bell  Telephone 
company.  The  former  temporary  injunction  is  made  per- 
manent and  enjoins  the  Bell  company  from  erecting  poles  be- 
tween the  tracks  of  the  Suburban  Railway  company  on 
Union  avenue. 

In  the  case  of  Ralph  E.  Rust,  receiver  of  the  National 
Electrical  company  of  Eau  Claire,  Wis.,  against  the  Western 
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Electric  Supply  company  of  St.  Louis,  Judge  Valliant  de- 
cided in  substance  that  a  receiver  appointed  in  one  state  has 
no  power  to  come  into  another  state  and  collect  assets  for 
distribution  elsewhere.  R.  J.  H. 

Northwestern  Notations. 

Minneapolis,  December  27. — The  plant  of  tlie  defunct 
Xeihart  Electric  company,  of  Neihart,  Mont.,  has  passed 
into  the  hands  of  the  Neihart  Water  company,  which  will 
operate  it  with  water  power  forced  into  a  seven-foot  turbine 
wheel  from  its  own  mains. 

The  ordinance  committee  of  the  Davenport,  I3.,  city 
council  is  in  favor  of  granting  a  franchise  to  the  Harrison 
Telephone  company.  The  company  will  furnish  the  city 
\v\ih  10  telephones  free  and  charge  $15  each  per  annum  for 
I S  patrol  boxes.  It  will  charge  $30  for  telephones  in  busi- 
ness houses  and  $20  for  residences. 

A  new  telephone  company  is  soliciting  subscribers  in  Bur- 
lington, la.  It  proposes  to  run  a  line  from  Burlington  to 
Columbus  Junction,  via  Wapello,  and  northward  to  connect 
with  toll  lines  from  Cedar  Rapids.  It  had  been  waiting  for 
a  decision  on  the  validity  of  the  Berliner  patent,  but  after  in- 
vestigating the  matter  decided  that  the  decision  would  be 
against  the  Bell  company,  and  began  actual  work  a  few  days 
before  the  decision  was  rendered. 

The  Polar  Star  Electric  company  of  Faribault,  Minn.,  is 
setting  poles,  stringing  wires,  etc.,  and  will  begin  operating 
its  plant  with  a  patronage  of  2,200  lights  and  30  horse  power 
in  motors.  Cannon  Lake  will  furnish  the  power.  The 
prospects  seem  bright  for  the  new  company. 

Lee  Bros,  of  the  Peerless  Coal  company.  Mystic,  la., 
offer  to  furnish  the  town  with  160  lights  at  50  cents  per 
month  each,  in  connection  with  their  electrical  mining 
machinery. 

The  poles  are  being  set  for  the  Austin,  Minn.,  telephone 
exchange,  and  the  manager  hopes  to  have  the  exchange  in 
operation  by  January  ist. 

The  Iowa  City,  la.,  improvement  committees  oft'er  $5,000 
bonus  to  any  company  that  will  build  and  operate  an 
electric  street  railway. 

Wire  Inspector  W.  E.  J.  Deming  of  Minneapolis  reports 
three  electric  fires  in  Minneapolis  in  the  year  ending  October 
ist,  doing  $3,228.64  damage. 

The  Winona,  Minn.,  council  has  contracted  with  the 
Winona  General  Electric  company  for  arc  lights  all  night 
at  $87.50  per  annum,  for  three  year^,  on  the  moonlight 
schedule. 

The  electric  companies  of  Minneapolis  have  asked  the 
city  council  to  reconsider  the  resolution  passed  some  time 
smce  to  cut  all  overhead  wires  in  the  subway  district  as  be- 
ing against  the  business  interests  of  the  city.  The  wire  in- 
spector had  notified  the  companies  that  the  wires  would  be 
cut  December  17th.  The  council  referred  the  petition  to  a 
committee. 

The  Minnesota  Legislature,  which  is  noted  for  regulating 
things  terrestrial  and  celestial,  may  consider  a  bill  at  its  com- 
ing session  fixing  maximum  tolls  for  telephone  companies. 
Such  a  bill  has  already  been  formulated. 

The  Shawano,  Wis.,  council  has  decided  to  put  in  electric 
lights  and  now  awaits  proposals  to  put  in  the  plant.       M. 


PERSONAL. 


C,  J.  Bishop,  late  president  of  the  Ashton  Valve  com- 
pany of  Boston,  died  recently. 

Pauline  H.,  wife  of  Frank  C.  Perkins,  the  electrical  engi- 
neer of  Buffalo,  N.  Y.,  died  on  December  24th  at  the  resi- 
dence of  J.  W.  Perkins,  Dunkirk,  N.  Y. 

Prof.  H.  S.  Carhart,  the  head  of  the  electrical  engineer- 
ing department  of  the  University  of  Michigan,  spent  a  por- 
tion of  his  holiday  vacation  in  Chicago  and  vicinity. 


ELECTRIC  LIGHTING. 

The  new  lighting  plant  at  Valparaiso,  Ind.,  has  a  capac- 
ity of  135  arc  lamps  of  2,000  candle  power  and  2,500  incan- 
descent lights  of  16  candle  power.  C.  A.  Sweet  and  E.  C. 
Noe  are  the  proprietors  of  the  plant.  Mr.  Noe  is  the  well- 
known  engineer  of  the  Chicago  office  of  the  General  Electric 
company. 

There  are  in  the  new  Reichstag  Building,  Berlin,  which 
has  just  been  completed,  5,500  incandescent  lamps  of  vari- 
ous candle  power  and  67  arc  lamps  of  from  1,000  candle 
power  to  4,200  candle  power,  the  total  amounting  to  iSo,- 
000  candle  power.  The  work  has  been  carried  out  by  the 
Berliner  Elektricitatswerke,  and  the  arrangement  of  the 
lamps  has  proved  very  satisfactory. 

It  is  learned  through  the  Times  of  Chester,  Pa.,  that 
"Electric  light  men  can't  monkey  with  Toughkenamon. 
A  year  ago  the  electric  light  men  wired  the  town,  and  elec- 
tric light  made  Toughkenamon  shine  for  a  year.  This 
time,  in  renewing  the  contract^  the  electric  light  men 
raised  the  rates,  and  coal  oil  lamps  were  put  up  and  the 
electric  light  people  told  to  go  to  Halifax  or  Camden." 

There  has  been  this  season  a  great  addition  to  the  display 
of  signs  with  letters  formed  of  incandescent  electric  lights; 
ami  such  signs  are  now  seen  not  only  in  Broadway,  but  in 
various  other  parts  of  the  town,  says  the  Situ  of  New  York. 
They  are  displayed  where  signs  would  ordinarily  be  placed 


and  they  are  seen  high  in  the  air  on  lofty  buildings.  In- 
deed, there  has  never  been  a  time  when  artificial  light  gen- 
erally was  so  lavishly  used  as  now. 

At  the  Calais,  France,  electric  lighting  station,  whicli  is 
being  run  bytwo  So  horse  power  Niel  gas  engines,  with  two 
cylinders  each,  the  engines  work  so  satisfactorily  that  full 
load  can,  it  is  said,  be  suddenly  taken  off  each  without  the 
engine  running  away;  and  the  engineer  has  been  ingenious 
enough  to  make  the  engines  practically  self-starting,  by  get- 
ting one  piston  to  stop  in  the  position  of  compression,  the 
other  in  that  of  explosion.  Both  cylinders  are  filled  with 
the  gas  mixture;  then  the  explosion  in  one  cylinder  gives 
rise  to  compression  of  gas  in  the  other,  and  causes  ignition 
at  the  tube,  so  that  the  cycle  of  operations  begins. 


ELECTRIC  RAILWAYS. 

The  People's  and  Philadelphia  Traction  companies  of 
Philadelphia  will  heat  their  cars  by  electricity. 

The  North  Highlands  Electric  Railway  company  and  the 
Columbus  Street  Railway  company  of  Columbus,  Ga.,have 
been  consolidated.  The  lines  of  both  companies  are  to  be 
extended. 

The  Taunton,  Mass.,  Electric  Railway  company  held  a 
meeting  in  New  York  recently,  and  the  result  is  a  petition 
to  the  legislature  to  allow  the  Taunton  company  to  change 
its  name  to  the  Bristol  County  Electric  Railway  company; 
to  allow  it  to  increase  its  capital,  mortgage  its  property  and 
to  absorb  the  Globe  Street  Railway  company  of  Fall  River 
and  any  others  in  that  section  which  it  may  desire  to  secure 
possession  of.  This  is  taken  to  mean  that  all  the  electric 
roads  in  southeastern  Massachusetts  are  to  be  run  under  one 
head;  that  vast  extensions  are  to  be  made,  connecting  Fall 
River  and  Newport  and  Providence  and  Taunton  and  Bock- 
ton,  and  the  so-called  Taunton  and  Fall  River  company  will 
be  completely  shut  out  by  this  combination. 


TELEGRAPH. 


W.  C.  Sterling  &  Son  of  Monroe,  Mich.,  have  received 
and  are  preparing  for  shipment  an  order  for  telegraph 
poles  to  go  to  Buenos  Ayres,  South  America.  The  order 
was  placed  through  W.  S.  Peaks  &  Co.  of  New  York  city, 
and  will  go  to  New  York  by  car,  then  to  London,  England, 
by  steamer,  where  it  is  tratisferred  to  a  South  American 
steamer,  which  will  deliver  the  poles  at  Buenos  Ayres  This 
is  a  trial  shipment,  and  if  the  poles  go  through  safely  and 
are  satisfactory,  the  Monroe  company  is  promised  some 
large  orders.  The  poles  are  inspected  at  Monroe  and  paid 
for,  less  the  freight,  on  arrival  at  New  York. 

It  is  said  that  at  first  the  Chinese  were  very  bitter  against 
the  telegraph,  as  it  was  reported  that  the  foreigners  cut  out 
the  tongues  of  children  and  susjjended  them  on  the  insula- 
tors to  transmit  the  message  from  pole  to  pole.  Then, 
again,  the  wires  disturbed  the  graves  o[  the  "  Fingshin,'' 
the  spirit  of  wind  and  water.  The  telegraph  instruments 
used  are  mostly  of  London  make.  The  system  of  telegraph- 
ing in  Chinese  is  very  simple.  There  are  about  8, 000  char- 
acters in  the  Chinese  language.  These  are  all  numbered 
from  one  up,  and  so  printed  in  book  form.  It  is  therefore 
only  necessary  to  telegraph  the  numbers.  This  system  is 
used  in  the  government  dispatches. 

The  Postal  Telegraph- Cable  company,  has  completed  an 
additional  route  to  the  Pacific  coast  and  lias  opened  offices 
at  Trinidad,  Las  Vagas,  Albuquerque,  Mojave  and  other 
important  points  in  the  far  Southwest.  This  new  all-copper 
line  will  enable  the  company  to  handle  its  increasing  busi- 
ness with  its  accustomed  promptness,  and  to  improve  its  ser- 
vice to  San  Francisco  and  Pacific  coast  points.  Direct  com- 
munication between  New  York  and  the  Pacific  coast  is  ac- 
complished by  means  of  continuous  copper  wires  from  Chi- 
cago to  San  Francisco  to  connect  with  those  already  in 
operation  by  the  Postal  between  Chicago  and  New  York. 
The  route  taken  by  this  new  system  was  carefully  chosen 
with  respect  to  climatic  conditions,  and  it  is  believed  noth- 
ing short  of  an  unprecedented  storm  can  interrupt  these  wires 
for  any  length  of  time.  All  natural  storm  centers  have  been 
carefully  avoided,  and  covered  wires  are  used  on  that  portion 
of  the  route  passing  through  the  lowlands  ol  California  where 
.fogs  and  rain  would  be  likely  to  cause  trouble. 

Referring  to  Sir  John  Pender's  public  statement  that  the 
Atlantic  cables  do  not  earn  adequate  returns,  and  that  this 
ought  to  be  a  warning  to  governments  in  the  case  of  the 
Pacific  cable,  the  iMoiitreai  Gazette  says  that  those  who 
know  the  facts  are  in  no  way  surprised  that  some  of  the 
Atlantic  companies  do  not  pay  good  dividends  considering 
the  extent  to  which  their  stock  is  watered.  Sir  John  will 
not  be  able  to  get  the  Commercial-Cable  company's  state- 
ment that  Atlantic  cables  are  not  a  profitable  investment, 
as  this  company  has  kept  out  of  the  ring  with  which  he  is 
associated.  Sir  John  characterizes  the  Pacific  cable  as  a 
foolish  project,  but  he  has  of  late  repeatedly  evinced  great 
anxiety  in  carrying  it  out.  The  warning  which  he  gives 
may,  however,  have  its  use  in  a  way  he  does  not  intend  in 
determining  the  governments  to  take  such  steps  as  will 
render  it  impossible  for  the  Pacific  cable  to  get  into  the 
category  of  water-logged  companies,  like  so  many  other 
companies  with  which  Sir  John  is  farhiliar. 


MISCELLANEOUS. 


The  employment  uf  electric  power,  with  an  overhead 
trolley  system,  on  the  Miami  and  Erie  canal,  in  Ohio,  is 
rumored. 

It  is  understood  that  the  annual  report  of  State  Engineer 
Adams,  of  New  York,  will  contain  a  recommendation  that 
electric  power  be  used  as  a  method  of  propulsion  for  canal 
boats  on  state  canals.  It  is  reported  that  further  tests  will 
be  made  with  electric  boats  on  the  Erie  canal,  between  Buf- 
falo and  Tonawanda,  next  spring. 

The  report  of  the  Railroad  and  Warehouse  Commission  of 
Illinois,  for  the  year  ended  June  30,   1S94,  will^show  a  large 


increase  in  the  railroad  passenger  business.  This  is  due 
chiefly  to  the  fact  that  the  Chicago  elevated  railroad  compa- 
nies are  now  required  to  make  reports  as  railroads.  The 
Lake  Street  Elevated  reports  for  the  four  months  from 
March  ist  to  June  30th  the  total  number  of  passengers 
carried,  3,494^951:  persons  injured,  3;  and  the  revenue, 
■$i74i733-  The  Alley  "I/'  reports  for  the  year  the  total 
number  of  passengers  carried  to  be  25,122,087;  persons 
killed,  5;  persons  injured,  6;  total  revenue,  $1,256,104. 

C.  A.  Bodwell,  superintendent  of  the  Mousam  River 
railroad,  has  purchased  the  land  on  both  sides  of  the  Old 
Falls  in  the  Mousam  River,  Maine.  It  is  estimated  that 
the  available  horse  power  is  Soo.  Mr.  Bodwell's  object 
in  purchasing  the  property,  is  to  develop  and  utilize  the 
power  there.  As  soon  as  practicable,  Mr.  Bodwell  will  take 
measures  to  form  a  stock  company.  Early  in  the  spring  it 
is  proposed  to  erect  a  plant  for  the  purpose  of  generating 
electricity,  the  power  to  be  transmitted  to  Sanford,  Me., 
and  used  for  manufacturing  purposes.  The  company  will 
also  supply  light  and  heat.  It  is  believed  that  the  power 
from  this  source  can  be  supplied  so  cheaply  that  electric 
motors  will  supplant  every  steam  engine  in  the  vicinity.  It 
is  already  understood  that  the  Sanford  Mills  will  adopt  this 
power  in  place  of  steam. 

According  to  the  Glasgow  newspapers  two  young  Scottish 
workmen,  sons  of  a  mechanic  employed  in  the  Singer  sew- 
ing machine  works  on  the  Clyde,  have  invented  a  battery 
which,  it  is  asserted,  will  revolutionize  electrical  work,  and 
Lord  Kelvin  is  reported  to  think  so  highly  of  it  that  he 
offered  to  buy  the  patent  rights  for  $50,000.  The  inventors, 
aged  21  and  iS  years,  have,  it  is  said,  made  a  primary  battery 
"in  which,  while  the  decomposition  of  the  zinc  plates  is 
rendered  enormously  slower,  and  the  chemicals  used  are  of 
trivial  value,  the  strength  of  the  battery  thus  formed  is  very 
greatly  increased."  The  battery  has  been  put  to  some 
severe  tests,  and  is  said  to  have  stood  them  triumphantly. 
It  is  thought  that  these  lads  have  made  some  sort  of  a  dis- 
covery which  may  possibly  bring  them  fortune,  but  general 
expert  opinion  discredits  the  idea  of  anything  approaching 
an  electrial  revolution. 

Secretary  Herbert  of  the  Navy  decided  on  December  22d 
to  enter  into  a  contract  for  the  construction  of  a  submarine 
torpedo  boat  of  the  Holland  type.  The  question  of  building 
such  a  vessel  was  referred  some  time  ago  to  the  Board  of 
Construction,  which  reported  in  favor  of  the  proposition. 
In  view  of  experiments  concerning  the  effect  of  ex- 
plosives imder  water,  the  secretary  decided  to  look  into 
the  matter  more  carefully,  and  referred  it  to  the  Bureaus  of 
Steam  Engineering  and  Construction  and  Repair,  requesting 
them  to  decide  if  it  were  not  advisable,  in  view  of  the  ex- 
periments, to  increase  the  thickness  of  the  plating  on  the 
vessel,  and  if  $150,000  was  a  reasonable  price  for  such  a 
vessel.  The  bureaus,  after  a  careful  consideration,  reported 
in  favor  of  increasing  the  thickness  of  the  plating  from  three- 
eighths  of  an  inch  to  half  an  inch  at  the  belt,  tapering  to 
three-eighths  of  an  inch  at  the  ends.  The  boat  will  be  con- 
tracted for  with  these  modifications,  the  price  being  satis- 
factory. 

On  the  Mont  Saleve  rack  railway,  in  Savoy,  which  is 
worked  by  electricity  generated  by  water  power,  electric 
heating  has  been  introduced  into  the  cars.  The  heating 
apparatus  consists  of  two  resistance  boxes,  33  inches  wide  by 
12  inches  high  and  7j4  inches  broad,  eachcontaining42  coils 
of  galvanized  iron  wire  \}4  millimeters  thick.  These  coils 
are  i  inch  in  diameter,  and  contain  about  20  feet,  or  between 
500  and  600  yards  in  each  carriage.  The  current  is  taken 
directly  from  the  rail  conductor  and  passes  through  the  coils, 
which  are  coupled  in  series.  The  quantity  absorbed  is  15 
amperes,  which  at  500  volts  represents  about  10  horse  power. 
The  temperature  of  the  wire  is  raised  to  the  boiling  point  of 
water,  and  that  of  the  carriage  is  easily  maintained  at  60  to 
70°  Fahrenheit  even  in  the  coldest  weather.  In  spite  of  the 
large  amount  of  power  required,  this  system  of  heating  is 
possible  on  account  of  the  traffic  being  small  in  cold  weather, 
only  four  carriages  being  usually  required,  so  that  30  or  40 
horse  power  can  be  spared  from  the  driving  current  for  con- 
version into  heat.  The  cost  of  the  apparatus  is  $11.62  per 
carriage. 


TRADE  NEWS. 


The  Washington  Electric  company,  Chicago,  is  still  be- 
hind in  its  orders  for  annunciators,  rheostats  and  stage  dim- 
mers. This  sjDeaks  volumes  for  the  popularity  of  these 
specialties. 

Green's  economizer  for  utilizing  the  waste  heat  from 
steam  boilers  is  very  handsomely  illustrated  and  fully  de- 
scribed in  a  pamphlet  recently  issued  by  the  Fuel  Econo- 
mizer company  of  Matteawan,  N.  Y.,  and  which  will  be 
sent  upon  application.  These  well-known  economizers  are 
said  to  be  applied  to  150,000  boilers.  They  can  be  at- 
tached to  any  type  of  boiler,  and  without  stoppage  of  the 
works. 

The  Triumph  Electric  company  of  Cincinnati  announces 

to  its  friends  and  patrons  that  it  has  opened  a  New  York 
office  at  No.  203  Broadway,  with  J.  A.  Machado  as  mana- 
ger. Mr.  Machado  is  well  known  in  electrical  circles  and 
any  business  intrusted  to  him  will  receive  prompt  and  care- 
ful attention.  It  is  believed  that  this  move  will  bring  the 
company  into  closer  and  more  cordial  relation  with  the  east- 
ern trade. 

,  S.F.  B.  Morse  &  Co.,  225  Dearborn  street,  Chicago, 
general  western  agents  for  Kerite,  are  out  again  with  a  high- 
ly delectablesouvenir  in  celebration  of  the  New  Year,  which 
they  are  distributing  among  their  friends.  It  is  similar  to 
the  onepresented  a  year  ago  by  their  predecessors,  Gushing  & 
Morse,  which  attracted  such  universal  attention  on  account 
of  its  novelty;  but  the  little  box  containing  two  of  the  good 
things  of  life  this  time  bears  the  legend,  "Happy  New  Year 
and  Kerite  Wire — S.  F.  B.  JMorse  &  Company."  The  other 
"good  thing,"  which  it  is  said  is  synonymous  with  happiness 
during  the  coming  year,  is  to  be  found  in  almost  unlimited 
quantities  at  the  well-stocked  warerooms  of  the  firm  in  wire, 
solid,  stranded,  plain  or  braided,  or  in  cable,  aerial,  leaden- 
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cased,  underground  or   armored  submarine — labeled  in  all 
cases  Kerite. 

James  W.  Godfrey,  one  of  the  best  known  men  in  the 
electrical  fraternity  and  for  many  years  general  manager  of 
the  New  York  Insulated  Wire  company,  has  associated 
himself  with  the  India  Rubber  &  Gutta-percha  Insulating 
company  of  New  York  as  manager  of  the  sales  department, 
and  connected  with  him  are  Frank  Harrington,  formerly 
with  the  Western  Electric  company  and  later  with  the 
Tropical  American  Telephone  company  and  the  New  York 
Insulated  Wire  company,  and  James  B.  Olsen,  who  was  for 
some  time  Chicago  representative  of  theNewVorklnsulated 
Wire  company.  The  combination  is  a  strong  one,  the 
gentlemen  composing  it  having  a  wide  acquaintance  in  the 
trade  and  being  thoroughly  alive  to  the  requirements  of 
the  business,  ana  their  energetic  management  should 
make  Habirshaw  wires  and  cables  even  better  known  and 
more  largely  used  than  they  are  to-day. 


BUSINESS. 

The    American   Electrical  Works  of  Providence,  R.  I., 
are   sending  out  a  New  Years  greeting   in   the   shape   of  a 


very  life-like  portrait  (in  colors)  of  their  favorite  customer. 
It  is  a-  piece  of  rank  favoritism,  but  one  which  has  excited 
much  curiosity  in  the  trade. 

The  R.  D.  Nuttall  company  of  Allegheny,.  Pa.,  has  re- 
ceived information  from  one  of  its  customers  that  a  number 
of  the  Nuttall  trolley  wheels  have  run  22,000  miles  and  are 
still  in  first-class  running  order.  This  is  said  to  be  the 
best  record  that  has  ever  been  made  by  any  trolley  wheel  in 
the  market. 

O.  W.  Russell,  advertising  manager  of  the  Link  Belt 
Machinery  company,  Chicago,  is  favoring  the  trade  with  a 
tasteful  New  Year's  greeting  in  the  shap3  of  a  quotation 
calendar.  Mr.  Russell  never  lets  the  grass  grow  under  his 
feet,  so  to  speak,  and  his  original  "ads''  for  the  Link  Belt 
company  keep  it  constantly  before  the  buying  public. 

The  Electric  Appliance  company  is  offering  something 
new  in  the  line  of  an  alternating  current  switchboard  instru- 
ment made  by  the  Whitney  company.  The  instrument  is 
of  a  special  form,  with  a  large  scale  particularly  adapted  for 
switchboard  work.  The  frame  and  case  are  entirely  of 
metal,  and  all  connections  are  made  at  the  back  of  the 
board.     The  instrument  does  not   require  recalibration  and 


is  not  aitected  by  external  magnetism,  and  promises  to  be  a 
winner. 

C.-  E.  Sargent  of  Chicago,  long  identified  with  engine 
interests  and  well  known  in  the  West,  became  the  represen- 
tative in  Chicago  of  the  Ball  &  Wood  company  on  January 
ist.  Mr.  Sargent's  headquarters,  for  the  i^resent  at  least, 
will  be  in  the  Home  Insurance  building,  and  he  will  doubt- 
less make  for  the  Ball  &  Wood  engine  in  the  West  the  same 
reputation  and  popularity  it  enjoys  in  the  East.  Mr.  Sargent 
will  be  glad  to  welcome  his  friends,  old  and  new,  in  his  new 
headquarters. 

The  Wallace  Electric  company,  307  Dearborn  street, 
Chicago,  has  recently  mstalled  in  its  office  two  of  the  orna- 
mental lamps  manufactured  by  the  Electric  Construction 
&  Supply  company,  which  it  represents  in  the  western 
territory.  The  arc  lamps  are  of  the  latest  design,  and  their 
operation  is  noiseless.  The  design  is  very  ornamental,  and 
an  opal  globe  of  the  latest  pattern  is  included.  The  entire 
line  of  arc  lamps  manufactured  by  the  Electric  Construc- 
tion &  Supply  company  is  of  one  general  design,  and  the 
street  railway  lamp  handled  by  this  company  has,  after  care- 
ful tests,  proved  that  it  will  barn  satisfactorily  on  a  street 
railway  circuit,  where  the  fluctuations  in  voltage  are  great. 


ILLaSTRATED    ELEGTRIGAL    PATENT    REGBRD. 


531,310.  Electric  Cut.  out.  Harry  Hansen,  Everett,  Mass. 
Application  filed  January  23,  1894. 

*  n  electric  cut-out  and  box  combined,  consisting  of  a  sunken 
box  of  insuSatini  material  having  face  plate  and  detachable 
cover,  said  box  having  longitudinal  and  lateral  insulated  ribs, 
and  conductors  connected  by  fuses  to  the  line  wires  and  lamp 
wires  fonnected  to  said  conductors  by  means  of  binder  posts 
and  fuses. 

531,331.  Trolley.  Chailes  E.  Powell,  Philadelphia,  Pa. 
Application  filed  October  31,  1894. 

A  trolley  rod  for  use  on  overhead  electric  railway  systems, 
having  a  bracket  at  its  upper  ends,  in  which  is  mounted  a 
roller,  the  bracket  being  provided  with  a  fender,  consisting  of 
two  integrally  formed  outwardly  projecting  arms,  one  on  each 
side  of  the  roller,  said  arms  having  inclined  upper  faces,  and 
pins  projecting  from  their  outer  ends. 

531,35-1.  Flexible  Gear  for  Electric  Car  Trucks.  Ferdi- 
nand A.  Wessel  and  Ernst  Egger,  New  York,  N.  V. 
Application  filed  September  22,  1S93. 

The  invention  provides  in  an  electric  car,  the  combination 
with  the  truck  and  car  axles  of  a  motor  having  a  shaft,  a  pair 
of  levers  rotary  around  both  the  shaft  and  the  axles,  gear  wheels 
upon  each  end  of  the  shaft,  a  gear  wheel  upon  one  end  of  each 
axle,  but  upon  opposite  sides  of  the  car,  and  intermediate  gear 
ing  between  the  gear  wheels  on  the  shaft  and  axles,  and  said 
intermediate  gearin  s  supported  on  said  levers  and  springs 
between  said  car  and  said   levers. 

531.354.  Electric  Conductor  Support.  Johan  M.  Ander- 
sen, Boston,  Mass.     Application  filed  July  9,  1894. 

Consists  in  the  combination  with  a  support  for  electric  con- 
ductors, comprising  grooved  end  portions,  and  an  intermediate 
portion  weaker  than  the  said  end  portions,  of  a  bridge  or  anti- 
buckling  device  intermediate  of  the  said  end  portions  and  re- 
inforcing the  weaker  intermediate  portion  of  the  support. 

531,365.     Controlling  Electro-magnetic  Machines.   William 

I.    Donshea,    New    York,    N.    Y.     Application     filed 
January  29,  1894. 


NO.    531,421. 

This  invention  comprises  the  method  of  controlling  electro- 
magnetic machines,  which  consists  in  exciting  the  field  coil  of 
such  machine  by  connecting  it  to  a  source,  of  current  exterior  to 
the  machine  itself  when  throwing  the  machine  into  use,  and  be- 
fore closing  the  armature  circuit  and  converting  it  into  a  self- 
exciting  machine  before  or  while  throwing  it  out  of  use,  whereby 
field  discharge  is  accomplished  gradually. 

531,366.  Means  for  -Controlling  Electric  Locomotives. 
Ernst  Egger  and  Ferdinand  A,  Wessel,  New  York, 
N.  Y.     Application  filed  May  17,  1893. 

The  object  of  the  invention  is  the  combination  with  a  con- 
stant speed  electric  motor  and  with  the  wheels  of  an  electric 
car  of  conical  pulleys  respectively  therefor  connected  by  a 
driving  belt,  a  belt  shifter  for  tightening  and  shifting  th  e  belt 
along  the  lengths  of  said  pulleys,  a  circuitcontrpller,  and  means 
for  operating  simultaneously  the  said  belt  shifter  and  the  said 
circuit  controller,  said  means  consisting  of  a  handle  on  the  plat- 
form of  the  car,  a  shaft  extending  under  the  car  having  cranks, 
and  geared  to  said  handle,  pivoted  rods  connecting  said  cranks 
to  said  belt  shifter,  and  gearing  connecting  said  shaft  to  said 
circuit  controller,  said  circuit  controller  consisting  of  means  for 
including  more  and  more  resistance  in  circuit  with  the  field 
magnet  of  the  motor  when  said  handle  is  turned  farther  and 
farther  in  either  direction,  and  for  reversing  the  motor  when 
said  handle  is  turned  in  opposite  directions,  a  brake  magnet  in 
circuit  with  said  circuit  controller  and  with  the  field  magnet  of 
said  motor,  and  a  loose  pulley  at  the  end  of  one  of  said  conical 
pulleys. 

531,383.  Trolley.  George  A.  Newhouse,  New  Albany, 
Ind.     Application  filed  July  28,  1894. 

A  trolley,  comprising  a  pole,  a  fork,  and  conne.-tions  between 
the  fork  and  pole  included  within  the  limits  thereof,  and  tend- 
ing to  maintain  the  fork  and  pole  in  their  normal  relations  wh'le 
permitting  an  oscillating  movement  of  the  fork, 

531,406.  Commutator.  Henry  L.  Bridgman,  Blue  Island, 
111.     Application  filed  July  3,  1S94. 

A.  commutator  comprising  the  insulating  frame,  having  the 
flanges  affording  pockets  and  an  electro-deposited  filling  ol 
metal  in  said  pockets,  affording  the  conducting  portion  of  the 
commutator. 
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531,421.  Electric  Lighting  System  for  Railway  Cars. 
Morris  Moskovviiz,  Newark,  N.  J.  Application  filed 
August  10,  1894. 

The  invention  consists  in  a  system  for  electrically  lighting 
railway  cars  in  combination  with  the  car  axle  frame  sections, 
and  having  bearing  portions  and  bolts  for  securing  said  sections 
to  the  car  wheel  axle,  field  magnets  on  the  outside  of  said 
frame  sections,  springs  as  connecting  said  frame  sections  with 
the  truck  frame,  and  two  or  more  armatures  arranged  and 
wound  on  said  axle  and  connected  in  series  or  tension. 


NO.    531,450- 

531,422.  Electric  Arc  Lamp.  Edwin  J.  Murphy,  New 
York,  N.  Y.     Application  filed  February  16,  1S94. 

The  invention  comprises  in  an  electric  arc  lamp,  the  combina- 
tion with  a  vertically  movable  upper  carbon  carrying  rod.  and 
a  shall  for  moving  said  rod,  <of  a  brake  wheel  connected  with 
said  shaft,  a  brake  strap  applied  to  said  wheel,  two  levers  con- 
ne  ted  to  opposite  ends  of  the  strap,  and  a  magnet  for  operating 
one  of  said  levers. 

53 1 1423.  Insulator.  Louis  McCarthy,  Boston,  Mass. 
Application  filled  November  19,  1S94. 

An  insulator  comprising  a  case  having  holes  or  perforations 
therethrough,  one  or  more  connections  within  said  case,  insulat- 
ing material  adjacent  said  connection  or  connections  and  a 
mass  of  insulating  composition  applied  exteriorly  to  the  said 
cas',  interiorly  thereof  around  the  said  connection  or  connec- 
tions and  extending  through  the  said  holes  or  perforations 
aforesaid. 

531,424.  Electric  Plug  Switch.  Augustus  H.  Palmer, 
Utica,  N.  Y.     Application  filed  October  17,  1S94. 

A  plug  switch  or  "jack"  having  the  face  plate  or  body  with  a 
plug  opening,  a  spring  having  a  shoulder  closing  the  opening 
against  the  plug,  and  a  projection  through  the  lace  of  the  body 
by  means  of  which  the  spring  can  be  operated,  and  a  conductor 
with  which  the  spring  is  adapted  to  engage  when  the  plug  is  re- 
moved combined. 

531,432.  Starting  Alternating  Current  Motors.  Louis 
Bell,  Boston,  Mass.  Original  application  filed  July  3, 
1S93.  Divided  and  this  application  filed  March  12, 
1S94. 


This  invention  comprises  the  method  of  operating  an  alter- 
nating current  motor  supplied  from  a  transformer,  having  a 
divided  secondary  coil  which  consists  in  arranging  the  divided 
secondary  coils  in  series  to  start  the  motor,  and  changing  the 
relation  to  multiple  when  the  motor  attains  spetd. 

531,437.  Trolley-wire  Bracket.  Winfield  S.  Kline,  Boli- 
var, and  John  B.  Westhafer,  New  Philadelphia,  O. 
Application  filed  October  17,  1894. 

The  device  comprises  an  arm  having  adjustably  attached 
thereto  clips  and  a  spring  and  hinged  arm 


531,441.  Electric  Railway.  Charles  H.  Macloskie, 
Schenectady,  and  Henry  M.  Brinckerhofi",  Matteawan, 
N.  Y.     Application  filed   May  17,  1894. 

An  electric  railway  combining  with  a  main  track  a  main  con- 
ducting rail  outside  of  the  track,  a  branch  track  and  a  branch 
conductor  outside  of  the  branch  track,  the  main  and  branch  con- 
ductors being  separated  by  a  mechanical  break,  and  a  supple- 
mentary sectional  conductor  located  near  the  switch  on  the  side 
of  the  track  opposite  to  thai,  upon  which  the  main  conductor  is 
located,  the  arrangement  and  location  of  the  parts  being  such 
that  a  contact  device  makes  contact  with  the  conductors  to  pre- 
serve the  continuity  of  the  circuit. 

531,445.  Electrical  Connection  for  Railway  Rails. 
Arthur  J.  Moxham,  Johnstown,  Pa.  Application  filed 
June  2,  1S94. 

A  cross  electric  connection  for  railway  rails,  said  connections 
consisting  of  a  metal  bar  having  flexible  portion  or  portions,  and 
having  integrally  secured  to  its  ends  portions  of  metal  adapted 
to  be  welded  to  the  track  rails. 

531.450-  Conduit  Electric  Railway.  William  H.  Swift, 
Boston,  Mass.     Application  filed  April  27,  1894. 

An  underground  electric  railwaj'  comprising  sub-masonry  in 
closing  a  conduit,  beams  e.\tending  across  said  conduit  and 
supported  on  the  sub-masonry,  and  having  bifurcated  ends 
projecting  beyond  the  same,  castings  forming  the  entrance  slot 
for  the  trolley  and  supported  on  the  sub-masonry  and  iross- 
beams,  said  castings  being  in  sections  fitted  together  end  to  end 
and  having  ears  extending  over  the  bifur.ated  ends  of  the 
beams  and  notched  to  iheir  confronting  edges,  and  bults  en- 
gaging said  bifurcated  beam  ends  and  the  casting  ears. 

531,486.  Dredging  Machine  and  Eleclrlcally  Actuated 
Bucket  I'herefor,  Colcord  Upton,  Salem,  Mass. 
Application  filed  October  15,  1894. 

A  bucket  having  two  movab'e  jaws,  a  frame  to  which  said 
jaws  are  connected,  an  electric  motor  mounted  on  said  frame, 
and  means  actuated  thereby  to  close  Snid  jaws. 

53''499-  Electric  Locomotive  for  Elevated  Railways. 
Frilz  B.  Behr,  London,  England.  Application  filed 
February  27,  1S94. 


NO.  531,614. 
An  electric  locomotive  for  a  single  rail  elevated  railwaj',  hav- 
ing a  pair  of  bogies,  each  consisting  of  a  bogie  frame  carrying  a 
pair  of  vertical  running  wheels  and  a  pair  of  horizontal  guide 
wheels,  and  passenger  compartments  supported  on  said  frame, 
each  of  said  vertical  wheels  being  .mounted  between  a  pair  of 
ete  tro-magnets  and  provided  with  coils,  and  a  commutator  on 
each  of  its  faces  to  operate  as  an  electric  motor. 

53t)5i5-     Hinge  for  Electric  Apparatus.     Arthur  B.  Davis, 
Elkridge,  Md.     Application  filed  May  12,  1S94. 

An  electrical  conductor  combining  the  leaves  of  the  hinge,  a 
pintle  of  non  oxidizable  material  connecting  the  two  leaves'of 
said  hinge,  and  two  circuit  wires  attached  to  the  leaves  and  in 
electrical  connection  with  said  pintle. 

531,556.     Telephone  Index.     Charles   A.    Orth,    Trenton, 
N.  J.     Application  filed  September  iS,  1S94. 

In  a  telephone  index  leaves  hinged  and  having  vertical  play 
upon  their  axis  in  combination  with  diagonal  series  of  grooves 
adapted  to  lock  said  leaves  by  means  of  their  own  gravity.  ' 

S3i'575-.  Truck   for   Electric   Cars.     William  Sutton,  St. 
Louis,  Mo.     Application  filed  February  19,  1S94. 

A  truck  for  electric  cars,  combining  traction  driving  wheels, 
pony  trailing  whee  s,  dual  supporting  springs,  spring  housing 
caps,  upholder  pedestals  having  holder  lugs,  an  intervening 
integral  supporting  frame  having  integral  horizontal  projecting 
flanges,  and  a  car  or  carriage  supported  by  said  elements. 

531,614.     Electric  Cable.     Theodore  Guilleaume,  Cologne, 
Germany.     Application  filed  April  26,  1892. 

The  invention  consists  of  an  electric  cable  having  a  strand  or 
bundle  consisting  of  one  or  more  pairs  of  fiat  wires  or  ribbons, 
each  insulated  from  the  other  or  others,  and  each  pair  serving 
to  convey  flow  and  return  currents  in  a  closed  circuit  the 
several  wires  or  ribbons  being  laid  flatwise  against  one  another 
and  the  whole  group  being  then  twisted  together. 

531,617.     Automatic    Rheostat.      Rodolphus    W.     HoUis, 
Atlanta,  Ga.     Application  filed  April  30,  1894. 

A  rheostu  consisting  of  segments,  a  shaft  mounted  centrally 
thereof,  a  brush  carried  on  said  shaft,  and  adapted  to  traverse 
said  segments,  a  ratchet  wheel  mounted  on  said  shaft,  a  lever 
a  pawl  thereon  adapted  to  engage  said  ratchet  wheel,  an 
electro-magnet  adapted  to  actuate  said  lever,  and  means  for 
short-circuiting  said  magnet  on  the  depression  of  the  lever,  con- 
sisting of  a  shunt  circuit,  including  vertically  movable  separated 
terminals,  and  a  pm  carried  on  the  lever  adapted  to  engage  said 
terminals  on  the  depression  of  the  lever. 
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A  Clever  Illusion. 

Few  people  realize  the  extent  to  which  electricity  is  being 
employed  in  the  arts  nowadays.  There  was  a  lime  when 
the  daily  papers  chronicled  wnth  startling  headlines  the  ap- 
pearance of  every  little  electrical  novelty  or  odd  adaptation 
of  the  current  as  an  aid  in  its  application  to  secure  light, 
heat  or  power.  It  is  now  left  more  largely  to  the  technical 
paper  to  unearth  curious  things  electrical.  The  adaptabil- 
ity of  the  electric  light  has  made  it  "king"  as  compared  with 
gas  for  theatrical  work,  and  in  this  application  of  electricity, 
as  well  as  in  its  use  for  advertising,  lighting  of  store  fronts, 
etc.,  many  really  remarkable  effects  are  being  brought  out. 
The  general  public  quickly  appreciates  the  effect,  the  modus 
(j/<fr(2«(// being  left  for  the  enjo)Tnent  of  the  technical  man. 
On  this  account  the  Western  Electrician  reader  fond 
of  the  curious  will  be  interested  in  the  accompanying  pic- 
tures and  description  of  an  advertising  novelty  doing  daily 
service  at  the  Chicago  department  store  known  as  the  Fair. 

As  the  daily  papers  had  it,  electricity  is  being  used  at  the 
Fair  "for  illusion  purposes."  How  electricity  plays  its 
part,  even  after  one  has  seen  the  illusion,  it  is  safe  to  say, 
very  few  of  the  hundreds  of  spectators  who  have  seen  the 
exhibition  would  venture  to  explain.     But  for  one  versed  in 


is  combined  with  the  now  thoroughly  natural  colors  of  the 
face  and  dress— the  latter  a  delicate  green — serve  to  make 
the  transformation  complete. 

A  comparison  of  Figs,  i  and  3  will  give  a  fair  idea  of 
the  extent  of  the  change  that  takes  place,  but  to  appre- 
ciate fully  the  very  clever  transformation  one  must  witness 
it  and  for  himself  see  little  marble  Moses  in  his  cradle  of 
stone  change  slowly  into  a  basket  of  flowers.  Fig.  2  shows 
the  statue  in  a  half-changed  condition. 

Without  going  into  details  as  to  the  manner  in  which  Mr. 
Carrington,  the  designer  of  this  illusion,  produces  these 
clever  effects,  it  may  be  said  generally  that  such  an  illusion 
might  be  brought  about  by  the  use  of  a  plate  of  clear  glass 
placed  in  front  of  the  stage  and  at  an  angle  of  45  degrees  to 
the  plane  of  the  stage,  in  such  a  position  that  a  marble 
statue  placed  horizontally  in  a  sort  of  pit  or  opening  in 
front  of  the  stage  proper,  and  under  the  glass,  would  be 
reflected,  and  appear  to  the  eye  of  the  spectators  to  be 
standing  on  the  stage.  The  stage  floor  being  at  about  the 
level  of  the  eye,  the  opening  in  front  of  the  glass  plate 
could  only  be  observed  by  standing,  say,  on  tip-toe.  With 
sets  of  electric  lights  properly  grouped  and  located,  one  set, 
say,  on  each  side  of  the  glass,  with  the  incandescent  lamps 
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Fig.  I. 

physics  and  with  a  knowledge  of  the  nice  gradations  in 
lighting  effects  obtainable  through  the  use  of  groups  of 
ordinary  incandescent  lamps,  with  plain  or  colored  globes, 
it  may  not,  perhaps,  be  a  very  difficult  matter  to  gain  an 
inkling  of  the  secret. 

On  the  second  floor  of  the  Fair  is  a  little  theater  built  as 
an  exhibition  place  for  the  illusion.  Every  ten  minutes  the 
crowd  gathers  before  the  little  stage,  a  large  music  box  is 
started,  Illusionist  A.  B.  Carrington  commences  his  speech 
of  explanation,  the  red  curtain  parts,  is  drawn  aside,  and 
the  chief  and  only  actress  in  the  illusion  of  "  Pharaoh's 
Daughter"  stands  revealed  to  public  gaze. 

What  appears  to  be  a  white  marble  statue  stands  on  the 
center  of  the  stage,  which  is  about  five  feet  wide,  the  statue 
holding  in  its  hands  a  basket  containing  the  infant  Moses. 
The  statue  proper,  the  infant  and  basket  are  all  apparently 
of  pure  white  marble,  and  the  figure  stands  alone  on  the  lit- 
tle stage  against  a  background,  of  which  the  predominating 
color  is  green  mixed  with  a  little  gray.  Fig.  i  is  a  reproduc- 
tion of  a  photograph  of  this  marble  statue. 

Gradually  and  as  if  in  obedience  to  the  words  of  the 
illusionist  a  change  appears  to  take  place  in  the  statue. 
Without  a  motion,  and  under  the  very  eyes  of  the  spectators, 
the  cold  white  marble  begins  to  change.  The  dead  white 
begins  to  disappear,  and  flesh  tints  come  to  take  its  place, 
the  marble  hair  begins  to  darken,  the  robe  to  tint,  and  in  a 
word  the  thing  of  stone  seems  gradually  to  become  imbued 
with  life.  Life  blood  appears  to  steal  through  the  figure. 
With  the  gradually  increasing  life-like  change  come  move- 
ments of  chest,  lips  and  eyes  which  at  last,  when  their  effect 
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A   CLEVER   ILLUSION. 

so  placed  that  they  illuminated  the  figures  (a  living  woman 
on  the  stage  behind  the  glass  and  a  statue  horizontally  placed 
in  the  opening  in  front  of  the  stage  under  the  glass),  without 
the  source  of  light  being  seen,  it  would  seem  possible  to  so 
darken  the  stage  proper  that  the  living  figure  would  disap- 
pear and  the  reflected  image  of  the  statue  on  the  glass  only 
be  seen.  Then,  again,  it  would  seem  easy  so  to  lower  the 
lights  in  front  and  raise  those  behind,  thus  illuminating  the 
stage  proper  and  the  living  figure,  so  that  the  image  would 
disappear. 

Fig.  4  shows  the  automatic  controller  by  which  the  lights 
are  raised  and  lowered.  The  white  cylinder  carries  the  wire 
resistance.  A  motor  pulls  two  contacts  slowly  along  the 
cyclinder. 

C.  E.  Doty  and  G.  W.  Stephenson  of  Chicago  were  the 
electrical  contractors  who  worked  out  Mr.  Carrington's 
ideas. 


Northwestern  Electricial  Association. 

The  third  annual  meeting  of  the  Northwestern  Electrical 
association  will  be  held  at  the  Hotel  Pfister  in  Milwaukee 
on  January  i6th  and  17th.  This  young  organization  has 
had  a  phenomenal  growth  since  its  inception,  and  is  contin- 
ually increasing  in  strength.  At  the  meeting  in  St.  Paul 
last  year  there  were  over  100  members  present,  and  the 
promise  is  for  a  large  gathering  next  week.  An  interesting 
and  profitable  programme  has  been  prepared,  and  practical 
subjects  will  be  discussed  by  thorough-going  men.  Space 
will  be  reserved  for  the  display  of  electrical  goods  if  appli- 
cation is  made  for  the  same  in  season, 


High  Pressure  Wires  in  Concord,  N.  H. 

Wire  Inspector  C.  F.  West  of  Concord,  N.  H.,  recently 
reported  to  the  city  government  that  in  his  opinion  the  Con- 
cord Land  &;  Water  Power  company,  whose  three-phase 
plant  has  been  heretofore  described  in  this  journal,  was 
transmitting  current  through  the  city  at  a  voltage  so  high  as 
to  be  dangerous  to  life  and  property.  The  matter  was 
referred  to  A.  E.  Kennelly,  Louis  Bell  and  F.  E.  Cabot,  as 
electrical  experts,  and  these  gentlemen  made  a  valuable 
report  which  contains  much  of  interest  to  the  electrical 
fraternity  at  large  and  is  here  reproduced  almost  entire: 

Tiie  system  consists  of  six  continuous-current  series,  arc 
lighting  circuits,  operated  at  present  at  pressures  of  from 
2,000  to  3,750  volts,  and  of  a  combined  incandescent  light- 
ing and  power  alternating  three-phase  circuit,  operated  at 
a  pressure  of  approximately  2,200  volts  between  the  primary 
wires.  The  alternating  pressure  is  reduced  in  the  buildings 
to  no  volts  by  transformers  situated  outside  the  buildings. 

The  following  is  a  partial  list  of  towns  and  cities,  in  the 
United  States  apd  abroad,  where  similar  or  greater  alternat- 
ing current  pressures  are  employed.  The  first  list  of  47 
cities  includes  those  employing  approximately  2,200  volts 
within  city  limits,  and  the  second  list  of  four  cities  includes 
those  employing  alternating  current  pressures  from  4,000  to 
10,000  volts  within  city  limits. 

The  list  of  cities  employing  within  city  limits  alternating 
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pressures  of  2,200  volts  is  as  follows:  American — Bangor, 
Me.,  Chicago,  111.,  Green  Bay,  Wis,,  Livermore,  Me., 
Toronto,  Ont.,  Phcenix,  Arizona,  Ridgewood,  N.  J.,  Peter- 
borough, N.  H.,  White  River  Junction,  Vt.,  Pocatello, 
Idaho,  North  Yakima,  Wash.,  St.  Paul,  Minn.,  Tampa,  Fla., 
Walla  Walla,  Wash.,  Seattle,  Wash.,  Haverhill,  Mass., 
Portland,  Ore.,  Jackson,  Mich.,  Ashland,  N.  C,  Rockland, 
Me.,  Hooksett,  N.  H.,  Ithaca,  N.  Y.,  Wellesley,  Mass., 
Winooski,  Vt.,  Port  Chester,  N.  Y.,  Easton,  Pa.,  River- 
point,  R.  L,  Laredo,  Tex  ,  Topeka,  Kas.,  Attleboro,  Mass., 
Memphis,  Tenn.,  Bellows  Falls,  Vt.,  Griffin,  Ga.,  Menom- 
inee, Mich.,  Ludington,  Mich.,  Antrim,  N.  H.,  Traverse 
City,  Mich.,  Oregon  City,  Ore.,  Redlands,  Cal.,  Taftville, 
Conn.,  Worcester,  Mass.  Foreign — Havre,  France; 
Santos,  Brazil;  Odessa,  Russia;  Osaka,  Japan;  Bordeaux, 
France;  Santo  Rosalia,  Mexico. 

The  list  of  cities  employing  within  cities  limits  alternating 
current  pressures  higher  than  2,500  volts:  Hartford,  Conn., 
4,000  volts;  Pomona,  Cal.,  10,000  volts;  San  Bernardino, 
Cal.,  10,000  volts;  Guadalajara,  Mex.,  5,000  volts. 

The  arc  light  circuits  in  the  city  of  Concord,  above  re- 
ferred to,  are  similar  in  regard  to  pressure  to  those  which 
are  universally  employed  throughout  the  country. 

We  therefore  do  not  find  that  the  pressures  employed  in 
the  city  limits  of  Concord  are  in  excess  of  those  used  in  gen- 
eral practice  elsewhere. 

In  our  opinion,  such  a  system,  installed,  operated  and 
maintained  in  accordance  with  the  requirements  of  good 
practice,  is  not  a  menace  to  the  lives  and  property  of  citizens. 

We  consider  all  pressures,  whether  continuous  or  alter- 
nating, in  excess  of  500  volts,  as  being  capable  of  producing 
danger  to  person  and  property,  unless  properly  installed, 
operated  and  maintained. 

We  do  not  consider  that  any  dangers  which  might 
threaten  persons  or  property  from  a  pressure  of  2,200  volts, 
such  as  exists  in  the  city  of  Concord  to-day,  would  be  mate- 
rially reduced  by  reducing  pressure  to  1,100  volts, *for  the 
reasons:     First — That  the  customarily  employed  insulation 
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of  wires  carrying  1,100  volts  will  adequately  protect  wires 
carrying  2,200  volts  pressure.  Second — That  under  condi- 
tions of  contact  which  imply  danger  to  person,  pressures  of 
1,100  volts  alternating  niay  be  fatal.  Third— That  in  cases 
which  imply  danger  from  fire,  pressures  of  1,100  volts  alter- 
nating are  capable  of  producing  and  maintaining  at  least 
equally  dangerous  conditions  as  pressures  of  2,200  volts 
alternating. 

We  have  investigated  the  injuries  reported  by  your  city 
inspector  of  wires,  and  such  other  cases  of  injury  as  have 
come  to  our  notice  in  this  city.  We  have  only  discovered 
two  cases  of  injury  to  person,  and  in  both  cases  to  linemen 
employed  in  their  regular  duties,  and  who  did  not  take  proper 
precautions  in  executing  the  same.  In  one  case  the  injury 
was  trivial,  and  the  man  descended  from  the  pole  without 
assistance;  in  the  second  case  the  man  was  rendered  uncon- 
scious for  some  minutes  and  received  medical  attendance. 
He  received  slight  burns  and  was  unable  to  resume  his  reg- 
ular work  for  about  six  days. 

We  have  investigated  the  damages  to  property  which 
have  come  to  our  notice,  and  find  that  these  occurred  on 
two  occasions,  on  the  24th  of  May  and  on  the  2d  of  June 
last,  respectively.  These  were  both  occasioned  by  acci- 
dental contacts  existing  between  primary  and  secondary 
overhead  wires.  The  accident  of  June  2d  was  precipi- 
tated by  a  lightning  flash,  and  both  occurred  during  wet 
weather.  The  danger  was  removed  by  removing  the  acci- 
dental contacts  referred  to.  There  is  no  reason  to  believe 
that  if  the  pressure  employed  within  the  city  limits  had  been 
1, 100  volts  instead  of  2,200,  these  accidents  would  not  have 
occinred. 

We  have  examined  the  line  construction  in  the  streets 
and  around  buildings  of  the  city,  and  find  it  to  be,  at  the 
present  time,  generally  in  accordance  with  good  modern 
practice.  We  find,  however,  that  the  Concord  Land  & 
Water  Power  company  is  at  present  remiss  in  the  follow- 
ing particulars: 

First — That  there  are  numerous  joints,  in  both  primary 
and  secondary  wires,  on  the  poles  which  are  not  adequately 
protected. 

Second— That  the  company  has,  in  certain  cases,  per- 
mitted temporary  construction  to  remain  uncompleted  for 
an  undue  length  of  time,  and  that  such  construction  is  at 
the  present  moment  in  an  unsatisfactory  condition. 

Third— That  in  some  instances  the  company  has  em- 
ployed on  its  overhead  arc  circuits  a  few  lengths  of  wire  of 
which  the  insulated  covering  is  useless  from  age. 

Fourth— That  some  dead  wires  of  the  company  yet  re- 
main on  the  poles  in  the  streets. 

Fifth — That  in  some  cases  the  company  does  not  appear 
to  have  followed  the  rules  of  the  Board  of  Fire  Under- 
writers of  New  Hampshire  in  entering  buildings. 

In  order,  therefore,  to  fully  bring  the  plant  up  to  the 
requirements  of  standard  practice,  we  recommend  the  follow- 
ing: 

First — The  removal  as  soon  as  possible  of  all  dead  w^ires. 

Second — The  systematic  taping  of  all  joints  in  both  pri- 
mary and  secondary  wires. 

Third — The  removal  of  all  danger  of  contact  between 
wires  and  trees  in  the  street. 

Fourth — The  soldering  of  all  secondary  joints. 

Fifth — The  proper  insulation  of  all  wires  where  entering 
buildings,  in  accordance  with  the  fire  underwriters'  rules. 

Sixth — All  arc  light  wiring  on  which  the  insulation  is 
defective  from  the  effects  of  weather  should  be  replaced  by 
properly  insulated  wires,  namely,  wires  of  insulation  equiv- 
alent to  that  employed  on  the  alternating  current  circuit. 

Seventh — That  in  these  and  all  other  respects  the  fire 
insurance  rules  be  complied  with.  ■>  diHi  fJHi|i;f-  (^^ 

We  further  recommend  that  the  city  instruct  its  inspector 


1  894  Electrically  Considered. 

From  Charles  G.  Armstrong's  review  of  the  electrical 
progress  of  1S94,  published  in  the  Chicago  Record,  the  fol- 
lowing paragraphs  are  taken: 

The  alternating  motor  has  made  numerous  advances  dur- 
ing the  last  year,  and  it  is  apparent  that  we  will  soon  have 
this  very-much-desired  motive  factor  in  such  a  state  of  per- 
fection that  it  can  be  used  with  the  same  confidence  that  we 
now  place  in  the  direct  current  motors.  For  various  scien- 
tific reasons  it  is  very  much  easier  to  generate,  transmit  or 
modify  the  alternating  current  than  the  direct  current,  and 
when  the  alternating  current  is  perfected  many  now  difficult 
engineering  problems  will  be  economically  solved. 

The  telephone  situation  has  changed  greatly,  as  predicted 


should  not  exceed  $So  a  year,  and  could  easily  be  $60,  and 
yet  leave  a  fair  profit  for  the  company.  The  magneto 
telephones,  upon  which  patents  have  expired,  can  be  pur- 
chased now  at  a  very  moderate  price  and  are  being  used 
very  extensively  in  place  of  speaking  tubes  connecting 
desks,  offices  and  different  parts  of  factories. 

The  storage  battery  question  has  been  so  complicated  with 
the  various  patents  and  long-drawn-out,  tedious  litigations 
that  people  have  approached  the  question  with  considerable 
hesitancy  from  the  commercial  standpoint,  and  the  easy  way 
with  which  the  batteries  destroy  themselves  and  their  great 
weight  have  been  a  drawback  from  a  scientific  standpoint, 
yet  the  storage  battery  has  a  very  useful  field  and  one  that 
cannot  be  occupied  by  anything  else.  During  the  last  year 
there  has  been  a  consolidation  of  nearly  if  not  all  of  the 
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a  year  ago.  The  two  main  Bell  patents  have  expired  and 
the  Berliner  patent  has  been  decided  by  the  United  States 
Circuit  Court  null  and  void;  further,  the  United  States  Su- 
preme Court  has  under  advisement  an  important  case  known 
as  the  Bate  refrigerator  patent,  which  is  an  insignificant  mat- 
ter in  itself,  but  on  that  decision  depends  the  life  of  several 
of  the  minor  details  of  the  telephone  patents.  The  lower 
courts  have  uniformly  decided  this  question  in  favor  of  the 
people,  and  no  one  who  has  studied  the  situation  can  believe 
for  a  moment  that  the  Supreme  Court  will  do  anything  but 
ratify  the  decision  of  the  lower  courts.  This,  together  with 
the  Berliner  decision,  will  throw  the  battery  transmitter 
open  to  the  public,  which  will  make  the  telephone  practically 
public  property.  As  to  the  other  minor  detail  patents  now 
owned  by  the  Bell  company,  substitutions  can  be  made.  This 


storage  battery  patents  in  one  trust  company,  and  we  be- 
lieve this  consolidation  will  be  a  good  thing  for  the  storage 
battery  business,  as  it  will  at  once  clear  up  any  and  all  un- 
certainties as  to  patents  and  perhaps  the  combined  good  qual- 
ities of  the  different  batteries  will  be  united,  and  the  result 
will  be  that  a  much  belter  battery  will  be  placed  on  the 
market.  This  consolidation  has  only  taken  place  within  the 
last  two  months  and  yet  a  marked  improvement  has  already 
appeared. 

Through  the  united  influence  of  the  higher  class  of  engi- 
neers and  a  better  mode  of  applying  insurance  rules,  the  class 
of  wiring  done  throughout  the  country  is  becoming  better 
and  better  each  year.  During  the  present  year  a  system  of 
iron  tube  has  been  devised  to  cover  and  protect  wires.  Many 
manufacturers  of  electric  wires  are  vying  with  eacii  other  to 
make,  not  a  cheaper,  but  a  better  class  of  insulation,  all  of 
which  tends  to  make  electricity  a  safer  and  more  desirable 
agent  to  introduce  into  our  domestic  economy. 

Taken  as  a  whole,  the  year  of  1894  has  been  one  of  gradual 
improvement  in  electrical  lines,  resembling  more  a  constant, 
healthy  growth,  rather  than  sudden  advancement.  Electricity 
lias  become  an  exact  science  like  that  of  steam  or  hydraulic 
engineering,  and  the  lines  of  improvement  are  not  apt  to  be 
so  marked  as  they  have  been  in  the  past.  Yet  in  the  coming 
year  we  look  forward  with  hope  for  the  discovery  of  the 
means  of  producing  electricity  from  coal  without  the  inter- 
vention of  the  steam  engine,  thus  doingaway  with  expensive 
engines  and  dynamos,  and  the  wasted  economy  of  the  engine 
and  at  once  place  electricity  within  the  reach  of  all,  and  iurther 
we  also  hope  that  an  incandescent  lamp  will  be  invented  which 
will  give  more  light  for  a  given  amount  of  current.  Roth  of 
these  are  possible  and  probable;  and  there  awaits  for  the 
fortunate  individual  who  discovers  them  more  treasures  than 
Aladdin's  wonderful  lamp  could  produce,  and  homes  will  be 
benefited  by  reason  of  his  discoveries,  for  the  comforts  en- 
joyed now  by  the  few  will  be  placed  in  the  hands  of  the 
many,  and  electricity,  that  marvelous  power  toward  which 
all  eyes  are  turned,  will  be  wider  known  and  better  appre- 
ciated. 
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to  report,  at  regular  intervals,  whether  the  wiring  through- 
out the  city  conforms  in  all  respects  with  the  above  men- 
tioned fire  insurance  rules  ot  the  state  of  New  Hampshire, 
and  wherein  such  rules  may  not  be  complied  with. 


At  a  recent  meeting  of  the  Allegheny  Pa.,  city  council 
Mayor  Kennedy  vetoed  the  award  of  the  contract  for  elec- 
tric light  extension  to  the  AVestinghouse  company  of  Pitts- 
burg. The  Western  Electric  company  of  Chicago  bid 
several  thousand  dollars  lower  than  the  Westinghouse  peo- 
ple, and  Mayor  Kennedy  scored  the  councilmen  for  trying 
to  take  the  contract  from  the  lowest  bidder.  Both  brandies 
of  the  council  sustained  the  veto  and  the  contract  was  given 
to  the  Western  Electric  company. 


does  not  mean  that  the  citizens  of  Chicago  will  have  reduced 
telephone  rates.  The  telephone  business  is  somewhat  like 
advertising  in  a  newspaper,  the  larger  the  circulation  the 
more  valuable  your  advertisement  becomes  to  you.  If  it 
were  possible  for  some  outside  company  to  use  every 
patented  device  now  in  use  by  the  Bell  company,  and  if  it 
were  to  establish  in  Chicago  lower  rates  than  the  other  com- 
panies, it  would  be  very  hard  for  them  to  get  businefs,_  from 
the  fact  that  the  value  of  the  telephone  exchange  is  the 
greater  number  of  people  you  can  reach  through  your  tele- 
phone, and  it  would  take  years  for  the  new  company  to 
cover  the  field  so  that  one  exchange  could  be  as  useful  as 
the  other.  The  only  avenue  of  relief  to  the  people  of  Chi- 
cago is  an  ordinance  through  the  city  council,  or  better,  a 
state  law  limiting  the  price  for  telephone  service,  which  price 


Lighting  Company  Embarks  in  the  Tele- 
phone Business. 

The  second  paragraph  of  the  following  press  dispatch 
from  Erie,  Pa.,  is  of  particular  interest  in  this  era  of  tele- 
phone extension: 

The  introduction  of  a  new  electric  lighting  plant  in  Erie 
broke  the  monopoly  on  street  lighting.  The  Erie  County 
Edison  Electric  Uight  company  has  had  the  monopoly 
of  the  street  lighting  for  years.  Its  contract  last  year  was 
30  cents  per  lamp  per  night.  The  new  company,  the  Mer- 
chants and  Manufacturers'  Electric  Lighting  company,  re- 
duced the  price  to  22  cents  per  lamp  for  2,000  candle  power 
lights.  The  city  lighting  was  divided  between  the  two  com- 
panies. 

The  decision  against  the  validity  of  the  Berliner  patent 
on  transmitters  has  caused  the  Merchants  and  Manufac- 
turers' company  to  decide  upon  putting  in  a  competing 
telephone  service  in  Erie  and  vicinity. 


F.  H.  Jeannin  of  St.  Louis  will  soon  establish  an  electiic 
light  plant  in  Arcadia,  Fla. 
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City  and  South  London  Railway. 

In  a  recent  issue  of  a  London  engineering  journal  J.  H. 
Greathead  writes  of  the  City  and  South  London  railway. 
In  view  of  the  tunnel  projects  for  rapid  transit  in  American 
cities  the  foUon-ing  extract  Irom  Mr.  Greathead's  paper  will 
be  of  interest  to  electrical  men: 

The  trains  were  originally  intended  to  be  dra\vn  by  end- 
less wire  ropes  nmning  up  one  tunnel  and  down  the  other 
from  a  central  motive  power  station  near  the  Elephant  and 
Castle.  There  were  to  be  two  wire  ropes:  one  starting  from 
the  engine  house,  proceeding  to  the  city  along  the  "up"  and 
returning  along  the  "down"  line,  the  other  making  a  similar 
circuit  in  the  opposite  direction  to  and  from  Stockwell. 
The  rope  was  to  travel  in  the  first  instance  at  the  rate  of 
ten  miles  an  hour,  giving  an  average  speed  of  the  trains  of 
about  nine  miles  per  hour,  including  stoppages.  The  cable 
system  would  have  possessed  certain  advantages  over  any 
system  of  traction  by  separate  locomotives;  the  weight  of 
train  for  a  given  number  of  passengers  would  be  less,  the 
trains  would  get  into  speed  more  quickly,  and  to  attain  a 
given  average  speed  the  maximum  speed  would  conse- 
quently be  lower;  but  the  wear  and  tear  and  loss  of  power 
would  be  very  considerable  with  a  high  cable  speed.  When, 
therefore,  the  rapid  advances  made  in  electric  traction  dur- 
ing the  construction  of  the  railroad  made  that  system  avail- 
able, it  was  determined  to  adopt  it  for  the  working  of  the 
trains  mainly  on  account  of  the  higher  speed  which  it  ren- 
dered practicable. 

There  are  gradients  of  i  in  30  against  the  load,  and,  in  one 
place,  of  I  in  14  with  the  load,  andcurves  in  places  as  sharp 
as  in  i}4  chain  radius.  The  line  is  consequently  not  an 
easy  one  for  locomotive  working.  At  the  termini  the  lines 
converge  into  one  tunnel,  and  the  locomotive  of  every  train 
has  to  be  changed.  This,  on  a  short  line  involves  a  large 
proportion  of  shunting,  which  could  be  avoided,  as  it  is  on 
the  Liverpool  overhead  railway,  by  the  use  of  electric  motors 
on  the  carriages  themselves  instead  of  on  separate  locomo- 
tives. There  are  also  other  advantages  attached  to  motor 
carriages  which  have  been  recently  fully  discussed  at  the 
Institution  of  Civil  Engineers  in  connection  with  the  Liver- 
pool overhead  railway. 

The  generating  station  at  Stockwell  is  equipped  with 
four  engines,  each  driving  one  generating  dynamo.  These 
engines  are  of  the  vertical  compound  open  type,  and  were 
built  by  John  Fowler  &:  Co.  of  Leeds;  they  run  at  100  revo- 
lutions per  minute,  are  each  capable  of  indicating  400  horse 
power,  and  drive  the  dynamos  with  link-leather  belts.  The 
engines  are  fed  by  eight  boilers  of  the  Lancashire  type,  set 
on  Livet's  principle,  and  arranged  in  two  groups  of  four, 
with  independent  flues  and  chimneys. 

There  can  be  no  question  that  rapid  transit  facilities  in 
great  cities  in  the  immediate  future  will  take  the  shape  of 
railways  in  tunnels  under  streets,  deep  enough  generally  to 
avoid  interference  with  other  underground  structures  and 
worked  by  electricity. 


WESTERN    ELECTRICIAM. 
New  Westinghouse  Works  at  Brinton,  Pa. 

The  new  manufacturing  establishment  of  the  Westing- 
house  Electric  &  Manufacturing  company  at  Brinton,  Pa. , 
is  illustrated  in  the  accompanying  picture,  Fig.  i.  The 
buildings,  which  are  now  about  completed,  are  located  up- 
on a  block  of  land  of  40  acres,  having  a  frontage  of  2,300 
feet  along  the  main  line  of  the  Pennsylvania  railroad,  at 
Brinton,  Pa.,  12  miles  from  Pittsburg,  and  it  is  proposed  to 
concentrate  here  all  the  manufacturing  of  the  company,  which 
now  employes  3.500  operatives.  These  new  shops,  as  will 
be  seen,  are  very  extensive  and  will  be  unexcelled  in  com- 
pleteness of  detail.  They  have  been  laid  out  and  constructed 
with  reference  to  economy  and  convenience  in  the  manufac- 


An  Electrician  in  Every  Village. 

As  an  instance  of  the  widespread  interest  in  electrical 
machinery  and  of  the  manner  in  which  ingenious  mechanics 
in  all  parts  of  the  country  are  studying  electrical  develop- 
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turing  of  electrical  apparatus,  and  they  have  been  so  designed 
as  to  admit  of  future  extensions  to  accommodate  the  constant 
growth  of  the  company's  business.  The  railroad  facilities  to 
and  on  the  grounds  of  the  company  are  ample  and  convenient. 
Electric  cranes  traverse  the  buildings,  and  from  building  to 
building,  and  are  capable  of  handling  the  largest  machinery. 

The  five  buildings  now  completed  are  the  machine  shop 
and  the  warehouse  (the  two  large  buildings  side  by  side  in 
the  foreground  of  Fig.  i);  the  powerhouse,  lying  beyond  the 
warehouse;  the  sheet  iron  department,  immediately  beyond 
the  two  chimneys;  and  the  blacksmith  shop,  which  is  at  the 
side  of  the  sheet  iron  department.  The  addition  of  the 
foundry,  carpenter  shop  and  one  or  two  minor  buildings  will 
complete  the  plant  as  far  as  intended  at  present. 

The  dimensions  of  the  buildings  are  as  follows;  Machine 
shop,  231  by  754  feet;  warehouse,  76  by  754  feet;  power 
house,  76  by  205  feet;  slieet  iron  department,  76  by  258  feet; 
blacksmith  shop,  83  by  243  feet.  The  area  of  the  first  floor 
of  the  machine  shop  is  4  acres,  and  of  both  floors  7  acres. 


Improvements  in  Storage  Batteries.' 

By  Maurice  Barnett. 

The  recent  award  by  the  Franklin  Institute  of  Phila- 
delphia to  the  inventor  of  the  '*  chloride  accumulator"  is 
indicative  of  the  great  commercial  importance  attached  to 
the  use  of  secondary  batteries  for  storage  purposes.  That 
the  recipient  of  the  medal  is  a  Frenchman  is  not  strange, 
considering  that  France  is  far  ahead  of  the  United  States 
in  its  apphcation  of  accumulators  to  the  uses  of  central  sta- 
tions for  electric  lighting  and  traction  work.  In  Paris  alone 
21  stations  are  supplied  with  these  storage  cells  (containing 
760  tons  of  plates)  which  run  120,000  lamps.  Paris  has 
three  lines  of  cars  run  by  chloride  accumulators,  while  the 
same  system  is  in  use  at  Cannes,  Boulogne,  Sur  Mer,  Nan- 
tes, Clichy  and  other  towns.  Stimulated  by  the  hope  of 
reward  from  a  new  and  increasing  industry,  French  genius 
had  been  for  a  long  time  directed  to  this  branch  of  electro- 
economics,  with  the  result  that  a  Frenchman's  efforts  pro- 
duced the  successful  solution  of  electric  storage.  That  is 
why  the  honor  of  the  award  of  the  Scott  medal  iell  to  for- 
eign rather  than  to  domestic  genius. 

Although  electric  companies  in  the  United  States  have 
been  backward  in  taking  advantage  of  efficient  secondary 
batteries  as  an  adjunct  ot  their  generating  systems,  the  re- 
cent placing  by  the  Edrson  company  of  New  York  of  a 
large  order  for  accumulators  of  the  French  type  is  exceed- 
ingly suggestive,  indicating  a  tendency  to  follow  the  exam- 
ple of  foreign  companies.  The  necessity  for  such  accumu- 
lators in  the  central  stations  of  electric  lighting  companies, 
for  traction  work  and  for  large  office  buildings,  is  apparent 
after  momentary  consideration.  In  electric  lighting  sta- 
tions it  is  found  that  during  the  winter  months,  for  a  few 
hours  every  night,  the  generating  plant  is  loaded  beyond  its 
capacity,  while  during  the  summer  months  the  load  is 
carried  easily.  It  is  obvious  that  a  simple  generating  plant 
must  have  a  capacity  equal  to  the  maximum  demand  that 
may  be  made  upon  it.  Furthermore,  the  day  load  at  no  time 
of  the  year  is  of  sufficient  importance  to  justify  the  expense 
of  running.  Inasmuch  as  day  lighting  is  necessary,  elec- 
tric companies  frequently  run  during  that  period 
at  a  loss  to  themselves.  It  is  here  that  the  storage 
battery  proves  of  great  commercial  value;  for  with  the  help 
of  a  secondary  battery  a  generating  plant  does  not  need  to 
have  a  capacity  sufficient  to  satisfy  the  maximum  demand, 
as  a  much  smaller  generating  plant  worked  up  to  its  full 
capacity  in  connection  with  a  set  of  accumulators  can  store 
up  its  surplus  output  and  make  a  requisition  upon  it  during 
the  hours  of  the  day  when  the  load  is  in  excess  of  the  capac- 
ity of  the  dynamos.  Such  storage  batteries  can  carry  the 
day  load  and  furnish  light  on  Sundays  without  the  neces- 
sity of  operating  a  power  plant  at  those  times.  Besides  the 
economy  in  wages  and  fuel,  there  is  a  great  opportunity  to 
lower  the  cost  of  installing  a  power  and  generating  plant,  as 
a  small  generating  plant  with  the  aid  of  secondary  batteries 
can  do  the  work  of  a  large  and  more  costly  installation  of 
generators  alone^  With  regard  to  the  lighting  of  large 
office  buildings,  it  has  been  the  custom  either  to  buy  the 
light  from  electric  lighting  companies  or  to  operate  a 
dynamo  plant  and  produce  the  light  in  the  buildings  them- 
selves. Both  of  these  practices  involve  a  rather  large  tax 
upon  the  income  of  the  owners  of  these  office  buildings,  as 
in  the  first  case,  the  lighting  company's  charges  are  fre 


ment  and  making  the  simpler  forms  of  electrical  apparatus, 
the  following,  from  a  paper  published  in  Moiine,  111.,  is  of 
interest: 

W.  C.  Oswald,  a  blacksmith  at  the  Wilson  Buggy  com- 
pany, is  going  quite  extensively  into  the  construction  of 
electrical  machines.  He  has  just  finished  a  one  horsepower 
eight-light  generator  for  the  Lancashire-Marshall  Organ 
company.  A  few  weeks  ago  he  finished  a  10  horse  power 
motor  for  the  Elevator  company,  which  now  runs  an  ele- 
vator in  Kansas  City.  He  has  just  secured  a  contract  at  a 
small  town  near  Princeton  for  a  plant  of  300  incandescent 
flights.  It  is  a  five-year  contract.  He  is  to  own  the  plant 
and  to  receive  so  much  from  the  town  for  furnishing  the 
light.     It  will  be  put  in  this  winter  or  early  next  spring. 


The  city  of  Tampa,  Fla.,  is  about  to  establish  a  municipal 
lighting  plant. 


FIG.    1.       NEW   WESTIN  .HOUSE   WORKS   AT  BRINTON,    PA. 

The  area  of  the  floors  of  the  five  buildings  is  lO.S  acres. 
Other  interesting  figures  are:  Cubic  yards  of  stone  masonry, 
16,037;  number  of  brick,  4,638,000;  feet  of  lumber  (board 
measure),  6,000,000;  weight  of  steel,  pounds,  9,000,000. 

It  was  in  these  buildings  that  the  great  reception  to  the 
Grand  Army  of  the  Republic  was  given  on  September  12th 
last.  This  reception  was  a  very  large  and  brilliant  gathering, 
and  it  is  stated  that  6,500  guests  were  present.  An  idea  of 
the  great  interior  of  the  machine  shop,  arranged  for  the 
reception,  can  be  gained  from  Fig.  2,  while  Fig.  3  shows  a 
large  and  handsome  lamp  design. 


The  Westinghouse  company  has  secured  the  contract  for 
the  electric  lighting  plant  in  the  Agricultural  and  Mechan- 
ical College  at  Raleigh,  N.  C. 


quently  excessive,  and  in  the  second  case  day  and  night  help 
must  be  maintained.  It  is  the  experience  of  companies 
using  storage  batteries  that  they  can  have  light  every  hour 
of  the  day,  Sundays  included,  and  get  along  with  the  help 
of  one  engineer.  Lastly,  the  advantages  of  accumu- 
lators to  electric  railway  plants  would  be  obvious 
if  for  no  other  purpose  than  in  saving  the 
engines  and  dynamos  from  the  great  fluctuations  of 
load  so  noticeable  in  these  plants.  In  such  cases  a  storage 
battery  soon  pays  for  its  installation.  If  such  a  system  is 
placed  at  suitable  points  ak-ng  a  railway  line  considerable 
"  feed  wire"  can  be  done  away  with,  and  a  more  even  pres- 
sure of  current  maintained.  These  auxiliary  plants  act 
automatically,  and  require  very  little  attention.  Theirvalue 
is  most  apparent  when  it  is  considered  that  a  break  in  the 
supply  circuits  or  a  shutting  down  in  the  generators  does 
not  necessarily  involve  the  stoppage  of  the  cars.     Installa- 
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Cions  of  these  batteries  can  be  made  to  carry  the  whole  load  ■ 
late  at  night  and  early  in  the  morning,  when  few  cars  are 
running,  the  income  from  operating  which  by  generators 
would  not  defray  expenses.  As  an  instance  in  which  the 
application  of  electric  accumulators  to  traction  purposes 
has  been  crowned  with  commercial  success  may  be  men- 
tioned the  two  lines  of  cars  running. from  Paris  into  the 
suburb  of  St.  Denis,  the  combined  length  of  which  is  il 
miles.  The  power  plant  consists  of  three  150  horsepower 
boilers,  three  150  horse  power  engines,  and  a  number  of 
dynamos  of  250  volts  and  300  amperes  output  each.  Each 
of  the  cars  of  the  company  is  furnished  with  108  storage 


mentioned.  It  is  almost  invariably  noticeable  with  such 
cells  that  when  they  have  been  in  long  use,  or  during  heavy 
discharges,  mechanical  disintegration  of  the  plate  takes 
place — shown  by  small  fragments  of  lead  and  lead  oxide 
falling  down  between  the  elements,  short-circuiting  them, 
and  in  many  cases  causing  serious  damage  by  producing 
either  buckhng,  sulphating  or  both.  This  disintegration  is 
evidently  due  to  the  fact  that  the  lead  oxide  pastes  placed 
in  these  holes  is  a  mechanical  rather  than  a  chemical  com- 
pound, and  that  during  the  action  of  the  cell  the  cohesion  of 
the  particles  is  ruptured  by  the  change  of  volume  attending 
chemical   action.     Furthermore,  the  process  of  cementing 


ments  upon  its  efficiency  will  doubtless  be  of  value  to  any 
one  interested  in  electrical  science. 

The  method  of  construction  of  these  cells  would  seem  to 
make  possible  of  production  a  secondary  battery  that  would 
possess  the  important  qualifications,  just  mentioned,  of  non- 
liability to  mechanical  disintegration  after  continued  use  or 
during  heavy  discharges,  a  large  active  surface  for  small 
weight  of  elements,  a  good  contact  between  the  active  ma- 
terial and  the  inclosing  frames,  combined  with  low  internal 
resistance.  The  active  material  is  obtained,  not  as  in  the 
old  way,  by  cementing  lead  oxide  paste  into  a  frame, 
but   in    a   manner   purely  chemical.      A    mixture   of  the 


FIG.    I.      TURBINE  PLANT  OF   THE   BUCHANAN   POWER    &    ELECTRIC   COMPANY. — PLAN  VIEW. 


cells  designed  especially  for  traction  purposes,  and  of  a  capa- 
city capable  of  running  the  car  a  distance  of  about  40  miles 
under  the  conditions  of  the  severe  gradients  and  curves  along 
these  lines.  Considering  that  the  gradients  are  frequently 
as  high  as  4  per  cent.,  that  the  cars  are  intended  to  carry 
50  persons,  that  the  weight  over  all  is  28,000  pounds,  that  52 
batteries  of  5,616  cells  and  61,776  plates  perform  an  equiva- 
lent of  1,550  car-miles  daily,  and  that  up  to  May  i,  1S94, 
one  million  car -miles  had  been  run  since  accumulators 
supplied  the  motive  power — the  feasibility  of  using  storage 
batteries  for  traction  work  is  very  apparent.  The  success 
attending  the  use  of  these  batteries  was  so  great  that  horse 
power  was  entirely  superseded  over  a  year  ago,  and  a  new 
line  running  from  the  Saint-Ouen  Tow-n  Hall  to  Neuilly  is 
now  being  supplied  with  the  same  type  of  accumulator. 

Although  theoretical  and  practical  considerations  affect- 
ing electric  storage  have  long  held  out  great  promise  to  the 
inventor  of  an  accumulator,  efficient  under  all  the  conditions 
to  which  it  might  be  exposed,  it  has  only  been  within  a  very 
few  years  that  such  a  storage  cell  has  been  perfected.  The 
cause  of  this  is  to  be  found  in  the  fact  that  inventors  have 
been  led  astray  for  a  number  of  years  by  erroneous  methods; 
and  in  trying  to  make  the  "pasted"  battery  meet  the  de- 
mands of  modern  engineering,  have  failed  most  signally. 
Of  late  years  there  has  been  a  tendency  to  revert  to  the 
Plante  type  of  battery,  which  has  been  improved  by  French 
genius  until,  in  the  modernized  form  of  this  battery,  founded 
on  correct  mechanical  and  scientific  principles,  we  have  an 
accumulator  of  a  very  high  grade  of  excellence. 

The  qualities  that  a  good  storage  battery  must  have  are: 

First — Non-liability   to    mechanical  disintegration   after 

continued  use  or  during  rapid  charges  or   heavy  discharges. 


lead  oxide  paste  into  or  against  a  lead  frame  in  order  to  ob- 
tain the  necessary  active  material  will  not  produce  the 
porosity  and  surface  area  which  will  give  a  maximum  of 
capacity  for  a  given  weight  and  size  of  cell- -a  feature  of 
great  importance  where  storage  cells  are  destined  for  trac- 
tion purpose.  Lastly,  cells  made  in  this  way  show  a  poor  ' 
contact  between  the  active  substance  and  the  lead  frame. 


chlorides  of  lead  and  zinc,  in  certain  proportions,  is  fused, 
and  the  product  cast  into  pastilles  in  suitable  molds. 
When  thus  cast,  the  mixed  chlorides  are  of  a  whitish 
color,  vitreous  character  and  very  brittle.  The  pastilles  to  be 
used  for  negative  plates  are  about  3^  inch  in  cross-section  and 
5  16  inch  thick,  and  are  cast  in  groups  of  four,  which  are 
united  by  filaments  from  3-32  to  y^  inch  thick.     The  "posi- 


FIG.   3.      TURBINE   PLANT  OF  THE  BUCHANAN   POWER   &   ELECTRIC  COMPANY. — DET.^IL   OF   QUILL. 


The  result  of  this  is  increased  internal  resistance  and  heat- 
ing, with  consequent  diminished  output. 

Some  years  ago  John  Scott  of  Edinburg,  gave  the 
city  of  Philadelphia  a  sum  of  money,  the  interest  on  which 
was  to  be  used  for  the  encouragement  of  "ingenious  men 
and  women  who  make  useful  inventions."  The  legacy 
provides  for  the  distribution  of  a  medal  inscribed 
"To  the  most  deserving,"  and  a  money  premium.  The 
Board  of  City  Trusts  of  the  city  of  Philadelphia  delegated 


tives"are  cast  separate — each  one  having  a  beveled  V- 
shaped  periphery.  These  pastilles  are  then  placed  in  a 
suitable  mold,  and  molten  antimonial  lead  cast  around  them 
under  high  pressure.  This  feature  of  casting  under  pres- 
sure is  one  of  the  improvements  due  to  Herbert  Lloyd, 
and  has  been  patented  by  him.  The  connecting  sheets 
of  the  negative  groups,  the  V-shaped  bevel  of  the 
positives  and  the  casting  under  pressure  combine  to  make 
the   fixation  of  the  active  matter  exceedingly  good.     The 


FIG.    2.       TURBINE   PLANT   OF  THE   BUCHANAN    POWER   &   ELECTRIC   COMPANY. — SIDE  VIEW. 


Second — A  large  active  surface  for  small  weight  of  ele- 
ments. 

Third — Good  contact  between  the  active  surface  and  the 
inclosing  frame. 

Fourth — Low  internal  resistance. 

The  old  method  of  producing  lead  storage  batteries  was 
to  phase  the  lead  plates  slowly  by  electrolysis  until  they 
had  the  required  spongy  condition.  The  later  way 
s  to  cast  a  frame  of  lead,  ribbed  normally  in  two 
directions  with  square  depressions  between  the  ribs,  or  to 
punch  a  lead  plate  full  of  holes  and  fill  these  with  a  pasty 
mixture  of  red  oxide  of  lead  in  positive  plates  and  litharge 
in  negatives. 

Accumulators  made  in  this  way  can  hardly  be  said  to 
possess,  in  a  high  degree,  any  of  the  four  qualifications  just 


to  the  Franklin  Institute  the  power  to  examine  inventions 
and  award  the  Scott  medal  and  premium.  The  investiga- 
tions are  made  by  the  Institute  under  the  competent  assist- 
ance of  its  "committee  on  science  and  the  arts,"  and 
recommends  for  the  award  all  meritorious  inventions. 

The  committee  that  was  appointed  to  investigate  the 
merits  of  the  "chloride  electric  storage  battery,"  or 
"chloride  accumulator,"  handed  in  its  report  recently,  and 
recommended  the  award  of  the  John  Scott  premium  and 
medal  to  Clement  Payen,  the  inventor.  Incidentally,  men- 
tion was  given  to  Herbert  Lloyd  of  Philadelphia,  for 
important  improvements  made  in  the  Payen  cell.  As  this 
accumulator  is  considered  by  the  ablest  electrical  engineers 
in  the  country  to  mark  an  era  in  the  history  of  electric  storage 
batteries,  a  description  of  its  construction  with  some  com- 


frames  aUernating  with  zinc  plates  in  metallic  contact  are 
then  immersed  in  a  bath  of  dilute  zinc  chloride.  This  ar- 
rangement acts  like  a  primary  battery  that  has  been  "  dead 
short-circuited,"  with  the  result  that  the  chemical  changes 
which  take  place  effect  the  removal  of  the  zinc  chloride. 
There  is  then  left  the  dense  frame  of  antimonial  lead  con- 
taining now  pastilles  of  spongy  lead,  which  are  then 
"formed"  in  the  usual  manner. 

This  lead  on  examination  is  found  to  be  crystallized  in 
such  a  way  that  the  longer  axes  of  the  crystals  are  regularly 
arranged  normal  to  the  surface  of  the  plates.  The  advan- 
tage of  this  is  that  between  the  cryf;tals  there  are  spaces 
which  permit  the  changes  of  volume,  which  occur  from  the 
action  of  the  cells,  to  take  place  without  producing  lateral 
stresses  upon  the  crystals  or  in  any  way  causing  their  dism- 
tegration.  Owing  to  this  circumstance  heavy  discharges 
can  take  place  without  mechanical  violence  to  the  struc- 
ture. Furthermore,  the  cohesion  of  the  pastilles  of  this 
spongy  lead,  and  consequently  of  the  peroxide  of  die 
"  formed  plates,"  is  very  great;  for  it  is  well  known  that 
"  in  a  crystalline  torm  the  molecules  of  matter  are  arranged 
in  a  different  order  from  what  they  are  in  any  mechanical  mix- 
ture. In  the  mechanical  mixture  the  aggregation  of  the  atoms 
is  strictly  fortuitous;  that  is  to  say,  it  is  a  mere  ques- 
tion of  chance  how  they  are  arranged,  and  they  have  no  co- 
hesion among  themselves  beyond  that  which  is  given  to 
them  by  the  cementing  mixture  which  holds  them  "together. 
In  the  crystaUine  form,  however,  all  this  is  changed;  the 
molecules  of  the  body  are  arranged  in  perfect  symmetrical 
order,  and  they  are  held  together  by  molecular  affinities 
which  regulate  the  order  of  their  distribution  and  secure 
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the  coherence  of  the  mass."  In  other  words  the  particles 
-of  this  spongy  lead  and  peroxide  are  bound  together  far 
more  strongly  than  it  is  possible  in  "  forming "  plates  by 
the  old  method  of  mechanical  mixtures.  Beyond  this  it  is 
obvious  that  the  peculiar  structure  of  this  spongy  lead  ad- 
mits of  a  maximum  active  surface  of  uniform  consistency 
through  the  entire  plate— save  where  the  antimonial  lead 
frame  intervenes.  And  as  the  capacity  of  a  cell  of  given 
size  and  weigTit  depends  upon  the  amount  of  chemically  ac- 
tive material,  the  cell  under  discussion  will  require  less  floor 
space  rhan  other  accumulators. 

Although  the  construction  just  described  seems  thor- 
oughly effective  in  prevenring  the  tendency  to  disintegra- 
tion, it  has  ne\*ertheless  been  considered  expedient,  as  a  pre- 
cautionary method  solely,  to  introduce  between  the  plates  a 
thin  sheet  of  woven  asbestos  cloth  so  that  any  small  parti- 
cles which  might  be  detached  could  not  short-circuit  the 
cell.  It  is  found  that  this  asbestos  increases  the  resistance 
of  the  cell  to  a  very  small  extent — which  is  compensated 
for,  however,  by  the  fact  that  the  contact  in  this  accumula- 
tor is  exceptionally  good  owing  to  the  shape  of  the  chloride 
pastilles,  and  to  the  fact  that  they  were  cast  in  the  frame 
under  pressure.  The  internal  resistance  is  no  greater  than 
in  other  lead  cells,  being  about  .002  ohm. 

If  the  data  were  available,  it  would  be  exceedingly  inter- 
■esting  to  compare  the  reb.tive  capacities  of  the  "  chloride  ac- 
cumulator'' \vith  other  storage  cells  manufactured  in  this 
countn,'.  Unfortunately,  makers  of  strictly  American  types 
of  secondary  batteries  have  not  published  i  iformation  re- 
_garding  the  capacity  and  efficiency  of  their  cells.  The  only 
information  at  hand  is  a  table  of  comparative  capacities  per 
pound  of  positive  and  negative  plates,  compiled  by  Hard- 
man  Arthur  Earle,  and  covering  only  the  French,  German 
and  Engbsh  types.  A  glance  at  this  table  shows  the  status 
of  the  art  in  Europe  and  the  position  held  by  the  chloride 
accumulator.  The  Crompton-Howell  is  the  English  type 
and  the  Tudor  the  German  type  of  storage  cell. 

Rate  of  dis  barge ^ 

Type  of  accumulator.  Small    Normal.   Strong.   Ma.';. 

_  ...  I  Chloride  f  Payen  cell)  Si         6.7  5.-1  4- 

Capacity  m       J  c^o^pton.Ho'vell 2..  2.34  1.17 

ampere-hours.      |  ^^dor       2.2         i.g  1.7  1.48 

In  conclusion  it  may  be  said  that  this  battery  is  destined 
to  play  an  important  part  in  the  economy  of  light  and  power 
installations.  It  is  manufactured  abroad  by  the  Societe 
Anonyme  pour  le  Travail  Electrique  des  Meiaux  of  Parts, 
France,  a  company  controlled  by  the  Rothschilds,  and  by 
the  Chloride  Electrical  Storage  Syndicate,  Limited,  of 
Manchester,  England,  of  which  Dr.  Edward  Hopkinson  is 
managing  director.  In  this  country  the  Electric  Storage 
Battery  company  of  Philadelphia  has  undertaken  its  man- 
ufacture under  the  management  of  Herbert  Lloyd,  whose 
name  was  mentioned  in  connection  with  having  taken  out 
patents  in  the  United  States  for  improvements  in  the  manu- 
facture of  the  Payen  cell  and  its  adaptation  to  traction 
purposes. 
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G.  Holmes;  secretary  and  treasurer,  Frank  English.  This 
company  .acquired  the  water  rights  and  necessary  land  to 
butid  a  dam  across  the  St.  Joseph  river,  which  will  furnish 
the  company  with  about  3,000  minimum  horse  power  at  low 
water.  Daring  the  summer  months  the  average  flow  is  12 
inches  over  a  stone  dam  400  feet  in  length. 

The  dam  was  finished   and   the  plant  put  in  operation 
during  the  month  of   November,  '93.     The  equipment  con- 
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end  and  are  supported  by  stands  independent  of  the  main 
driving  shaft,  so  that  when  not  in  operation  the  quills  re- 
main at  rest  on  their  respective  bearings.  Each  quill  is  pro- 
vided with  a  friction  cut-off  coupling,  one-half  of  each 
coupling  being  keyed  on  the  line  shaft,  and  the  other  half 
on  the  quill.  By  engaging  or  disengaging  the  couplings 
either  dynamo  can  be  ]iut  in  operation  or  stopped  at  pleas- 
ure while  the   turbines   are  in   motion.      The  gate  shafts  ot 
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Turbine  Plant  of  the  Buchanan  Power  & 
Electric  Company. 

,  In  the  Western  Electrician  of  November  3,1894,  there 
was  presented  a  description  of  the  water  power  lighting  and 
power  plant  at  Buchanan,  Mich.  ,The  article  referred  more 
particularly  to  the  electrical  portion  of  the  installation,  and 


FIG.    4.       TURBINE   PLANT   OF"   THE    BUCHANAN    T'OWER 

AND  LIN 

sists  of  three  4S-inch  "  Special  New  American"  turbine  water 
wheels,  which  operate  under  a  head  ot  12  feet  and  develop 
434  effective  horse  power.  As  will  be  seen  from  the  ac- 
companying drawings,  Figs,  r,  2  and  3,  comprising  a  plan  and 
side  view  and  detail  of  the  water  power  machinery,  these 
wheels  run  vertically  and  are  geared  to  one  line  shaft,  so 
arranged  that  any  wheel  can  be  thrown  out  of  gear  and  the 
line  run  with  one  or  more  wheels  as  may  be  required. 
Fig.  4  shows  the  large  bevel  gear  connection  between  tur- 
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&    ELECTRIC    COMPANY. — GEARING  EET\VEEN  TURBINES 
E  SHAFT. 

the  turbines  are  all  geared  to  one  Fruen  governor,  which 
regulates  the  speed  when  a  change  is  made  in  the  loari. 

It  is  stated  that  late  tests  of  these  wheels  at  the  Holyoke 
testing  flume,  Holyoke,  Mass.,  show  a  remarkably  high 
el^ciency  from  whole  to  ■  half  water,  and  that  the  wheels 
are  especially  adapted  to  drive  electrical  machinery,  as  the 
gates  which  admit  the  water  to  the  wheels  are  very  easily 
and  quickly  operated  by  a  governor. 

The  present  electrical  equipment  of  the  plant  consists  of 
one  60  light  Standard  arc  dynamo  operating  at  goo  revolu- 
tions a  minute,  which  furnishes  current  for  the  street  lamps- 
and  commercial  arc  lights;  a  45  kilowatt,  550  volt  compound" 
wound  multipolar  power  generator  running  at  675  revolu- 
tions a  minute,  which  furnishes  current  tor  the  power  circuit, 
to  which  is  attached  motors  tor  driving  the  pumps  in  the' 
city  water  works,  as  well  as  various  smaller  motors  scattered 
about  the  town;  also  a  Standard  1,250  hght  alternator, 
with  a  self-contained  exciter  furnishing  1,100  volts  on  .the 
primary  circuit,  with  a  full  equipment  of  arc  lamps,  con- 
verters, etc. 

The  plans  for  the  water  power  outfit,  with  the  system  of 
driving  with  quills,  were  designed  and  the  plant  furnished 
by  the  Dayton  Globe  Iron  Works  company  of  Dayton,  O, 
Those  who  are  in  a  position  to  know  state  that  the  plant 
has  been  giving  excellent  satisfacrion  and  presents  a  fine, 
example  of  an  electric  plant  operated  by  water  power. 
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FIG.    5.      TURBINE   PLANT   OF   THE   BUCHANAN 

is  now  supplemented  by  a  number  of  important  details  re- 
lating to  the  water  power  plant  proper. 

Buchanan  is  situated  on  the  Big  St.  Joseph  river,  about 
eighty  miles  east  of  Chicago,  on  the  line  of  the  Michigan 
Central  railroad.  Two  years  ago  a  company  was  incorpo- 
rated under  the  laws  of  the  state  of  Michigan,  under  the 
name  of  the  Buchanan  Power  &  Electric  company.  The 
officers   are:     President,  Peter  English;  vice-president,  J. 


POWER   &   ELECTRIC   COMPANY. — LINE   SHAFT, 
bines   and    line  shaft,  and    Fig.   5  gives  a  clear  idea  of  the 
line  shaft,  which  extends  into  the  dynamo  room  and  is  per- 
manently secured    to  a  brick  foundation  supported    by  iron 
stands  and  arranged  to  drive  five  dynamos. 

The  pulleys  which  drive  the  dynamos  are  on  separate 
quills  or  hollow  shafts,  Fig.  3.  the  Inie  shaft  passing 
through  the  quills,  with  a  bearing  on  the  line  near  the  end 
of  each.     The  quiUs  are  provided  with  a  journal  at   each 


Electric  Railway  in  the  Yosemite  Valley. 

A  company  composed  largely  of  Chicago  capitalists  is 
about  to  commence  the  construction  of  an  electric  railway 
from  Merced,  Cal.,  a  point  on  the  Southern  Pacific  152 
miles  south  of  San  Francisco,  to  run  westward  over  the 
old  stage  route  via  Mariposa  to  the  Yosemite,  and  as  the 
right  of  way  has  been  obtained  and  the  natural  difficulties 
are  for  most  of  the  distance  small,  it  probably  will  not  be 
many  months  before  tourists  can  ride  comfortably  in  a  few 
hours  from  San  Francisco  into  the  heart  of  perhaps  the 
most  majestic  scenery  on  the  continent.  Power  is  to  be 
obtained  from  the  Merced  river  at  three  points,  thus  con- 
verting the  forces  of  nature  into  the  means  of  transporta- 
tion, and  surmounting  one  of  the  most  serious  difficulties  of 
railway  operation  in  California,  the  high  cost  of  fuel.  A 
large  revenue  is  also  assured  from  the  electric  power  in 
rentals  for  mining  and  manufacturing  purposes,  and  the 
enterprise  will  thus  aid  in  the  industrial  development  of  the 
country.  The  road,  which  will  be  of  standard  gauge,  is  ex- 
pected to  do  a  freight  as  well  as  passenger  business,  though 
its  chief  object,  of  course,  will  be  to  replace  the  tedious  and 
expensive  stages  that  now  carry  some  7,000  tourists  into 
Yosemite  valley  yearly,  and  to  increase  the  travel  many 
fold. 


A  committee  consisting  of  A.  D.  Hurt,  John  \V.  Mun- 
caster  and  A.  J.  Miller  is  investigating  the  best  system  and 
cost  of  an  electric  light  plant  for  the  city  of  Henderson, 
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spector.  With  proper  insulation,  pressures  much  higher 
than  2,200  volts  can  be  carrier!  in  city  stieets  with  peifect 
safety,  as  every  electrician  knows.  Perhaps  it  was  the 
strange  terror  that  is  excited  in  many  minds  by  the  words 
"alternating  current"  that  actuated  the  city  fathers. 


Writ  as  the   Millennium  is   none   other  than  what  is   now 
known  to  be  the  resplendent  "electric  era." 
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'■  It  is  painful  to  observe  that  it  is  an  electrical  journal— an 
English  publication,  to  be  sure,  but  still  one  that  mildly 
devotes  itseif  to.  electrical  matters— that,  speaks  of  "an 
■effluvia."  This  "effluvia"  is  along  way  off,  and  the  subject 
is  not,  perhaps,  of  die  very  first  importance,  but  one  is  still 
tempted  to  inquire,  What's  the  matter  with  effluvium? 


When  one  stops  to  think  of  the  feat  of  actually  trans- 
mitting by  electrical  aid  a  man's  handviriting  three  hundred 
miles,  over  land  and  under  sea,  as  was  done  in  the  telau- 
tographic test  between  Paris  and  London  last  month,  the 
achievement  is  seen  to  be  really  remarkable.  Dr.  Gray's 
telautograph,  the  only  great  electrical  noveliy  at  the  World's 
Fair,  has  added  another  trophy  to  the  triumphs  of  human 
inventive  genius. 


A  COMMiiTEE  of  capalile  electrical  engineers  has  de- 
cided that  the  citizens  of  Concord,  N.  H  ,  need  apprehend 
no  danger  from  alternating  current  of  2.200  volts  potenlial 
in  the  streets  nf  that  city,  provided  the  circuits  are  properly 
installed,  maintained  and  operated.  The  engineers  point 
out  some  defects  in  line  construction  that  should  be  remedied, 
but  do  not  find  that  the  pressure  is  in  excess  of  that  used  in 
general  practice  elsewhere.  Their  report,  which  isgi\en  on 
on  another  page,  will  be  endorsed  by  all  members  of  the 
electrical  fraterniiy,  who  will  wonder  why  the  high  voltage 
sho  lid   m   itself  hiive   exci  ed   the  fears  of  the  city  wire  in- 


The  Daily  Evening  Post  of  Pekin,  111.,  voices  a  com- 
plaint that  seems  to  point  to  an  instance  where  storage  bat- 
teries could  be  used  to  advantage  in- central  station  work. 
"  When  the  light  is  turned  on  the  service  is  very  good,"  it 
says,  "but  the  objectionable  feature  is  that  the  lights  are 
turned  off-just  when  they  are  most  needed.  Very  often  every 
establishment  requires  more  or  less  light  throughout  the 
day,  but  between  7:30  and  8  o'clock  each  morning  the  lights 
are  turned  off  and  remain  so  until'  about  4  o'clock  in  the 
afternoon.  If  this  could  be  overcome  electric  lighting  in 
Pekin  would  be  pronounced  a  decided  success  and  the  pat- 
ronage increased.  As  it  now  is  incandescent  lights  are  a 
great  annoyance,  for  instead  of  deriving  a  benefit  from  them 
during  a  gloomy  day  a  merchant  is  required  to  use  gas 
or  bring  out  the  old  oil  lamp.  We  hope  the  company  will 
see  its  way  clear  whereby  this  objectionable  feature  can  be 
overcome  and  light  furnished  whenever  necessity  demands." 

Would  it  not  be  good  policy,  in  a  case  of  this  kind,  to 
supplement  the  station  dynamos  by  sufficient  storage  bat- 
tery capacity  to  carry  the  light  day  load?  This  is  a  point 
to  which  the  managers  of  lighting  plants  should  give  care- 
ful attention. 


There  is  one  very  noticeable  trait  of  Frank  W.  Hawlty, 
the  man  who  is  devoting  himself  to  the  proje:t  of  operating 
the  boats  on  the  Erie  canal  by  electrically  transmitted 
power  from  Niagara  Falls;  he  believes  in  the  use  of  electric- 
ity, and  he  doesn't  care  who  knows  it.  He  believes  further 
in  jiublicly  expressing  his  views  and  in  clothing  his  ideas  in 
a  mellifluous  rhetoric  that  shall  charm  the  ear  of  the  popu- 
lace. For  instance,  in  closing  a  recent  address  on  "  Elec- 
tricity Down  to  Date,"  he  prophesied  of  future  electrical  de- 
velopment in  the  following  glowing  terms: 

Submarine  vessels  will  be  built  and  voyages  made  equaling 
that  of  Verne's  Nautilus.  The  sandy  fluors  and  azure  gulfs 
of  the  sea  will  be  explored  and  mapped.  Ocean  will  dis- 
play to  the  scientist  its  hidden  wonders  and  beauties.  Our 
mints  will  reclaim  the  golden  wedges  of  foundered  galleys 
and  the  plate  and  jewels  of  long-lost  argcsies.  Lord  of  the 
earth  and  sea,  it  will  then  but  remain  for  man  to  assert  his 
supremacy  over  the  air.  It  is  possible  that  a  future  inventor 
may  successfully  adapt  electricity  to  some  form  of  aerial 
navigation.  Perhaps  some  Morse  of  coming  time  may  estab- 
lish electric  communication  with  the  planets  by  means  of 
colossal  signals  read  with  telescopic  aid.  The  scientists  of 
following  centuries  may  devise  means  for  so  using  electric 
currents  as  to  conduct  away  from  unhealthy  localit'es  the 
pestilential  miasm  which  generates  disease,  and  meteoro 
logical  conditions  may  be  mastered  so  as  to  enable  the 
Weather  Bureau  electrically  to  preserve  or  alter  the  equili- 
brium between  the  soil  and  the  atmosphere,  thus  directing 
the  fall  of  rain.  Such  achievements  seem  incredible  to  us, 
but  we  must  remember  that  the  dreams  of  one  age  are  often 
the  facts  of  the  next.  Thanks  to  the  advent  of  this  mystic 
power,  the  lives  of  our  descendants  promise  to  be  most  rosy 
and  luxurious  ones,  their  principal  toil  being  occasionally  to 
push  a  button  and  permit  that  universal  and  unwearied  ser- 
vitor— electricity — to  do  the  rest. 

"  Rosy  and  luxurious"  indeed !  If  but  a  tithe  of  the  won- 
derful things  he  describes  come  to  pass,  Mr.  Ilawlty  will 
have  earned  the  position  of  seer  and  prophet  of  the  "elec- 
tric era,"  on  the  threshold  of  which,  he  says,  "the  world 
now  stands  trembling  and  expectant." 

We  have  indicated  but  a  {^v!  of  the  electrical  marvels  ol 
the  future  which  are  promised  by  Mr.  Hawley.  Indeed,  it 
is  difficult  to  choose.  We  are  told  that  bicycles  and  tri- 
cycles operated  by  storage  batteries  will  come  into  general 
use,  and  bring  in  their  train  a  splendid  system  of  public 
roads.  We  shall  yet  be  able  to  hold  communication  with  a 
person  in  any  part  of  the  globe,  and  not  only  hear  his  voice. 
but  see  his  image.  Telegrams  can  now  be  received  on  board 
moving  trains;  it  is  but  a  step  further  to  hold  communica- 
tion with  ships  far  out  at  sea.  Electrical  stoves,  shaped  in 
ornamental  panels  or  forms  of  art,  will  adorn  and  heat  our 
dwellings.  Coal  will  no  longer  be  required,  and  with  it  will 
depait  the  annoyances  of  dust,  smoke  and  soot.  Historic 
spots  can  be  accurately  reproduced  and  the  classic  gems  of 
dramatic  art  be  exhibited  in  a  setting  such  as  they  deserve. 
Electric  displays  and  transparencies  will  be  an  important 
feature  of  the  political  parades  of  the  future,  and  by  such 
means  our  descendants  can  commemorate  Independence  Day 
with  a  pomp  and  grandeur  far  surpassing  our  finest  pyro- 
technic exhibitions.  Scenic  effects  willbe  heightened  by  col- 
ored and  variously  shaded  lights,  bathing  in  prismatic  glories 
lawns  and  walks  and  statues,  lighting  gardens  and  terraces 
and  gleaming  from  mimic  lakes.  Broad  bands  of  color  can 
be  cast  on  the  curtains  of  the  night  and  be  harmoniously 
changed  and  blended  at  will.  From  grotto  and  arbor  will 
breathe  delicious  music,  like  strains  from  fairyland,  and 
every  statue  be  vocal,  like  ancient  Memnon's. 

We  can  thus  see  that  the  blisslul  period  foretold  in  Holy 


The  two  avenues  of  extension  that  are  now  most  promisJ 
ing  in  the  development  of  electric  traction  are  the  "electrical 
equipment  of  elevated  railroads  in  large  cities  and  the  build- 
ing of  trolley  lines  connecting  villages  and  smaller,  cities ^to- 
give  a  service  corresponding  to  that  now  furnished,  in  many 
instances,  by  steam  railroads.  The  movement  in  the  for- 
mer direction  has  been  heretofore  considered  in  this  journal, 
but  the  tendency  to  build  rural  electric  railways  is  scarcely 
less  important  and  must  not  be  overlooked. 

Naturally  it  is  in  the  more  thickly  settled  eastern  states 
that  projects  of  this  character  have  thus  far  been  carried  into 
execution  or  are  under  way — particularly  in  Massachusetts, 
Connecticut,  New  York,  New  Jersey  and  Pennsylvania — 
but  extensive  networks  are  planned  in  Ohio  and  Indiana, 
and  to. a  lesser  extent  in  Michigan,  Illinois  and  Wisconsin. 
In  Minnesota  there  is  the  interurban  line  connecting  St.. 
Paul  and  Minneapolis,  which  is  not  precisely  of  the  type 
of  rural  railways  now  under  ct  nsideration  but  which  has 
conclusively  demonstrated  the  greater  po]:ulariiy  of  electric 
over  steam  passenger  service  between  adjacent  citits.  The 
projected  Baltimore- Washington  electric  line  is  another  road 
of  this  character  on  a  more  extensive  scale,  while  several 
other  anibitiofs  projects,  such  as  the  Philadelphia-New  York 
andChicago-Milwaukeeschemesare  in  various  stages  of  talk. 
Among  other  connecting  lines  in  Massachusetts  may  be 
mentioned  the  one  in  successful  operation  between  Fall 
River  and  New  Bedford,  a  diilance  of  fourteen  or  fifteen 
miles,  and  a  line  is  now  projected  and  will  at  once  be  built 
between  Fall  River  and  Taunton,  about  the  same  distance. 
In  Pennsylvania  several  trolley  lines  have  been  constructed 
and  are  now  being  operated  over  country  roads.  The 
farmers,  who  were  at  first  opposed  to  ihem,  are  now  the 
strongest  advocates.  The  Ehni7-a,  N.  Y.,  Gazelte  says 
that  Waverly,  Say  re  and  Athens  are  connected  by  a  trolley- 
line;  that  Corning  and  Painted  Post  will  be  connected  this 
year  by  a  line  for  which  the  franchise  has  just  been  granted;. 
that  a  movement  is  on  foot  to  connect  Havana  and  Watkins, 
and  another  scheme  proposes  to  unite  Waverly,  Chemung, 
Wellsbnrgand  Elmira;  that  a  franchise  has  been  granted  to 
build  a  line  between  Binghamton  and  Union;  and  that 
progress  is  being  made  with  a  scheme  to  connect  Williams- 
port,  Pa.,  and  Binghamton.  Many  simi'ar  extensions  might 
be  cited  if  it  were  desirable  to  swell  the  list. 

These  country  electric  roads  are  already  cutting  into  the 
local  business  of  the  steam  railroad  companies  and  will  do 
so,  of  course,  in  far  greater  degree  in  the  future,  unless  the 
present  outlook  is  totally  misleading.  This  fact  has  caused 
the  steam  railroad  men  to  raise  the  cry  that  the  competition 
of  the  electric  railway  companies  is  unfair  because  the  latter,- 
to  a  laige  extent,  use  the  highways  under  franchise  from 
county  and  state  authorities,  whereas  they  have  been  com- 
pelled, usually,  to  purchase  land  for  their  tracks.  The  steam 
railroad  companies  contend  that  such  use  of  the  highways  is- 
improper,  and  it  is  believed  that  they  are  endeavoring  ta 
secure  legislation  in  several  states  to  prevent  it. 

The  question  thus  raised  is  an  important  one,  and  is 
bound  to  excite  much  discussion.  After  considering  the 
subject  carefully,  sensible  men  can  hardly  fail  to  agree, 
however,  that  the  interests  of  the  inhabitants  of  the  tribur 
tary  territory  can  best  be  served  by  allowing  the  use  of  the 
highways,  under  proper  restrictions,  for  the  electric  cars. 
It  is  entirely  a  question  of  local  interest — a  neighborhood 
service.  Will  not  the  easily  accessible  trolley  lines  in  the  main 
roads  of  the  district  afford  the  farmers  and  the  residents  of 
near-by  towns  a  more  ready  and  economical  means  of  trans- 
portation for  themselves  and  their  products  than  any  other 
system?  The  answer  will  almost  always  be  in  the  affirm- 
ative. The  people  will  allow  the  highways  to  be  used  for 
this  purpose  because  it  advances  their  own  prosperity  and 
convenience. 

But  the  privilege  of  running  trolley  cars  along  countiy 
roads  at  comparatively  high  speeds  will  be  granted,  of  course 
with  reasonable  conditions.  The  question  will  arise.  What 
are  proper  and  reasonable  restrictions?  The  state  road 
commissioner  of  New  Jersey,  Edward  Burroughs,  has  laid 
down  certain  rules  which  he  regards  as  vital  to  protect  the 
public  interest.  His  main  point  is  that  the  grants  of  right 
of  way  should  require  the  track  to  conform  to  the  width  of 
vehicles  generally  in  use  on  the  highways;  that  the  rails  shall 
have  at  least  four  inches  flange,  and  that  wheiever  the  tracks 
are  laid  upon  public  roads  the  space  between  the  rails  and  for 
at  least  15  inches  outside  of  them  shall  be  either  paved  or 
macadamized  so  as  to  secure  a  good  roadbed.  These  re- 
quirements are  not  unreasonable,  in  view  of  the  value  of  the 
franchise  granted,  unKss  exception  is  made  in  the  matter  of 
paving;  but  of  course  local  conditions  will  largely  govern  in 
each  case.  Ehctric  railway  companies,  like  all  other  cor- 
porations, should  respect  the  rights  of  the  people  in  seeking 
franchises,  and  should  live  up  to  the  requirements  imposed 
after  the  latter  have  once  been  accepted. 
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Paris-London  Telautographic  Test. 

From  private  advices  received  in  Chicago  it  is  learned  that 
the  long-expected  test  of  Gray's  tdautograph  over  the  long- 
distance telephone  line  between  Paris  and  London  came  off 
on  the  night  of  December  15th  and  resulted  in  a  great 
success.  The  line  is  under  the  control  of  the  French  and 
English  governments,  and  as  no  newspaper  men  were 
present  no  publicity  has  heretofore  been  given  to  this  in- 
teresting and  important  event,  the  Western  Electrician 
ha\nng  the  good  fortune  to  make  the  first  announcement. 

Some  delay  at  the  outset  was  caused  by  a  broken  wire  at 
the  Paris  end,  but  after  this  was  remedied  the  telautograph 
representatives  wrote  back  and  forth  for  an  hour  and  a  half 
without  any  trouble.  The  French  government  was  rep- 
resented by  three  engineers,  who  were  delighted  with  the 
result.  The  distance  over  which  the  writiiig  was  electrically 
reproduced  was  312^2  miles,  and  all  agreed  that  it  was  a 
wonderjul  spectacle  to  watch  in  Paris  the  instantaneous 
reproduction  of  the  movement-;  of  a  pen  in  the  hands  of 
a  man  writing  in  London. 

Of  the  312/2  miles  of  line  23  miles  is  submarine  cab'.e  and 
5^^  miles  consists  of  buried  conductors  at  Paris.  All  of  the 
English  land  line  is  overhead.  Current  was  supplied,  at  the 
London  end,  by  a  battery  of  bichromate  cells,  two  rows  in 
parallel,  the  voltage  being  57,  while  at  Paris  there  were  stor- 
age batteries  and  Callaud  cells,  the  latter  being  arranged  four 
rows  in  parallel,  the  potential  being  6^  volts.  The  resistance 
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of  the  circuit  was  706  ohms  and  the  capacity  was  11  micro- 
farads. The  platen  resistance  at  each  end  was  550  ohms. 
The  difference  in  voltage  at  the;  ends  of  the  line  was  merely 
an  incident  due  to  convenient  arrangement  of  the  batteries. 
No  change  from  ordinary  conditions  was  made  in  the  ma- 
ch'nes   or  adjustments,  except  in  the  Morse  relays. 

The  actual  counted  speed  of  transmission  was  iS  words  in 
36  seconds  at  one  time  and  22  words  in  40  seconds  at  an- 
other, the  average  number  of  letters  in  each  word  being  five. 
The  writing  was  perfectly  legible  but  somewhat  ragged  at 
veiy  high  speed.  An  interesting  reproduction  of  an  actual 
message  written  in  Paris  and  received  in  London  during  the 
test  is  herewith  given,  somewhat  reduced  in  size.  Mr. 
Cushing,  who  wrote  it,  is  the  foreign  representative  of  the 
Gray  European  Telautograph  company  and  is  a  well-known 
Chcago  electrical  man. 

The  French  minister  of  posts  and  telegraphs,  \^'itb  the 
officers  of  his  staff,  visited  the  laboratory  at  Paris  and  in- 
spected the  machines,  appearing  to  be  much  interested. 
One  of  the  department  engineers  will  make  an  official  report 
of  the  test  to  the  government  of  France. 

The  telautograph  was  exhibited  and  explained  at  a  .'■pecial 
meeting  of  the  Societe  Internationale  des  Electriciens  in 
Paris  on  December  iSth.  M.  J.  Voisenat,  a  telegraph  en- 
gineer, delivered  the  lecture,  which  was  illustrated  by  elabo- 
rate diagrams  and  by  the  actual  operation  of  a  set  of  the  ma- 
chines. About  300  persons  were  present  and  all  were  greatly 
interested  and  eager  to  obtain  samples  of  the  electrically  trans- 
mitted writing.  At  the  conclusion  of  the  lecture  A.  Postel- 
Vinay,  the  president  of  the  society,  spoke  in  terms  of  warm 
praise  of  Dr.  Elisha  Gray  and  his  wonderful  invention. 

Mr.  Gushing,  in  a  recent  letter,  makes  amusing  allusion 
to  the  difficulties  experienced  by  the  Frenchmen  in  pro- 
nouncing American  names.  Dr.  Gray  is  known  as  Eleezi- 
g-r-r-r-ay  and  Mr.  Gushing  has  become  Monsieur  Cooste^n. 
Mr.  Gushing  hopes  to  be  able  to  sail  from  Genoa  for  home 
this  month. 
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National  Electric  Light  Association. 

A  partial  list  of  the  papers  to  be  read  at  the  Cleveland 
meeting  of  the  National  Electric  Light  association  on  Feb- 
ruarj-  19th,  20th  and  21st  is  as  follows:  "Some  Economits 
in  Electric  Light  and  Power  Stations,"  by  Edward  Weston; 
"Arc  Carbons  and  the  National  Electric  Light  Association 
Standard  of  Light,"  by  L.  B.  Marks;  "The  Monocyclic 
System,"  by  Dr.  Louis  Bell;  "The  Correct  Method  of  Pro- 
tecting Electric  Circuits,"  by  W.  E.  Harrington;  "The 
Evolution  of  Arc  Lighting  Machine-^,"  by  C.  N.  Black.  E. 
A.  Leslie's  paper,  read  at  the  Buffalo  meeting,  and  entitled 
"The  Operation  of  High  Tension  Currents  Underground 
from  a  Physical  and  Financial  Standpoint,"  will  be  taken 
up  and  discussed. 

The  Central  Traffic  Association  has  granted  the  applica- 
tion for  excursion  rates  to  the  Cleveland  meeting,  and  it  is 
announced  that  the  rate  from  all  points  in  its  territory  to 
Cleveland  will  be  a  fare  and  one-thrd  for  the  round  trip  on 
the  certificate  plan.  The  other  associations  will  undoubt- 
edly concede  the  same  rate. 

The  revised  rules  of  the  National  Electric  Light  associa- 
tion for  electrical  construction  and  operation  have  been 
neatly  issued  in  pamphlet  form,  and  may  be  had  uf  the 
secretary,  Geo.  F.  Porter,  136  Liberty  street.  New  York. 


Modern  Theories  as  to  Electricity.' 
By  Henry  A.  Rowland. 

It  is  no^  uncommon  for  electricians  to  be  asked  whether 
modern  science  has  yet  determined  the  nature  of  electricity, 
and  we  often  find  difficulty  in  answering  the  question.  When 
the  latter  comes  from  a  person  of  small  knowledge  which 
we  know  to  be  of  a  vague  and  general  nature,  we  naturally 
answer  it  in  an  equally  vague  and  general  manner;  but 
when  it  comes  from  a  student  of  science  anxious  and  able  to 
bear  the  iruih,  we  can  now  answer  with  certainty  that  elec- 
tricity no  longer  exists.  Electrical  phenomena,  electrostatic 
actions,  electromagnetic  actions,  electrical  waves— these  still 
exist  and  require  explanation;  but  electricity,  which,  accord- 
ing to  the  old  theory,  is  a  viscous  fluid  throwing  out  little 
amoeba-like  arms  that  stick  to  neighboring  light  substances 
and,  contracting,  draw  them  to  the  electrified  body,  elec- 
tricity as  a  self  repellant  fluid  or  as  two  kinds  of  fluid,  posi- 
tive and  negative,  attracting  each  other  and  repelling  them- 
selves— this  electricity  no  longer  exists.  For  the  name  elec- 
tricity, as  used  up  to  the  present  time,  s'gnifies  at  once  that 
a  substance  is  meant,  and  there  is  nothing  more  certain  to- 
day than  that  electricity  is  not  a  fluid. 

This  makes  the  task  of  one  who  attempts  to  explain 
modern  electrical  theory  a  very  difficult  one,  for  the  idea  of 
electricity  as  a  fluid  pervades  the  whole  language  of  electri- 
cal science,  and  even  the  definitions  of  electrical  units  as 
adopted  by  all  scientists  suggest  a  fluid  theory.  No  wonder, 
then,  that  some  practical  men  have  given  up  in  despair  and 
finally  concluded  that  the  easiest  way  to  understand  a  tele- 
graph line  is  to  consider  that  the  earth  is  a  vast  reseivoirof 
electrical  fluid,  which  is  pumped  up  to  the  line  wire  by  the 
battery  and  finally  descends  to  its  proper  level  at  the  distant 
end.  Is  not  this  the  proper  conclusion  to  draw  from  that 
unfortunate  term  "  electric  current"  ?  Remembering  this 
fact — that  we  cannut  yet  free  ourselves  from  these  old 
theories,  and  exactly  suit  our  words  to  our  meaning — we 
shall  now  try  to  understand  the  modern  progress  in  electri- 
cal theory. 

This  whole  progress  is  based  upon  something  in  the 
human  mind  which  warns  us  against  the  possibility  of  at- 
traction at  a  distance  through  vacant  space.  Newton  felt 
this  impossibility  in  the  case  of  gravitation,  but  it  is  to  Far- 
aday that  we  must  look  principally  for  the  idea  that  elec- 
trical and  magnetic  actions  must  be  carried  on  by  means  of 
a  medium  filling  all  space  and  usually  called  the  ether.  The 
development  of  this  idea  leads  to  the  modern  theory  of  elec- 
trical phenomena. 

Take  an  ordinary  steel  magnet  and,  like  Faraday,  cover  it 
with  a  sheet  of  paper,  and  upon  tWs  sprinkle  iron  filings. 
Mapped  before  us  we  see  Faraday'siines  of  magnetic  force 
extending  from  pole  to  pole.  We  can  calculate  the  form  of 
these  lines  on  the  suppositicn  that  a  magnetic  fluid  is  either 
distributed  over  the  poles  of  the  magnet  or  on  its  molecules, 
assuming  that  attraction  takes  place  through  space  without 
an  intervening  medium.  But  at  this  idea  the  mind  of  Fara- 
day revolted,  and  he  conceived  that  these  lines,  drawn  for 
us  by  the  iron  filings,  actually  exist  in  the  ether  surrounding 
the  magnet;  he  even  conceived  of  them  as  having  a  tension 
along  their  length  and  a  repulsion  for  one  another  perpen- 
dicular to  their  length. 

Two  magnets,  then,  near  each  other,  become  connected 
by  these  lines,  which,  like  little  elastic  bands  always  pulling 
along  the'r  length,  strive  to  bring  the  niagnt-ts  together. 
These  so-called  lines  of  force  (now  called  tubes  of  force) 
were,  by  his  theory,  conducted  better  by  iron  and  worse 
by  bismuth  than  by  the  ether  of  space,  and  so  gave  the 
explanation  of  magnetic  attraction  and  diamagneiic  re- 
pulsion. 

The  same  theory  of  lines  of  force  was  also  apphed  by  Far- 
aday to  electrified  bodies,  and  thus  all  electrostatic  attrac- 
tions were  explained.  By  this  idea  of  lines  of  force  it  will 
be  seen  that  Faraday  did  away  with  all  action  at  a  distance 
and  with  all  magnetic  and  electrical  fluids,  and  substituted, 
instead,  a  system  in  which  the  ether  surrounding  the  magnet 
or  the  electrified  body  became  the  all-important  factor  and 
the  magnet  or  electrified  body  became  simply  the  place 
where  the  lines  of  force  ended;  where  a  line  of  magnetic 
force  ended,  there  was  a  portion  of  imaginary  magnetic 
fluid;  where  a  line  of  electric  force  ended,  there  was  a  por- 
tion of  imaginary  electric  fluid.  As  the  quantities  of  so- 
called  plus  and  minus  electricity  in  any  system  are  equal, 
we  can  thus  imagine  every  charged  electrical  systeni  to  be 

I.     From  the  Engineering  Mag.izine. 


^9 

composed  of  a  group  of  tubes  of  electrical  force  {more 
strictly  electric  induction)  which  unite  the  plus  and  minus 
electrified  bodies,  each  unit  tube  having  one  unit  of  plus 
electricity  on  one  end  and  one  unit  of  minus  electri- 
city on  the  other.  The  tension  along  the  tube  explains 
the  reason  why  such  an  arrangement  acts  as  if  there  were 
real  plus  and  minus  electrical  fluids  on  the  ends  of  the  tube, 
attracting  one  another  at  a  distance.  Consider  a  plus  elec- 
trified sphere  far  away  from  other  bodies.  The  lines  of  force 
radiate  from  it  in  all  directions,  and,  being  symmetrical 
around  the  sphere,  they  pull  it  equally  in  all  directions. 
Now  bring  near  it  a  minus  electrified  body,  and  the  fines  of 
force  turn  to.vard  it  and  become  concentrated  on  the  side 
of  the  spheie  toward  such  a  body.  Hence  the  lines  pull 
more  strong'y  in  the  direction  of  the  negative  body,  and  the 
sphere  tends  to  approach  it. 

In  the  case  of  a  conducting  body  the  lines  of  force  always 
pass  outward  perpendicularly  to  the  surface,  and  hence,  it 
we  know  the  distribution  of  the  lines  over  the  surface,  or 
the  so-called  surface  density  of  the  electricity,  we  can  always 
tell  in  which  direction  the  body  tends  to  move.  It  is  not 
necessary  to  know  whether  there  are  any  attracting  bod- 
ies near  the  conductor,  but  only  the  distribution  of  the 
lines.  Thtse  lines  then  do  away  wiih  all  necessity  for  con- 
sidering action  at  a  distance,  for  we  only  have  to  imagine 
a  kind  of  eiher  in  which  line^  of  force,  with  given  proper- 
ties, can  exist,  and  we  have  the  explanation  of  electric  at- 
traction. 

But  the  question  now  arises  as  to  how  the  lines  of  electric 
force  can  be  produced  in  the  ether,  or,  in  other  words,  how 
bodies  can  be  charged. 

In  the  first  place  we  know  that  equal  quan.ities  of  plus 
and  minus  electricity  are  always  produced.  As  an  illustra- 
tion, suppose  it  is  required  to  charge  two  balls  with  electric- 
ity. Pass  a  conducting  wire  between  them  with  a  galvanic 
battery  in  itscircuit.  The  galvanic  battery  generates  the 
lines  of  force;these  crowd  together  around  it  and  push  each 
other  sideways  until  their  ends  are  pushed  down  the  wire 
and  many  of  them  are  pushed  out  upon  the  balls. 

When  the  tension  backward  along  the  lines  of  force  just 
balances  the  forward  push  of  the  electromotive  force  of  the 
battery,  equilibrium  is  established.  If  the  wire  is  a  good 
conductor,  there  may  be  electrical  oscillations  before  the 
fines  come  to  rest  in  a  given  position,  and  this  I  shall  con- 
sider below. 

The  motion  of  the  ends  of  the  lines  of  force  over  and  in 
the  wire  constitutes  what  is  called  an  electric  mrrent  in  the 
wire,  which  is  accompanied  by  magnetic  action  around  it, 
and  also  by  waves  of  electromagnetic  disturbance  which 
pass  outward  into  space. 

If,  after  equilibrium  is  established,  we  remove  the  wire, 
we  have  simply  two  charged  spheres  connected  by  lines  of 
electrostatic  force  and  thereby  attracted  to  each  other.  If 
we  rt  place  the  battery  by  a  dynamo  or  by  an  e'ectric  ma- 
chine the  effect  is -the  same. 

But  there  is  another,  way  by  which  bodies  are  often 
charged,  and  that  is  by  friction.  In  this  case  we  can 
suppose  the  glass  to  take  hold  of  one  lend  of  the  lines 
of  force  and  the  rubber  the  other  end,  and  it  is  then  only 
necessary  to  pull  the  bodies  asunder  to  fill  the  space  with 
lines.  The  friction  is  merely  needed  to  bring  the  two 
bodies  into  intimate  contact  and  remove  them  gt^ntly  from 
each  other. 

The  following  considerations  may  guide  us  in  understand- 
ing the  details  of  the  process.  It  is  well  known  from  Fara- 
day's researches  that  a  given  quantity  of  electricity  has  a 
fixed  relation  to  the  chemical  equivalents  of  substances. 
Thu=i  it  rerjuires  ro,OD0  absolute  electromagnetic  units  of 
electricity  to  deposit  114  grammes  of  silver,  6S  grammes  of 
copper,  34  grammes  of  z'nc,  etc. 

Hence  we  can  consider,  for  instance,  in  chloride  of  silver 
that  the  atoms  of  silver  are  joined  to  the  atoms  of  chlorine 
by  lines  of  electrostatic  force  which  hold  them  to  each 
other.  If,  by  rubbing  the  chloride  of  silver  we  could  re- 
move the  chlorine  on  the  rubber  while  leaving  the  silver,  we 
could  stretch  them  asunder  and  so  fill  space  with  the  lines 
of  electrostatic  force.  According  to  this  theory,  then,  each 
"atom  has  a  number  of  lines  of  force  attached  to  it,  and  it  is 
only  by  stretching  the  atoms  apart  that  we  can  fill  an  appreci- 
able space  with  them  and  so  cause  electrostatic  action  at  a 
distance. 

We  come  to  the  conclusion,  then,  that  all  electrification 
is  originally  produced  by  separating  the  atoms  of  bodies 
from  one  another,^  which  can  be  done  by  breaking  contact, 
by  friction,  or  by  direct  chemical  action  of  one  substance  on 
another,  or  in  some  other  manner  not  so  common.  The 
lines  of  electrostatic  fi>rce  in  a  case  of  electricity  at  rest 
must  always  begin  and  end  on  matter,  and  they  can  never 
have  their  ends  in  space  free  from  matter.  The  ends  can  be 
carried  along  with  the  matter,  constituting  electric  convec- 
tion, or  they  can  slide  through  a  metallic  conductor  or  an 
electr  )lyte  or  rarefied  gas,  making  what  we  call  an  electric 
current,  but  as  they  cannot  end  in  a  vacuum  ihey  cannot 
pass  through  it.  Thus  we  conclude  that  a  vacuum  is  a  per- 
fect non-conductor  of  electricity. 

The  exact  process  by  which  the  ends  of  the  lines  of  force 
pass  through  and  along  a  conductor  can  at  preser.t  be  only 
dimly  imagined,  and  no  existing  theory  can  be  considered 
as  entirely  siti-ifactory.  In  the  ca^e  of  an  electrolyte,  how- 
ever, we  can  form  a  fairly  jierfect  picture  of  whaf  takes 
place  as  the  decomposition  goes  on.  Tnus,  in  the  case  of 
znc  and  copper  in  hydrochloric  acid,  we  can  imagine  the 
zinc  plate  attracting  the  chlorine  of  the  acid,  thus  stretch- 
ing out  the  natural  line  of  electric  force  connecting  the  chlo- 
rine atom  and  the  first  hydrogen  atom;  we  can  imagine  the 
atoms  of  chlorine  and  hydrogen  in  the  body  of  the  liquid 
recombining  with  each  other,  and  their  lines  of  force  uniting 
until  they  form  a  complete  line  long  enough  to  stretch  from 
the  zinc  to  the  copper  plate;  and  all  without  once  ma-inga 
line  of  force  without  its  end  upon  matter.  We  can  further 
imagine  the  ends  of  this  line  sliding  along  the  copper  and 
zinc  plates  to  the  conducting  uirts  and  down  their  length, 
thus  making  an  electric  current  and  carrying  the  energy  of 
chemical  action  to  a  great  distance. 

If  the  ends  of  the  lines  should  slide  along  the  wire  with- 
out any  resistance,  the  wire  would  be  a  perfect  conductor, 
but  all  substances  present  some  resistance,  and  in  this  case 
heat  is  generated.     This  we  alwavs  find  where  an  electric 
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current  passes  along  a  wire.  As  to  the  exact  nature  of  this 
resistance  or  the  nature  of  metallic  conduction  in  general  we 
know  little,  but  I  believe  we  are  approaching  the  time 
when  we  can  at  least  imagine  what  happens  in  this  most-  in- 
teresting case. 

Besides  the  heating  due  to  the  electric  current,  steadily 
flowing,  we  must  now  account  for  the  magnetic  lines  of 
force  surrounding  the  current  and  the  magnetic  induction  of 
one  current  on  the  other. 

If  the  current  is  produced  by  the  ends  of  the  tubes  of  elec- 
trostatic force  moving  along  the  "wire,  then  we  may  imagine 
that  the  movement  of  the  lines  ot  electrostatic  force  in  space 
produces  the  lines  of  magnetic  force  in  a  direction  at  right 
angles  to  the  motion  and  to  the  direction  of  the  lines  of  elec- 
trostatic force.  At  the  same  time  we  must  be  careful  not  to 
assume  too  readily  that  one  is  the  cause  and  the  other  the  ef- 
fect; for  we  well  know  that  a  moving  line  of  magnetic  force 
(more  properly  induction)  produces,  as  Faraday  and  Max- 
well have  shown,  an  electric  force  perpendicular  to  the  mag- 
netic line  and  to  the  direction  of  motion.  Neither  line  can 
move  without  being  accompanied  by  the  other,  and  we  can, 
for  the  moment,  imagine  either  one  as  the  cause  of  the 
other.  However,  for  steady  currents,  it  is  simpler  to  take 
the  moving  Knes  of  electrostatic  force  as  the  cause  and  the 
magnetic  lines  as  the  effect. 

AVe  have  now  to  consider  what  happens  when  we  have  to 
deal  with  variable  currents  rather  than  steady  ones. 

In  this  case  we  know  from  the  calculations  of  the  great 
Maxwell  and  the  demonstrations  of  Herlz  that  waves  of 
electromagnetic  disturbance  are  given  out.  To  produce  these 
waves,  however,  very  violent  disturbances  are  necesiary.  A 
fan  waved  gently  in  the  air  scarcely  produces  the  mildest 
sort  of  waves,  while  a  bee,  with  comparatively  small  wings 
moved  quickly  and  vigorously,  emits  a  loud  sound. 


matter  can  act  upon  another  portion  at  a  distance  through 
apparently  vacant  space. 

Let  us  then  attempt  to  see  in  greater  detail  what  the  ether 
must  explain  in  order  that  we  may,  if  possible,  imagine  its 
nature. 

First — It  must  be^able  to  explain  electrostatic  attraction. 
These  electrostatic  forces  are  mostly  rather  feeble  as  we  or- 
dinarily see  them.  Air  breaks  down  and  a  spaik  passes 
when  the  tension  on  the  ether  amounts  to  about  jj^  pound 
to  the  square  inch.  It  is  the  air,  however,  that  causes  the 
break-down.  Take  the  air  entirely  away,  and  we  then  know 
no  limit  to  this  force.  In  a  suitable  liquid  it  may  amount 
to  500  times  that  in  air  or  5  pounds  to  i  square  inch,  and  be- 
come a  very  strong  force  indeed.  In  a  perfect  vacuum  the 
limit  is  unknown,  but  it  cannot  be  less  than  in  a  liquid,  and 
may  thus  possibly  amount  to  hundreds,  if  not  thousands,  of 
pounds  to  the  square  inch. 

Second — It  must  explain  magnetic  action.  These  actions_ 
are  apparently  stronger  than  electrostatic  actions,  but  in 
reality  they  are  not  necessarily  so.  A  tension  on  the  ether 
of  only  a  few  hundred  pounds  on  the  square  inch  will  ac- 
count for  all  magnetic  attraction  that  we  know  of,  although 
we  are  able  to  fix  no  limit  to  the  force  the  ether  will  sus- 
tain. No  signs  have  ever  been  discovered  of  the  ether 
breaking  down. 

Again,  we  mubt  be  able  to  account  for  the  magnetic  rotation 
of  polarized  light  as  it  passes  through  the  magnetic  field;  and 
it  can  only  be  accounted  for  by  assuming  a  rotation  around  the 
lines  of  magnetic  force.  This  action,  however,  takes  place 
only  while  the  lines  of  magnetic  force  pass  through  matter, 
and  it  has  neverbeen  observed  in  the  ether  itself.  The  ve- 
locity of  rotation,  however.  Is  immense,  the  plane  of  polari- 
zation rotating  in  some  cases  300,000,000  times  per  second. 

The  ether  must  also  account  for  the   earth's   magnetism. 


BALTIMORE   &    OHIO   ELECTRIC   LOCOMOTIVE   TRL'CK. 


So,  with  electricity,  we  must  have  a  very  violent  electrical 
vibration  before  waves  carrying  much  energy  are  given  out. 

Such  a  vibration  we  find  when  a  spark  passes  from  one 
conductor  to. another.  The  electrical  system  may  be  small 
in  size,  but  the  immensely  rapid  vibrations  of  millions  of 
times  per  second,  like  the  qiick  vibration  of  a  bee's  ^vi^g. 
sends  out  a  volume  of  waves  that  a  slowly  mo%'ing  current 
is  not  capable  of  producing.  The  velocity  of  these  waves  is 
now  known  to  be  very  nearly  300,000  kilometers  per  second. 
This  is  exactly  the  velocity  of  waves  of  light,  or  other  radia- 
tion in  general,  and  there  is  no  doubt  at  present  in  the 
minds  of  physicists  that  these  waves  of  radiation  are  electro- 
magnetic waves. 

By  this  great  discovery,  which  almost  equals  in  importance 
that  of  gravitation,  Maxwell  has  connected  the  theories  of 
electricity  and  of  light,  and  no  theory  of  one  can  be  com- 
plete without  the  other.  Indeed  they  must  both  rest  upon 
the  properties  of  the  same  medium  which  fills  all  space— the 
€ther. 

Not  only  must  this  ether  account  for  all  ordinary  electrical 
and  magnetic  actions,  and  for  light  and  other  radiation,  but 
it  must  also  account  for  the  earth's  magnetism  and  for  grav- 
itation. 

To  account  for  the  earth's  magnetism,  we  must  suppose 
the  ether  to  have  such  properties  that  the  rotation  of  ordi- 
nary matter  in  it  produces  magnetism.  To  account  for  grav- 
itation it  must  have  such  properties  that  two  masses  of  mat* 
ter  in  it  tend  to  move  toward  each  other  with  the  known  law 
of  force,  and  without  any  loss  of  time  in  the  action  of  the 
force.  We  know  that  moving  electrical  oi  magneiic  bodies 
require  a  time  represented  by  the  velocity  of  light  before  they 
can  attract  each  other  in  the  line  joining  them.  But,  for 
gravitation,  no  time  is  allowable  for  the  propagation  of  the 
attraction. 

But  the  problem  is  not  so  hopeless  as  it  at  first  appears. 
Have  we  not  in  two  hundred  and  fifty  years  ascended  from 
the  idea  of  a  viscous  fluid  surrounding  the  electrified  body 
and  protruding  arms  outward  to  draw  in  the  light  surround- 
ing bodies  to  the  grand  idea  of  a  universal  medium  which 
shall  account  for  electricity,  magnetism,  light  and  gravita- 
tion? 

The  theor>'  of  electricity  and  magnetism  reduces  itself, 
then,  to  the  theory  of  the  ether  and  its  connection  with  or- 
dinary matter,  which  we  imagine  to  be  always  immersed  in 
it.     The  ether  is  the  medium  by  which  alone  one  portion  of 


If  we  assume  that  magnetic  lines  of  force  are  simply  vortex 
filaments  in  the  ether,  we  have  only  to  suppose  that  the 
ether  is  carried  around  by  the  rotation  o(  the  earth,  and  we 
have  the  explanation  needed.  The  magnetism  of  the  earth 
would  then  be  simply  a  whirlpool  in  the  ether. 

Third — The  ether  must  be  able  to  transmit  to  a  distance  an 
immense  amount  of  energy  either  by  means  of  electromag- 
netic waves  as  in  light  or  by  the  similar  action  which  takes 
place  in  the  ether  surrounding  a  wire  carrying  an  electi-ic 
current. 

The  amount  of  energy  which  can  be  transmitted  by  the 
ether  in  this  manner  is  enormous,  far  exceeding  that  which 
can  be  carried  by  anything  composed  of  ordinary  matter. 
Thus  take  the  case  of  sunlight:  On  the  earth's  surface  illu- 
minated by  strong  sunlight  a  horse  power  of  energy  falls  on 
every  seven  square  feet.  At  the  surface  of  the  sun  the  etherial 
waves  carry  energy  outward  at  the  rate  of  nearly  S,ooo 
horse  power  per  square  foot  ! 

Again,  an  electric  wire  as  large  as  a  knitting  needle,  sur- 
rounded with  a  tube  half  an  inch  in  diameter  in  which  a 
perfect  yacum  has. been  made  to  prevent  the  escape  of  elec- 
tricity, may  convey  to  a  distance  a  thousand  horse  power, 
indeed  even  ten  thousand  or  more  horse  power,  there  being 
apparently  no  limit  to  the  amount  the  ether  can  carry. 

Compare  this  with  the  steam  engine,  where  only  a  few 
hundred  horse  power  require  an  enormous  and  clumsy  steam 
pipe.  Or,  again,  the  amount  carried  by  a  steel  shaft,  which, 
at  ordinary  rate  of  speed,  would  require  to  be  about  a  foot 
in  diameter  to  transmit  10,000  horse  power. 

When  we  compare  the  energy  transmitted  through  a  square 
foot  of  ether  in  waves,  as  in  the  case  of  the  sun,  w^ith  the 
amount  that  can  be  conveyed  by  means  of  sound  waves  in  air 
or  even  sound  waves  steel,  the  comparison  becomes  simply 
ridiculous,  the  ether  being  so  immensely  superior.  As  quick 
as  light,  the  ether  sends  its  wave  energy  to  the  distance  of 
a  million  miles  while  the  sluggard  air  carries  it  one.  Thus, 
with  equal  strain  on  each,  the  ether  carries  away  a  million 
times  the  energy  that  the  air  could  do. 

Fourth — The  ether  must  account  for  gravitation.  For  this 
purpose  we  are  allowed  no  time  what  ever  to  transmit  the  at- 
traction. As  soon  as  the  position  of  two  bodies  is  altered, 
just  so  soon  must  the  line  of  action  from  one  to  the  other 
be  in  the  straight  line  between  them. 

If  this  were  not  so,  the  motion  of  the  planets  around  the 
sun  would  be  greatly  altered.     Toward   the  invention  of 


such  an  ether,  capable  of  carrying  on  all  these _actions  at 
once,  the  minds  of  many  scientific  men  are  bent.  Now  and 
then  we  are  able  to  give  the  ether  such  properties  as  to  ex- 
plain one  or  two  of  the  phenomena,  Ijut  we  always  come  in- 
to conflict  with  other  phenomena  that  equally  demand  ex- 
planatioji. 

There  is  one  trouble  about  the  ether  which  is  rather  dif- 
ficult to  explain,  and  that  is  the  fact  that  it  does  not  seem 
to  concentrate  itself  about  the  heavenly  bodies.  As  far  as 
we  are  able  to  test  the  point,  light  passes  in  a  straight  line 
through  space  even  when  near  one  of  the  larger  planets,  un- 
less the  latter  possesses  an  atmosphere.  This  could  hardly 
happen  unless  the  ether  was  entirely  incompressible  or  else 
posessed  no  weight. 

If  the  ether  is  the  cause  of  gravitation,  however,  it  is 
placed  outside  the  category  of  ordinary  matter,  and  it  may 
thus  have  no  weighf  although  still  having  inertia — a  thing 
impossible  for  ordinary  matter  where  the  weight  is  always 
exactly  proportional  to  inertia. 

Ether,  then,  is  not  matter,  but  something  on  which 
many  of  the  properties  of  matter  depend. 

It  is  curious  to  note  that  Newton  conceived  of  a  theory  of 
gravitation  based  on  the  ether,  which  he  supposed  to  be 
more  rare  around  ordinary  matter  than  in  free  space.  But 
the  above  considerations  would  cause  the  rejection  of  such 
a  theory.  We  have  absolutely  no  adequate  theory  of  gravi- 
tation as  produced  by  the  ether. 

To  explain  magnetism,  physicists  usually  look  to  some 
rotation  in  the  ether.  The  magnetic  rotation  of  the  plane 
of  polarization  of  light,  together  with  the  fact  of  the  mere 
rotation  of  ordinary  matter,  as  exemplified  by  the  earth's 
magnetism,  both  point  to  rotation  in  the  ether  as  the  cause 
of  magnetism.  A  smoke  ring  gives,  to  some  extent,  the 
modern  idea  of  a  magnetic  line  of  force.  It  is  a  vortex  fila- 
ment in  the  ether. 

Electrostatic  action  is  more  difficult  to  explain,  and  we 
have  hardly  got  further  than  the  vague  idea  that  it  is  due 
to  some  sort  of  elasiic  yielding  in  the  ether. 

Light  and  radiation  in  general  are  explained  when  we  un- 
derstand clearly  magnetic  and  electrostatic  actions,  as  the 
two  are  linked  together  with  certainty  by  Maxwell's  theory. 

Where  is  the  genius  who  will  give  us  an  ether  that  will 
reconcile  all  these  phenomena  w  ith  one  another  and  show- 
that  they  all  come  from  the  properties  of  one  simple  fluid 
filling  all  space,  the  life-blood  of  the  universe — the  ether  ? 


Baltimore   &.   Ohio    Electric   Locomotive 
Truck. 

The  accompanying  illustration  gives  a  side  view  of  one  of 
the  heavy-duty  locomotive  trucks  electrically  equipped  for 
the  Belt  Line  tunnel  of  the  Baltimore  &  Ohio  Railroad 
company  by  the  General  Electric  company.  These  trucks 
are  of  forged  iron,  each  resting  upon  four  driving  wheels 
of  cast  steel,  sixty-two  inches  in  diameter.  Flexibily  sup- 
ported upon  each  of  these  trucks  are  two  six-pole  gearless 
motors,  one  for  each  axle,  transmitting  their  motion  from 
the  armatures  to  the  wheels  by  means  of  an  especially  de- 
signed flexible  coupling.  The  method  of  spring  suspension 
has  been  carefully  modified  to  allow  of  the  immediate  ad- 
justment of  the  wheels  to  the  irregularities  of  the  tracks  and 
thus  effect  a  diminution  in  the  wear  both  to  the  motors  and 
the  track.  The  massive  armatures  are  of  the  iron-clad  type. 
A  hollow  shaft  serves  to  support  the  armature,  and  through 
this  passes  the  wheel  axle,  to  which  it  is  connected  by  the 
universal  coupling  already  mentioned,  which  allows  of 
freedom  of  movement  in  any  direction. 

The  complete  motors  are  the  largest  railway  motors  in 
the  world,  and  while  ponderous  in  appearance  are  by  no 
means  so  bulky  as  might  be  expected  from  the  heavy  duty 
they  will  be  called  upon  to  perform.  They  are  so  set  on  the 
truck  that  they  will  be  easy  of  access  under  all  circum- 
stances, whether  the  locomotive  is  at  a  standstill  or  in 
motion. 

The  cab,  which  will  be  spring-supported  on^-the  truck 
frame,  will  be  of  sheet  iron  and  wood  and  will  have  win- 
do\\s  on  all  sides  in  order  that  the  occupants  may  have  an 
unobstructed  view  in  all  directions.  Within  the  cab  will  be 
set  up  the  series  parallel  controller,  by  means  of  which  the 
movements  of  the  locomotive  will  be  at  the  command  of  the 
driver,  and  the  air  pump,  operated  by  a  small  electric  motor, 
which  will  supply  the  air  for  the  compressed  air  brakes  aiid 
the  whistle.  I'he  locomotive  will  be  also  equipped  with 
bells,  safety  devices,  etc.,  and  will  have  a  Janney  automatic 
coupler  at  each  end 

From  the  illustration  of  one  '.ruck  it  will  be  seen  that  the 
finished  locomotive  will  be  an  imposing  piece  of  electrical 
machinery.  It  will  weigh  in  its  completed  state  ninety-five 
tons,  will  be  14  feet  3  inches  long,  9  feet  634^  inches  high 
and  will  be  of  standard  guage.  The  maximum  speed  will  be 
'50  miles  an  hour.  This  will  be  reduced  to  30  miles  an  hour 
when  half  the  drawbar  pull  is  exerted  and  to  1 5  miles  an  hour 
with  full  drawbar  pull.  The  average  speed  of  the  loaded 
train  will  be  about  30  miles  an  hour.  It  can  of  course  be 
riin  either  forward  or  backward. 

This  locomotive  is  designed  for  heavy  work  and  will  be 
called  upon  to  handle  trains  as  heavy  as  those  now  hauled 
by  the  heaviest  steam  locomotives.  A  test  ofone  of  the  trucks 
completed,  as  shown  in  the  illustration,  was  recently  made 
upon  the  tracks  at  the  Schenectady  works  of  the  con- 
struction company.  In  order  to  obtain  the  necessary  load 
a  New  York  Central  heavy  six-wheel  engine  was  made  use 
of,  and  the  electric  locomotive  truck  coupled  to  it.     The 
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raachioes  were  then  sent  in  opposite  directions  and  tugged 
at  the  connecting  coupling  as  in  a  tug  of  war.  The  electric 
locomotive  had  a  slight  advantage  over  the  steam  engine  in 
weight  on  the  driving  wheels,  and  pulled  it  up  and  down 
the  track  with  apparent  ease.  For  the  same  weight  upon 
the  drivers  it  was  shown  that  the  electric  locomotive  will 
start  a  greater  load  than  the  steam  locomotive,  the  pull  be- 
ing constant  throughout  the  entire  revolution  of  the  wheel, 
the  difficulty  of  variation  of  pull  with  the  angle  crank  as  in 
the  steam  locomotive  being  eliminated.  The  test  also  proved 
that  not  only  were  the  motors  sufficiently  powerful,  but 
that  the  driving  mechanism  and  armature  couplings  are 
ampiv  strong  to  transmit  the  torque  of  the  armature  to  the 
axle. 

The  power  house  at  Baltimore  is  rapidly  nearing  comple- 
tion and  the  generating  machinery  is  almost  ready  for  instal- 
lation. The  overhead  apparatus,  which  has  been  especially 
designed  to  meet  the  extraordinary  requiremenls,  will 
shortly  be  in  position,  and  before  many  months  have  passed 
the  steam  locomotive  will  have  become  a  neutral  object  in 
the  operation  of  trains  in  the  Belt  Line  tunnel,  which,  freed 
of  smoke  and  soot,  will  be  brilliantly  lighted  by  mcandes- 
cent  lamps.  A  great  step  will  then  have  been  made  toward 
universal  electrical  locomotion  on  steam  roads. 


Callender  Telephone  Exchange  System. 

Romaine  Callender  has  spent  several  years  in  perfecting 
the  details  of  an  automatic  telephone  exchange  system,  by 
which  subscribers  make  their  own  connections,  dispensing 
entirely  with  operators   and  the  elaborate  and  expensive 


At  the  subscriber's  station  is  a  telephone,  Fig.  i,  with  a 
signaling  transmitter  of  special  form.  It  consists  of  an  in- 
sulated rotatable  cylinder  carrying  ten  contact  strips  of  vary- 
ing length.  Held  against  the  cylinder  are  ten  contact 
brushes.  One  of  these  is  adapted  to  make  electrical  connec- 
tion successively  with  each  one  of  the  contact  strips  on  the 
cylinder,  when  the  cylinder  is  rotated.  Another  of  the  con- 
tact brushes  connects  with  only  nine  of  the  contact  strips, 
while  the  next  brush  connects  with  only  eight  strips,  and  so 
on  to  the  tenth  brush,  which  makes  electrical  connection 
with  only  one  of  the  contact  strips.  This  circuit  making 
and  breaking  cylinder  has  electrical  connection  with  a  series 
of  hand-operated  indicator  switches,  located  on  the  front  of 
the  signaling  transmitter  case.  Each  of  these  switches  is 
adapted  for  indicating  any  one  of  a  series  of  numerals,  o  to 
9  inclusive.  The  number  of  the  switches  is  equal  to  the 
number  of  numeral  places  in  the  value  of  the  highest  num- 
bered line  in  the  system — that  is  to  say,  in  a  system  of 
not  more  than  two  numeral  places,  up  to  99,  two  switches, 
as  in  Fig.  i,  are  necessary.  In  a  system  of  three  numeral 
places,  up  to  999,  three  switches  are  required,  and  so  on. 
The  impulse  transmitting  cylinder  revolves  as  many  times 
as  there  are  indicator  switches  on  the  outside  of  the  case. 
In  a  system  of  not  more  than  99  telephones  the  cylinder  is 
caused  to  revolve  two  complete  revolutions,  together  with 
an  extra  preliminary  revolution  for  transmitting  a  prelim- 
inary impulse  to  the  exchange  station  for  the  purpose  of 
seii:ing  some  unused  portion  of  the  percentage  apparatus; 
the  succeeding  revolutions  being  for  transmitting  the  signal- 
ing impulses  representing   the  thousand,   hundreds,    tens 


breaking  cylinder  revolves  as  many  times  as  there  are  numera 
places  in  the  value  of  ihe  highest  numbered  line  in  the  sys- 
tem, as  has  already  been  explained. 

Whenever  a  signal  is  transmitted  to  the  central  station,  a 
preliminary  impulse  precedes  it  and  causes  the  seizure  and 
isolation  of  one  of  a  number  of  connecting  strips  control- 
ling access  to  mechanisms  for  registering  the  number  of  the 
telephone  with  which  connection  is  desired.  The  signaling 
impulses,  as  they  arrive  at  the  exchange,  are  registered  on 
one  or  more  instruments  designated  "numerical  receivers.'' 
Each  series  of  impulses,  corresponding  to  hundreds,  tens, 
etc.,  is  registered  on  a  separate  receiver.  In  series  with 
each  group  of  numerical  receivers  is  an  instrument  desig- 
nated the  "  numerical  separator."  The  office  of  the  sepa- 
rator is  to  distribute  the  different  sets  of  impulses  to  their 
respective  receivers,  so  that  if  a  call  is  turned  in,  for  say 
number  36,  the  separator  divides  the  first  set  of  impulses 
from  the  second,  and  causes  them  to  be  registered  on  two 
different  receivers — the  tens  on  one  and  the  units  on  the 
other.  An  instrument  known  as  the  "  numeralizer''  now 
comes  into  play  and  totalizes  the  indications  of  hundreds, 
tens,  etc..  and  then  selects  the  circuit  of  equivalent  numer- 
ical value.  The  signaling  telephone  is  then  connected  to 
the  telephone  signaled  for,  and  at  the  same  time  a  copper- 
ball,  which  has  been  released  over  a  signaling  track,  runs 
along  it  by  gravity  and  causes  the  call-bells  of  both  sub- 
scribers to  be  operated,  notifyiug  them  of  their  intercon- 
nection. Each  of  the  foregoing  division  reverts  to  common 
use  as  soon  as  it  has  done  its  share  in  the  making  up  of 
the    complete  connection;   the  connector  only  remaining  in 


Fig.    I.     Signaling  Transmitter. 


Fig.  3.     Progressive  Switch. — First  View, 


Numerical  Receiver. 


switchboards  now  in  use  in  telephone  exchanges.  This 
system,  which  is  of  great  interest,  bearing  evidence  of  the 
thought  and  ingenuity  expended  upon  it,  is  now  about  to  be 
made  public,  and  an  exhibition  of  it  will  be  given  in  Mr. 
Callander's  laboratory  in  the  Decker  building,  Union  Square, 
New  York,  on  or  about  January  i6th.  Space  will  permit 
only  a  brief  outline  description. 

The  system  is  based  upon  the  fact,  shown  by  statistics  of 
exchanges,  that  an  average  of  not  over  20  per  cent,  of  the 
total  number  of  telephones  is  in  use  at  one  time.  A  per- 
centage exchange  system,  as  invented  by  Mr.  Callender,  is 
one  which  provides  mechanism  enough  to  do  the  estimated 
maximum  business  at  any  busy  portion  of  the  day.  Instead 
of  an  individual  mechanism  for  each  and  every  subscriber,  a 
percentage  only  of  mechanisms  is  provided.  A  telephone 
subscriber,  on  turning  in  a  call  to  the  exchange,  individualizes 
for  his  own  use  one  of  the  common  mechanisms  not  in  use 
at  the  time  his  call  arrives.  A  division  of  the  apparatus  into 
signal  receiving  mechanisms,  signaling  mechanisms,  connect- 
ing mechanisms  and  mecliauisms  through  which  conversation 
may  be  obtained,  allows  of  the  full  benefi  t  of  percentage  use,  as 
these  mechanisms  may  exist  in  exact  proportion  to  their  use. 
Provision  is  made  by  which  the  receiving  mechanism  stores 
up  the  incoming  call  long  enough  to  allow  some  portion  of 
the  system  to  fall  into  disuse,  thus  enabling  the  stored  ■:all 
to  become  effective. 


Fig  8.   Signaling  Track. 
CALLENDER   TELEPHONE   EXCHANGE   SYSTEM. 

and  units  in  the  number  of  the  telephone  with  which  connec- 
tion is  desired.  The  mechanism  of  the  signaling  trans- 
mitter includes  a  controlling  commutator  for  changing  the 
circuit  through  the  several  indicator  switches  in  succession. 
To  illustrate  its  working  suppose  that  a  call  is  just  being 
turned  in  for  connection  with  some  other  telephone,  say 
number  684.  Three  ot  the  signaling  transmitter  indicator 
switches  would  be  set  in  numeral  order,  from  left  to  right, 
so  that  the  left-hand  switch  would  indicate  6,  the  middle 
switch  8,  and  the  right-hand  switch  4.  The  controlling 
commutator,  by  changing  the  circuit  through  the  indicator 
switches  Irom  left  to  right  successively  for  each  rotation, 
causes  impulses  the  equivalent  of  6S4  to  be  transmitted  to 
the  exchange  station.  Should  it  be  desired  to  signal  for 
connection  with  telephone  number  6,  only  one  of  the  indica- 
tor switches  is  required  to  be  set.  It  does  not  matter  which 
one  of  the  switches  is  set,  the  result  will  be  six  impulses 
transmitted.  The  impulses  as  they  arrive  at  the  exchange 
are  automatically  classified  into  hundreds,  tens,  etc.  The 
signaling  transmitter  is  set  in  operation  by  a  lever  which 
projects  from  the  side  of  the  transmitter  case.  The  lever 
when  drawn  down  stores  up  energy  in  a  coil  spring.  The 
spring  operates  a  wheel  train  and  fan,  %vith  which  are  con- 
nected the  circuit-making  and'breaking  cyhnder  and  its  con- 
trolling commutator.  This  controlling  commu  tator  revolves 
only  once    at    each  operation,  but  the  circuit-making    and 


Fig.  4.     Progressive  Switch. — Second   View. 

use  during  the  time  that  conversation  is  being  held  over  the 
connected  lines. 

It  will  be  impossible  to  go  into  detailed  description  of  the 
central  station  apparatus  in  this  place.  Fig.  2  shows  the 
circuit  selector,  which  is  used  for  receiving  incoming  calls, 
for  seizing  any  of  the  unused  portions  of  the  apparatus,  and 
for  individualizing  to  the  calling  subscriber,  for  the  time 
being,  that  portion  of  the  apparatus  seized.  The  functions 
of  the  other  devices  may  be  summarized  as  follows:  Figs. 
3  and  4,  progressive  switch,  a  mechanism  common  to  all  of 
the  subscribers,  which  when  brought  under  the  control  of  a 
signaling  subscriber,  is  held  by  him  free  from  interruption 
until  the  several  steps  making  up  the  connection  have  been 
effected;  Fig.  5,  numerical  receiver,  for  registering  the 
number  of  the  telephone  with  which  connection  is  desired; 
Fig,  6,  numerical  separator,  for  separating  the  sets  of  impulses 
constituting  the  call,  so  that  they  are  automatically  classified 
into  thousands,  hundreds,  tens,  and  units,  as  they  arrive  at 
the  exchange  station;  Fig.  7,  numeralizer,  for  totalizing  the 
thousands,  hundreds,  tens,  and  units  registered  by  the 
numerical  receivers,  for  selecting  the  telephone  with  which 
connection  is  desired,  and  acting  also  as  an  auxiliary  for 
bringing  said  telephone  into  connection  with  the  line  of  the 
signaling  subscriber;  Fig.  8,  signaling  track,  for  signaling 
the  subscribers  when  connection  is  established  or,  where  a 
telephone  called  is  in  nse,  for  signaling  that  fact  to  the  call- 
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i  ng  subscriber.  The  connector  is  an  apparatus  having  a 
plurality  of  conductors,  through  which  the  calling  and  the 
called  subscribers  are  interconnected. 

It  is  claimed  that  these  improvements  will  make  the  con- 
struction and  maintenance  of  an  exchange  so  much  less  ex- 
pensive than  existing  systems  that  telephones  can  be  sup- 
plied to  subscribers  at  from  30  to  60  per  cent,  less  than 
present  rates,  the  exact  saving  depending  upon  local  con- 
ditions.  


be  in  itself  interesting.  Our  street  railway  system,  with  its 
water-power  power  house,  has  always  been  a  subject  of  much 
favorable  comment  from  our  American  cousins. 

Will  the  Western  Electrician  kindly  extend  in  behalf 
of  our  carnival  management  a  hearty  invitation  to  any  and 
all  of  your  readers  and  their  friends  to  visit  Ottawa  during 
carnival  week?  T.  AheaRN. 

Ottawa,  December  22,   1S94. 


A  Great  Supply  House. 

With  business  men  the  new  year  season  is  one  alike  of 
realization  and  anticipation.  During  ihe  last  two  years, 
notwithstanding  the  general  depression  in  trade,  there  are 
some  merchants  and  firms,  particularly  in  the  West  and  in 
the  electrical  business,  that  can  look  back  upon  a  growth 
that  must  to  them  be  a  matter  of  much  satisfaction.  While 
the  year  1S94  has  not  fulfilled  the  expectations  of  all 
electrical  concerns,  it  is  a  pleasure  to  chronicle  the  fact 
that  there  are  quite  a  number  of  enterprises  in  the  West 
that  nobly  pushed  ahead,  some  progressing  not  only  in  a 
manner  indicative  of  sound  financial  policy  and  good  busi- 
ness methods,  but  making  what  should  rightly  be  termed 
remarkable  records,  and  especially  so  when  viewed  in  the 
light  of  comparatively  small  beginnings.  A  notable  example 
is  to  be  found  in  the  growth  and  present  prosperity  of  one  of 
Chicago's  great  supply  houses.  There  are  few  men  in  the 
West  who  cannot  remember  the  conservative  start  made  in 
1S91  by  Willard  W.  Low  and  Thomas  I.  Stacey,  now 
respectively  president  and  secretary  and  treasurer  of  the 
Electric  Appliance  company  of  Chicago.  Travel  where  you 
may  throughout  the  United  States  to-day,  it  would  be  hard 
to  find  an  electrical  buyer  who  has  not  heard  of  the  Appli- 
ance company.  In  the  early  days, with  Mr.  Stacey  at  the  helm 
in  the  office  and  Mr.  Low  managing  the  commercial  policy 
of  the  firm  on  the  road,  these  two  young  men  made  their  start. 
To-day  the  business  is  such  as  to  confine  both  closely  to 
their  offices  and  necessitate  the  employment  of  a  large  num- 
ber of  skilled  traveling  men  and  many  clerks  to  take  care  of 
the  great  volun.e  of  trade  which  their  effective  promotion 
and  management  has  brought  to  them. 

In  a  recent  issue  of  the  Western  Electrician  the  story 
of  the  progress  of  the  undertaking  of  these  two  enterprising 
young  men  was  told  at  length.  Unnecessary  although 
it  is  to  enumerate  the  details  of  their  energetic  careers,  no 
better  compliment  could  be  paid  them  than  to  call  to  mind 
the  comparatively  modest  start  made  four  years  ago  and  to 
point  to  the  now  prosperous  and  rapidly  growing  business 
at  their  extentsive  headquarters,  242  ^^adison  street,  Chicago. 


Phonograph  versus  Graphophone. 

A  decision  was  rendered  in  the  Supreme  Court  of  the 
District  of  Columbia  on  December  24th,  in  the  suit  which 
had  been  pending  for  nearly  two  years,  brought^  by  the 
American  Graphophone  company,  nominally  against  the 
Columbia  Phonograph  company,  but  the  real  parties  de- 
fendant being  Thomas  A.  Edison  and  the  Edison  Phono- 
graph Works.  It  was  alleged  by  the  American  Grapho- 
phone company  that  the  original  Edison  tin  foil  phonograph 
was  a  failure,  as  the  sound  records  it  made  were  not  accu- 
rate, permanent,  nor  capable  of  being  reproduced  as  often 
as  desired,  could  not  be  detached  from  the  machine,  handled 
and  transported,  and  that  the  art  as  now  known  was  created 
by  the  inventions  ot  Alexander  Graham  Belt,  Chichester  A. 
Bell  and  Charles  Sumner  Tainler,  who  began  their  work 
under  the  auspices  of  the  Volta  Laboratory  association  and 
whose  patents  were  afterward  acquired  by  the  American 
Graphophone  company,  and  that  every  phonograph,  every 
phonograph  cylinder  and  every  phonograph  record  became 
practical  and  valuable  oirfy  so  far  as  it  relied  upon  the 
principle  of  engraving  the  record  as  distinguished  from  the 
abandoned  method  of  indenting,  used  in  Edison's  original 
tin  foil  phonograph.  No  testimony  was  taken  for  the  Co- 
lumbia Phonograph  company  in  the  case,  and  when  the 
time  limit  fixed  by  the  court  had  almost  expired  the  defend- 
ant withdrew  counsel  and  allowed  a  decree  by  default.  The 
court  finds  for  the  American  Graphophone  company  on 
every  point,  issues  a  decree  of  injunction  against  the  defend- 
ants, and  orders  an  accounting  by  the  auditor  of  the  court. 
Other  suits  are  pending  in  New  Jersey,  New  York,  Ohio, 
Massachusetts,  Illinois  and  Kansas. 


COMMUNICATION. 

Ottawa  Winter  CarnivaL 

To  the  Editor  vf  ihc  Westekn  Electrician: 

I  will  esteem  it  a  favor  if  you  will  kindly  notice  in  your 
valued  paper  the  fact  that  a  grand  winter  carnival  will  be 
held  in  this  city  commencing  January  21st  and  continuing 
until  the  26th.  Our  winter  weather  is  practically  the  same 
as  Montreal,  where,  as  you  are  probably  aware,  very  success- 
ful winter  carnivals  have  been  held.  Ottawa  is  the  political 
capital  of  Canada  and  is  but  three  and  one-half  hours  from 
Montreak  It  is  beautifully  situated  and  has  a  population 
of  50,000,  all  progressive  people.  The  city  should  be 
especially  attractive  to  my  electrical  confreres,  as  Ottawa  is 
generally  recognized  as  electrical  headquarters,  and,  in 
proportion  to  population,  it  has,  I  may  venture  to  say,  on  a 
larger  scale  than  any  other  city  in  America,  adopted  electric- 
ity in  its  various  domestic  applications.  The  operation  of 
our  electric  railway  in  the  midst  of  a  Canadian  w-inter  should 
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New  York  Notes. 

New  York,  January  5. — The  afTairs  of  the  trolley  rail- 
way companies  continue  to  attract  a  large  share  of  public 
attention.  In  Brooklyn  the  prospect  of  a  strike  now  ap- 
pears to  be  remote.  Representatives  of  the  companies  and 
of  the  men  have  had  several  conferences,  and  it  appears 
likely  that  a  compromise  will  be  reached,  although  the 
agreement  has  not  been  signed.  Some  of  the  motormen  de- 
clare that  in  the  event  of  a  strike  the  railroad  officials  would 
not  dare,  in  the  face  of  the  present  public  indignation 
against  ihe  alleged  reckless  operation  of  the  trolley  cars,  to 
run  their  cars  with  inexperienced  men.  This  feeling  is 
caused  by  the  increased  number  of  trolley  car  accidents  of 
late.  Mayor  Schieren  has  appointed  an  advisory  commis- 
sion to  take  into  consideration  the  w^hole  matter  of  the 
speed  of  trolley  cars  and  the  responsibility  of  the  manner 
of  running  the  cars,  which  has  caused  so  many  accidents. 
The  subject  has  been  discussed  by  the  mayor  and  the  heads 
of  departments  since  he  vetoed  the  resolution  of  the  Board 
of  Aldermen  providing  for  a  commission  to  pass  upon  the 
relative  merits  of  safety  fenders  and  providing  a  penalty  if 
they  were  not  used  by  the  street  cars  companies.  The 
commission  consists  of  John  Gibb,  merchant;  W.  H. 
Nichols,  broker;  Prof  Austen  of  the  Polytechnic  Institute; 
John  H.  Schumann,  manufacturer,  and  R.  S.  Walker, 
merchant.  The  state  railroad  commissioners  are  also  com- 
ing to   Brooklyn  next  vveek  to  take  up  the  trolley  question. 

On  Monday  the  Brooklyn  City  company  will  begin  to 
carry  mails  on  one  of  its  lines.  The  matter  has  been  under 
consideration  for  some  time,  and  it  was  left  for  the  company 
to  decide  which  one  of  its  many  lines  should  be  first  used  in 
an  experimental  way.  The  decision  was  in  favor  of  the  Flat- 
bush  lines,  by  which  mails  will  be  carried  after  January  7th 
between  the  general  postoffice  in  Brooklyn  and  the  post- 
offices  in  Flatbush  and  Flatlands.  This  new  arrangement 
will  undoubtedly  open  the  way  for  the  carriage  of  mails  on 
an  extensive  scale  by  the  Brooklyn  City  company,  whose 
lines  penetrate  to  almost  every  part  of  the  city.  The  new 
service  at  first  will  consist  simply  of  the  transportation  of 
mailbagsin  both  directions  on  the  trolley  cars,  under  the 
custody  of  the  motorman  and  conductor.  The  mails  will  be 
placed  on  the  front  platforms  of  certain  cars  at  Fulton  and 
Johnson  streets,  the  nearest  point  of  connection  between  the 
railroad  tracks  and  the  postoffice,  and  will  be  deposited  at 
the  two  offices  already  mentioned,  from  which  in  turn  the 
mails  will  be  returned  and  received  by  the  general  postoffice 
again  at  Johnson  street.  At  present  no  postal  cars  will  be 
supplied  by  the  City  company,  though  it  is  probable  that  in 
the  future,  when  the  system  of  mail  transportation  is  fur- 
ther extended,  regular  mail  cars  will  be  run,  similar  to  those 
used  on  the  Atlantic  Avenue  company's  road. 

Tlie  employes  of  the  Consolidated  Traction  company, 
which  operates  electric  railway  lines  in  Jersey  City,  Newark 
and  the  Oranges,  have  asked  for  increased  wages  and  other 
privileges.  This  company  has  also  been  required  by  the 
Board  of  Street  and  Water  Commissioners  of  Jersey  City 
to  provide  better  transfer  facilities.  Three  damage  suits 
against  it,  which  were  on  the  Circuit  Court  calendar  in  Jersey 
City,  have  been  compromised,  and  the  company  is  out  $15,- 
000.  The  plaintiffs  were  Bernard  Battles,  Richard  Grace 
,  and  James  Bailey,  former  employes  of  the  company.  These 
three  men  were  linemen  employed  in  putting  up  wires  and 
.  repairing  them.  About  a  year  ago  they  were  standing  on 
the  platform  of  a  tower  wagon  at  York  and  Washington 
streets,  Jersey  City,  when  a  trolley  car  dashed  into  the  wagon 
and  threw  them  to  the  pavement.  The  men  were  two 
months  in  the  hospital.  The  $15,000  will  be  divided  be- 
tween them. 

The  newly  incorporated  Trenton,  N.  J.,  Traction  com- 
pany, which  for  several  months  has  been  negotiating  for 
the  lease  of  the  Trenton  electric  railway,  has  acquired  con- 
trol of  the  system  by  purchasing  the  ten-thousand-share  in- 
terest of  Col.  Lewis  Perrine.  paying,  it  is  said,  $500,000  for 
the  block.  The  company  has  elected  Thomas  C.  Barr  of 
Newark  president  and  John  L.  Kuser  of  'Trenton  as 
secretary  and  treasurer.  Henry  Moore  of  Philadelphia  is  to 
be  manager  of  the  road. 

In  announcing  the  transformation  of  the  banking  firm  of 
Drexel,  Morgan  &  Co.  into  J.  P.  IM organ  &  Co.,  the  Sun 
notes  that  Drexel,  Morgan  &  Co.  were  active  in  the  devel- 
opment of  electric  lighting  from  the  time  of  Edison's  inven- 
tions in  1S7S-79,  being  interested  in  the  Edison  company, 
which  in  1S92  was  consolidated  with  the  Thomson-Hous- 


ton company  under  the  name  of  the  General  Electric  com 
pany.  "  Owing  to  developments,  for  which  they  were  in  no 
way  responsible,"  adds  the  Snn^  *'  and  as  the  result  of  a  pol- 
icy which  they  opposed,  the  General  Electric  company  be- 
came encumbered  with  a  large  floating  debt,  and  in  the  panic 
of  1S93  it  was  saved  from  bankruptcy  only  by  the  skillful 
financiering  of  Drexel,  Morgan  &:  Co.,  who  joined  in  its  res- 
cue and  have  since  been  active  in  bringing  about  a  radical 
change  in  the  methods  of  the  company." 

JusticeCullen  of  Brooklyn  has  rendered  judgment  in  favor 
of  J.  Philip  Rinn,  a  Boston  architect,  in  his  suit  to  foreclose  a 
mechanic's  lien  on  the  property  of  the  Electric  Power  com- 
pany of  Staten  Island.  The  plaintiff  alleged  that  he  pre- 
pared the  plans  and  supervised  the  construction  of  the  engine 
house,  and  that  he  had  received  $3,427,  but  that  there  was 
still  due  him  $10,288.35.  Justice  Cullen  awarded  him  $6,- 
006.22  as  the  sum  for  which  a  lien  should  be  given,  with  a 
personal  judgment  for  the  remainder  of  the  claim. 

During  ths  year  1894  the  total  speculation  in  General 
Electric  stock  on  the  New  York  stock  exchange  amounted 
to  1,230,923  shares. 

Chief  Engineer  Parsons  of  the  Rapid  Transit  Commission, 
after  consulting  with  A.  Fteley  and  Theodore  Cooper,  has 
reported  that  it  will  cost  $66,000,000  to  build  an  under- 
ground road  on  the  general  plans  proposed.  As  the  limit  of 
expense  laid  down  by  the  law  is  $50,000,000,  there  is  much 
consternation.  The  commission  has  appointed  ex-Mayor 
A.  S.  Hewitt,  T.  C.  Clarke,  Charles  S.  Smith,  W.  H.  Burr 
and  Octave  Chanute  as  a  committee  of  experts  to  pass  upon 
the  report.  W.  F.  O. 

Northwestern  Notations. 

Minneapolis,  January  4. — Yankton,  S.  D.,  will  soon 
have  a  $15,000  electric  lighting  plant. 

The  application  of  the  United  Electric  corporation  for  a 
telephor.e  franchise  in  St.  Paul  was  referred  to  the  commit- 
tee on  streets. 

The  company  operating  the  White  Bear  and  St.  Paul 
electric  line,  running  from  St.  Paul  to  White  Bear  Lake, 
has  been  ordered  to  run  cars  every  thirty  minutes.  The 
company  has  been  in  a  hard  way  financially  for  some  time 
and  told  the  council  that  it  was  losing  money,  the  receipts 
being  only  $19  per  day.  The  superintendent  is  running 
one  of  the  cars.  The  company  is  arranging  to  closn  up  its 
affairs  and  go  out  of  business,  but  there  is  a  proposal  to  re- 
organize the  line  and  extend  it  to  Stillwater,  Minn. 

Seymour,  Barlow  &  Co.,  Tacoma,  Wash.,  bankers,  with 
C.  Hurley,  an  eastern  gas  man,  have  purchased  a  control- 
ling interest  in  the  electric  light  plant  of  the  Commercial 
Electric  &  Power  company  from  the  Tacoma  Light  & 
Water  company.  Some  claim  that  this  sale  was  hurried 
through  because  the  city  has  sued  the  old  water  company 
for  damages  for  an  alleged  swindle  in  selling  the  water  plant 
to  the  city  at  a  large  price. 

It  is  probable  that  the  Breckinridge,  Minn  ,  village  au- 
thorities will  establish  an  electric  plant  in  connection  with 
the  water  works,  as  business  men  generally  favor  the  move, 

C.  P.  Wainman,  general  superintendent  of  the  Northwest- 
em  Telephone  Exchange,  said  in  Fargo  recently  that  the 
company  would  build  a  fine  from  Grand  Forks,  N.  D.,  to 
Fargo,  in  the  spring  and  might  extend  the  Fargo  and  Cas- 
selton  line  on  through  Wheatland  and  Buffalo  to  Tower 
City  and  probably  connect  with  Mayville,  via  Hillsboro, 
with  Fargo.  The  long-distance  line  from  Minneapolis  to 
St.  Cloud,  Minn.,  will  be  extended  to  Little  Falls  and  in 
time  to  Fargo,  thus  giving  long-distance  communication 
with  Chicago  via  Minneapolis  and  St.  Paul. 

The  Postal  Telegraph-cable  company  has  bought  the  line 
of  the  Chicago,  Milwaukee  &  Lake  Superior  Telegraph 
company,  running  from  Chicago  to  Marquette.  Addi- 
tional wires  will  be  strung,  the  line  rebuilt  and  extended  to 
all  the  important  pointsin  Northern  Michigan  and  W^iscon- 
sin.     The  transfer  took  place  January  ist. 

C.  J.  Nickells  of  WaJipeton,  N.  D.,  has  been  granted  an 
electric  light  franchise  by  the  Fergus  Falls,  Minn.,  council, 
for  20  years.  He  is  now  seeking  power  and  says  if  he  has 
to  operate  with  steam  he  cannot  accept  the  franchise.  He 
has  ten  days  in  which  to  accept. 

Rushford,  Minn.,  people  think  of  running  a  telephone 
line  to  Pilot  Mound  and  Arendahl  and  if  the  venture  proves 
a  success  extending  it  to  Bratsberg,  Choice  and  Highland. 

M. 


PERSONAL. 


J.  Grant  High,  president  of  J.  Grant  High  &  Co., 
manufacturers  of  switchboards,  Pliiladelphia,  was  in  Chicago 
last  week. 

Among  the  new  lecturers  for  the  current  year  at  the 
Massachusetts  Institute  of  Technology  is  Professor  Elihu 
Thomson,  who  will  deliver  a  course  upon  "Recent  Develop- 
ments in  Applied  Electricity." 

James  F.  Kelly,  for  many  years  connected  with  the  Edison 
General  Electric  company,  has  connected  himself  with  the 
sales  department  of  the  New  York  Insulated  Wire  com- 
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pany.  Howard  C.  Whitney,  formerly  with  the  Crocker  & 
Wheeler  company  of  New  York  has  also  taken  a  position 
in  the  same  department  of  the  New  York  Insulated. 

W.  W,  Smith,  secretary'  of  the  Missouri  &  Kansas 
Telephone  company,  died  at  his  home  in  Kansas  City 
on  December  2gth  of  valvular  disease  of  the  heart.  Mr. 
Smith  was  bom  in  Charleston,  Ind.,  fifty-seven  years 
ago.  He  was  at  one  time  \'ice- president  of  the  Illinois 
Central  and  Louisville  railroad  with  headquarters  at 
Cincinnati.  He  became  interested  in  electricit)'  and  took 
charge  of  the  entire  telegraph  department  of  the  Big 
Four  road.  After\vard  he  became  interested  in  tel- 
ephony and  was  the  first  general  manager  of  the  telephone 
exchange  at  Indianapolis^.  He  was  the  inventor  of  many 
improvements  in  telephone  exchange  work. 


NEW  INCORPORATIONS. 

Rushville  Electric  Light  company,  Rushville,  111.;  capital 
stock,  $12,500;  C.  W.  Wainman,  Rushville,  111. 

Florissant  Avenue  Electric  Railway  company,  St.  Louis, 
Mo.;  capital  stock,  $2,000;  T.  P.  Bell,  St.  Louis,  Mo. 

Potts  Machinery  Supply  company,  Columbus,  O. ,  capital 
stock,  $10,000;  to  manufacture  and  deal  in  electrical  and 
other  specialties;  Walter  B.   Page,  Columbus,  O. 


TRADE  NEWS. 


Chas.  D.  Shain  of  136  Liberty  street,  New  York,  re- 
membered all  his  friends  by  a  New  Years  greeting  for  1S95. 

Kohler  Bros,  of  Chicago,  for  several  years  the  efficient 
western  agents  of  the  Eddy  Electric  Manufacturing  com- 
pany, have  resigned  that  position.  They  are  still  looking 
after  the  interests  of  the  Walker  Manufacturing  company. 

The  Charles  F.  Burns  company  of  Rochester,  N.  Y.,  has 
been  incorporated.  Its  purpose  is  to  manufacture  and  sell 
supplies  for  electric  railways.  The  capital  stock  is  $5,000, 
divided  into  250  shares  of  $20  each.  The  company  is  to  run 
fifty  years  and  the  directors  for  the  first  year  are  Charles  F. 
Burns,  Alfred  Green  and  Ezra  M.  Higgins.  The  share- 
holders are  Charles  F.  Burns,  Ezra  M.  Higgins,  Alfred 
Green,  William  J.  Moran  and  Robert  Bannard. 

The  stockholders  of  the  Electric  Selector  &  Signal  com- 
pany. New  York,  have  by  unanimous  vote  authorized  the 
issue  of  $40,000  of  5  per  cent,  five-year  gold  bonds  to  be 
used  for  the  extension  of  that  company's  manufacturing 
facilities.  The  entire  issue  was  immediately  subscribed  for  by 
the  directors  and  principal  stockholders  of  the  company  at 
par.  The  company  reports  a  steadily  increasing  demand  for 
its  electric  light  appliances,  block  signals  and  railroad  tele- 
graph instruments. 

The  popular  demand  for  Okonile  wires  and  cables  con- 
tinues unabated,  and  the  company  reports  that  1894  closed 
its  largest  year's  business  since  this  famous  insulation  was 
first  presented  to  the  electrical  public.  Under  the  efficient 
management  of  Captain  Willard  Candee  and  H.  Durant 
Cheever,  managers,  and  George  T.  Manson,  general  super- 


intendent, this  happy  state  of  affairs  has  been  brought  about. 
The  gentlemen  named  have  never  for  one  moment  al- 
lowed the  name  of  Okonite  to  be  forgotton  among  the 
trade  norih,  south,  east  and  west,  and  thus  Okonite  ranks 
as  one  of  best  advertised  among  electrical  wares,  its  many 
sterling  qualities  also  having  made  it  a  pronounced  success 
and  permanently  in  demand  in  electrical  installations. 
During  the  last  year  the  Okonile  company's  large  factory 
has  been  taxed  to  its  full  capacity,  ihe  greater  portion  of 
the  time  running  night  and  day  to  fill  orders,  and  Captain 
Candee  looks  enthusiastically  forward  to  even  more  business, 
larger  orders  and  increased  prosperity  all  around  for  his 
company  during  1S95. 


BUSINESS. 

Pepper  &  Register,  engineers  and  general  contractors, 
have  removed  from  the  Provident  building  to  1414  South 
Penn  square,  Philadelphia. 

The  Washington  Electric  company,  207  South  Canal 
street,  Chicago,  is  prepared  to  do  special  electrical  work  of 
all  kinds  and  is  equipped  logive  quick  and  efficient  service. 

Cameron  &  Glllett,  electrical  engineers  and  contractors, 
Detroit,  have  removed  to  212  Gnswold  street,  where, 
with  increased  facilities,  they  are  prepared  to  receive  or- 
ders for  construction  work,  which  they  will  hereafter  be 
able  to  turn  out  better  than  ever  before. 

Lee  &  Collins  report  that  their  trade  for  December  was 
50  per  cent,  better  than  that  for  any  other  month  duilng 
the  year  of  1SQ4.  This  firm  has  displayed  great  energy  in 
its  business,  and  the  fact  that  the  December  trade  was  so 

good  leads  them  to  expect  great  things  of  the  new  year. 

The  Western  Electric  company,  Chicago,  is  now  carrying 
a  full  supply  of  Pass  &  Seymour's  porcelain  specialties,  the 
firm  named  having  made  an  arrangement  with  the  Western 
Electric  company  which  enables  that  company  to  supply  its 
own  trade  from  a  large  and  well  assorted  stock  carried  in 
Chicago. 

'I  he  Electric  Applicance  company  has  just  closed  a  very 
successful  year's  business  and  is  starting  out  with  renewed 
energy  for  the  campaign  of  1S95.  It  has  very  largely  In- 
creased its  stock  during  the  past-year  and  has  added  several 
very  desirable  new  specialties,  among  which  may  be  men- 
tioned the  line  of  Lynn  electric  railway  material,  which  is 
meeting  with  a  large  sale. 

Porcelain  is  one  of  the  most  peculiar  of  the  manufacturecl 
products,  and  can  vary  from  the  most  porous  and  brittle  to 
a  most  impervious  and  tenacious  material.  R.  Thomas  & 
Sons  company,  the  largest  porcelain  manufacturer  in  the 
world,  is  so  baking  and  preparing  the  porcelain  which  it 
places  upon  the  market  for  electrical  purposes  as  to  make  it 
absolutely  moisture  proof. 

The  annual  ordinary  general  meeting  of  the  Okonite  com- 
pany was  held  at  the  New  York  office  of  the  company,  13 
Park  Row,  December  27th,  Edward  Lyman  Short  presid- 
ing. A  large  percentage  of  the  stock  was  represented. 
Reports  from  the  heads  of  the  several  departments  showed 


a  good  business  transacted  by  the  company  during  1894  and 
substantial  indications  that  the  business  of  the  new  year 
just  entered  upon  will  be  still  better.  The  meeting  adjourned 
after  re-electing  the  auditors. 

The  Bryant  Electric  company  of  Bridgeport  and  Chicago 
has  placed  upon  the  market  during  the  year  iS94adozen 
or  more  valuable  articles  for  street  railway  and  electric 
light  purposes.  It  promises  a  few  more  in  the  near  future, 
and,  judging  from  the  past,  it  is  safe  to  predict  that-  what- 
ever this  company  may  offer  will  find  a  place  for  use,  and 
be  gocd  in  idea,  material  and  construction. 

General  Manager  C.  F.  Shaw  of  the  Law  Telephone  com- 
pany of  New  York  reports  that  during  December  the  largest 
orders  ever  received  by  the  company  were  booked  for 
shipment,  and  that  the  orders  received  thus  far  in  January 
point  to  a  veiy  large  increase  in  the  business  over  the  cor- 
responding month  of  last  year.  Tlie  company  has  a  number 
of  new  electrical  features  which  will  be  soon  presented 
to  the  trade. 

J.  W.  Godfrey,  general  sales  agent  of  the  India  Rubber 
&:  Gutta  Percha  Wire  company  of  New  York,  extended  an 
invitation  to  the  electrical  fraternity  to  inspect  the  new  of- 
fices on  December  31st.  Mr.  Godfrey  was  assisted  by  F. 
W.  Harrington  and  J.  B.  Olsen,  who  extended  a  warm  wel- 
come to  all.  The  guests  were  invited  to  partake  of  an  elab- 
orate lunch,  over  which  many  were  the  good  withes  for  the 
success  of  these  gentlemen  in  their  new  business  connec- 
tion. 

S.  Morgan  Smith,  York,  Pa.,  is  now  building  for  the 
Minneapolis  General  Electric  company,  Minmapolis,  Minn., 
two  horizontal  McCorniick  turbines,  each  to  develop  i,coo 
horse  power.  They  are  for  the  new  plant  being  put  in  1  y 
that  company  and  will  be  a  very  important  installaticn.  The 
water  wheels  are  of  immense  proportions,  each  wheel  with  its 
pipe,  etc.,  weighing  about  50,000  pounds.  Mr.  Smith  also 
has  some  other  important  wheel  contracts  for  other  plants, 
and  his  shops  are  very  busy  on  work  of  ih's  class. 

The  Watertown,  N.  Y.,  Steam  Engine  company  reports 
recent  sales  to  the  following  named:  Standard  Ladder  com- 
pany, Glenville,  O.;  Rowell  &  Chase  Machinery  company, 
Kansas  City,  Mo  ;  Lord  &  Burnham  company,  Irvington,  N. 
Y.;  E.  p.  Hampson  ^:  Co.,  New  York;  S.  L.  Holt  &  Co., 
Everett,  Mass.;  Lehigh  Yalley  Railroad  company;  Home 
Insurance  company,  Minneapolis,  Minn. ;  Williams  & 
Werner,  Rochester,  N.  Y.;  Hendrle  &  Bolthoff,  Denver, 
Col. ;  Keystone  Lime  &  Sand  company,  Tyrone,  Pa. ; 
Stevens  &  Thompson,  N.  Hoosick,  N.  Y.;  Chadwick  Leather 
company,  Chadwicks,  N.  Y.;  Piercefield  P.  &  M.  com- 
pany, Piercefield,  N.  Y.;  Missouri  Medical  College,  St. 
Louis,  Mo.;  Vienna  Electric  Light  company,  Vienna.  III.; 
New  York  Air  Brake  company,  Watertown,  N.  Y.;  Man- 
uel Escovar,  Mexico;  Nelson  Hotel  company,  St.  Louis, 
Mo.;  Merle  &  Heaney,  Chicago,  III.;  Seville  Apartment 
House,  New  York;  B.  Goldsmith,  Milwaukee,  Wis.; 
Grand  Haven  Electric  company.  Grand  Haven,  Mich.; 
Cortland  &  Homer  Traction  company;  city  of  Winston, 
Winston,  N.  C;  Southwark  Manufacturing  company; 
Geiger,  Fisk  &  Co.,  Louisville,  Ky. 


ILLUSTRATED    ELEGTRIGAL    PATENT    REG0RD. 


531,623.  Armature  for  Dynamo-electric  Machines  or 
Motors.  Ward  Decker,  Owego,  N.  Y.  Application 
filed  November  17,  1892. 

The  invention  consists  in  an  armature,  the  combination  with 
a  core,  of  two  series  of  coils,  each  having  a  rectangular  form, 
but  having  sides  of  different  lengths,  the  shorter  of  said  series 
of  <  oils  being  arranged  upon  the  core,  with  their  lonRcr  sides 
adjacent  to  one  another  at  distances  less  than  the  width  of  any 
side  of  any  coil,  and  the  longer  of  said  series  of  roils  being  ar- 
ranged with  their  longer  sides  also  adjacent  to  one  another  at 
distances  less  than  the  width  of  any  side  of  any  coil  and  be- 
tween the  said  longer  sides  of  the  short  coils. 

531,635.  Electric  Wire  Holder  or  Insulator.  Albert  Iske, 
Lancaster,  Pa,     Application  filed  May  29,  1894. 

The  device  comprises  in  an  electric  wire  supporter  or  carrier 
an  insulator  comprising  two  portions,  the  one  having  a  central 
socket  and  the  other  having  a  central  plug  fitted  into  said 
socket,  the  oppositely  disposed  retaining  lugs  projected  from 
the  adjacent  faces  ot  said  portions,  and  the  wire  passage 
openings  between  the  adjacent  pairs  of  said  lugs,  with  means 
provided,  such  as  a  screw  passed  through  the  axial  bore  of 
the  portions,  to  bind  the  parts  together  and  to  secure  the 
insulator  in  place. 

531.650.  Telephone  Indicating  Apparatus.  John  I.  Sabin 
and  William  Hampton,  San  Francisco,  Cal.  Applica- 
tion filed  July  25,  1S94. 

A  telephone  system,  combining  a  self-restoring  visual  indi- 
cator, a  non-restoring  indicator,  and  means  for  actuating  the 
non-restoring  indicator  when  the  self-restoring  indicator  is 
actuated. 

531.651.  Electric  Block  Signal.  Charles  H.  Sallada,  Pitts- 
burg, Pa.     Application   filed  April  9,   1894. 

A  railway  cab  signaling  system,  comprising  a  series  of  in- 
sulated track  rail  sections  contacts  along  the  line  of  way  con- 
nected to  one  line  of  rail  of  each  section,  a  track  instrument  for 
each  track  section,  comprising  an  electro-magnet,  a  circuit 
therefor,  including  the  rails  of  an  adjoining  track  section, 
movable  contacts  operated  by  said  magnet,  contact  strips 
adapted  to  be  engaged  by  the  movable  contacts,  one  of  said 
strips  having  a  ground  connection  through  a  local  battery  and 
a  con'eftion  through  its  movable  contact  with  a  distant  station, 
and  also  with  a  local  contact  along  the  line  of  way,  the  second 
contact  strip  being  connected  with  a  distant  station  in  the  other 
direction  of  travel,  and  through  its  movable  contact  to  a  second 
local  contact  along  the  line  of  way.  in  combination  with  a 
movable  object  provided  with  contact  brushes,  and  a  signal 
device  on  said  movable  object  connected  with  said  brushes. 

531,657.  Transmuter  for  Electrical  Currents.  William 
J.  Still,  Toronto,  Ont.  Application  filed  April  5, 
1893. 

The  object  of  the  invention  is  the  combination  with  a  motor 
adapted  to  be  run  by  an  alternating  cuirent,  of  a  transmuting 
cylinder  formed  of  three  rings  insulated  from  each  other,  and 
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from  the  central  spindle  on  which  is  located  the  motor  and 
cylinder,  and  having  rectangular,  tooth-shaped  lateral  pro- 
jections alternately  arranged  and  designed  to  fit  into  the  spaces 
between  the  lateral  projections  of  the  adjacent  ring,  and  means 
whereby  the  alternating  current  is  conveyed  to  the  rings  and 
transmuted  to  a  constant  current  to  be  conveyed  away  from  the 
rings 

531,663.  Base  for  Incandescent  Electric  Lamps.  George 
C.  Thomas,  South  Framingham,  Mass.  Application 
hied  November  28,  18 


NO.  531,657. 

The  invention  consists  in  a  base  for  an  incandescent  lamp, 
the  combination  of  a  shell  having  an  inwardly  extended  cam- 
shaped  head,  and  a  disk  of  insulating  material  having  its  edge 
surface  conformed  substantially  to  said  head. 

531,664.  Closed  Conduit  for  Electric  Railways.  Robert 
J.  Turnbull,  St.  Paul,  Minn.  Application  filed  Janu- 
ary 19,  1894. 

A  conduit  formed  in  two  parts  adapted  to  be  united  longitudi- 
nally, a  conductor  rail  formed  in  sections  and  held  between  the 
parts  of  said  conduit  and  projecting  downward  into  the  interior 
thereof  and  extending  above  its  upper  surface,  and  moisture- 
proof  insulator  strips  interposed  between  said  conductor  rail 
sections  and  conduit,  and  overlapping  the  upper  portion  of  said 
conduit,  whereby  means  are  provided  for  conducting  moisture 
away  from  said  conductor  rail  sections  and  insulating  the  con- 
ductor rail  sections  from  the  conduit. 


531,669.  Indicator  for  Electric  Currents.  Edward  Weston, 
Newark,  N.  J.     Application  filed  February  21,  1894. 

An  indicating  or  signaling  device  composed  of  two  bodies 
movable  with  reference  to  one  another,  one  of  said  bodies  hav- 
ing an  opening  and  the  other,  of  less  area,  being  disposed  be- 
fore said  openmg  {whereby  the  relative  movement  of  said  bodies 
is  shown  by  the  change  in  Outline  of  the  space  included  between 
the  outer  periphery  of  said  body  of  less  area  and  the  inner 
periphery  of  said  opening),  and  a  scale  of  translucent  material 
in  rear  of  said  bodies,  and  a  source  of  illumination  in  rear  of 
said  scale. 

531,677.  Printing  Telegraph.  Samuel  V.  Essick,  Yonkers, 
N.  Y.     Application  filed  April  20,  1S92. 

In  a  printing  telegraph  receiver  or  analogous  printing  instru- 
ment, a  type  wheel  carried  rotatively  by  a  shaft,  controlling 
mechanism  for  determining  its  forward  rotation,  a  carriage  con- 
nected to  the  type  ivheel  and  movable  to  feed  the  latter  across 
the  face  of  a  stationary  sheet  of  paper,  a  mechanical  motor 
constituting  a  power-Impelled  feeding  device  exerting  a  con- 
stant stress  tending  to  propel  the  carnage  forward  to  advance 
the  type  wheel,  and  an  escapement  for  controlling  said  feeding 
device,  and  thereby  determining  the  feeding  movements  of  the 
type  wheel. 

531,690.  Phonograph.  Stewart  D.  McKelvey,  Canton, 
O.     Application  filed  March  31,  1S92. 

The  invention  comprises  in  a  phonograph,  the  combmation 
with  a  diaphragm,  of  a  style  and  amplilicatory  mechanism  in- 
termediate the  diaphragm  and  style. 

531,698.  Electric  Arc  Lamp.  Charles  A.  Pfluger,  Chi- 
cago, III.      Application  filed  April  5,  1S94. 

An  arc  lamp,  combining  a  main  circuit  magnet  or  soleno'd,  a 
shunt  magnet  or  solenoid,  a  lever  for  the  latter,  a  system  of 
levers  associated  with  the  main  circuit  magnet,  a  spring  con- 
necting such  last  system  with  the  shunt  magnet  lever,  so  that 
the  latter  is  lifted  and  elasticaliy  suspended  by  the  action  of  the 
main  circuit  magnet,  a  clutch  for  the  carbon  rod  and  a  connec- 
tion therefrom  to  the  shunt  magnet  lever, 

531,702.     Cleat  for   Electric   Wiring.      Joseph    H.    Swift 

and  William  F.  Maintien,  Plainville,    Mass.     Applica- 
tion filed  March  17,  1894. 

An  improved  two-part  wiring  cleathaving  the  working  face  of 
one  member  longitudinally  grooved  or  recessed,  and  having  the 
contiguous  face  of  the  other  member  the  counterpart  of  said  re- 
cessed face,  the  end  portions  of  said  cleat  being  provided  with 
transversely  arranged  curved  notches  to  receive  the  xvires,  and 
having  vertical  holes  e.\tending  through  the  cleat  to  receive 
combined  clamping  and  holding  screws,  said  holes  being 
located  at  points  between  the  end  notches  and  at  substantially 
right  angles  therewith. 

531,707,  Brush  for  Dynamo-electric  Machines  John  B. 
Wallace,  Ansonia,  Conn.  Application  filed  April  3c, 
1894- 

A  brush  for  dynamo-electric  machines,  consisting  of  a  body 
of  gauze  or  cloth,  composed  of  a  good  conducting  material. 
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with  an  inclosing  or  surrounding  wrapper  of  gauze  or  cloth  of  a 
high  resistance  substance  or  material. 

531.708.  Electric  Signal.  William  J.  Wessenberg  and 
Horatio  F.  Wilbuf,  Meriden,  Conn.  Application  filed 
August  12,  1S93. 

A  signal  having  two  stationary  lenses  mounted  on  a  suitable 
support,  in  combinat  on  with  a  swinging  diaphragm,  haying  a 
smaller  openin^^  and  elongated  opening,  and  mechanism  for 
operating  said  diaphragm. 

531.709.  Electro-magnet.  William  J.  Wessenberg  and 
Horatio  F.  Wilbur,  Meriden,  Conn.  Application  filed 
September  27,  1S94. 

The  invention  comprises  the  combination  of  a  magnet  having 
the  ends  of  its  cores  beveled  off  on  straight  lines  in  opposing 
bevels,  and  a  segmental  armatu  e  concentrically  mounted  with 
reference  to  said  beveled  ends,  and  having  two  compound  faces, 
the  forward  part  of  each  face  beinc  concentric  and  the  rear  part 
tangential  thereto,  said  compound  faces  being  a  distance  apart 
about  equal  to  the  distance  irom  center  to  center  of  said  cores. 
531,729.     Adjustable  Hanger  lor  Incandescent  Lamps,  Gas 

Fixiures,    etc.      Harry   W.    Lawrence,    Denver,   Colo. 

Application  filed  December  i,  1S93. 


NO.   53^849- 

An  adjustable  hanger  for  incandescent  electric  lamps,  com- 
bining \N'ich  the  lamp  and  suspension  conductors,  a  spherical 
weiyht  provided  with  an  opening  from  top  to  bottom,  a  two-part 
casing  inclosing  said  weight  and  having  coinciding  apertures, 
and  an  insulaing  tube  passing  through  the  apertures  in  the 
weight  and  casing. 

531,761.  Cut-out  Box.  George  H.  Alton,  Lynn,  Mass. 
Application  filed  February  7,  1S90. 

The  object  of  this  invention  is  in  a  cut-out  box,  the  combina- 
tion with  the  base,  of  a  fuse  carrying  lid  removably  hinged  to 
the  base  by  a  hinge  forming  a  metallic  extension  of  the  fuse 
carrying  and  line  blocks,  said  hinge  being  constructed  tj  allow 
the  cap  to  swing  in  a  plane  perpendicular  to  the  plane  of  the 
,  ba^e. 

531.763.  Temperature  or  Pressure  Indicator.  James  Bart- 
lett,  Toledo,  O.     Application  filed  July  30,  1S94. 

In  combination  with  a  measuring  instrument  provided  with 
contacts,  and  with  a  movable  member  adapted  to  make  elec- 
trical connection  with  said  contacts,  a  resistance  connected  at 
different  points  with  the  contacts,  a  galvanometer,  a  batter^'  or 
source  of  eie  trie  supply  and  conductors  connecting  the 
battery  and  the  galvanometer  in  circuit  with  the  measuring  in- 
strument and  the  resistance. 

531.764.  Electric  Car  Lighting  Apparatus.  William  Bid- 
die,  Brooklyn,  N.  Y.     Application   filed  May  S,  1S94. 

The  invention  consists  in  the  combination  with  a  dynamo 
adapted  to  be  run  at  varying  speeds,  and  having  reverse  wound 
field  helices  and  a  se  :ondarj'  battery  and  working  circuit,  of  cir- 
cuit connections  and  a  polarized  compound  switch  having  con- 
tacts in  a  circuit  through  one  of  the  field  helices  of  the  dynamo 
to  break  such  circuit  when  the  electromotive  force  of  the  arma- 
ture falls  to  that  of  the  secondary  battery. 

53i)76v  Circuit  Regulating  Device  in  Electric  Car  Light- 
ing Apparatus.  William  Biddle,  Brooklyn,  N.  Y. 
Application  filed  May  28,  1S94. 

The  invention  consists  in  the  combination  with  a  secondary 
battery  and  a  dynamo,  having  its  field  energizing  helix  in  a 
shunt  to  the  secondary  battery,  of  a  neutralizing  helix  in  a 
shunt  to  the  armature  brushes,  a  three-point  switch  and  main 
circuit  connections  to  the  armature  brushes  and  the  secondary 
battery  respectvely,  helices  for  actuating  the  three-pointswitch, 
such  helices  being  double  wound  with  one  helix  in  the  main 
circuit  to  the  secondary  battery,  and  the  other  helix  in  a  shunt 
between  the  armature  bruahes. 

531 1 790.  Method  of  Operating  or  Controlling  Electric 
Motors  or  Dynamos.  Rudolf  Eickemeyer,  Yonkers, 
N.  Y,     Application  filed  November  2,  1S91. 

The  object  of  the  invention  is  to  provide  a  method  of  operating 
reversible  electric  motors,  which  consists,  first,  in  constantly  sup- 
plying an  armature  circuit,  and  a  field  magnet  circuit  of  con- 
stant magnetic  resistance,  with  electric  currents  unvaried  as  to 
direction,  and  adapted  to  drive  a  motor  in  one  direction ;  and, 
secondly,  mechanically  switching  the  magnetic  currenl:,  and 
thereby  reversin  f  the  direction  of  its  flow  with  relation  to  an 
armature  without  changing  its  strength,  and  causing  the  rota- 
tion of  the  armature  to  be  reversed  without  changing  the  direc- 
tion of  the  electric  current,  either  in  the  armature  or  in  the  field 
coils. 

531,821.  Constant  Current  Dynamo.  James  J.  Wood, 
Fort  Wayne,  Ind.     Application  filed  July  3,  1S94. 

The  combination  in  a  dynamo  having  movable  commutator 
brushes,  of  a  current  regulator  consisting  of  a  clutch  driven 
shaft,  a  brush  shifting  mechanism  connecting  said  shaft  to  the 
brushes  to  move  the  latter,  the  driven  members  of  two  clutches 
fixed  on  said  shaft,  driving  clutch  wheels,  a  continuously  re- 
volving shaft,  having  a  pinion  driving  the  clutch  wheel,  a  sec- 
ondary shaft  having  a  pinion  driven  from  the  shaft  and  a  pinion 
driving  the  other  clutch  wheel,  said  pinions  being  relatively 
proportioned  to  drive  one  clutch  wheel  more  rapidly  than  the 
other. 

531)837.  Trolley.  Theodore  Cooper,  Providence,  R.  I. 
Application  filed  September  17,  1S94. 

A  trolley,  combiningwith  circular  side  plates  an  annular  con- 
tact removably  secured  between  the  side  plates,  and  means 
adapted  to  interlock  with  portions  of  the  contact  to  prevent  the 
independent  rotation  thereof. 
531,840.  Adjusting  Mechanism  for  Arc  Light  Carbons. 
Elie  F,  G.  H.  Faure,  Schenectady,  N,  Y.  Applica- 
tion filed  August  22,  1894. 

The  invention  consists  in  a  carbon-adjusting  mechauism  for 
arc  lamps,  two  carbon-supporting  clamps  arranged   at  right 


angles  in  different  planes,  each  adapted  to  swing  about  a 
central  point,  whereby  the  carbons  may  move  in  planes  at  right 
angles  to  each  other,  and  the  point  of  intersection  of  the  planes 
may  be  varied. 

531,849.  Electric  Steam  Engine  Governor.  Chester  B. 
Melott,  Rondout,  N.  Y.  Application  filed  July  21, 
1894. 

7"he  combination  with  the  fly  wheel  of  a  steam  engine  and  its 
valve  regulating  weights,  of  electro-maenets  attached  to  said 
weights  and  adapted,  by  magnetic  attraction,  to  assist  the 
movement  of  the  weights  toward  and  away  from  the  center  of  the 
wheel . 

531,854.  Telegraphic  Transmitter.  John  J,  O'Neill,  Nevi' 
York,N.  Y.     Application  filed  February  28,  1894. 

In  a  telegraphic  transmitter,  two  conducting  devices  in  con- 
nection respectively  with  the  circuit  terminals,  one  of  said  de- 
vices being  a  sliding  carriage  having  a  contact  point,  and  the 
other  of  said  devices  being  a  key  having  a  plurality  of  contact 
po  nts.  said  key  movable  toward  said  carriage,  and  when  moved 
bringing  its  contact  points  into  the  path  of  the  conta'  t  points  of 
said  carriage,  and  said  carriage  movable  relatively  to  said  key, 
and  when  moved  making  successive  e'ectrical  connection  be- 
tween its  contact  point  and  those  of  said  key. 

531.866.  Method  of  and  Means  for  Measuring  Energy  of 
Alternating  Electric  Currents.  Oliver  B.  Shallen- 
berger,  Rochester,  Pa,  Application  filed  September 
19,  1894. 

The  invention  provides  a  methed  of  measuring  the  energy  of 
multiphase  alternating  currents,  whi^h  consists  in  the  creation 
of  two  magnetic  fields,  one  of  which  is  proportional  to  and  in 
phase  with  the  current  in  one  of  the  circuits,  and  the  other  pro- 
portional to  and  in  phase  with  an  electromotive  force  in  quadra- 
lure  with  that  of  the  said  circuit,  establishing  thereby  a  result- 
ant inductive  influence,  and  producing  thereby  mechanical 
effects  of  definite  va  ue. 

531.867.  Method  of  and  Means  for  Measuring  Alternating 
Electric  Currents.  Oliver  B.  Sh alien berger,  Rochester, 
Pa.     Application  filed  Sep:ember  19,  1S94. 

The  invention  provides  a  method  of  measuring  the  energy 
transmitted  by  single  phase  alternating  electric  currents,  which 
consists  in  establishing  two  alternating  magnetic  fields,  one  pro- 
portioned to  and  in  phase  with  the  current  transmitted  to  the 
work  circuit,  the  other  derived  from  and  proportional  to  the 
impres-ed  electromotive  force  of  the  work  circuit,  arid  lagging 
approximately  90  degrees  behind  that  electromotive  force,  pro- 
ducing by  such  two  magnetic  fields  a  resultant  shifting  magnetic 
field,  producing  by  such  resultant  field  mechanical  motion 
against  a  force  which  is  proportional  to  the  speed,  and  register- 
ing such  motion. 

531.868.  Indicating  Watt  Meter  for  Alternating  Electric 
Currents.  Oliver  B.  Shallenberger,  Rochester,  Pa. 
Application  filed  September  19,  1S94. 

The  combination  of  a  disk  of  conducting  material,  a  shaft 
carrying  the  same,  a  spring  opposing  the  rotation  of  the  disk, 
means  for  producing  two  magnetic  fields  differing  in  phase,  the 
axes  of  which  fields  traverse  said  disk  at  points  so  located  that 
the  two  fields  combine  to  iorm  a  resulting  shifting  field  for 
rotating  said  disk,  an  index  for  noting  the  degree  of  rotation 
produced,  and  a  damping  device  applied  to  said  disk. 

531.869.  Watt  Meter  for  Multiphase  Alternating  Electric 
Currents.  Oliver  B.  Shallenberger,  Rochester,  Pa. 
Original  application  filed  September  19,  1S94.    Divided 

and  this  application  filed  November  24,  1894. 

The  device  consists  in  an  electric  meter,  an  actuating  device 
responding  to  the  cur^ents  transmitted  over  two  or  more  cir- 
cuits, consisting  of  an  armature  and  two  independently  oper- 
ating sets  of  actuating  coils,  each  set  comprising  a  series  coil 
connected  in  one  circuit  and  a  shunt  coil  connected  across 
another  circuit. 

531.870.  Alternating  Current  Measuring  Instrument. 
Oliver  B.  Shallenberger,  Rochester,  Pa.  Application 
filed  November  24,  1S94. 

In  an  electric  meter,  the  combination  of  an  armature,  com- 
prising a  closed  conducting  ciri  uit,  an  actuating  coil  in  induc- 
tive relation  thereto,  an  inductance  coil  connected  in  series 
with  said  actuating  coil,  a  second  actuating  coil,  a  non-induc- 
tive resistance  in  series  therewith,  and  means  for  determining 
the  mechanical  effect  produced  by  the  passage  of  alternating 
currents  through  said  actuating  coils. 

531,873.  Electric  Railway.  Abraham  A.  Shobe  and  Will- 
iam Erabley,  Jerseyville,  III.  Application  filed  July 
24,  18 


An  electric  railway,  combining  with  junction  boxes,  each  of 
which  comprises  a  lever  fulcrumed  in  the  sides  ol  an  inclosing 
chamber,  said  lever  having  jointed  to  one  end  thereof  a  vertical 
arm,  and  to  the  opposite  end  a  vertically  sliding  block  of  in- 
sulatin  r  material,  having  in  the  face  thereof  bars  adapted, 
when  the  sa'd  sliding  block  is  actuated,  to  alternately  close  and 
open  the  electric  circuit,  of  a  jointed  bar  supported  upon  the 
upper  ends  of  the  arms,  and  located  in  a  slot  by  the  side  of  the 
rail,  said  jointed  bar  adapted  to  be  depressed  by  a  flange  pro- 
vided for  that  purpose  on  one  of  the  car  wheels,  as  the  latter 
passes  over  it,  so  as  to  actuate  the  mechanism  in  the  junction 
boxes. 

531,890.  Coin  Controlled  Electrical  Musical  Instrument. 
Philip  Wuest,  Jr.,  Philadelphia,  Pa.  Application  filed 
September  12,  1893. 

The  device  comprises  the  combination  in  an  automatic  elec- 
trically operated  piano  or  organ,  a  motor,  a  sheet  through 
which  the  hammers  or  reeds  are  operated,  a  plate  on  said  sheet, 
a  circuit  breaker  actuated  by  said  plate,  coin  mechanism 
through  which  the  motor  driving  circuit  passes  when  the  coin  is 
in  position,  said  circuit  breaker  releasing  the  coin  and  breaking 
the  motor  circuit  when  actuated  by  the  plate. 
531,913.  Telephone  Switch.  Augustus  G.  Davis,  Balti- 
more, Md.     Application  filed  November  23,  1S93. 

The  combination  with  the  main  line  circuit  and  the  local  cir- 
cuit, including  respectively  the  receiving  and  transmitting  in- 
struments, a  switch  lever  having  an  insulated  block,  a  single 
contact  spring  against  which  the   said  Ijlock  bears,  the  said 


spring  having  electrical  connection  with  the  main  circuit,  two 
contact  springs  with  which  the  first  mentioned  spring  maybe 
brought  to  bear  by  pressure  upon  the  lever,  the  conductors 
which  terminate  at  such  contacts  and  connect  respectively  with 
the  main  and  the  local  circuits,  and  means  which  normally  hold 
the  said  lever  in  pos  tion  to  break  the  engagement  of  the  said 
contact  springs. 

531,919.  Electric  Railway  Signal.  Jake  Frank,  NeW 
York,  N.  Y.     Application  filed  November  27,  1S93. 

In  an  electric  railway  signal,  signal  operating  magnets,  each 
connected  on  one  side  to  a  common  rail,  and  on  the  other  side 
in  divided  circuit  to  rail  sect  ons  in  front  and  rear  of  the  mag- 
nets, and  a  vehicle  carrying  a  signal  controlling  armature,  and 
in  turn  adapted  to  close  the  circuit  ol  the  magnets. 

531,929.  Safety  Device  for  Electric  Circuits.  Thomas 
Harden,  London,  Eng.  Application  filed  April  27, 
1S94. 

In  a  grounding  or  safctj'  device  for  electrical  circuits,  the 
combination  of  sparking  points,  a  fusible  wire,  a  catch  mechani- 
cally held  by  said  wire,  a  contact  arm  held  by  said  catch,  and 
contacts  adapted  to  complete  the  circuit  from  a  low  tension  sys- 
tem to  earth. 
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531.961.  Circuit  Controller.  Thomas  Parker,  Join  H. 
Woodward  and  Edmund  S.  G.  Rees,  Wolveihampton, 
Eng.     Application  filed  February  24,  1S92. 

The  device  consists  in  an  apparatus  for  completiniJ  or  break- 
ing an  electric  circuit,  the  combination  of  a  circuit  independent 
ol  the  circuit  to  be  completed  or  broken,  an  electro-magnet  in 
the  independent  circuit  and  an  armature  therefor,  with  devices 
operated  by  the  said  armature  to  either  make  or  break  ihc  main 
circuit  by  first  magnetizing  and  then  demagnetizing  the  said 
electro-magnet,  and  an  electro-magnet  in  the  main  circuit,  hav- 
ing an  armature  adapted  to  act  upon  the  said  device  to  break 
the  mam  circuit  upon  a  predetermined  increase  of  the  current 
in  the  said  main  circuit. 

531.962.  Distribution  of  Electricity.  Thomas  Parker, 
John  H.  Woodward  and  Edmund  S.  G.  Rees,  Wolver- 
hampton,   Eng.     Application  filed  February  24,  1S92. 

An  electrical  distribution  system,  comprising  means  for  sup- 
plying either  high  or  low  tension  currents,  with  a  sub-station 
or  sub-stat  ons  having  transformers,  distributing  mains  and  two 
sets  of  conductors  to  the  transformers,  circuits  and  switches 
controlled  from  the  switch  station,  substantially  as  described, 
whereby  either  low  tension  currents  can  be  supplied  direct  to 
the  distributing  mains,  or  the  transformers  may  be  thrown  into 
circuit  to  convert  the  high  tension  current  from  the  supply  into 
low  tension  for  the  distributing  mains. 

53it970-  Electrostatic  Voltmeter.  Henry  A.  Rowland, 
Baltimore,  Md.     Application  filed  February  24,  1S94. 

An  electrostatic  voltmeter,  having  its  attracting  and  attracted 

parts  immersed  in  a  non-conducting  liquid. 

531)978.  Electric  Arc  Lamp.  Charles  E.  Scribner,  Chi- 
cago, 111.  Application  filed  May  7,  1891.  Renewed 
May  9,  1893. 

The  combination  of  guide  rods,  links  connecting  the  two 
rods  and  maintaining  them  in  parallelism,  a  cross  head  pro- 
vided with  a  clamp  for  securing  to  it  one  carbon  of  the  lamp 
and  adapted  to  be  clamped  between  the  guide  rods  when  the 
links  do  not  e.\tend  at  substantially  right  angles  to  the  rods,  * 
and  a  stop  adapted  to  cause  the  release  of  the  cross  head.  " 

531,980.  Electric  Rail  Bond.  George  E.  Somers,  Bridge- 
port, Conn.     Application  filed  May  7,  1894. 

A  rail  bond  consisting  nf  a  series  of  strands  of  wire  laid  lo- 
getherand  reiained  in  place  by  ferrules,  through  which  the  ends 
of  the  strands  are  passed,  the  upper  ends  of  the  ferrules  being 
pressed  into  the  strands  so  as  to  lock  the  ferrules  thereto  and 
secure  the  strands  together,  and  also  to  provide  tapers  at  the 
lower  ends,  which  are  adapted  to  engage  the  rails  in  setting  the 
bond  up  to  place, 

551,996.  Electric  Converter.  Robert  H.  Hassler,  Pitts- 
burg, Pa.     Application  filed  April  30,  1894. 

A  magnetic  core  and  coils  surrounding  the  same,  said  coils 
having  projecting  portions  arranged  in  a  radJating  position  for 
the  provision  of  increased  air  space. 

532,003.  Electric  Signaling  Apparatus.  George  E.  Miller, 
Saugiis,  Mass.     Application  filed  January  24,  1894- 

In  an  electric  railway  signaling  apparatus  an  electric  current 
generator  and  steam  motor  connected  thereto,  and  an  insulated 
duplex  alternately  broken  conductor  combined  with  an  alarm  or 
signal  in  the  circuit,  a  sweeper  electrically  connected  to  the 
conductors,  electrical  connections  between  the  track  rails  and 
generator,  and  a  steam  va  ve  for  the  motor,  having  a  lever  ar- 
ranged in  the  circuit  when  the  valve  is  open,  and  means  for  cut- 
ting out  the  alarm  or  signal  from  the  circuit  when  said  valve 
lever  is  closed. 

532,009.  Electric  Semaphore  Setting  Device.  Homer  A. 
Parrish,  Jackson,  Mich.  Application  filed  February 
10,  1894. 

In  an  electric  signal,  the  combination  with  the  head,  of 
electromagnets,  an  armature,  a  pendulous  lever  carrying  said 
armature  and  provided  with  an  adjustable  extension,  a  rock 
shaft,  a  curved  arm  on  the  rock  shaft,  arms  carried  by  said  rock 
shaft,  and  a  banner  and  counter-weight  carried  by  said  arms. 
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Chicago  General  Railway  Company's 
Plant. 

At  the  annual  meeting  of  the  stockholders  of  the  Chi- 
cago General  Railway  company,  which  was  held  in  the 
office  at  the  new  power  plant  on  Monday,  the  genlJemen  in- 
terested and  a  number  of  invited  guests  were  given  an  op- 
portunity to  inspect  the  new  branches  of  the  road,  which 
have  been  constructed  since  the  last  meeting.  The  party 
was  taken  over  the  entire  route  in  a  new  train  of  cars  com- 
posed of  one  motor  car  and  three  forty-foot  trailers,  which 
the  officers  of  the  company  have  styled  "the  finest  electric 
train  on  earth." 

The  twenty  cars  which  were  recently  built  by  the  Pullman 
company  are  the  handsomest  that  have  ever  been  turned  out 
of  the  street  car  shops  of  that  company.  They  are  finished 
in  oak  and  upholstered  with  cane.  The  windows  are  ot 
French  plate  beveled  glass.  The  cars  are  all  vestibuled  so 
as  to  afford  the  motorman  and  conductor  protection  during 


only  have  been  left  in  the  wall,  one  for  the  steam   railroad 
and  the  other  for  the  company's  tracks. 

At  present  the  company  owns  and  operates  ten  miles  of 
track  of  the  standard  gauge  with  So  pound  girder  rails.  A 
number  of  new  lines  have  been  projected,  including  a  down- 
town terminal  and  a  branch  line  to  Lincoln  Park,  running 
through  a  district  west  of  the  Chicago  river. 


Rival   Receivers  for  the  Great   Western 
Company. 

H.  B.  Moore,  the  receiver  for  the  Great  Western  Manu- 
facturing company  appointed  by  the  District  Court  in  Du- 
luth,  Minn.,  has  applied  for  an  order  compelling  John 
Kennedy,  who  represents  the  receiver  appointed  by  the 
United  States  Court  in  Chicago,  to  show  cause  why  he  should 
not  surrender  the  plant  to  Moore.  The  court  has  taken  the 
matter  under  advisement.  E.  H.  Fowle,  the  United  States 
Court  receiver  at  Chicago,  in  an  affidavit  says  he  holds  the 


Strike  on  the  Electric  Roads  in  Brooklyn. 

At  five  o'clock  on  the  morning  of  January  14th  all  the  trol- 
■ley  lines  in  Brooklyn  were  tied  up,  the  employes  refusing  to 
take  out  the  cars.  Over  five  thousand  men  quit  work.  This 
included  motormen,  conductors,  electricians,  switchmen  and 
others  employed  at  the  various  power  houses.  All  but  one 
of  the  surface  roads,  and  that  a  comparatively  minor  one, 
are  affected.  It  is  claimed  that  the  strike  will  extend  to  the 
lines  of  the  Brooklyn  Elevated  Railway  company.  The  con- 
tract between  the  Kings  County  Elevated  Railway  company 
and  its  employes  is  such  that  it  is  believed  there  can  be  no 
strike  on  that  line. 

The  companies  expected  that  the  men  would  go  out  and 
determined  to  anticipate  them.  They  asked  the  electricians, 
about  1,000  in  number,  if  they  would  take  out  the  cars. 
Every  one  of  tHem  refused,  and  they  were  then  told  there 
was  no  work  for  them.  One  foreman  was  asked  if  he  was 
willing  to  take   out   a  car.     He  refused,  and  was  the  only 


the  winter  months.  The  electrical  equipment  on  each  car 
consists  of  a  fifty  horse  power  Sperry  flexibly  connected 
motor  and  a  Sperry  electric  brake.  Views  of  this  train  are 
shown  in  Figs,  i  and  2. 

The  power  plant,  Figs,  i  and  3,  is  located  in  a  spacious 
building  especially  planned  for  the  addition  of  other  ma- 
chines. At  present  it  consists  of  one  300  kilowatt  General 
Electric  generator  and  a  450  horse  power  tandem  cross- 
connected  Corliss  engine  of  the  Bates  Machine  com- 
pany's make.  Two  Root  boilers  of  600  horse  power 
capacity  furnish  (he  steam.  -The  arrangement  of  the  boiler 
room  is  such  that  coal  can  be  unloaded  directly  from  the 
cars  to  the  furnaces,  and  as  the  plant  is  located  directly  on  a 
railroad  running  to  the  coal  fields  of  Illinois  and  Indiana 
the  cost  of  fuel  is  reduced  to  a  minimum.  A  plan  of  the 
whole  plant  is  given  in  Fig.  4. 

The  buildings,  which  are  centrally  located  with  respect  to 
the  territory  through  which  the  company's  lines  run,  are  all 
of  brick  construction,  and  cover  the  greater  portion  of  the 
block  at  Thirty-first  street  and  Kedzie  avenue.  The  plant 
is  surrounded  by  a  brick  wall  ten  feet  high  for  the  protec- 
tion of  the  company's  property  in  case  of  strikes  o»  in  the 
event  of  fire  on  the  surroundings  prairies.     Two  entrances 
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property  by  authority  of  the  United  States  Court,  and  it 
there  is  any  question  as  to  the  rights  of  parties  it  should  be 
determined  by  proper  proceedings  brought  for  that  purpose. 
It  is  thought  the  decision  of  this  case  will  determine  who  is 
entitled  to  the  property,  and  that  the  creditors  will  then  en- 
deavor to  effect  a  reorganization  of  the  company.  Mr. 
Moore's  attorney  made  a  trip  to  Chicago  to  arrange  with 
the  First  National  Bank  of  this  city  to  run  the  works  and 
hold  the  proceeds  subject  to  the  outcome  of  the  litigation 
■between  the  receivers.  The  bank  was  unwilling  to  take  the 
responsibility  and  the  matter  falls  upon  the  Duluth  receiver. 
As  the  Great  Western  company  manufactured  electrical 
machinery  under  a  license  from  Force  Bain,  the  owner  of  the 
patents,  there  is  a  question  as  to  the  right  of  anyone  else  to 
use  them.  Mr.  Bain  claims  that  no  one  but  the  company 
has  the  right  and  has  notified  the  receiver  and  creditors  to 
that  effect.  If  arrangements  can  be  made  with  him  to  re- 
lease his  claim  for  royalty  and  to  superintend  the  completion 
of  the  machinery  whose  construction  has  already  been  begun. 
Receiver  Moore  will  complete  it.  Otherwise  it  will  be  sold 
as  material  for  what  it  will  brin?. 


On  December  22d,  the  day  of  opening  the  new  electric 
road  in  Middletown,  Conn.,  the  cars  were  run  free. 


WITH    FOUR-CAR   ELECTRIC   TRAIN. 

foreman  to  go  out.  The  people  had  to  use  the  elevated 
roads.  The  trains  were  made  up  with  extra  cars  to  accom- 
modate the  rush.     The  public  was  greatly  inconvenienced. 

The  demands  of  the  men  are  stated  by  the  New  York  cor- 
respondent of  the  Western  Electrician.  The  employers' 
side  is  stated  as  follows:  "The  company  cannot  afford  to 
increase  its  expenses  one  dollar.  Immense  sums  of  money 
have  been  borrowed  to  equip  the  roads  with  the  electrical 
systems  and  this  money  has  got  to  be  paid  sooner  or  later. 
The  employes  in  the  power  houses  are  organized  as  Knights 
of  Labor,  the  same  as  the  motormen  and  conductors,  and 
when  the  signal  is  given  to  stop  work  they  will  fall  into  line 
and  not  a  car  can  be  moved." 

I'he  tie-up  is  materially  affecting  the  United  States  mail 
service.  None  of  the  trolley  lines  delivered  the  mail  on  the 
forencon  of  the  14th.  Postmaster  Sullivan  said  he  would 
have  to  go  back  to  the  old  system  of  collecting  the  mail  by 
aid  of  wagons.  He  had  called  upon  every  substitute  and 
"lay-oft'*  connected  with  the  office  to  do  duty.  At  eleven 
o'clock  United  States  mallear  No.  102  of  the  Flatbush  av- 
enue line,  with  four  blue  flags,  came  down  Fulton  street.  A 
letter-carrier  was  in  front  and  the  passengers  were  inside. 
It  contained  the  Flatbush  mail. 


zd 
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Thomson-Houston  Regulator  Patent  De- 
clared Void. 

On  Monday;  January  i4t]i,  Judge  Grosscup  lianded  down 
liis  decision  in  the  case  of  the  Thonison-Houston  Electric 
company  against  the  Western  Electric  company.  This  liti- 
gation grew  out  of  an  alleged  infringement  by  the  defend- 
ant of  the  regulator  patent  granted  March  i,  iSSi,  to  Elihu 
Thomson   and  Edwin  J.  Houston  and  transferred    by  them 


electro-magnet,  or  the  resistance  of  the  spring  was  the 
stronger  force,  and  in  accordance  therewith  rocked  the 
movable  armature  upward  and  downward;  and  by  means 
of  connecting  devices  likewise  ro-ked  the  yoke,  to  which 
the  brushes  were  attached,  backward  and  forward.  The 
intermediate  motor  device  is  not  a  part  of  the  invention 
claimed  and   therefore   may  be   dropped  from  view. 

The  claims  of  the  patentees  are  for  a  combination  and 
are  expressed  in  the  following  terms: 

"i.      In_a   current-regulator   for    a  dynamo-electric  ma. 
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to  the  complainant.  Judge  Grosscup  disapproves  the  opin- 
ion of  Judge  Colt  of  Boston  and  declares  the  patent  of  the 
complainant  company  void.  The  complainant  was  repre- 
sented by  R.  S.  Taylor,  F.  P.  Fish,  George  R.  Blodgett 
and  Offield,  Towle  &  Linthicum,  while  Barton  &  Brown 
appeared  for  the  defendant.  Following  is  a  certified  copy 
of  the  opinion,  which  was  handed  down  in  the  United  States 
Circuit  Court,  Northern  District  of  Illinois. 

This  is  a  suit  for  infringement  of  patent  No.  238,315, 
granted  to  Elihu  Thomson  and  Edwin  J.  Houston,  March 
I,  1S81,  for  "current-regulator  for  dynamo-electric  ma- 
chines." 

The  object  of  the  invention  is  to  control  the  operation  of  a 
dynamo-electric  machine  in  such  manner  that  the  constant 
and  unvarying  strength  of  current  shall  be  maintained  in  its 
circuit,  notwithstanding  changes  of  load  occurring  from  va- 
riations in  the  number  of  lamps,  or  other  devices  actuated 
by  it. 

A  dynamo  machine  is  a  device  for  converting  mechanical 
energy  into  electricity.  It  has  a  revolving  part  called  the 
armature,  usually  driven  from  a  steam  engine;  at  one  end  ol 
the  armature  there  is  a  projecting  part  called  the  commuta- 
tor, standing  out  something  like  the  hub  of  a  wagon  wheel. 
Upon  two  opposite  sides  of  this  commutator  are  placed  two 
copper  strips,  bars,  or  bundles  of  thin  copper  leaves  called 
commutator  brushes,  which  press  upon  the  surface  of  the  com- 
mutator during  its  revolution.  A  wire  joined  to  one  of 
these  brushes  leads  away  from  the  machine  through  the 
lamps  or  motors  in  which  the  current  is  used,  and  back  to 
and  through  the  other  brush;  thus  the  electric  current 
which  is  generated  in  the  armature  by  its  revolutions  passes 
out  through  one  brush  and  back  through  the  other. 

Prior  to  the  time  of  taking  out  of  complainant's  patent 
the  development  of  electrical  hghting  made  it  desirable  to  so 
construct  a  device  that  one,  two  or  more  lamps  might  be 
dropped  out  or  added  to  the  circuit,  at  will.  In  the  opera- 
tion of  a  dynamo  it  is  necessary  that  the  volume  of  current 
generated  should  be  closely  adapted  to  the  work  done.  The 
problem  was  to  change  the  output  of  the  machine  to  meet 
the  change  of  conditions  presented  by  variations  in  the  num- 
ber of  lamps  burning.  This  could  be  done  either  by  varying 
the  speed  of  the  machine,  or  interposing  for  each  lamp  ex- 
tinguished a  resistance  which  would  consume  the  same 
amount  of  energy,  or  by  any  device  that,  notwithstanding 
the  variations  of  load,  would  keep  the  volume  of  the  current 
sustained.  The  device  described  in  the  patent  accomplishes 
this  by  means  of  the  mechanical  elements  described  therein. 
It  was  known  by  the  patentees  that,  by  shifting  the  position 
of  the  brushes  on  the  commutator,  the  volume  of  the  current 
would  be  increased  or  diminished,  and  that  this  law  of 
electrical  mechanism  was  constant.  For  instance,  if,  after 
shifting  the  brushes  to  the  position  of  least  spark  for  eight 
lamps,  a  lamp  should  be  cut  out,  the  moving  of  the  brushes 
forward  a  certain  distance  would  so  change  the  output  of 
the  machine  that  it  would  be  adapted  to  the  running  of  seven 
lamps;  and  a  still  farther  movement  forward  would  adapt 
it  to  six,  five,  and  so  on;  and  that  by  a  like  shifting  of  the 
brushes  backward,  a  n^w  load  could  be  imposed  without 
changing  the  apparent  energy  or  varying  the  speed  of  die 
machine. 

The  object  of  the  complainant's  patent  was  to  obtain 
the  advantage  of  this  effect  in  electrical  mechanism  through 
some  device  that  would  move  the  brushes  automatically 
and  upon  the  impulse  of  the  condition  that  made  the  move- 
ment necessary.  This  was  accomplished  by  means  of  a 
yoke  on  which  the  brushes  were  rocked  backward  and 
forward,  and  which  obtained  its  motion  through  the  inter- 
position in  the  main  circuit  of  an  electro-magnet,  consist- 
ing of  a  core  of  soft  iron  wound  with  insulated  wire,  which, 
becoming  magnetic,  more  or  less,  according  to  the  strength 
of  the  current,  attracted  an  armature,  supported  upon  a 
lever,  at  the  other  end  of  which  was  a  spring  antagonizing 
the  attraction  of  the  magnet.  Thus  the  increase  or  dimi- 
nution of  the  current  decided  whether  the  attraction  of  the 


chine,  the  combination  of  a  device  responding  to  changes 
in  the  main  or  generated  current,  a  shifting  commutator  for 
said  machine,  and  mechanism  controlled  by  said  responsive 
device  to  shift  the  commutator  to  those  positions  where  the 
current  taken  up  by  said  commutator  shall  be  constant. 
"2.     In  a  current-regulator  for  a  dynamo-electric  machine, 
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that  respect  witli  the  written  description  in  the  patent,  the 
complainant's  device,  as  drawn,  is  inoperative.  But  this 
corrected,  and  the  devic;  in  some  other  respects  slightly 
modified,  the  so-called  invention  is  both  practical  and 
highly  valuable. 

The  principal  defense  is  that,  in  view  of  the  prior  state 
of  the  art,  and  especially  of  the  invention  patented  by 
Thomson  and  Houston,  January  20,  iSSo,  No.  223,659,  this 
so-called  invention  has  been  anticipated,  and  the  patent, 
therefore,  is  invalid.  Much  learning  on  this  question  by 
counsel  for  both  sides,  and  by  the  experts  called,  has  been 
put  at  the  disposal  of  the  court,  and  many  questions  relat- 
ing to  the  laws  of  electricity,  which  are  in  their  very 
nature,  in  the  present  state  of  the  art,  insolvable  by 
one  not  an  expert,  are  raised.  I  have  availed  myself  as 
closely  as  1  could  of  the  excursions  of  counsel  into  these 
abstruse  fields,  but  have  coine  back  from  them,  I  confess, 
more  bewildered  than  enlightened.  So  far  as  I  have  been 
able  to  ascertain  all  knowledge  of  electricity  is,  so  far, 
purely  empirical;  and  mere  speculations,  therefore,  how- 
ever acute  and  plausible,  as  to  the  ways  and  methods  of 
this  force,  are  likely  to  be  erroneous,  and  therefore  val- 
ueless. In  the  view  of  the  case  to  which  my  judgment 
has  come,  it  is  unnecessary  to  enter  these  regions  of  spec- 
ulation, or  attempt  to  decide  between  the  respective 
contentions  so  earnestly  put  forth  and  learnedly  main- 
tained. 

Patent  223,659  discloses  a  device  almost  identical  with 
that  of  the  patent  in  dispute.  As  stated  already,  the  com- 
mutator is  made  up  of  a  number  of  subdivisions  called  seg- 
ments, which  are  electrically  insulated  from  each  other.  In 
the  revolutions  of  the  commutator  each  of  these  segments 
comes  into  contact,  first,  with  one  brush,  then  with  the 
other,  and  as  the  contact  is  broken  by  the  passing  of  the  seg- 
ii.ent  away  from  the  brush,  there  is  a  tendency  to  form  a 
spark  between  the  tip  of  the  brush  and  the  edge  of  the  leav- 
ing segment.  When  such  sparking  is  violent  or  repeated,  it 
eats  away  the  metal  surfaces  between  which  it  occurs,  and 
is,  in  every  respect,  disadvantageous.  Whatever  may  be 
the  cause  of  the  sparking,  it  was  then  discovered  or  known 
by  the  patentees  that  a  proper  shifting  of  the  brushes  upon 
the  commutator  would  bring  about  a  condition  of  minimum 
sparking.  But  the  position  of  the  brushes  upon  the  commu- 
ter to  prevent  sparking  was  not  necessarily  uniform.  It  de- 
pended upon  the  speed  of  the  revolutions,  which,  in  turn, 
was  dependent  upon  the  uniformity  of  power,  not  so  easily 
obtainable  then  as  now.  It  depended  also  upon  the  acci- 
dental or  proposed  introduction  or  withdrawal  of  resistance 
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an  electro-magnetic  device  acted  upon  by  variations  in  the 
main  or  generated  current,  an  adjustable  or  shifting  com- 
mutator for  the  machine,  and  mechanism  controlled  by 
said  electro-magnetic  device  to  adjust  the  commutator  to 
those  positions  where  the  main  or  generated  current  taken 
up  by  said-commutator  shall  be  constant." 

Through  an  inadvertence  of  the  drawings,  at  variance  in 
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from  the  circuit.  It  is  apparent  that  a  shifting  by  hand  to 
meet  these  varying  conditions  would  be  both  cumbersome 
and  unsatisfactory,  and  the  invention  subsequently  patented 
as  223,659  was  to  meet  these  electrical  difficulties. 

The  object  here,  as  in  the  subsequent  patent  of  Thomson 
and  Houston,  was  to  obtain  a  device  that  would  move  the 
brushes  backward  and  forward  responsively  lo  the  electrical 
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condition  that  such  movements  were  intended  to  meet.  For 
this  purpose,  the  patentees  employed  a  mechanical  device 
in  every  substantial  respecl  like  that  described  in  the  patent 
in  suit,  except  that  the  electro-magnet  was  put  in  the  short- 
circuit  beginning  with  the  forward  member  of  one  of  the 
brushes  and  ending  in  the  main  circuit  at  the  rear  of  the 
other  member  of  the  brush,  instead  of  having  been  put  in 
the  main  circuit,  as  in  the  patent  in  suit. 

It  may  be  admitted  that  the  anti-sparking  device  is,  in 
some  respects,  different  from  the  one  in  suit.  The  question 
is,  whether  the  difference  is  one  of  principle  and  conception 
or  only  such  difference  in  use  as  leaves  the  uses,  neverthe- 
less, analogous. 

The  complainant's  anti-sparktng  patent  revealed  to  the 
public  a  device  by  which  the  brush  on  the  commutator  could 
be  automatically  changed  forward  and  backward  respon- 
sively  to  a  change  in  the  current  of  electricity.  The  de- 
vice, it  may  be  admitted,  was  only  used  to  prevent 
sparking,  and  was  only  acted  upon  by  a  small  portion 
of  the  current,  but  it  disclosed  clearly  and  for  all  pur- 
poses a  mechanism  that  would  rock  the  brushes  re- 
sponsively  to  changes  in  the  current,  irrespective  of 
whether  such  currents  were  the  main,  or  only  accessory 
ones.  The  problem  sought  to  be  solved  by  the  patent  in 
suit  was  a  somewhat  different  one  in  its  ultimate  ends,  but 
the  object  of  both  patent?  was  reached  by  the  application  of 
any  principle,  and  the  use  of  any  device,  that  would  auto- 
matically maintain  constancy  of  current,  notwithstanding 
changes  of  motive  power  or  of  resistance.  The  fact  that  one 
may  be  intended  to  prevent  destructive  effects  upon  the 
machine  itself,  and  the  other  to  adapt  the  machine  to  the 
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known  to  the  public.  It  was  in  my  mind  adjustment  purely, 
and  not  a  new  conception  of  either  a  principle  of  electricity, 
or  a  mechanism  to  carry  it  out.  If  there  is  any  mistake  in  this 
judgment  it  is,  I  think,  in  putting  a  higher  estimate  upon 
mechanical  skill  in  electrical  fields  than  is  applied  to  other 
fields,  but  I  do  not  see  how  this  can  or  ought  to  be  avoided. 
It  necessarily  requires  high  skill  to  be  an  electiical  mechanic 
at  all.  Adjustments  and  adaptations  are  there  every  day 
made  use  of.  To  give  to  each  of  these  the  dignity  and  con- 
sequence of  inventions  would  tie  up  permanently  this  whole 
useful  field  to  monoply.  No  new  distinct  conception  or  dis- 
covery ought  practically  to  go  unrewarded.  But,  it  certainly 
would,  if  its  re-adaptations  by  experiment  or  adjustment,  to 
the  thousand  uses  the  field  of  electricity  discloses,  were  to 
be  regarded  as  patentable  improvements.  I  differ  from 
Judge  Colt  in  this  case  with  reluctance,  for  I  defer  to  his 
superior  experience  and  wisdom  in  the  patent  field,  but  I 
cannot  follow  him  in  this  case  without  violating  my  own 
sense  of  judicial  responsibility. 
The  bill  will  be  dismissed. 


Farmers  Approve  of  Rural  Electric  Rail- 
ways. 

Apropos  of  the  editorial  in  last  week's  issue  of  the  West- 
ern Electrician  on  the  subject  of  trolley-car  lines  on 
country  roads,  it  is  interesting  to  note  that  the  Farmers' 
Alliance  of  Pennsylvania  has  taken  formal  action  approving 
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circumstances  of  changing  resistance,  will  not  make  both 
devices  patentable,  if  they  employ  substantially  the  same 
principles  and  the  same  mechanism.  It  seems  clear  to  me 
that  the  real  immediate  use  intended  by  both  of  these  pat- 
ents was  to  automatically  equalize  the  volume  of  the  current; 
the  one,  in  the  less,  and  the  other,  it  is  true,  In  a  much 
gieater  degree.  The  immediate  objects  in  view  were  thus 
analogous,  and  the  ultimate  uses  into  which  they  diverged, 
do  not  make  them  less  so. 

Now,  if  the  uses  were  analogous,  and  the  principles  and 
devices  employed  were  somewhat  different,  the  sole  question 
remains,  whether  an  electrical  mechanic  having  the  knowl- 
edge of  the  art  that  the  public  possessed  when  the  so-called 
invention  in  suit  was  conceived  could,  without  invention, 
have  adapted  the  anti-sparking  mechanism  to  the  analogous 
uses  of  the  patent  in  suit? 

It  must  be  remembered  that  it  was  then  well  known  to 
electricians  that  the  shifting  of  the  brushes  forward  and 
backward  upon  the  commutator  increased  and  diminished 
the  volume  of  the  current,  and  thus  equalized  it  against  the 
tendencies  of  a  changed  resistance.  This  is  what  the  anti- 
sparking  invention  accomplished  automatically  within  nar- 
row limits.  It  is  what  the  so-called  invention  in  suit  ac- 
complished automatically  through  a  wider  scope.  To  an 
electrical  mechanic  benl  upon  devising  a  remedy  for  the  in- 
constancy of  the  current  caused  by  the  putting  in  and  tak- 
ing out  of  the  lamps,  and  possessed  of  the  knowledge  that  a 
shifting  of  the  brushes  on  the  commutator  would  accomplish 
this,  and  that  such  shifting,  within  very  narrow  limits  at 
least,  could  be  accomplished  automaticallv  by  the  anti- 
sparking  invention,  thesoleproblem  was  presented  whether, 
by  a  like  device,  an  automatic  shifting  of  the  brushes 
through  a  wider  scope,  and  adapted  to  the  whole  current, 
could  be  effectuated.  The  mechanical  idea  and  conception, 
and  the  principle  on  which  it  was  based,  were  all  before 
him.  There  was  required  simply  experimentation  to  de- 
termine its  adaptability  to  the  new  purpose.  Doubtless, 
such  e.Kperimentation  was  difficult  and  delicate,  and  called 
into  exercise  a  multitude  of  different  adjustments  of  the 
brushes.  But,  it  was  all  done  in  the  light  and  along  the 
lines  of  the  earlier  device  and  of  electrical  principles  well 


this  use  of  the  highways.  The  Observer  of  Washington, 
Pa.,  says: 

It  has  been  generally  expected  that  the  next  Legislature 
would  be  flooded  with  protests  from  the  people,  and  espe- 
cially from  farmers,  against  the  use  of  the  public  highways 
for  trolley  lines,  but  the  farmers  have  seen  the  trolley;  they 
have  counted  its  advantages,  and,  instead  of  rising  up  in 
arms  against  it,  the  Farmers'  Alliance  of  Pennsylvania, 
through  its  state  council  recently  held  at  Harrisburg, 
unanimously  resolved  that  the  Legislature  should  deny  the 
right  of  eminent  domain  to  trolley  lines  and  compel  them  to 
"construct  their  tracks  in  the  center  of  the  public  road." 
They  also  demanded  that  they  "be  required  to  use  girder  or 
step  rail  laid  at  the  standard  gauge  of  wagons  so  that  vehi- 
cles may  be  driven  on  the  rail,  and  that  they  be  required  to 
maintain  the  roadbed  between  the  rails  and  iS  inches  on  the 
outside  at  theii  own  expense." 

The  farmers  have  a  practical  eye  to  business.  They  see 
that  the  trolley  is  the  railway  of  the  people,  furnishing  the 
cheapest  transportation  in  the  world,  and  they  aid  cheap 
transportation  by  giving  it  the  right  to  the  public  roads, 
while  they  look  well  to  their  own  advantage  by  requiring 
that  the  rail  should  be  so  laid  that  in  muddy  weather  they 
will  have  a  solid  highway  on  which  to  drive  their  teams. 
In  addition  to  this  they  propose  to  utilize  the  trolleys  as  far 
as  possible  in  helping  to  maintain  the  highways. 


American  Institute  of  Electrical  Engi- 
neers. 
At  the  New  York  and  Chicago  m.eetings  of  the  Institute 
on  the  i6th  instant  the  announced  papers  were:  "On  the 
Units  of  Light  and  Radiation,"  by  Prof.  Alex.  Macfarlane 
of  Ithaca,  N.  Y.,  and  "The  Best  Metal  for  Field  Magnet 
Frames,"  by  Alton  D.  Adams  of  Boston.  Prof  Stine  of 
the  Armour  Institute  prepared,  also,  an  illustrated  historical 
sketch  of  the  first  three-wire  Edison  plant  at  Sunbury,  Pa., 
for  the  Chicago  meeting. 


27 

Statistics  of  Electrical  Fires. 

William  H.  Merrill,  Jr.,  the  expert  of  the  Underwriters' 
Electrical  Bureau  of  Chicago,  has  prepared  a  statement 
showing  the  number  of  fires  supposed  to  be  due  to  electrical 
apparatus  during  the  year  ended  October  i,  1S94.  Mr. 
iNIerrill  says  that  the  total  nxmiber  of  electrical  fires  for  the 
year,  of  which  he  has  knowledge,  is  475,  with  a  total  loss 
of  $1,415,610.25 — of  course  only  a  small  proportion  of  the 
total  fire  loss  of  the  United  States.  Reports  in  319  cases 
showed  little  or  no  loss.  Mr.  Merrill  believes  that  "the  data 
secured,  while  incomplete,  are  very  instructive,  and  will 
serve  to  practically  demonstrate  the  necessity  of  rigid  en- 
forcement of  many  clauses  of  the  rules,  and  will  bring  about 
a  unanimity  of  opinion  among  inspectors  regarding  the 
problems  presented  by  electricity  considered  as  a  fire 
hazard." 

Following  is  Mr.  Merrill's  summary  of  the  causes  of  elec- 
trical fires,  the  number  attributed  to  each  beig  given: 

'  Grounds  on — i. 

Hanger  boards— (See  wood  base  devices)  3. 

Hot  carbons — 2. 
Arc  Lamp. ,  -j  Spark  arrester — i. 

Resistance  controller — 3. 

Sparks  from — iS. 

Short-circuit — i. 
Arc  cut'Oitt  nuiUh — (See  switches.) 
Bond  for  rail s-r-^^^  Street  Ry.  current.) 
Causes  other  than   electrical  iji  generating  stations,  or  evi- 
dence not  conclusive—  10. 

f  Crosses  on  trolley — iS. 

Crosses  on  electric  light  wires — 37. 

Crosses  on  500  volt  power  circuit — 3. 

Crosses,  electric  light  on  .rolley — 2. 

Crosses,    flexible   cord  J  OrdinarM. 

{  bnow  wmdow — 5. 
f  Awnings — 16. 

I  Combination  fixtures  }  ^, 

I      with  no  insulatingjoints.  J 
!  On       transformers — (See     con- 
j       verters. ) 
j  Moisture — 22. 
Grounds     i  O"  nails-4. 
,  Un  pipes — 12. 
j  Roofs,  cornices,    i    „ 

metal  fronts,  etc.    ) 
I  Underground  service — ii. 
Conductors..  {  i  Unmentioned — 4. 

!  Vaults,     metal     pans,    cables. 
t     etc-4. 
Open  Circuit — 3. 
Overloaded  wires — 7. 

'Fixtures-i  (See  also  grounds  on 

combination  fixtures.) 
Miscellaneous — 12. 
Moisture — 4  (See  also  switches.) 
Nails — I  (See  also  grounds.) 
Sockets— (See  incandescent 
Short  ,       lamps.) 

Circuits.    '  Switches — (See  switches.) 

Trolley  circuits — (See  St.    Ry. 

currents.) 
Underground  service — 13. 
Unfilled  moulding — 7. 
Unprotected      wires     through 
floors,  etc. — 41. 


Con  tact  S:, 

poor. 

Converters  . 


(  Joints — 4, 
<  Sockels^2. 
(  Switches — i. 
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Cut-outs. 


Generators . 


Crosses (See  conductors.) 

r  Grounded — 6. 

I  Fuses,  improper — 5. 

\  Terminals,  too  near — i. 

[  Uncovered — S. 
Extension  Plugs — i. 
Flat  IronSy  etc. — 4. 
Flexible  Cord — (See  conductors.) 
Fuses (See  cut-outs.) 

S  Armatures — 2. 
'  *   "J  Resistance  boxes — 2. 

Grounds (See  conductors,  converters,  cut-outs.) 

Hanger  Boards — (See  arc  lamps  and  wood  base  devices.) 

'  )  In  show  window,   inflammable  material — 7. 

j^ainp.  ■  •  -  "  jjj  show  window,  short-circuit  in  socket — 2. 
[  In  series — 2. 
Interior  Conduit — (Not  standard)  i. 
Joints (See  contact.) 

!(See  arc  lamps.) 
(See  contacts,  sockets.) 
(See  incandescent  lamps.) 
Lightning  discharges  on  wires — 15. 
Lightning  Arresters,  defective — 3. 

f  Arcing  at  commutator — i. 
I  Armature,  short-circuited — 6. 
, ,     -  ;  Direct  evidence  lacking — 5. 

^^"^^''^ \  Resistance  box-/- 

j  Rheostat — (See  resistance  bo.\.) 
[switch,  not  in  sight  of  motor — 2. 
Mouldings,  not  filled — (See  conductors.) 
Multiple  Lights— {See  Sit.  Ry.  currents.} 
(See  arc  lamps.) 
(See  generators.) 
(See  motors.) 
Serifs  Multiple  System — 5. 

Short-circuit — (See  conductors,  sockets  and  switches. ) 
Sockets,  defective— z  (See  contacts.) 
Static 2. 


/Resistance 
Boxes . . . 
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street  Ry. 
Currents. 


Switches . 


JVood  Bas. 
Devices. 


r  Bonds — I. 

Crosses  (See  conductors.) 
■|  Defective  ground  return — I. 

Lights  and  power  from — 9. 
[  Sparks~3. 

I  Installation  wrong -J  t„_3!^t 

-J  Sliort-circuit  by  moisture — 4. 
I  Short-circuit,  no  cause  given — 4. 
( (See  contacts.) 
(  Cut-outs — 5. 
\  Hanger  boards— 13. 
(  Switches — 12. 


Centra!  Station  at  Nancy,  France. 

The  central  station  at  the  railway  terminus  at  Nancy, 
France,  installed  by  Fabius  Henrion,  is  operated  on  an 
economical  system  -which  it  is  interesting  to  study  in  detail. 


FIG.    2.      CENTRAL  STATION   AT   NANCY,    FRANCE. 

In  Fig.  I  is  sho^vn  the  interior  of  the  engine  and  dynamo 
room;  Fig.  2  is  an  exterior  view,  and  Fig.  3  is  a  ground 
plan  of  the  station. 

The  boiler  room,  located  at  A^  Fig.  3,  has  two  semi-tubu- 
lar boilers  with  a  grate  area  of  60  meters  capable  of  produc- 
^"g  750  kilogrammes  of  steam  per  hour.  Feed  water 
taken  from  the  Moselle  by  means  ofan  injector,  and  in  case 
of  stoppage  of  the  injector  by  feed  pumps.  An  automatic 
damper  diminishes  the  draught  when  the  fireman  opens  the 


tions,  with  consumption  of  steam  at  higher  pressure.  The 
two  engines  are  located  at  C  and  D,  with  the  two  fly-wheels 
in  juxtaposition.  The  shafts  are  prolonged  one  toward  the 
other,  and  a  special  clutch  coupling  permits  the  running  of 
the  two  machines  coupled  together.  Under  these  condi- 
tions if  an  accident  should  happen  to  one  engine  or  to  a 
dynamo  the  idle  engine  can  be  used  to  run  one  of  the  dy- 
namos or  two  at  a  time. 

Each  engine  drives  an  F.  Henrion  overcompounded  dy- 
namo, giving  400  amperes  at  no  volts,  or  350  amperes  at 
115  volts,  which  is  40  kilowatts,  at  a  speed  of  500  revolu- 
tions per  minute.  The  two  dynamos  are  shown  at^  and  G 
in  F'ig.  3.  These  overcompounded  dynamos  have  the  advan- 
tage of  maintaining  a  constant  difference  of  potential  in 
jpite  of  variations  of  load. 

The  current  from  the  dynamos  is  carried  to  a  special 
distribution  board  H  mounted  on  marble.  The  connec- 
tions are  clearly  shown  in  Fig.  I  to  the  left.  The  switch- 
board is  provided  with  two  voltmeters,  two  ammeters  and  a 
megohmeter  to  measure  directly  the  insulation  resistance  of 
the  system  at  a  glance.  As  a  continuation  of  this  board  is 
a  second  at /,  on  which  are  connected  the  different  lighting 
circuits. 

One  hundred  Pilsen  arc  lamps  of  four,  eight  and  twelve 
amperes  are  used  to  light  the  railway  station.  There  are 
also  about  300  incandescent  lamps  for  lighting  the  offices. 
The  insulated  cables  are  carried  on  porcelain  insulators. 
Each  circuit  of  two  arc  lamps  is  brought  back  to  the 
station  upon  the  board  /,  and  is  provided  with  cut-outs,  a 
quick  breaking  switch  and  an  ammeter  showing  at  all  times 
the  running  and  regulation  of  the  lamps. 

The  first  cost  of  this  installation  was  necessarily  high, 
but  the  method  employed  ensures  absolute  certainly  of 
operation  and  good  running  in  an  extensive  and  important 
terminus.  It  may  be  added  that  the  lines,  of  which  the 
length  is  1,100  meters,  serve  as  resistance  and  replace  in 
part  the  ordinary  rheostats,  at  least  for  those  lines  of  which 
the  resistance  is  sufficient. 

The  second  board  J  is  designed  for  operating  the  two  bat- 
teries of  accumulators,  of  a  cap.icity  of  300  ampere  hours. 
These  serve  in  case  of  emergency  and  to  carry  on  the  service 
during  the  day  before  the  starting  of  the  plant,  and  during 
the  night  after  the  shutting  down  of  the  plant.  The  accu- 
mulators built  by  Fabius  Henrion  are  made  of  plates  with 
fine  grooves  separated  by  grooved  supports  and  tubes  of 
glass.  Special  precautions  have  been  taken  in  the  installa- 
tion of  these  batteries  to  secure  good  insulation  from  the 
earth.  All  contacts  and  connections  are  made  with  soldered 
joints.  An  automatic  switch  closes  the  circuit  for  charging 
and    discharging;    it   connects    the    batteries  to  the    gen- 


FIG.    I.      CENTRAL   STATION    AT   NANCY,    FRANCE. 


door  to  fire.  The  stack  is  50  meters  high  and  is  situated  in 
a  court  at  a  distance  of  40  meters  from  the  power  house. 
The  purified  water  from  the  condensed  steam  of  the  engines 
is  taken  back  to  the  boilers. 

The  engine  room  B  has  two  Corliss  condensing  engines 
installed  at  present.  The  remaining  space  is  reserved  for 
the  installation  of  other  machines.  The  engines  are  of  50 
horse  power  rated  capacity,  operated  at  75  revolutions  per 
minute  at  full  load.  By  varying  the  cut-off  the  capacity  can 
be  raised  to  90  horse  power  under  good  mechanical  condi- 


eral  distributing  circuits  if  the  difference  of  potential  drops 
below  a  certain  value. 

A  third  switchboard  at  A' is  for  machine  regulation.  It 
carries  a  large  voltmeter  50  centimeters  in  diameter,  with 
wide  divisions,  and  two  automatic  rheostats  connected  in  the 
shunt  circuits  of  the  dynamos.  A  registering  voltmetef  re- 
cords the  continuous  running  of  the  station. 

At  a  distance  of  4.8  kilometers  from  the  Nancy  terminus 
is  the  terminus  of  Jarville,  to  which  this  plant  also  furnishes 
light.     To  operate  the  lamps  at  this  distance  a  continuous 


current  transformer  is  employed.  At  Z,  Fig.  3,  is  an  elec- 
tric motor  of  SS  amperes  and  no  volts  running  at  a  con- 
stantspeed;  it  is  coupled  directly  to  a  series  dynamo  M  giv- 
ing S  amperes  at  Soo  volts.  This  dynamo  feeds  16  arc  lamps 
ofr.ooo  candle  power  each.  The  currentis  maintained  con- 
stant by  adjusting  the  brushes. 

Taken  as  a  whole  the  Nancy  central  station  is  principally 
notable  for  its  economical  operation.  In  the  evening  the 
plant  is  run   by  one  man  and  during  the  day  a  man   takes 
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FIG.    3.       CENTRAL    STATION    AT    NANCY,    FRANCE. 

care  of  the  arc  lamps  and  replaces  the  carbons.  The  super- 
intendent lives  at  the  plant.  Every  day  the  carves  of  the 
registering  voltmeter,  of  the  registering  boiler  pressure 
gauge,  the  consumption  of  carbons,  oil,  water,  etc.,  are 
carefully  taken  and  preserved.  During  the  month  of  April, 
1S93,  the  total  electrical  energy  utilized  was  11,666  kilowatt 
hours,  the  consumption  of  fuel  being  22,030  kilogrammes. 
The  average  fuel  consumption  was  1,970  kilogrammes  per 
kilowatt  hour;  this  is  practicallyc  onstant  for  every  day. 
The  consumption  of  cylinder  oil  per  kilowatt  hour  is  more 
variable;  it  averages  5  grammes.  The  consumption, of  ma- 
chinery oil  is  not  very  regular.  The  average  consumption 
for  the  month  is  1.96  grammes  per  kilowatt  hour;  during 
several  days  from  the  15th  to  the  25th  of  April  there  was  also 
consumed  about  4  grammes  of  filtered  oil  per  kilowatt  hour. 
The  coal  used  is  worth  22  francs  per  ton  deli\'ered;  the 
cylinder  oil  is  of  a  fine  grade  and  costs  no  francs  per  100 
kilogrammes;  the  machme  oil  costs  40  francs  per  loo  kilo- 
grammes. 

The  expenditure  for  primary  material,  therefore,  is  as 
follows: 

In  centimes 
per  kilowatt  hour. 

Coal 4, 30 

Cylinder  oil o.  55 

Machinery  oil   o.oS 

4-93 
To  get  at  the  exact  cost  it  is  necessary  to  add  the  expen- 
ditures for  salaries,  wages,  renewals,  repairs,  etc.  It  may 
be  noted  that  the  expsn-ie  for  fuel  of  the  Birmingham  Elec- 
tric Supply  company  in  England  was  9.24  centimes  per  kilo- 
watt hour — over  twice  as  high.  It  is  right  to  add  that  the 
Nancy  station  has  a  more  definite  and  regular  load  than  an 
ordinary  central  station. 

All  these  particulars  show  that  the  Nancy  plant  has  been 
built  under  carefully  considered  conditions.  The  figures 
which  have  been  cited,  although  incomplete,  show  that  the 
operation  is  most  economical. 

The  facts  in  the  foregoing  description  and  the  illustra- 
tions are  from  V Industrie  Electriquc. 


La 


Electricians    Must    Be    Licensed 
Grange. 

The  Board  of  Trustees  of  the  village  of  La  Grange,  III., 
near  Chicago,  has  passed  an  ordinance  to  the  effect  that 
''Any  person  desiring  to  exercise  or  carry  on  within  the  cor- 
porate limits  of  the  village  of  La  Grange  the  business  or 
trade  of  electrician  or  electrical  worker,  meaning  thereby 
the  business  of  wiring  buildings  for  the  use  of  electricity,  or 
of  erecting,  setting  or  connecting  electrical  fixtures  therein 
for  like  use,  must  first  obtain  a  license  therelor  from  the 
president  and  Board  of  Trustees  of  said  village,  and  shall 
pay  afeeof$25  per  annum  therefor."  Licenses  are  granted 
for  one  year,  and  the  hcensee  must  give  bond  to  insure  the 
competent  performance  of  his  duties.  For  violation  of  this 
ordinance,  which  is  now  in  force,  a  fine  of  not  less  than  $25 
nor  more  than  $100  shall  be  imposed. 

The  Broadway  and  Kentucky  street  railway  hues  in  San 
Francisco  are  now  electrically  operated. 
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Economy    of  Operation   at  the   Harrison 

Street  Station  of  the  Chicago 

Edison  Company. 

The  Bew  central  station  of  the  Chicago  Edison  company, 
located  on  the  west  bank  of  the  South  Branch  of  the  Chicago 
river,  at  the  Harrison  street  bridge,  is  principally  of  inter- 
est owing  to  the  marked  economy  of  operation.  The  pho- 
tographic reprcductions  of  the  exterior  shown  in  the  accom- 
panying illustration  are  respectively  from  the  east  ancUXrom 
[he  west.  The  one  showing  a  glimpse  of  the  river  and  the 
shipping  is  taken,  of  course,  from  the  east. 

The  plant  consists  of  a  battery  of  Heine  water-tube  boil- 
ers and  eight  directly  connected  engine-dynamos.  The  en- 
gines are  all  upright,  with  multipolar  140  volt  General  Elec- 
tric dynamos  keyed  to  the  shafts.  The  engines  were  built  by 
the  Sonthwark  Foundry  &  Machine  company  of  Philadel- 
phia. The  principal  one  is  the  ponderous  engine  which, 
painted  white,  was  such  a  prominent  feature  of  the  General 
Electric  company's  exhibit  in  machinery  hall  at  the  World's 
Fair.  This  is  a  1,500  horse  power  machine,  driving  two  600 
kilowatt  dj-namos.  It  is  a  vertical,  triple-expansion,  condens- 
ng  engine,  with  cylmders  22^,  33^  and  553^  inches  in  diam- 
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diflferent  invention  from  any  that  was  patented,  and  that  the 
court  should  have  found  that  the  Bell  Telephone  company 
always  intended  and  always  did  prosecute  its  application 
for  the  patent  in  suit  with  diligence  and  with  intent  and 
purpose  to  secure  the  issue  of  the  patent  at  the  earliest  prac- 
ticable day.  

Pacific  Cable  Project. 

The  British  government  has  asked  the  United  States  to 
consent  to  the  landing  of  a  British  Pacific  cable  on  one  of 
the  uninhabited  islands  of  the  Hawaiian  group.  In  his 
letter  communicating  this  intelligence  to  Congress,  Presi- 
dent Cleveland  says: 

The  Hawaiian  government  desires  to  lease  to  Great 
Britain  one  ol  the  uninhabited  islands  belonging  to  Hawaii 
as  a  station  for  a  submarine  telegraph  cable  to  be  laid  from 
Canada  to  Australia,  with  a  connection  between  the  island 
leased  and  Honolulu. 

Both  the  government  of  Hawaii  and  the  representatives  of 
Great  Britain  in  this  negotiation  concede  that  the  proposed 
lease  cannot  be  effected  without  the  consent  of  the  United 
States,  for  the  reason  that  in  our  reciprocity  treaty  with  the 
king  of  Hawaii  ,he  agreed  that  as  long  as  said  treaty  re- 
mained in  force  he  would  not  "lease  or  otherwise  dispose  or 
create  any  lien  upon  any  port,  harbor  or  other  territory  in 


29 

is  anything  in  the  French  objection,  the  Fosi  says,  the 
Cabinet  ought  to  move  quickly,  as  there  is  no  chance  of  two 
Pacific  cables  succeeding. 


National  Convention   of   Manufacturers. 

The  manufacturers  of  Cincinnati  and  Hamilton  county, 
Ohio,  believing  that  the  prosperity  of  the  manufacturing 
interests  of  the  entire  country  may  be  best  promoted  by 
concerted  action,  have  called  a  convention  of  manufac- 
turers tobe  held  in  the  city  of  Cincinnati,  on  the  22d  day  of 
January,  for  the  purpose  of  general  interchange  of  views 
looking  to  the  formation  of  a  National  Association  of 
Manulacturers  which  shall  embrace  among  iis  purposes: 
First,  the  cementing  of  a  national  organization  of  the  manu- 
facturers of  the  United  States,  for  the  purpose  of  consider- 
ing national  questions  affecting  their  interests;  second, 
the  advocacy  of  carefully  considered  legislation,  to  encour- 
age manufacturing  industries  of  all  classes  throughout  the 
country;  third,  the  discussion  of  ways  and  means  whereby 
trade  relations  between  the  United  States  and  foreign 
countries  may  be  developed  and  extended;  fourth,  the  estab- 
lishment in  South  American  capitals  and  other  desirable 
points  of  expositions  for  the  display  of  American  products; 
fifth,  the  extension  of  the  commercial  marine  of  the  United 
States;  sixth,  the  recognition  of  the  Nicaragua  canal  and 
the  control  of  the  same  by  the  United  States  government; 
seventh,  the  re-establishment  of  reciprocal  trade  relations 
with  foreign  countries;  eighth,  such  other  topics  as  may  be 
agreed  upon  by  the  convention.  It  is  desired  that  this  con- 
vention shall  be  non-political,  non-partisan  and  non-sec- 
tional. The  invitation  is  without  limit  as  to  number  of 
attendants,  and  is  cordially  extended  not  only  to  accredited 
delegates  from  ^organized  exchanges,  representing  manu- 


■eter,  connected, to  separate  cranks  on  the  main  shaft  at  angles 
<if  120°,  the  stroke  being  36  inches,  so  that  at  100  revolutions 
per.  minute  the  engine  has  a  piston  speed  of  600  feet.  The 
■design  is  intended  for  use  in  stations  using  the  three- wire 
system.  The  two  dynamos  being  placed  on  the  ends  of  the 
■shaft  keep  a  constant  balance  and  never  allow  the  full  power 
of  the  engine  to  be  transmitted  on  one  side  independently. 
The  end  bearings  are  water-jacketed,  and  the  armatures 
overhung,  reducing  the  floor  space  required  and  allowing 
.access  to  the  electrical  parts.  ■  The  armatures,  by  their  ac- 
tion as'  fly-wheels,  in  connection  with  the  equidistant 
arrangement  of  cranks,  insure  regularity  of  motion.  The  en- 
gine was  designed  for  a  steam  pressure  of  160  pounds,  and 
for  12J/2  expansions  at  maximum  efficiency.     The  engine, 

.:including  the  surface  condenser  and  foundation  box,  weighs 
-about  320,000  pounds.  The  engine  was  practically  rebuilt 
after  the  World's  Fair  to  suit  the  requirements  of  the 
■Chicago  Edison  company. 

Crude  oil  is  burned  as  fuel,  and  the  average  cost  is  .07 
■cent  per  kilowatt  hour,  or  .06  cent  at  full  load.  These 
'figures  do  not  include  the  interest  on  the  investment,  but 
simply  the  cost  of  the  current  generated.  Still  the  result  is 
so  low  as  to  give  warrant  to  the  claim  that  this  is  the  most 
-economical  station  ,in  operation  in  the  United  States.  It  is 
estimated  that  the  oil  costs  20  per  cent,  less  than  coal  at 
-$3.50  per  ton.  The  fuel  bill  is  about  half  that  at  the  old 
Adams  street  station,  making  a  saving,  it  is  said,  of  some 

.  $60,000  per  year. 

The  oil  is  obtained  from  tank  cars  delivered  to  the  station 
•on  a  railroad  side  track  adjacent  to  the  boiler  room. 


Appeal  from  the  Berliner  Decision. 

The  American  Bell  Telephone  company  has  appealed 
from  the  decision  of  Judge  Carpenter  of  the  United  States 
■Circuit  Court,  declaring  the  Berliner  patent  No.  463,569 
void,  to  the  United  States  Circuit  Court  of  Appeals.  Among 
the  errors  assigned  by  it  to  the  rulings  of  Judge  Carpenter 
are:  That  the  court  should  have  dismissed  the  bill  in 
■equity,  which  was  brought  by  the  United  States;  that  the 
vcourt  should  have  found  that  the  Berliner  patent  was  for  a 
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his  dominion  or  grant  any  special  privilege  or  right  of  use 
therein  to  any  other  power,  state  or  government." 

At  the  request  of  the  Hawaiian  government  this  =.ubject  is 
laid  before  the  Congress  for  its  determination  upon  the 
question  of  so  modifying  the  treaty  agreement  above  re- 
cited as  to  permit  the  proposed  lease. 

I  hope  the  Congress  will  see  fit  to  grant  the  request  of 
the  Hawaiian  government,  and  that  our  consent  to  the  pro- 
posed lease  will  be  accorded.  It  seems  to  me  that  we  ought 
not,  by  a  refusal  of  the  request,  to  stand  in  ihe  way  of  the 
advantages  to  be  gained  by  isolated  Hawaii  through  tele- 
graphic communication  with  the  rest  of  the  world — and 
especially  in  view  of  tlie  fact  that  our  own  communication 
with  that  country  would  thereby  be  as  greatly  improved 
without  apparent  detriment  to  any  legitimate  American  in- 
terest. 

Englishmen  naturally  applaud  the  president's  friendh  utter- 
ances, although  the  London  Post  says  that  it  considers  that  a 
Pacific  cable  might  have  been  laid  by  the  same  contrivance 
as  the  six  Atlantic  cables,  and  thus  have  avoided  the  Hawaii 
difficulty.  The  proposal  for  a  landing  station  on  Hawaii 
seems  to  be  at  variance  with  the  stipulations  that  the  cable 
should  be  free  from  foreign  control.  Lord  Rosebery  com- 
mitted an  absurd  mistake,  this  journal  adds,  in  sending  an  im- 
perial commissioner  to  obtain  a  lease  of  Hawaiian  territory. 
He  ought  to  have  known  that  it  could  not  be  granted  with- 
out first  asking  the  consent  of  the  United  States.     If  there 
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facturing  interests,  but  to  any  individual  manufacturer  who 
may  have  the  promotion  of  the  general  good  by  organized 
effort  sufficiently  at  heart  to  be  willing  to  join  the  move- 
ment. The  committee  on  invitation  and  entertainment  is 
composed  of  W.  A.  Procter,  president^^  Procter  &  Gamble 
company;  Thos.  P.  Egan,  president,  J.  A.  Fay  Sl  Egan 
company;  Edward  C.  Hall,  president  Herring-Hall-Mar- 
vin company;  Chas.  Davis,  president  Lodge  &  Davis 
Machine  Tool  company;  Robert  Laidlaw,  president  Laid- 
law-Dann-Gordon  company;  Jas.  E.  Mooney,  president 
American  Oak  Leather  company;  H.  M.,  Lane,  president 
.  Lane  &  Bodley  company. 


Steam   Railroad  to  be  Transformed  into 
an  Electric  Line. 

The  New  York,  New  Haven  and  Hartford  RaUroad  com- 
pany is  preparing  to  equip  its  Nantasket  Beach  and  Warren 
and  Bristol  branches  with  electricity  to  replace  the  present 
steam  power.  The  Nantasket  Beach  line  is  ten  miles  and 
the  Warren  and  Bristol  twenty- one  miles  in  length.  The 
latter  starts  from  Providence,  passes  through  Fall  River  and 
terminates  in  New  Bedford.  It  is  stated  that  the  company 
intends  to  ultimately  equip  all  its  minor  branches  with  elec- 
tricity. 
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p:-oportioiiof  the  total  from  all  causes,  yet  it  might  be  much 
ess.  The  lesson  of  figwes  like  these  is  obviously  to  incite 
greater  care  in  construction  and  inspection.  The  best  sen- 
time;it  of  the  electrical  industry  welcomes  the  co-operation 
of  any  agency  tending  to  this  end. 
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The  era  of  electric  railway  construction  in  Chicago  has 
brought  with  it  many  incidental  benefits.  There  can  be  no 
doubt  that  many  men  have  secured  employment  this  winter 
owino-  to  these  extensions  and  improvements  who  would 
otherwise  have  been  idle.  Building  contractors  estimate 
that  the  street  raiUvay  companies  have  expended  the  sum  of 
$530,000  for  building  operations  alone— that  is,  for  power 
housesj  carbarns,  stations  and  the  like.  This  is  exclusive  of 
real  estate,  machinery  and  line  constrtiction.  If  the  total 
cost  of  the  transformation  could  be  ascertained,  the  sum 
would  be  a  surprisingly  large  one. 


Telegraph  companies  have  great  responsibilities  as 
well  as  great  privileges.  This  is  illustrated  in  the  case  ii 
which  State  Senator  Samuel  D.  Peterson  of  Minnesota  ob- 
tained a  verdict  of  $10,000  against  the  Western  Union  Tele- 
graph company.  Two  years  ago  during  the  United  States 
senatorial  election,  at  which  Senator  Davis  was  chosen  to 
succeed  himself,  Senator  Peterson  voted  against  Davis,  and  a 
number  of  Republicans  sent  Peterson  a  telegram  signed  sim- 
ply "  Many  Republicans,"  reflecting  on  his  honesty.  The 
Western  Union  company  refused  to  give  the  names  of  any 
of  his  traducers.  Peterson  sued  the  telegraph  company,  and 
at  New  Ulm  on  January  12th  got  a  verdict. 


The  statistics  of  electrical  fires,  as  prepared  by  Mr.  Mer- 
rill of  the  Underwriters'  Electrical  Bureau  of  Chicago  and 
presented  in  this  issue,  are  of  interest  principally  in  showing 
what  to  avoid  in  electrical  construction  to  preclude  danger 
of  fire.  As  might  be  expected  the  great  majority  of  short- 
circuits  are  traced  to  defective  insulation  on  conducting  wires. 
The  electrical  fire  loss  of  the  country  is  only  a  very  small 


This  is  the  week  of  the  winter  meeting  of  the  North- 
western Electrical  association,  which  is  convening  its  hosts 
in  Milwaukee.  This  young  and  vigorous  organization  is 
accomplishing  much  good  for  the  central  station  men  of  the 
Northwest.  The  meetings  so  far  have  been  very  well  attended, 
and  much  interest  has  been  manifested  in  the  practical, 
helpful  papers  that  have  been  read.  Without  in  any  way 
rivaling  the  influential  National  Electric  Light  association, 
which  has  done  much  for  the  electrical  interests  of  the 
country,  the  young  Northwestern  association  has  a 
membership  with  a  close  community  of  interest  which  is  in 
some  measure  lacking  in  the  older  society,  which  draws 
its  support  from  widely  separated  centers.  The  North- 
western has  a  distinct  field,  which  it  is  cultivacing  with 
notable  success.  We  wish  it  continued  prosperity  and 
usefulness. 


Financial  men  are  disappointed  in  theannual  reports  of 
some  of  the  large  street  railway  companies  of  Chicago.  The 
West  Chicag )  company's  earnings  were  4  per  cent,  below 
dividend  require-nents,  and  a  reduction  in  rate  will,  in  all 
probability,  soon  follow.  The  Lake  street  elevated  road  is 
shown  to  be  on  the  verge  of  bankruptcy,  and  stockholders 
are  informed  by  the  management  that  reorganization  is  ab- 
solutely nece.-sary.  The  North  Chicago  Street  Railway 
statement,  although  fair,  was  not  up  to  expectations.  AI! 
of  these  companies,  however,  are  adopting,  or  about  to 
adopt,  the  use  of  electrically  transmitted  power,  and  with 
better  service  and  reduced  operating  expenses  may  be  relied 
upon  to  make  a  better  showing  in  the  future,  even  though 
the  recovery  from  the  business  depression  be  slower  than  is 
anticipated.  It  should  be  remembered,  also,  that  the  re- 
ports for  1894  suffer  by  comparison  with  the  unusually  pros- 
perous World's  Fair  year. 


We  hope  that  our  readers  will  not  judge  our  ideal  of 
technical  journalism — about  which  Mr.  Johnston  prates  so 
much  and  cares  so  little — by  the  article  printed  on  another 
page  under  the  heading,  "The  Case  of  the  Electrical 
U'orld.''''  That  class  of  matter  is,  indeed,  very  far  from 
being  our  ideal  of  that  which  a  technical  journal  should 
provide  its  readers,  and,  viewed  in  one  light,  an  apology 
should  be  tendered  for  the  insertion  of  the  article.  But  we 
hare  acted  under  the  belief  that  heroic  measures  are  neces- 
sary to  expose  and  abate  what  has  become  to  be  a  tiresome 
nuisance  in  the  electrical  industry — a  "  pioneer  electrical 
journal"  that  assumes  to  foist  itself  as  an  Old  Man  of  -the 
Sea  on  the  shoulders  of  the  electrical  business  of  the  coun- 
try. The  Western  Electrician  rejoices  in  a  healthy 
and  honorable  competition  in  its  field,  but  we  are  sick  of 
the  bulldozing  pretense  and  egotistical  greed  of  the  Elec- 
trical JVor/tl.  We  have  not  minced  words  in  characterizing 
it  as  it  deserves,  and  we  are  confident  that  we  are  backed 
by  the  best  sentiment  of  the  fraternity  in  rebuking  the 
insufferable  impertinence  of  this  would-be  dictator. 


Elsewhere  in  this  issue  is  presented  an  important  de- 
cision with  the  accompanying  opinion,  of  Judge  Grosscup  in 
the  suit  of  the  Thomson-Houston  Electric  company  against 
Western  Electric  company,  in  which  the  patent  No.  23S,- 
315,  granted  March  i.  iSSi,  to  Prof.  Elihu  Thomson 
and  Edwin  J.  Houston,  is  held  void  on  the  ground  that  only 
the  ordinary  skill  of  the  electrical  engineer  was  required  to 
adapt  what  was  already  known  in  the  art  to  automatic  cur- 
rent regulation,  especially  in  view  of  the  former  patent  to 
Thomson  and  Houston.  Judge  Grosscup,  it  will  be  seen, 
disapproves  of  the  opinion  of  Judge  Colt  in  a  suit  of  the 
same  complainant  against  the  Citizens'  Electric  compafiy  of 
Boston  in  iSSS.  This  he  does  with  evident  reluctance,  it  is 
true,  but  he  explains  that  he  could  not  do  otherwise  with- 
out violating  his  own  sen.se  of  judicial  responsibility.  It 
will  be  seen,  therefore,  that  Judge  Grosscup's  views  differed 
materially  from  Judge  Colt's,  and  the  former  felt  it  necessary 
to  officially  record  his  disapproval  in  order  that  full  justice 
might  be  done. 

Another  point  of  interest  is  the  court's  remarks  on  the 
subject  of  electrical  invention.  As  applied  to  the  present 
case  It  is  held  that  "if  there  is  any  mistake  in  this  judgment 
it  is  in  putting  a  higher  estimate  upon  mechanical  skill  in 
electrical  fields  than  is  applied  to  other  fields,"  but  the  judge 
says  he  "does  not  see  how  this  can  or  ought  to  be  avoided. 
It  necessarily  requires  higher  skill  to  be  an  electrical  me- 
chanic at  all.  Adjustments  and  adaptations  are  there  every 
day  made  use  of.  To  give  to  each  of  these  the  dignity  and 
consequence  of  inventions  would  tie  up  permanently  this 
whole  useful  field  to  monopoly.  No  new  distinct  conception 
or  discovery  ought  practically  to  go  unrewarded.  But  it 
certainly  would,  if  its  le-adaplations  by  experiment  or  ad- 
justment, to  the  thousand  uses   the  field  of  electricity  dis- 


closes were  to  be  regarded  as  patentable   improvements.'' 
This  view  is  of  special  interest  to  electrical  workers. 

This  litigation  involved  many  abstruse  and  difficult  scien- 
tific questions.  The  judge  in  his  opinion  says  that  he  has- 
availed  himself  of  the  learning  of  counsel  and  experts  oi> 
both  sides  upon  the  questions  relating  to  the  laws  of  elec- 
tricity, but  confesses  that  he  has  come  back  from  those  ab- 
struse fields  more  bewildered  than  enlightened.  Whether 
this  mav  be  considered  as  a  compliment  to  counsel  and  ex- 
perts is  not  apparent.  There  arc  some  2,500  printed  pages 
in  the  record.  Prof.  Charles  R.  Cross  and  Elihu  Thomson 
were  the  leading  expert  witnesses  for  complainant,  anrl 
Charles  E.  Scribner,  Hird.m  S.  Maxim  and  Thomas  D. 
Lockwood  were  the  principal  expert  witnesses  for  the  de- 
fendant. The  suit  was  commenced  in  November,  1890,  and 
more  than  three  years  was  occupied  in  taking  testimony. 
The  arguments  on  final  hearing  occupied  several  days  last 
June,  as  was  noted  in  the  Western  Electrician  at  the 
time.  It  may  be  added  that  the  case  was  one  of  the  most 
important  that  has  yet  been  decided  in  the  electrical  field, 
and  the  litigation  thus  far  has  involved  the  expenditure  of 
an  enormous  sum  of  money. 


Congress  has  been  asked  to  grant  the  British  govern- 
ment the  right  to  land  a  cable  on  one  of  the  uninhabitecF 
islands  of  the  Hawaiian  group,  pre'erably  Necker  Islana 
The  president,  in  a  letter  in  which  he  lays  this  request  be- 
fore Congress,  expresses  the  hope  that  consent  will  be 
granted,  and  points  out  the  advantages  to  be  gained  by  this 
dountry  as  well  as  Hawaii  through  the  establishment  of 
this  cable.  It  is  generally  agreed  that  a  cable  should  be 
established,  but  in  this  country  it  is  believed  that  the  pro- 
ject should  be  an  American  enterprise.  It  seems  that  the 
same  view  is  entertained  by  an  influential  class  in  Hawaii. 
The  Chicago  Tribune  publishes  the  following  expression 
of  opinion  by  a  man  who  enjoys  confidential  relations  with 
the  Hawaiian  government,  and  vouches  for  his  authority: 

The  republic  of  Hawaii  does  not  want  to  give  up 
Necker  Island  to  the  British  government,  and  allow  it  to- 
assume  political  control  as  a  midway  station  in  its  interna- 
tional cable  between  British  Columbia  and  Australia.  The 
republic  of  Hawaii  has  not  asked  the  United  States  to  con- 
sent to  the  cession  of  the  island  to  Great  Britain.  It  wants 
cable  communication  with  the  continent,  but  it  wants  it  un- 
der the  auspices  of  the  United  States,  and  with  a  landing- 
in  that  country.  President  Cleveland's  recommendation  as 
laid  before  Congress  that  the  United  States  give  its  consent 
promptly  to  the  lease  of  Necker  Island  to  Great  Britain  is 
a  shocking  perversion  of  the  real  facts  in  the  case.  This 
will  appear  from  the  visit  of  ourminister  of  foreign  af-  -. 
fairs,  Mr.  Hatch,  who  is  now  in  San  Francisco,  on  his  way 
to  Washington. 

This  is  not  the  first  attempt  that  has  been  made  to  secure 
control  of  this  important  point.  There  is,  of  course,  noth- 
ing to  prevent  an  English  company  from_establishing  an  or- 
dinary station  at  Honolulu,  but  the  British  government  has 
refused  to  give  assistance  to  private  enterprises  unless  guar- 
.  anteed  absolute  political  sovereignty  so  that  the-EDglish 
could  control  the  cable  in  time  of  wari  Under  the  treaty- 
with  the  United  States  Hawaii  has  been  unable  to  grant 
such  a  concession,  and  this  country  has  always  refused  to 
entertain  any  proposition  on  this  basis.  Heretofore  there 
has  been  hope  that  the  line  would  be  established  by  Ameri- 
can capital  and  controlled  by  an  American  corporation  or 
else  by  this  government.  In  his  annual  message  to  Congress 
ill  1SS8  President  Cleveland  recognized  this  sentiment  and 
made  the  following  reference  to  the  proposed  Pacific  cable: 
"In  the  vast  field  of  Oriental  commerce,  now  unfoldint*- 
from  our  Pacific  borders,  no  feature  presents  stronger  rec- 
ommendations for  congressional  action  than  the  establish- 
ment of  communication  by  submarine  telegraph  with  Hon- 
olulu. The  geographical  position  of  the  Hawaiian  group 
in  relation  to  our  Pacific  states  created  a  natural  interde- 
pendencyand  mutuality  of  interest  which  our  present  trea- 
ties were  intended  to  foster  and  which  make  close  communi- 
cation a  logical  and  commercial  necessity."  This  was 
followed  by  similar  recommendations  from  President 
Harrison  and  Secretaries  Bayard,  Blaine  and  .Tracy. 
In  1S91,  as  the  result  of  these  recommendations,  a  bill  to 
incorporate  the  Pacific  Cable  company,  which  provided  for 
a  subvention  for  a  submarine  telegr^aph  from  San  Francisco 
to  the  Ha.vaiian  Islands,  passed  both  Houses  of  Congress. 
The  House  and  Senate,  however,,  disagreed  as  to  the 
amount  and  terms  of  the  subsidy.  "  The  matter  was  in  con- 
ference for  a  long  time,  and  the  bill  finally  failed  in  the  clos- 
ing hours  of  the  session.  In  its  stead  an  act  was  passed  ap- 
propriating the  sum  of  $25,000  to  enable  the  president  to 
cause  soundings  to  be  made  between  San  Francisco  and 
Honolulu  for  the  purpose  of  determining  the  practicability 
of  the  laying  of  a  cable  between  those  points.  The  survey- 
was  a  complete  success,  and  the  report  of  the  expedition 
.shows  the  practicability  of  laying  a  cable  between  this 
country  and  the  Sandwich  IsVnds.  It  is  to  be  regretted 
that  after  su:h  a  favorable  beginning  the  work  should  have 
been  abandoned.  There  is  no  doubt  that  cable  communica- 
tion with  Honolulu  is  desirable,  but  it  is  equally  true  that 
the  line  should  be  controlled  by  this  country. 
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The  Case  of  the  "Electrical  World  " 

Sordid,  impertmen:,  ingeniously  misleading,  brutal  and  vul- 
gar, the  Electrical  World  is  becoming  a  s'ench  in  the  nos- 
trils of  the  electrical  fraternity.  To  discuss  il  is  an  unpleasant 
duty;  one  feels  like  advancing  toward  the  subject  with  one 
hand  protecting  the  nostrils  and  the  other  armed  with  a  pair 
of  tongs.  Yet  it  isa  duty  that  must  be  performed,  for  such  is 
the  receptiveness  of  human  nature  that  some  persons  may 
be  deceived  by  the  din  raised  by  this  journalistic  beater  ot 
tom-loms,  and  so  take  it  at  its  own  valuation,  which  would 
be  unfortunate,  indeed— a  spectacle  to  excite  laughter  in  the 
thoughtless  and  grief  in  the  judicious.  So  long  as  the 
HVr/i/ contented  itself  with  shrill  reiterations  of  self-praise 
we  were  well  satisfied  to  let  it  exert  itself  and  amuse  its 
readers  undisturbed.  But  now  that  it  has  chosen  to  run 
amuck  in  the  ranks  of  electrical  journalism,  striking  at 
random  whom  it  may  in  a  wanton  onslaught  of  reckless 
misrepresentation,  hoping  that  it  can  snatch  a  little  booty 
during  the  affray,  like  a  hungry  street-dog— now  that  it  has 
deemed  it  expedient  to  resort  to  tactics  which  would  be 
deemed  degrading  by  a  journal  that  had  a  reputation  to  lose, 
we  are  impelled  to  the  disagreeable  task  of  pointing  out  the 
true  position  of  this  disgi-ace  to-technical  journalism. 

The  Western  Electrician  cannot  aliford  to  do  an  in- 
justice to  any  person  or  thing,  or  even  to  the  Electrical 
World.  We  do  not  apply  the  descriptive  terms  used  in  the 
beginning  of  this  article  merely  to  *'call  names;"  that  would 
be  childish.  It  is  simply  the  fact  that  our  characterization 
of  the  World  is  a  true  summary  of  its  traits,  and  will  be  rec- 
ognized as  such  by  nine  out  of  ten  men  who  are  familiar 
with  the  methods  of  the  electrical  journals  of  the  country. 
We  are  justified  in  dwelling  at  some  length  on  this  subject, 
in  whatever  light  it  is  viewed,  because  if  the  //'c;-/// is  right 
as  to  Its  position  of  towering  pre-eminence,  then  its  quali- 
ties are  of  general  interest  to  the  entire  industry;  the  elec- 
trical men  are  entitled  to  know  all  about  their  delectable 
champion.  If,  on  the  other  hand,  this  claim  is  only  a  lying 
and  fraudulent  pretense,  the  sooner  the  exposure  is  made  the 
better;  the  electrical  fraternity  doesn't  enjoy  being  tricked 
or  attempted  trickery. 

To  return,  then,  to  those  characteristics  which  now  dis- 
tinguish the  Electrical  Worlds  we  may  again  speak  of  that 
paper  as  sordid,  impertinent,  ingeniously  misleading,  brutal 
and  vulgar.  Let  us  go  a  little  more  into  detail,  as  it  is  right 
that  we  should.  The  Elect?-ical  World  is  sordid  because  it 
is  meanly  avaricious  and  contemptible  in  its  business  meth- 
ods;it  is  impertinent  because  it  endeavors  to  pry  into  the 
business  of  those  whom  it  seeks  as  customers,  giving  bu.<!i- 
ness  men  impudent  advice  where  it  is  not  wanted;  it  is  mis- 
leading because — well,  probably  because  that's  its  nature, 
and  instances  can  be  found  whenever  it  essays  to  speak  about 
itself  (it  will  b=  remembered  that  the  Western  Elec- 
trician was  obliged  to  show  the  iJ'orld  wp  in  a  willful  mis- 
representation in  the  ^Vorld's  Fair  controversy,  considerably 
over  a  year  ago);  it  is  brutal  because  it  has  nosense  of  com- 
mercial honor  and  laughs  to  scorn  the  homely  old  trade 
saying  "Live  and  let  live;"  and  it  is  vulgar  because  it  has 
not  the  slightest  notion  of  the  amenities  and  courtesiesof  life 
which  obtain  among  gentlemen,  even  in  business. 

The  Electrical  JVorld  is  simply  one  personality — an  ex- 
tremely active,  audacious  and  energetic  personality,  to  be 
sure,  but  neverthele-s  petty,  mean,  narrow  and  self-worship- 
ing. It  is  a  personality  that  is  widely  known  and  generally 
disliked,  but  that  doesn't  care  so  much  if  it  is  disliked,  so 
long  as  it  is  constantly  talked  about.  It  is  a  personality  that 
arouses  instinctive  aversion  in  generous  natures  and  which 
is  liked  least  by  those  who  know  it  best.  It  is  exactly  the 
personahty,  in  short,  to  coolly  ask  the  electrical  advertisers 
of  a  country  with  65,000,000  of  people  and  3,600,000  square 
miles  of  territory  to  abandon  and  desert  all  the  electrical  jour- 
nals but  its  own,  for  its  own  selfish  gain.  It  is  not  an 
attractive  personality,  or  a  broad,  generous,  likable  one. 

"  technical  journalism." 

In  a  rambling  article  entitled  "The  Yesterday  and  To- 
morrow of  Technical  Journalism"  in  its  issue  of  fanuary 
5th  the  World  i\iQv;%  \\s  bushwhacking  and  prevaricating 
tendencies.  It  says,  for  instance,  that  "other  periodicals  in 
the  same  line"  are  "slipping  and  sliding  back"  while  it  ad- 
vances "with  rapid  strides."  This  is  untrue,  so  far  at  the 
Western  Electrician  is  concerned.  Taking  the  JTorld's 
own  figures,  in  a  table  published  in  the  same  issue  and 
which  we  do  not  accept  as  correct,  it  is  shown  that,  despite 
the  hard  times,  the  number  of  advertisements  in  the  West- 
ern Electrician  has  increased  six  per  cent,  over  the 
prosperous  World's  Fair  year.  The  World  figures  a  slight 
decrease  in  inches  of  advertising,  id  is  true,  but  when  taken 
in  conjunction  with  the  increased  number  of  advertisers,  no 
one  could  fairly  claim,  on  the  Woj'ld^s  own  showing,  thai  the 
Western  Electrician  is  "slipping  back." 

The  Electrical  JForld  is  not  the  "pioneer  in  its  line,'' as  it 
claims.  The  Electrical  Revleiu.  was  the  first  general  weekly 
electrical  paper  published  in  the  United  States,  and  is  entitled 


western  electrician. 

to  whatever  distinction  there  is  arising  from  that  fact.  The 
Electrical  World  is  an  ofTahoot  of  the  old  Operator^  an  obscure 
telegraphic  publication  with  which  the  present  proprietor  of 
the  World,  an  ex-telegraph  operator— not  an  electrical  en- 
gineer or  a  journalist— became  connected  while  yet  em- 
ployed by  the  Western  Union  company.  Losing  his  situa- 
tion as  a  telegraph  operator,  Mr.  Johnston  gave  his  entire 
attention  to  newspaper  publishing  enterprises,  but  with  in- 
different success,  as  of  the  four  papers  which  he  has  con- 
trolled three  have  been  wrecked  by  the  coolness  of  an  unfeel- 
ing public  and  are  now  but  memories.  The  Operator  was 
simply  a  telegraphic  paper  for  many  years,  and,  if  memory 
serves,  it  remarked  when  the  Revieiu  was  established  that  a 
general  electrical  journal  was  surely  doomed  to  failure.  We 
believe  that  the  Electrical  World  has  had  a  separate  exist- 
ence of  about  ten  years.  But  Mr.  Johnston's  brilliant  plans 
for  a  journalistic  trust,  by  securing  all  the  advertising  in  one 
branch  of  trade  exclusively  for  one  of  his  papers,  have  been 
put  forward  by  him  before.     For  instance: 

He  established  Industrial  America^  which  was  to  sup- 
plant journals  of  the  class  of  the  fron  Age  and  gather  unto 
itself  all  the  advertising  in  the  metal-working  line.  The 
scheme  failed  utterly. 

He  s'arted  Johnston'' s  Journal^  which  was  to  be  a  high- 
class  literary  periodical  that  should  outdo  Harper  s^  Scrib- 
ners  Monthly  and  similar  magazines  and  get  all  the  adver- 
tising of  this  class.     This,  too,  was  an  ignominious  failure. 

He  managed  the  Operator,  too,  wiih  the  idea  of  gather- 
ing all  the  advertising  in  one  net.  Now  the  Operator  is 
but  a  name  in  the  Johnston  private  burying-ground  of  jour- 
nalistic wrecks. 

The  same  old  dodge  is  now  being  worked  by  Mr.  John- 
ston for  the  Electrical  World.  It  will  fail  now  as  it  has  in 
the  past.  Business  men  are  disgusted  at  the  malice  and  ob- 
trusive selfishness  of  the  scheme.  If  precedent  is  any  guide, 
Mr.  Johnston  has  overshot  the  mark  and  is  inviting  ruin  for 
his  present  enterprise. 

"A  delicate  surject." 

Mr.  Johnston  has  recently  sent  out  a  letter  in  which  he 
asks  an  advertiser  to  discontinue  his  advertisement  in  the 
Western  Electrician  and  advertise  entirely  in  the 
Electrical  World.  This  is  a  piece  of  despicable  imperti- 
nence— Mr.  Johnston  admits  that  "it  may  be  a  delicate  sub- 
ject"— and  we  have  already  expressed  our  opinion  upon  it 
and  the  other  methods  of  the  ingenious  Mr.  Johnston. 
The  subject  is  of  equal  interest  to  our  contemporaries,  and 
two  of  them  have  spoken  out  with  no  uncertain  sound. 
Under  the  heading  "Contemptible  Business  Methods"  the 
Electrical  Rei'iew  has  this  to  say  in  its"  issue  of  the  2d  in- 
stant: 

An  impertinent,  many-paged  letter,  signed  by  W.  J. 
Johnston,  proprietor  of  the  Electrical  M'orld,  is  being 
sent  to  advertisers  in  other  journals  in  this  field  advising 
them  to  discontinue.  A  modest  request  is  made  that  they 
concentrate  all  their  advertising  in  the  Electrical  World 
and  consult  with  the  said  Johnston  as  sole  oracle  of  adver- 
tising. 

Such  selfish  ideas  never  disturb  the  Electrical  Review  or 
its  patrons.  They  generally  react  on  the  one  who  sends 
them  forth.  Should  these  un-American  methods — these 
destroy-your-neighbor  schemes- -gain  any  footing  In  this 
country,  we  hope  to  be  here  to  chronicle  the  fact  and  name 
ali  the  factors. 

When  technical  journalism  is  made  the  vehicle  for  the 
spreading  of  such  contemptible  and  purely  mercenary  ideas, 
the  Electrical  Rc7ficw  will  most  assuredly  expose  and  prop- 
erly characterize  them. 

And  this  is  supplemented  by  the  following  note  in  last 
week's  issue  of  the  Reviciu: 

The  Electrical  Re7.'iew''s  cx\t\ci%T[\  of  the  greedy  and  im- 
pertinent methods  of  the  publisher  of  the  Electrical  World 
seems  to  have  knocked  that  publication  into  the  "middle  of 
next  week."  The  padded  issue  which  should  have  appeared 
last  Wednesday  did  not  show  upuntil  Monday  of  this  week. 
Two  issues  of  our  dull  contemporary  in  one  week — we  pre- 
sume that  this  week's  issue  will  be  published;  we  never  in- 
tended to  kill  it — is  an  infliction  that  cannot  be  lightly  borne 
at  the  beginning  of  this  bright  New  Year.  And  we  should 
think  subscriber  and  advertiser — the  ones  who  pay — would 
protest. 

Electricity  goes  into  greater  detail  and  exposes  Mr.  John- 
ston very  effectually.  The  name  of  the  journal  left  blank 
is  that  of  the  Western  Electrician.  The  pleasant  ref- 
erence is  appreciated.     We  quote  at  some  length: 

Mr.  W.  J.Johnston  has  recently  written  a  communication 
to  advertisers  in  competing  electrical  journals,  one  of  which 
has  come  Into  our  hands,  which  we  think  deserves  a  wider 
publicity  than  was  intended  by  its  author.  If  there  is  any- 
thing more  contemptible  in  the  way  of  business  methods 
than  that  displayed  in  this  letter  we  do  not  know  what  it  is. 
Such  a  letter  is  an  Insult  to  the  honor  and  intelligence  of 
those  to  whom  it  Is  sent,  and  we  are  glad  to  announce,  on 
the  best  of  authority,  that  several  of  those  who  have  re- 
ceived it  or  similar  communications  from  the  same  source 
have  expressed  their  contempt  and  disgust  by  ordering  their 
advertisements  out  of  Mr.  Johnston's  paper  at  once. 

We  believe  and  hope  that  many  others  will  do  likewise, 
for  a  man  who  would  resort  to  such  methods,  and  then 
brazenly  attach  his  own  signature  to  them  is  a  journalistic 
Breckinridge  and  cannot  be  touched  by  shame.  Tlie  only 
way  in  which  such  moral  lepers,  or  those  so  sadly  afflicted  with 
business  strabismus,  can   be  reached  is  through  the  pocket- 
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book.  It  seems  strange  that  electrical  journalism  should 
have  sunk  so  low  as  to  count  among  its  wou!d-be  exponents 
a  man  so  apparently  lost  to  manhood  and  honor  as  the 
signer  of  this  document.     The  letter  is  panly  as  follows: 

"  Dear  Sir:  You  may  like  to  know  what  adverf'sers  think 
of  the  World.  I  inclose  opinions  recently  received  from 
well  known  manufacturers  and  others. 

"/  haz-e  no  desire  to  dictate  how  you  shall  conduct  your 
business — [The  advertiser  will  appreciate  this. — Ed.]— nor 
to  ask  you  to  accept  my  views  unless  doing  so  seems  to 
your  advantage 

"A  specialist,  however,  who  has  devoted  two  decades  to 
the  study  of  a  particular  subject,  may  understand  more 
about  that  particular  thing  than  a  bnsy  manufacturer  who 
has  given  little  attention  to  ihe  matter." 

We  interrupt  here  to  inquire— but  how  about  it  suppos- 
ing that  particular  matter  happens  to  be  the  manufacturer's 
own  business? 

The  letter  goes  on: 

"I  think  I  know  how  electrical  and  street  railway  pur- 
chasers can  be  reached  thoroughly  and  economically  and 
without  waste  of  effort. 

"It  may  be  a  delicate  subject — [Ft  seems  that  he  appreci- 
ates this  fact,  and  we  agree  with  him  that  it  is  an  exceed- 
ingly delicate  subject. — Ed.]— but  in  addition  to  your  one- 
fourth  page  announcement   in  the  World  you  also   have  a 

ten-inch  advertisement  in  the .     [Here  is  mentioned 

the  name  of  one  of  the  best  known  electrical  journals  in  the 
country.  We  presume  that  this  name  is  changed  whenever 
the  circumstances  require,  so  that  we  might  fill  in  any  name 
we  chose  and  still  be  right. — Ed] 

"How  many  do  you  imagine  read  the and  not  the 

World? 

"Why  should  one  pay  over  and  over  again  to  reach 
through  other  journals  a  few  of  the  same  readers  he  has  al- 
ready thoroughly  covered?" 

This  is  certainly  philanthropic  on  the  face  of  it,  but  does 
anyone  suppose  that  Johnston  is  saying  this  in  order  to  save 
the  advertiser  money?  If  he  does  he  is  very  much  mistaken; 
he  does  not  want  the  advertiser  to  spend  less  money,  but 
asks  him  to  take  his  advertisement  out  of  the  journal  re- 
ferred to  and  give  it  all  to  him.     He  continues: 

"  Is  it  not  better  to  do  as  so  many  others  do — invest 
the  additional  amount  iu  more  space  In  paper  number  one; 
particularly  as,  circulation  considered,  the  others  charge 
him  five  times  the  rate  he  pays  number  one." 

This  language  shows  that  Mr.  Johnston  is  out  of  place  on 
Broadway — it  is  the  language  and  the  method  of  Baxter 
street  and  the  clothing  precincts  of  the  Bowery.  But  even 
the  "puller-in"  of  those  classic  localities  exercites  some 
judgment  in  approaching  his  victim.  It  is  clear,  therefore, 
in  what  estimation  Mr.  Johnston  holds  those  whom  he 
thus  addresses.  It  may  be  all  right  from  his  standpoint,  but 
how  do  the  recipients  of  his  letters  regard  It? 

"Remember  Puddinhead  Wilson's  remark:  'Behold  the 
fool  sailh  put  not  all  thine  eggs  in  the  one  basket' — which 
is  but  a  manner  of  saying,  scatter  your  money  and  your  at- 
tention— 'but  the  wise  man  says,  put  all  your  eggs  in  one 
basket  and  watch  that  hasket.' 

"You  have  for  years  pursued  the  scattering  method  of 
advertising. 

"If  you  will  give  the  one  basket  and  watch-that -basket 
method  a  fair  trial  during  1895,  you  will  change  your  views 
radically  on  advertising." 

It  appears  from  this  that  W.  J.  Johnston  and  Puddin- 
head Wilson  are  one  in  philosophy,  but  does  Mr.  Johnston 
think  his  patrons  are  all  Puddinhead  Wilsjns?  Evidently 
he  does.  The  question  is,  How  will  his  patrons  regard 
this  estimate? 

The  whole  thing  looks  very  much  as  though  Mr.  John- 
ston is  reduced  to  very  great  business  straits  if  he  finds  him- 
self compelled  In  order  to  keep  going  to  run  around  among 
the  electrical  pubhc  begging  them  not  to  patronize  his.  com- 
petitors but  to  give  all  their  patronage  to  him.  Can  a  self- 
respecting  advertiser  patronize  a  man  who  would  stoop  to 
such  methods?  Can  he  by  his  patronage  assist  this  blot 
upon  the  otherwise  fair  name  of  electrical  journahsm  to 
live?  Will  he,  by  continuing  his  patronage,  feed  the  cancer 
that  is  gnawing  at  the  vitals  of  business  honor? 

We  fancy  that  those  who  follow  Puddinhead  Johnston's 
advice  and  put_  all  their  eggs  in  his  basket  will  also  follow 
that  other  philosopher's  advice  and  "watch  that  basket" 
mighty  closely. 


Electric  Freight  Service  at  Night. 

An  interesting  contest  is  now  going  on  in  Dps  Moines. 
Iowa, between  two  prominent  citizens.  J.  S.  Polk,  one  of 
the  men,  owns  the  street  railway  system,  covering  the  entire 
city  of  fifty-four  squire  miles,  and  also  a  great  deal  of  real 
estate,  and  a  steam-heating  plant.  F.  M.  Hubbell  is  the 
other  one,  and  he  owns  most  of  [he  waterworks,  the  system 
also  having  a  very  profitable  monopoly.  He  is  also  president 
of  the  Des  Moines  Union  and  the  Des  Moines,  Northern  & 
Western  railways,  and  of  the  Equitable  Life  Insurance  com- 
pany. Some  time  ago  he  tried  to  get  permission  from  the 
city  council  to  lay  a  track  across  some  of  the  principal  streets 
and  along  the  river,  through  the  city,  to  his  coal  mines  in 
the  northern  part  of  the  city.  But  the  council  would  not  let 
him  do  it.  Now  Mr.  Polk  comes  in  with  his  application  for 
a  franchise  to  permit  him  to  carry  parcels  and  freight  on  his 
electric  railway  system.  The  intention  is  to  run  night  freight 
trains,  principally  to  the  coal  mines  and  brick  yards  and  to 
some  of  the  neighboring  towns.  Mr.  Hubbell  is  seen  oppos- 
ing it.  His  attorney,  Carroll  Wright,  appears  before  the 
council  to  argue  the  question  with  Mr.  Polk,  who  appears 
for  himself,  and  they  are  having  a  hot  fight.  While  Hubbell 
is  keeping  out  of  sight  himself,  it  is  pretty  generally  under- 
stood that  his  and  other  railway  inteiests  are  opposed  to  the 
granting  of  the  franchise.  The  teamsters,  of  course,  are 
dehghted  to  find  such  a  powerful  ally  in  their  fight  to  protect 
their  bread-and-butter. 


The  citizens  of  Sabetha,  Kas.,  are  agitating  the  question 
of  erecting  an  electric  lighting  plant  and  water  works  to 
cost  $15,000.  The  city  clerk  will  gladly  receive  and  an- 
swer communications. 
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Broman  &  Stillwell    Arc    Hanger    Board. 

A  symn^trical  an  J  accurate  arc  haoger  board  has  been 
patented  by  J.  G.  Broman,  chief  engineer,  and  Harry  O. 
StilKvell,  electrician,  at  "The  Fair,"  Chicago.  The  idea  of 
the  inventors  seems  to  have  been  to  get  the  best,  simplest 
and  most  complete  absolute  arc  switch  that  lias  ever  been 
manufactured,  the  co5t  being  within  the  reach  of  all.  This 
switch  answers  every  reijuirement  of  the  Chicago  Board  of 
Underwriters,  also  of  the  City  Electrical  Inspection  Depart- 
ment, and  was  approved  by  them  on  October  30,  1S94. 

As  shown  by  the  cu',  this  is  a  hanger  board  for  series  arc 
lamps,  and  it  switches  the  lamp  in  and  out  of  circuit  com- 
pletely,   leaving  it  and  its  connections  free  from  current. 


B  ROM  AX   &   STILLWELL  ARC   HANGER   BOARD. 

The  base  is  eight  inches  in  diameter,  of  the  best  and  tough- 
est slate,  free  from  metal  veins,  and  baked  in  a  specially 
prepared  insulating  compound,  which  leaves  the  slate  abso- 
lutely water-proof.  The  castings  are  of  brass,  containing  a 
large  percentage  of  pure  copper,  therefore  reducing  the  re- 
sistance until  it  is  practically  zero.  The  hook  in  the  center 
of  the  hanger  board  is  of  brass,  thoroughly  insulated  from 
all  parts  through  which  current  passes,  and  is  placed  there 
for  a  lamp  support,  doing  away  with  allcircu.t  breaking  de- 
vices for  hanging  lamps  upon,  and  thus  relieving  the  line 
wires  of  all  the  weight  of  the  lamp.  The  binding  posts  are 
drilled  from  two  sides,  so  that  the  line  wire  can  enter  from 
any  direction.  The  two  inside  binding  posts  for  the  lamp- 
terminals  are  set  a  little  to  each  side  of  the  center,  so  as  to 
bring  the  lamp  wires  directly  in  line  with  the  binding  posts 
of  the  line  wires;  the  lineman  is  given  a  chance  to  draw  the 
line  wires  very  tight,  thereby  making  a  smooth  job  of  con- 
struction. By  removing  the  set  screws,  lamps  may  be  sus- 
pended from  threaded  rods. 

The  connecting  combs  are  of  spring  brass,  shaped  per- 
fectly to  their  slides,  so  that  no  dust  can  accumulate,  and 
therefore  a  perfect  connection  is  formed  with  the  slides, 
which  are  milled.  It  will  be  noted  that  two  pathways  are 
provided  for  the  current  when  the  lamp  is  cut  out;  the  ad- 
ditional spurs  divide  the  voltage  and  increase  the  carrying 
capacity,  doing  away  with  all  possible  chance  of  heating. 
Every  part  of  this  hanger  board  is  made  to  gauge,  and  all 
parts  can  be  duplicated  from  stock  on  short  notice.  At  a 
test  made  by  the  Chicago  Board  of  Underwriters  it  was 
found  that  with  as  many  as  five  arc  lamps  connected  to  the 
lamp  terminals  (in  series)  the  switching  device  showed  no 
sparking  when  the  lamp  loop  was  cut  in  or  out. 


Irrepressible   Electricians  of  the  Pacific 
Coast. 

The  undaunted  electrical  inventors  of  the  inland  towns  ot 
the  Pacific  Slope  are  as  versatile  and  chipper  as  ever.  It  is 
to  this  quarter  that  the  electrical  fraternity  looks  for  the  very 
latest  novelties,  and  it  is  never  disappointed.  The  Pacific 
Electrician  gives  the  lale  news  as  follows: 

The  Ma}ysvilU  Appeal  says  that  Mr.  Johnson  is  an  elec- 


EOSWELL    PLATING    OUTFIT. 

trician,  and  is  ready  to  repair  typewriters  and  bicycles,  and 
to  file  saws. 

Truly,  the  field  of  the  electrician  is  a  wide  one. 

The  Colusa  Herald  states  that  one  W.  W.  Felts,  a  local 
inventor,  has  invented  a  primary  battery  that  will  actually 
work. 

"A  small  battery  of  forty  cells,  each  about  four  and  a  halt 
by  five  inches  in  diameter,  will  run  two  10  candle  power 
ampeare  (?)  lamps  in  parallel,  above  normal  incandescence, 
six  10  candle  power  lamps,  two  ampeares,  and  with  half  the 
battery  eight  4  candle  power  lamps  of  half  fl;;;/tV7r;?t' each." 

He  can  also  create  a  dazzUng  display  of  arc  lighting.  The 
Herald  is  confident  that  this  is  a  great  achie\'ement,  and  will 
reduce  the  cost  of  lighting  by  electricity. 

The  inventor  intends  to  move  to  Oakland,  and  gain  fame 
and  fortune.  It  is  a  little  early  yet  for  the  new  spring  crop 
of  primary  battery  inventors,  but  we  welcome  Mr.  Felts, 
and  trust  that  he  comes  with  money  in  his  pants. 


Old  Application  of  a   Modern  Method  of 
Resuscitation. 

This  case  came  under  the  observation  of  a  writer  in  the 
Q II in cy  Daily  Herald  on  the  nth  of  (tme,  1869.  It  was 
near  Stan  wood,  Cedar  county,  la.,  on  aclear  and  extremely 
warm  day.  Theodore  Clothier,  a  carpenter,  29  years  of 
age,  was  riding  along  the  road  bestriding  asaddleless  horse. 
In  all  the  sky  there  was  only  one  cloud  visible,  and  it  a  com- 
parativelv  small  one.  Two  men  in  a  light  wagon  had  just 
passed  Clothier  when  a  tremendous  thunderclap  was  heard. 
Looking  back  they  saw  horse  and  rider  prone  on  the 
ground.  The  lightning  struck  Clothier  in  the  right  breast, 
passed  down  his  body,  through  the  horse,  and  into  the 
ground.  The  horse  and  rider  were  instantly  "killed." 
The  rider  tumbled  over  backward  and  was  apparently  as 
thoroughly  killed  as  ever  a  lightning- killed  man  was  when 
the  [wo  men  reached  him.  They  found  his  clothing  on  fire 
and  extinguished  it.  The  vest  was  found  to  have  been  char- 
red from  the  armhole  to  the  lapel  on  the  right  side.  The 
hair  was  burned  from  his  forehead,  and  his  eyebrows  and 
eyelashes  were  burned  oft".  From  near  the  shoulder  to  below 
the  ribs  was  black,  scarred  flesh  that  rubbed  off  on  being 
touched;  below  was  a  wound  as  large  in  dimensions  as  a 
man's  hand,  andos  deep  that  when  the  incinerated  cuticle 
was  removed  the  internal  organs  were  exposed.  From  this 
point  the  lightning  shot  to  a  rule  carried  in  a  pocket  made 
for  it  in  the  trousers'  hip.  The  rule  had  brass  tips  that  were 
melted  by  the  heat  and  were  found  in  the  form  of  a  ball  in 
the  pocket.  His  keys  and  the  ring  to  which  they  were 
attached  and  the  nail  set  he  carried  in  the  pocket  were  like- 
wise melted  into  a  solid  mai^s,  as  were  the  blades  of  his 
knife. 

While  the  cwo  men  were  discussing  what  was  best  to  be 
done,  p  local  character  living  in  the  farmhouse  near  which 
Clothier  was  killed,  a  veteran  of  the  war,  generally  regarded 
as  a  harmless,  well-meaning  crank,  approached  and  de- 
clared the  intention  nf  bringing  the  man  back  to  life.  The 
gioup  which  had  gathered  was  not  inclined  to  consider  the 
crank's  proposition  seriously,  and  decided  to  remove 
Clothier's  remains  to  his  house,  and  aid  in  preparing  them 
for  burial.  But  the  fellow  was  a  determined  character,  and 
exhibited  such  capacity  for  Tiaving  his  own  way  that  the 
crowd  surrendered  and  let  him  have  it.  He  rolled  the  body 
over  on  its  left  side,  and  as  he  did  so  the  burned  flesh  from 
the  right  side  fell  off.  The  people  who  had  congregated 
begged  him  to  desist,  but  he  didn't. 

"If  he's  dead  I  guess  it  won't  hurt  him,"  was  his  reply, 
and  he  continued  to  rub  the  body  vigorously  where  it  had 
not  been  burned.  He  never  let  up,  and  in  three  or  four 
hours  the  man  showed  signs  ot  life.  Water  was  sent 
for  and  his  face  was  bathed.  He  was  removed  to  a  house 
near  by  and  turned  over  to  three  doctors  who  had  been 
summoned. 

When  restored  to  lull  consciousness  he  was  in  such  ex- 
cruciating pain  that  he  had  to  be  placed  under  the  influence 
of  opiates.  This  course  was  continued  for  nearly  four 
days.  He  suffered  greatly  even  after  that,  but  his  burns 
healed  and  he  recovered  his  health. 

He  is  now  55  years  old  and  is  proprietor  of  a  boarding 
house  at  Olin,  la.  In  two  senses  he  still  suffers  from  the 
effects  of  his  experience  when  he  was  "  killed"  by  lightning. 
Before  the  approach  of  an  electric  storm,  sometimes  as  long 
as  four  days,  he  suddenly  becomes  drowsy,  and  all  efforts  to 
awaken  him  are  futile  until  after  the  storm  has  passed  and 
theelectrically-charged  air  has  given  way  to  a  clearer  at- 
mosphere. His  eyesight  has  never  been  strong  since,  and 
he  is  obliged  to  wear  a  cap  that  comes  well  down  over  his 
forehead  and  is  provided  with  a  peak. 

The  flash  that  struck  him  killed  the  horse  after  it  had 
passed  down  his  body,  leaving  scars — dark,  red,  angry 
scars — as  plain  to-day  as  they  were  25  years  ago. 

The  course  pursued  in  restoring  him  to  life  was  veiy  sim- 
ilar to  that  pursued  with  artificial  respiration  as  a  basis. 
Had  this  not  been  resorted  to,  there  is  no  manner  of  doubt 
that  Mr.  Clothier's  body  would  have  been  lying  in  its  grave 
for  a  quarter  of  a  century.  He  would  not  have  returned  to 
consciousness. 


Boswell  Plating  i^utfit. 

Of  the  many  ways  there  are  of  earning  a  living,  perhaps 
there  is  none  that  is  more  pleasant  than  gold,  silver  and 
nickel  plating,  which  is  also  quite  profitable.  The  cost  of 
an  outfit,  which  was  once  very  high,  is  now  within  the  means 
of  persons  with  small  capital.  The  simplictiy  of  the  Eos- 
well  plater  is  such  that  anyone  can  do  plating  at  home  as 
well  as  the  large  plating  establishments  in  the  cities.  The 
demand  for  a  compact  and  convenient  plating  outfit,  with 
which  fine  plating  of  all  descriptions  can  be  done  at  small 
cost  by  anyone,  without  experience,  has  grown  to  bean  actual 
necessity.  The  Boswell  plater  supplies  this  demand.  It 
plates  the  finest  jewelry,  either  new  or  old,  the  maker  claims, 
as  good  as  can  be  done  by  manufacturers  who  spend  hun- 
dreds of  dollars  to  prepare  for  this  work.  The  plating,  too, 
can  be  trade  of  any  desired  thickness. 

These  plating  outfits  are  put  up  in  a  neat  traveling  case 
with  connections  permanently  made  and  ready  to  work 
when  received.  All  to  be  done  to  plate  is  to  open  the  case, 
put  the  articles  to  be  plated  in  the  plating  solution,  and  see 
the  work  being  done  in  a  few  minutes;  a  boy  or  girl  can  do 
plating  as  well  as  an  adult,  as  inside  each -plater  will  be 
found  printed  instructions  for  everything  one  wishes  to 
know,  including  pieces  of  material;  also  recipes  for  charg- 
ing battery. 

This  outfit,  illustrated  in  the  accompanying  cut,  is  handled 
by  D.  E.  Boswell  &  Co.,  154  Lake  street,  Chicago. 


New  Panel  Switchboard. 

The  General  Electric  company  has  standardized  a  form 
of  switchboard  of  panel  type  similar  to  those  used  in  rail- 
way work.  The  panels  are  of  two  kinds,  one  for  the  gener- 
ator and  one  for  the  feeders.  They  are  of  black  enameled 
slate  in  two  finishes  mounted  on  a  steel  frame.  Flanges  on 
the  frames  permit  of  the  panels  being  connected  side  by 
side  to  form  one  uniform  whole.  The  generator  panels  are 
built  in  eleven  capacities,  running  from  3  to  100  kilowatts 
at  125  volts  or  from  24  to  300  amperes  maximum,  and 
are  4  feet  high  and  16  inches  wide.  Each  generator  panel  car 
ries  one  triple-pole  single-throw  switch  with  fuses,  one  Car- 
penter enamel  field  rheostat,  one  round  dial  ammeter  and  a 
pilot  lamp,  all  being  electrically  connected  behind  the  panel. 
The  common  bus-bars  on  all  the  panels  being  the  same  dis- 
tance apart,  connection  of  the  bus-bars  by  a  copper  tie-bar 
connects  the  panels  together  electrically.  Except  in  the 
method  of  connection  the  three  and  two-wire  panels  do  not 
differ. 

The  feeder  panelsare  made  in  two  sizes,  48  inches  high  by  16 
inches  wide  for  the  twc.wire  and  48  inches  high  and  25  inches 
wide  for  the  three  wire  system.  The  two-wiie  panel  car- 
ries double-pole  feeder  switches  with  fuses,  one  round  dial 
voltmeter  reading  to  125  volts,  one  two-wire  push  button 
ground  detector.  Tha  three-wire  panel  carries  triple -pole 
single-throw  switches  with    safety  catches,  two   voltmeters 


NEW   PANEL  SWITCHBOARD. 

and  one  ground  detector.  All  the  connections  are  complete 
and  immediate  installation  is  effected  by  soldering  in  the 
feeder  ends  and  generators  leads  and  connecting  the  two 
bars  together  with  tie-bars. 

These  switchboards  are  made  for  support  either  by  brack- 
ets upon  a  hollow  pedestal,  or  the  framework  may  be  con- 
tinued down  to  the  floor  and  the  open  space  filled  by  blank 
panels,  as  shown  in  the  illustration. 

The  simplicity  of  construction  and  ease  of  installation  ot 
these  panels,  together  with  the  advantage  of  increasing  the 
capacity  without  impairing  the  uniform  appearance  of  the 
switchboard^  have  already  commanded  a  wide  appreciation 
among  electricians. 


The  Thirty-first  street  cross-town  line  of  the  Chicago  City 
Railway  company  is  now  operated  by  means  of  electrical 
power 


The  Electric  Railway  company  of  Savannah,  Ga.,  has 
passed  into  the  hands  of  John  R.  Young,  as  receiver,  under 
appointment  by  the  United  States  Court  on  the  petition  of 
H.  A.  Pevear  of  Lynn,  Mass.  The  pedtion  charges  that 
over  $1,000,000  worth  of  stock  has  been  issued  by  those  con- 
trolling the  combined  companies  and  parceled  out  without 
any  fair  valuation  being  received  in  return.  The  Electric 
Railway  company  absorbed  two  years  ago  the  Savannah 
Street  Railroad  company,  which  owned  properly  worth 
$200,000.  It  is  said  that  but  $5,000  cash  was  paid.  I'he  value 
of  property  in  the  receiver's  hands  is  placed  at  a  half  million 
of  dollars. 
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Some  Rejected  Abstracts.' 

It  is  difficult  to  account  for  the  following  ^'Abstracts," 
but  we  print  them  as  (hey  seem  suitable  for  Christmas  week, 
a  season  ignored  by  most  technical  journals.  It  is  possible 
that  a  competition  has  been  held  by  the  CouncU  of  the  Phys- 
ical Society  for  a  standard  pattern  of  abstract  of  the  new 
journal.  Having  come  to  us  by  post,  possibly  by  mistake, 
instead  of  to  Messrs.  T*yl*r  and  Fr*nc*s,  we  cannot  do 
better  than  use  them  for  our  Christmas  number. 

1.  The  Suppression  of  Sense  in  Dementcil  i'nits.  Trof. 
*  R*ck*r. — A  herring  and  a  half  costing  1.5  pence,  the  her- 
ring-per-penny  is  obtained.  It  is  not  a  number,  but  a  thing 
got  by  dividing  a  fish  by  a  disc  of  impure  copper.  Its  phys- 
ical nature  is  investigated,  and  how  the  bones  got  there, 
and  it  is  hoped  an  improved  herring,  with  no  bones,  may 
be  evolveil  which  will  be  edible.  Another  investigation  in 
collaboration  with  Prof,  R**n*ld  shows  how  thin  an  empty 
argument  may  be  without  bursting  when  gently  blown 
upon. 

2.  Interferenee  icii/c  Alternate  Currents.  Prof.  A*rt*n 
and  Dr.  S'mpn'^r. — Transformers  are  coupled  up  in  a  tan- 
gle not  contemplated  by  their  makers,  and  queer  measure- 
ments with  queerer  instruments  of  the  authors'  design  are 
made.  The  15  wattmeter  method  gives  the  largest  number 
of  divergent  results  to  choose  from.  The  authors  have  also 
tried  the  effect  of  dressing  with  their  legs  through  the 
sleeves  of  iheir  coats,  and  their  waistcoats  buttoned  down 
behind,  getting  results  not  easily  foreseen  by  the  makers. 
No  juslincation  for  the  author's  interference  with  alternate 
currents  is  given. 

3.  The  Masslessness  of  Matter.  Prof.  F*tzg*r*ld.— If  a 
massless  body  is  immersed  in  a  frlctionless  massful  medium 
any  movement  will  necessitate  momentum  of  the  massful 
medium,  and  an  observer,  suitably  devoid  of  sense,  will  be 
unable  to  tell  whether  the  inertia  belongs  to  the  matter  or 
the  medium.  If  the  matter  is  porus,  the  smaller  the  pores 
and  canals  the  greater  the  kinetic  energy  of  the  massful 
ether  going  through,  so  that  the  more  massless  matter  and 
the  kss  ether  there  is  in  a  given  space  the  greater  the  vol- 
ume energy,  which,  it  will  be  noted,  is  transferred  in  the 
wrong  direction — a  great  merit.  By  choosing  suitable  pos- 
tulates and  employing  the  right  mathematical  reasoning  it 
can  be  shown  that  the  effect  is  the  same  as  if  the  matter  had 
mass.  When  a  working  hypothesis  shows  the  least  inten- 
tion of  working  it  is  the  truth.  Matter  has  no  mass.  Ether, 
with  which  we  are  so  much  more  familiar,  has. 

4.  The  Theory  of  Dynamos.  Prof.  P*rry. — In  order  to 
have  a  mathematical  theory  of  dynamos  data  must  be  as- 
sumed; it  does  not  matter  what  data  as  long  as  they  are 
amenable  to  mathematical  treatment.  It  is  therefore  as- 
sumed that  the  output  varies  as  the  reciprocal  of  the  speed, 
and  the  efficiency  periodically  with  the  time,  so  that  it  can 
be  expanded  in  a  Fourier's  series.  A  maximum  is  then  cal- 
culated which  gives  the  worst  dynamo  possible.  As  the  re- 
sults are  calculated  mathematically,  they  are  rigidly  true  of 
real  dynamos. 

5.  A  New  .Proposal  for  Uniformity  and  Simplicity  of 
Xomenclatnre  Regarding  the  Poles  of  Electro  and  Perma- 
nent Magnets  hy  a  Comparatively  Oln'ious  and  Easily 
Learned  Mnemonic  Rule.  Prof.  S..  P.  Th*mps*n.— (This 
paper  is  short  and  given  in  full.)  Call  north  N  and  south  S 
and  there  you  are. 

6.  Head  Splitting  Dynamometers.  T.  H.  Bl"k''sl*y. — 
Has  previously  shown  that  if  n  central  stations,  givingdif- 
ferent  pressures  and  various  frequencies,  some  being  direct 
current,  are  put  in  parallel  through  n — i  split  dynamome- 
ters, the  powers  developed  by  each  can  be  measured.  Has 
tried  to  get  engineers  to  try  the  experiment,  but  they  do 
not  understand  alternating  currents,  and  all  refused  except 
Messrs.  Brock  and  Pain. 

7.  The  Use  of  Gravity.  Prof.  V.  B*ys.— ^^  [what  is  ^? 
Abstractor]  can  be  measured  by  letting  a  useless  body  fall  a 
known  distance  and  pulling  it  up  suddenly  by  a  qiiariz  fiber 
and  noting  its  elongation.  Proposes,  in  the  interests  of 
science,  to  carry  out  the  experiment  on  his  own  body  with  a 
drop  of  as  nearly  9  feet  as  can  be  obtained  in  centimeters.  A 
series  of  instantaneous  photographs  will  be  taken  and  a  ra- 
diomicrometer  of  small  sensitiveness  will  be  used  afterward, 

S-  Some  South  Kensington  Weather.  S.  B^dw'^ll, — 
Took  a  chunk  of  mental  fog  produced  by  the  discussion  on 
the  foundations  of  dynamics,  and  tried  to  dissipate  it  by  elec- 
tricity.    It  got  tougher. 

g.  The  Storage  of  Energy.  Prof.  ".  L^dg'^.— Has 
taken  to  heart  the  homely  American  warning  against  mon- 
keying with  a  buzz  saw.  Has  obtamed  the  equation  to  a 
new  metal  from  Dublin,  which  is  as  good  as  getting  the 
metal  itself.  It  i-^  a  perfect  conductor  of  electricity  and  of 
magnetism,  infinitely  elastic  and  a  non-conductor  of  heat. 
It  is  thus  impervious  to  energy.  Difficulties  arose  in  work- 
ing it,  as  it  could  not  be  melted,  as  its  temperature  is  un- 
alterable and  cannot  even  be  determined  and  no  tool  will 
touch  it.  Bottles  and  force  pumps  were  made  by  electro- 
lysis, and  energy  can  be  stored.  The  stoppers  are  apt  to 
leak  and  work  oozes  out  like  fumes  from  an  iodine  bottle. 
Energy,  being  a  compressible  fluid,  has  been  got  in  liquid 
form.  The  interior,  being  painted  with  an  ether-tight 
varnish,  ether  can  be  pumped  in,  too,  and  on  shaking  an 
emulsion  is  formed.  On  stirring  a  little  matter,  the  mess 
conducts  electrolytically.  It  is  beneath  the  dignity  ot  a 
man  of  science  to  make  money  out  of  his  knowledge  unless 
he  knows  how;  but  it  is  hoped  Keeley  will  come  forward. 

10.  --/  Short  Way  With  Standard  Ohms.  By  Tom, 
Dick  and  Harry  [first,  second  and  third  years  sample  "Fins- 
bury"  student.] — A  Cambridge  ohm  is  coupled  to  a  volt- 
meter, after  the  latter  has  been  thoroughly  stripped  and 
carefully  twisted.  The  ohm  is  then  made  to  fit  the  volt- 
meter. A  first  approximation  is  got  by  roughly  filing  the 
ohm,  accurateadjustment  being  subsequently  attained  by  a 
liberal  use  of  the  finest  calibrated  sandpaper  [10.19X10^ 
grains  to  the  square  centimeter];  the  determination,  within 
13  per  cent.,  can  be  made  in  7.349  minutes.  The  students 
merely  press  the  button  and  the  professor  does  the  rest. 

11.  The  Specific  Gravity  of  Monoxide  of  Hydrogen. 
By  J*ck  Sm*th,  T*m  Br*wn  and  J*m  R^^b'^ns^'n  [first,  sec- 
ond and  third  year  sample  "  Central"  students.] — To  elim- 

i.|_From  the  London  Electrician. 


inate  errors  due  to  a  containing  vessel  the  substance  was 
used  in  the  solid  state.  The  weight  was  determined  from 
Messrs.  A.  and  S.  Gatti's  invoice,  by  dividing  the  price 
(less  discount  for  cash)  by  the  price  per  cwt.  A  check 
weighing  was  made  in  the  laboratory,  the  block  being  slung 
by  chains  on  the  testing  machine,  temperature  being  kept 
constant  by  wrapping  it  in  demagnetized  asbestos  saturated 
with  ether.  The  determinations  of  mass  agreed  within  the 
necessary  limits  of  error.  The  volume  was  measured  by 
melting  it  down,  and  observing  the  velocity  ot  approach  of 
the  stream  to  a  V  notch,  by  means  of  a  new  form  of  ohm- 
meter.  The  result,  which  was  communicated  verbally  to 
the  society  in  the  authors'  reply  to  the  discussion,  was  not 
caught  by  the  reporter. 

12.  The  Mechanism  of  Electrolysis.  Dr.  B^rt'n. — Dis- 
cusses the  convection  of  charges  of  electricity  in  a  universe 
composed,  like  ours,  of  frogs'  eggs  moving  on  one  another 
without  friction.     Too  deep  to  be  abstracted. 

13.  The  Ejficieney  of  Transformers.  Prof.  J.  Sw*^nb"m*. 
— Has  invented  a  transformer  which  takes  such  a  large  pri- 
mary current  at  no  load  that  the  addition  of  the  secondary 
load  makes  no  appreciable  difierence.  It  is  thus  impossible 
to  notice  the  load,  and  this  is  as  good  as  having  an  efficiency 
well  over  100  per  cent.  lias  also  invented  a  wattmeter 
which  measures  twice  the  loss  in  other  makers'  transform- 
ers, but  ignores  that  in  his  own.  States  that  he  alone  un- 
derstands real  alternating  currents. 


Kelsch  Arc  Lamp  Hanger  Board. 

The  hanger  board  for  arc  lamps  illustrated  by  the  accom- 
panying cut  was  devised  by  R.  S.  Kelsch  of  the  Chicago 
Edison  company  for  the  purpose  of"  providing  an  abso- 
utely  fire-proof  board  with  a  switch  that  should  allow  the 
lamps  to  be  completely  cut  off  from  the  circuit,  and  not 
merely  shunted.  This  hanger  board  has  been  approved  by 
the  Board  of  Underwriters  and  by  the  Electrical  Inspec- 
tion Department  of  the  city  of  Chicago. 

The  board  consists  of  a  rectangular  plate  of  marbleized 
slate  with  four  binding  posts,  two  for  the  line  and  two  for 
the  lamp  terminals.  The  two  outside  posts  are  the  pre- 
scribed eight  inches  apart,  and  are  for  the  mains,  the  lamp 
being  suspended  from  the  two  inside  posts.  In  the  center 
of  tile  board  is  a  series  of  four  brass  sleeves,  which  are  part 
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of  the  line  and  lamp  terminals.  These  sleeves  are  so  spaced 
that  when  a  hard  rubber  plunger,  carrying  spring  brass  fer- 
rules is  pushed  to  one  side  or  the  other,  the  ferrules  either 
complete  the  circuit  from  the  mains  to  the  lamp  or  en- 
tirely separate  the  main  and  lamp  circuits,  without, 
however,  opening  either.  All  the  metal  parts  have 
ample  carrying  capacity,  so  as  to  ttand  50  amperes  without 
heating,  and  the  brass  contact  ferrules  being  split  and  made 
of  spring  brass  insure  absolute  contact  at  all  times.  At  a 
test  made  by  the  Board  of  Underwriters  it  was  found  that 
with  as  many  as  five  arc  lamps  connected  to  the  lamp  ter- 
minals (in  series)  the  switching  device  showed  no  sparking 
when  the' lamp  loop  was  cut  in  or  out.  The  binding  posts 
are  drilled  from  two  sides  so  that  the  line  wires  may  enter 
from  either  direction.  Instead  of  the  lamp  being  suspended 
by  wires  from  the  lamp  posts,  the  binding  screws  may  be 
removed  and  a  brass  suspension  rod,  properly  threaded, 
screwed  into  the  post.  The  board  is  patented  and  is  han- 
dl-^d  by  the  Chicago  Ediaon  company,  which  has  bought 
the  entire  rights  to  the  invention,  and  is  prepared  to  fill 
orders  promptly.  Charles  Holmes,  the  purchasing  agent  of 
the  company,  has  this  specialty  in  charge. 


Train  Lighting  by  Car-axle    Connection. 

Permission  has  been  granted  the  American  Railway  Elec- 
tric Light  company  by  the  Pennsylvania  Railroad  company 
to  run  a  car  equipped  for  electric  lighting  over  its  system 
from  Jersey  City  to  Washington.  The  trip  will  probably 
be  made  in  a  few  days,  and  will  be  run  with  a  view  to  deter- 
mine the  success  of  this  method  of  lighting  railroad  trains 
by  electricity.  The  system  provides  a  plain  gear  wheel 
attached  to  the  car  axle,  connecting  by  intermediate  gearing 
with  the  shaft  of  a  small  dynamo,  which  is  securely  placed 
on  the  car  truck.  Each  car  is  independently  provided  with 
its  generating  and  illuminating  apparatus,  so  that  cars  can  be 
detached  from  through  trains  when  necessary.  Even  when 
not  in  motion  the  supplementary  storage  batteries,  it  is 
claimed,  arc  capable  of  supplying  sufficient  current  to  oper- 
ate the  lamps  from  four  to  six  hours.  One  of  the  strongest 
claims  for  the  new  method  of  lighting  is  that  in  case  of  a 
collision  or  wreck,  there  is  no  danger  of  the  coaches  catch- 
ing fire  from  the  lamps.  The  car  to  be  used  on  the  trip  was 
built  by  the  American  Railway  Electric  Light  company  and, 
it  is  said,  has  already  made  several  successful  trial  trips. 


Electric  and  Steam  Railways  in  Connec- 
ticut. 

In  the  course  of  a  rambling  article  the  Ne-<v  York  Herald 
gives  some  interesting  facts  about  the  competition  of  steam 
and  electric  railways  in  Connecticut.  Following  is  an  abstract: 
All  Connecticut  went  trolley-mad  something  more  than  a 
year  ago.  A  few  of  the  larger  cities  had  adopted  the  trolley 
some  time  before  that,  and  these  experiments  had  results 
that  astonished.  It  was  found  that  the  profits  of  this  busi- 
ness, owing  to  the  immediate  popularity  of  the  trolley  car 
and  its  inexpensiveness  of  introduction  and  operation,  were 
altogether  surprising.  It  was  quite  astonishing  how  con- 
servative Connecticut  straightway  grabbed  for  this  new 
means  of  locomotion. 

For  many  years  it  has  been  notorious  that  the  state  was 
owned  by  the  Consolidated  road.  No  steam  rival  of  any 
sort  could  so  much  as  lay  a  tie  within  its  boundaries  with- 
out the  consent  of  the  magnates  of  the  ConsoHdated.  And, 
of  course,  these  magnates  never  gave  consent,  but  clung  to 
the  monopoly  with  deathlike  grip. 

But  if  the  monopoly  could  not  be  met  with  other  steam 
roads  it  was  now  seen  that  it  could  with  trolley  roads. 
There  was  a  great  outcry  for  the  trolley.  Every  town  of 
any  size  whatever  determined  to  have  its  electric  rapid 
transit,  and  villages  demanded  to  be  connected  witli  one  an- 
other and  with  nearby  towns  and  cities. 

Here  is  a  list  of  the  electric  roads  chartered  by  the  last 
Legislature: 

Bristol  &  Plainfield  Tramway  company,  four  miles; 
Bridgeport  Traction  company,  to  operate  existing  lines  in 
that  city;  DixviUe  Avenue  Electric  Railroad  company,  from 
New  Haven  to  Hamden;  Derby  &  New  Haven  Electric 
Railway  company,  from  Derby  to  New  Haven,  eight 
miles;  East  Haven  &  Morris  Cove  Railroad  company 
from  New  Haven  to  East  Haven;  Enfield  &  Somers 
Tramway  company,  between  points  named,  about  ten  miles; 
Enfield  &:  Long  Meadow  Electric  Railroad  company, 
from  Enfield  to  Long  Meadow,  Mass.,  about  six  miles; 
Greenwich  Tramway  company,  various  lines  in  that  town; 
Groton  Bank  Street  Railway  company;  Hartford, 
Manchester  &  Rockville  Tramway  company,  from 
East  Hartford  to  Rockville,  twelve  miles;  Hart- 
ford iS:  Middietown  Electric  Railroad  company,  from 
Wethersfield  to  Cromwell,  eight  miles;  Hartford  Suburban 
Railroad  company,  authorized  to  consolidate  various  roads 
in  Hartford  and  vicinity;  Lake  Saltonstall  Railroad  com- 
pany, from  New  Haven  to  Lake  Saltonstall,  about  three 
miles;  Lisbon,  Griswold  &  Voluntown  Street  Railway 
company,  to  connect  the  places  named,  about  fifteen  miles; 
Manufacturers'  Street  Railway  company,  to  build  in  various 
streets  in  New  Haven;  Moodus,  Marlborough  &  Glaston- 
bury Electric  Railroad  company,  to  build  between  places 
named,  about  twenty  miles;  Mystic  Street  Railroad  company, 
from  Old  Mystic  to  Groton,  about  five  miles;  New  Haven 
&  Centerville  Street  Railway  company,  from  New  Haven 
to  Centerville  and  Hamden;  New  Haven  Street  Railway 
company,  to  build  in  various  streets  in  New  Haven;  New 
Haven  &  North  Haven  Street  Railway  company,  between 
points  named,  about  five  miles;  New  Milford  &  Lake  War- 
amaug,  between  New  Milford  and  the  pleasure  resort,  about 
ten  mile?;  Mevington  Tramway  company,  to  budd  in  that 
town;  People's  Tramway  company  from  Killingly  to  Brook- 
lyn, three  miles;  Portland  Street  Railway  company,from  Port- 
land to  South  Glastonbury,  three  miles;  Port  Chester 
&  Glenville  Tramway  company,  from  Port  Chester  to 
Greenwich;  Putnam  &  Thompson  Street  Railway  com- 
pany, between  points  named,  about  five  miles;  Quinebaug 
Valley  Traction  company  from  Jewett  City  to  Moosup  Cen- 
tral Village  and  Wauregen,  ten  miles;  Rockville  &  Elling- 
ton Street  Railway  company,  between  points  named,  about 
three  miles;  Rockville,  Stafford  &  South  Bridge  Tramway 
company,  from  Rockville,  Conn.,  to  Southbridge,  Mass., 
about  ten  miles;  Shelton  Street  Railway  company,  from 
.Shelton  to  Derby  and  Bridgeport,  about  ten  miles;  Stoning- 
ton  Borough  Street  Railway  company,  from  Stonington  to 
Mystic,  four  miles;  West  Side  Street  Railway  company,  from 
Stonington  to  Paweatuck  village,  about  four  miles;  WilU- 
mantic  Street  Railway  company,  from  Willimantic  to 
Sprague.  ten  miles;  Wii^sor  &:  Suffield  Tramway  company, 
from  Windsor  to  Suffield,  about  eight  miles;  Winsted  Street 
Railway  company,  to  build  .  local  road;  Woodbury  & 
Soulhbury  Electric  Railway  company,  to  build  between 
points  named,  about  six  miles. 

The  last  Legislature  also  authorized  many  existing  roads 
to  extend  tlieir  lines.  The  principal  extensions  authorized 
were: 

Hartford  Street  Railway  company,  to  Windsor  and  South 
Windsor,  four  miles  each;  Hartford  &  West  Hartford 
Horse  Railway  company,  to  extend  to  Farmington  and 
CoUinsville,  ten  miles;  Middietown  Horse  Railway  com- 
pany, to  Cromwell,  Meriden  aTid  Portland,  aggregating 
thirteen  miles;  Meriden  Horse  Railway  company,  to  Wall- 
ingford,  four  miles;  New  Britain  Tramway  company,  to 
Plainviile,  Southington  and  Newington,  about  sixteen  miles; 
New  London  Horse  Railway  company,  to  East  Lyme  and 
Waterfoid,  about  seven  miles;  Norwalk  Horse  Railway 
company,  to  Stamford,  Darien,  Westportand  New  Canaan, 
about  fifteen  miles;  Stamford  Street  Railway  company,  to 
Darien  and  Norwalk,  about  eight  miles. 

The  various  New  Haven,  Bridgeport  and  Waterbury  roads 
were  also  allowed  to  extend  tracks  within  those  cities.  All 
street  railroads  may  now  use  electricity,  under  various  re- 
strictions, in  the  general  law  of  the  state. 

It  was  another  case  of  David  and  Goliath.  The  Consoli- 
dated road  in  these  early  days  had  paid  no  attention  to  the 
diminutive  antagoniat  who  so  suddenly  appeared  on  the 
scene.  It  did  not  regard  the  trolley  as  a  rival.  In  its  indif- 
ference it  permitted  the  electric  motor  to  make  its  way  into 
every  corner  of  the  state  and  to  win  the  warm  and  lasting 
regard  of  the  people. 

Thus  it  came  about  that  last  year  the  Connecticut  Legis- 
lature was  asked  to  grant  a  phenomenal  number  of  trolley 
franchises.  Now  the  allegation  is  made  that  the  Consoli- 
dated road  owns  the  Legislature  and  has  done  so  for  years. 
The  road  managers  certainly  knew  all  about  these  franchises 
before  they  were  granted,  for  there   is  a  state   law — and  a 
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very  convenient  law,  too,  for  the  monopoUst — that  compels 
every  company  wishing  to  build  a  railroad  of  any  descrip- 
tion within  the  state  to  declare  its  exact  intentions  at  least 
tifteen  days  before  the  session  begins.  In  this  way  the  Con- 
solidated road  is  always  watned  well  in  advance  of  the  plans 
of  intending  rivals,  and  the  fact  that  it  permitted  all  the 
trolley  legislation  of  last  year  to  go  through  unchecked 
shows  that  it  did  not  at  that  time  appreciate  the  powers  of 
its  then  diminutive  foe. 

Goliath  is  awake  now,  but  it  is  too  late.  David  has  ar- 
rived at  sturdy  manhood  and  is  beginning  to  gather  his  peb- 
bles in  the  brook,  preparatory  to  the  conflict. 

In  other  words,  the  trolley  companies,  having  effected  an 
organization  among  themselves,  have  decided  that  they  are 
strong  enough  to  go  to  Hartford  this  winter  and  fight  the 
Consolidated  in  its  own  home.  They  have  openly  an- 
nounced that  they  intend  to  do  some  lobbying  on  their  own 
account,  and  that  the  Consolidated  Goliath  is  not  half  big 
enough  to  scare  them. 

The  tendency  is  at  once  apparent.  Before  the  year  is  out 
the  Consolidated  road  will  be  paralleled  from  north  of 
Hartford  to  west  of  Stamford,  a  distance  of  more  than  forty 
miles,  by  a  powerful  and  popular  electric  rival.  There  re- 
mains but  little  to  connect  this  hne  with  New  York  lines  on 
tlie  south  and  Massachusetts  lines  on  the  north. 

In  fact,  some  of  those  who  are  pushing  the  trolley  in  Con- 
necticut look  forward  to  seeing  through  trolley  transporta- 
tion between  Harlem  Bridge  and  Springfield,  Mass.,  before 
the  dawn  of  1S97.  Nor  is  this  all.  Within  three  years  from 
now  these  energetic  schemers  expect  to  see  the  great  mo- 
nopolistic steam  lines  between  New  York  and  Boston  par- 
alleled by  electric  hnes  for  every  mile  of  the  way. 

What  its  developments  may  be  at  the  next  decade  no  one 
can  possibly  predict.  Even  the  most  enthusiastic  supporters 
of  the  trolley  do  not  say  openly  at  this  time  that  they  hope 
to  run  through  cars  from  Hartford  to  New  Yurk  or  even  to 
Stamford  when  the  continuous  line  is  completed  and  ready. 
Tliere  is  no  knowing  what  may  come,  of  course,  and  even 
this  proposition  may  not  sound  ridiculous  half  a  dozen  years 
from  now. 

While  still  affecting  to  dispise  the  trolley,  the  Consoli- 
dated road  is  fully  alive  to  the  situation.  Persons  situated 
so  as  to  know  are  confident  that  the  local  traffic  of  the 
road — that  is,  the  travel  between  points  separated  no  more 
than  six  or  seven  miles — has  fallen  off  almost  altogetlier 
in  the  last  year,  as  between  stations  connected  by  trolley. 
Now,  when  every  town  and  village  for  seventy-five  miles 
of  the  most  thickly  populated  country  that  the  road  taps 
is  similarly  paralleled  by  trolleys,  as  is  promised  this  year, 
the  steam  road's  short  local  traffic  seems  to  be  critically 
located. 

Hence  we  may  expect  to  see  rather  lively  times  in  the 
Connecticut  Legislature  this  session,  for  the  Consolidated 
will  scarcely  be  disposed  to  allow  the  necessary  connec- 
tions to  be  made  withou;  some  effort  to  frustrate  the  trol- 
ley men's  designs. 

Anyway,  there  is  an  indication  of  a  similar  extension  of 
the  trolley  along  the  Shore  line  in  the  direction  of  Provi- 
dence, R.  I.  In  the  eastern  counties  a  syndicate,  of  which 
ex-Governor  Thomas  M.  Waller  of  New  London,  Solo- 
mon Lucas  of  Norwich  and  E.  P.  Shaw  of  Newburyport, 
Mass.,  are  members,  has  secured  franchises  for  connecting 
Norwich  and  New  London  by  a  trolley  along  the  east  bank 
of  the  Thames,  and  eventually  reaching  Westerly,  K.  I. 
The  same  syndicate  has  asked  tor  permission  lo  connect 
Lisbon,  Griswold  and  Voluntown,  and  to  run  a  line  from 
Willimantic  southward,  connecting  Sprague,  Franklin  and 
Baltic. 

So  it  is  all  over  the, state;  but  the  war  of  the  winter  will 
be  over  the  central  line  of  trolley  tracks  from  Hartlord 
south  and  west. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  January  12. — .\t  this  writing  it  looks  very 
much  as  though  an  amicable  settlement  of  the  difficulty  be- 
tween the  companies  and  the  men  on  the  Brooklyn  trolley- 
car  lines  were  out  ot  the  question.  The  men  seem  anxious 
to  strike,  as  it  is  reported  that  the  employers  refuse  to  make 
any  concessions.  Doubtless  by  the  time  tliat  these  lines 
reach  the  eyes  of  the  readers  of  the  Western  Electri- 
cian the  daily  papers  will  hive  published  full  accounts  o I 
the  final  decision  of  the  men,  who  demand  $2.25  a  day  for 
motormen  and  conductors,  an  advance  of  25  cents,  and  ask 
the  companies  to  comply  with  the  state  ten-hour  law,  re- 
questing that  all  disputes  between  companies  and  employes 
should  be  left  to  arbitration  if  amicable  settlements  can 
not  be  obtained  by  conference. 

The  trolley  system  of  Brooklyn  is  under  investigation  by 
the  state  railroad  commissioners,  who  have  held  one  ses- 
sion in  the  city  hall.  It  is  claimed  that  the  cars  are  run  at 
dangerously  high  speed  and  are  recklessly  handled.  The 
lestmiony  so  far  shows,  for  one  thing,  that  a  satisfactory 
car  fender  has  not  been  invented.  The  most  interesting 
fact  brought  out  was  that  about  75  per  cent,  of  all 
the  accidents  on  the  electric  roads  in  Brooklyn  hap- 
pened to  children.  In  some  parts  of  the  city  it  was  said 
that  children  would  often  stand  directly  in  front  of  a  car 
and  compel  the  motormen  to  stop  to  avoid  an  accident. 
Immediately  after  the  adjournment  of  the  state  commission- 
ers the  local  committee  met  in  the  mayor's  office.  The 
state  commissioners  attended  this  meeting.  It  was  decided 
that  the  committee  and  the  commissioners  should  carry  on 
their  investigations  independently,  and  at  the  end  compare 
notes  and  agree  upon  such  recommendations  as  were 
deemed  necessary.     When  both  have  finished   their  work 


the  people  of  Brooklyn  will  be  invited  to  a  public  meeting 
to  hear  what  has  been  accomplished.  Before  the  mayor's 
committee  adjourned  Secretary  De  Freest  of  the  commis- 
sion read  a  statement,  giving  the  total  mileage,  the  total 
number  of  passengers  carried  and  the  total  number  of  per- 
sons killed,  passengers  and  others,  on  the  surface  roads  in 
the  state.  Summarized,  it  is  as  follows:  Roads  in  Al- 
bany, Rochester,  Buffalo,  Syracuse,  Utica,  Elmira  and 
Binghamton — Total  mileage,  234.20;  total  number  of  pas- 
sengers, 80,850,686;  total  number  killed,  25.  On  all  the 
Brooklyn  lines-— Total  mileage,  162.94;  total  number  of 
passengers,  141,822,300;  total  number  killed,  45.  On  all 
the  cable  and  electric  lines  in  New  York — Total  mileage, 
72.75;  total  number  of  passengers,  152,309,254;  total  num- 
ber killed,  8.  Ditmas  Jewell  has  taken  the  place  of  John 
H.  Schumann  on  the  local  committee. 

In  his  annual  message  Mayor  Schieren  had  this  to  say  ot 
the  trolley  question:  "  The  question  of  speed  of  the  trolley 
cars  and  a  proper  fender  has  received  considerable  attention 
and  is  being  carefully  investigated.  It  is  hoped  to  present 
to  your  honorable  body  recommendations  prescribing  proper 
rules  and  regulations  governing  the  entire  question.  It  is  also 
hoped  that  a  device  will  be  secured  to  automatically  shut 
ofl^the  electric  current  when  the  cars  exceed  a  certain  proper 
speed — for  instance,  ten  miles  per  hour.  The  trolley 
companies  are  desirous  apparently  of  conforming  to  proper 
regulations  and  have  requested  the  police  department  to 
assist  them  in  detecting  unlawful  fast  running.  There  can 
by  no  question  but  what  the  enhanced  speed  is  resulting  to 
the  city's  good  in  that  it  is  a  more  rapid  transit  than  the 
old  horse  cars,  and  as  such  is  bringing  the  outlying  districts 
nearer  to  the  city.  However,  with  it  is  the  corresponding 
danger  to  life  and  limb,  and  it  is  absolutely  necessary  that 
some  positive  and  decisive  action  be  taken  to  regulate  the 
speed  of  trolleys."  ^^■.  F.  O. 


dence  of  his  official  associates,  the  relations  between  them 
having  always  been  the  most  cordial  that  a  high  mutual  re- 
gard and  close  personal  friendship  could  produce."  The 
memorial  is  executed  in  excellent  taste  and  will,  upon  appli- 
cation be  sent  to  all  of  Mr.  Degenhardt's  friends  who  have 
not  received  a  copy. 


Northwestern    Notations. 

Minneapolis,  January  n. — The  annual  meeting  of  the 
People's  Power  company  was  held  in  Rock  Island,  111., 
recently,  and  it  was  decided  to  reduce  the  rate  on  both  electric 
lights  and  gas  about  10  per  cent.,  taking  effect  February  ist 
for  gas  and  January  ist  for  electricity.  The  company  sup- 
plies Moline  and  Rock  Island  and  is  in  a  flourishing  con- 
dition.    The  old  officers  were  reelected. 

A  former  employe  of  the  Standard  Telephone  &  Electric 
company  of  St.  Paul  has  been  passing  forged  checks,  by 
representing  himself  to  be  connected  with  the  company. 
The  police  are  hunting  for  him.  A  telephone  exchange  has 
been  put  in  operation  at  Spring  Valley,  Minn.  The 
Chippewa  Falls,  Wis.,  Telephone  company  is  re-wiring  all 
buildings,  stringing  new  wires  and  making  other  improve- 
ments at  a  cost  of  $Soo. 

George  H.  Campbell,  general  manager  of  the  Winnipeg 
Electric  Street  Railway  company  of  Winnipeg,  Man.,  has 
been  inspecting  the  plant  of  the  Minneapolis  Street  Railway 
company. 

Centerville,  S.  D.,  is  pushing  work  on  its  electric  light 
plant  and  the  machinery  is  now  arriving.  A  telephone 
system  will  be  put  in  shortly. 

It  is  proposed  to  have  a  telephone  line  connecting  Mont- 
gomery, Minn.,  with  Le  Sueur  Center.  It  is  estimated  that 
it  would  cost  $500  to  equip  the  line.  Already  $450  worth 
of  stock  has  been  subscribed.  It  is  probable  that  a  meeting 
will  be  called  after  New  Years  to  take  active  steps  in  the 
matter. 

It  is  reported  that  the  company  seeking  a  telephone  fran- 
chise in  St.  Paul  is  the  United  Electric  company  of  Min- 
neapolis. The  ordinance  offered  is  quite  liberal,  giving  the 
city  service  at  a  nominal  price  and  subscribers  service  at  a 
rate  considerably  lower  than  the  present  company.         M. 


PERSONAL. 


Clias.  E.  Bibber,  vice-president  of  the  Cutter  Electric 
Manufacturing  company,  is  in  Chicago  in  the  interests  of  his 
company,  and  he  is  taking  advantage  of  the  occasion  to  look 
up  his  many  friends  here. 

F.  P.  Little  of  Buffalo,  well  known  to  the  electrical  fra- 
ternity for  his  practical  work  in  developing  the  electrical 
business  in  the  western  portion  of  New  York  state,  is  dead. 
Mr.  Little  was  thoroughly  conversant  with  all  the  details  of 
the  electric  lighting  industry,  and  was  one  of  the  most 
prominent  electrical  men  in  his  section. 

J.  H.  Gibson  hur,  accepted  the  position  of  superintendent 
of  motive  power  of  the  Baltimore  City  Passenger  Railway 
company  of  Baltimore,  Md.  Mr.  Gibson  will  be  remembered 
by  the  electrical  fraternity  through  his  long  connection  with 
the  Edison  and  Short  Electric  companies,  which  foreshadows 
a  successful  future  in  his  new  line  of  work. 

The  memory  of  Frederick  E.  Degenhardt  has  been 
honored  by  the  Standard  Underground  Cable  company  by  a 
little  memorial  sheet  which  shows  the  real  feeding  of  regard 
in  which  Mr.  Degenhardt  was  held  by  his  business  asso- 
ciates. With  the  ring  of  true  esteem,  the  company  says: 
"  He  enjoyed,  as  indeed  he  merited,  the  unbounded  confi- 


NEW  INCORPORATIONS. 

Watseka  Automatic  Telephone  company.  Chicago,  III.; 
capital  stock,  $10,000;    W.  H.  Harry,  Chicago,  III. 

Fulton  Electric  Light  &  Power  company,  Fulton,  III.; 
capital  stock,  $20,000;   C.  C.  McMahon,  Fulton,  111. 

California  Electric  Light  Sc  Power  company,  California, 
Mo.;  capital  stock,  $6,000;  W.  H.  Mengel,  Cahfornia,  Mo. 

Electric  Purifier  company,  Chicago,  III.;  capital  stock, 
$300,000;  to  operate  purifiers;  George  H.  Reynolds,  Chi- 
cago, 111. 

Grand  Island  Light  &  Power  company,  Grand  Island, 
Neb.;  capital  stock,  $50,000;  W.  H.  Thompson,  Grand 
Island,  Neb. 

Kings  County  Electric  Light  &  Power  company,  Jersey 
City,  N.  J.;  capital  stock,  $t, 000, 000;  Edwin  C.  Low, 
Brooklyn,  N.  Y. 

Cushman  United  Telephone  company,  Chicago,  111.;  cap- 
ital stock,  $20,000,000;  to  manufacture  telephone  appliances 
and  to  construct  and  operate  telephone  and  telegraph  ex- 
changes; I.  M.  Cushman,  Chicago. 

Tillamook  Electric  Railway,  Power  &:  Light  company, 
Tillamook,  Ore.;  capital  stock,  $500,000;  to  operate  an 
electric  railway  from  a  point  on  the  line  of  the  Oregon  Cen- 
tral railroad  in  Yamhill  county  at  or  near  North  Yamhill 
station,  westerly,  following  the  course  of  the  North  Yam- 
hill river,  the  Nestucca  and  the  Tillamook  rivers  to  a  point 
on  the  shore  of  Netarts  bay  in  Tillamook  county  at  or  near 
the  residence  of  William  OTIara;  W.  H.  Carv,  Tillamook, 
Ore. 


ELECTRIC  LIGHTING. 

The  new  electric  light  plant  at  Marblehead,  Mass.,  is 
about  completed. 

Webb  City,  Mo.,  will  probably  erect  an  electric  light 
plant  having  a  capacity  of  100  arcs  and  2,oco  incandescents. 

I'he  Aurora,  III.,  Gas  &  Electric  Light  company  contem- 
plates extensive  improvements  in  its  plant  in  the  spring,  in- 
volving the  expenditure  of  about  $50,000. 

The  new  electric  light  plant  built  by  the  Standard  com- 
pany of  Chicago,  and  owned  by  the  city  of  Logansport, 
Ind.,  is  now  in  operation.  It  embraces  152  arc  lamps  and 
cost  a  trifle  over  $50,000. 

The  electric  plant  of  the  Commercial  Electric  Light  & 
Power  company  and  the  gas  plant  of  the  Tacoma  Light  & 
Power  company  of  Tacoma,  Wash.,  have  been  purchased 
by  eastern  capitalists  and  will  be  operated  under  one 
management 

The  directors  of  the  Chillicothe,  O. ,  Electric  Street 
Railway  &  Lighting  company  have  decided  to  make  an 
issue  of  $50,000  in  20-year  6  per  cent,  bonds  to  equip  ihe 
road,  and  the  balance  remaining  to  be  kept  on  hand  as  an 
emergency  fund. 

The  plant  of  the  York,  Neb.,  Gas  &  Electric  Light  com- 
pany was  sold  recently  for  $5,205.  The  original  cost  of  the 
plant  was  $12,000.  It  was  knocked  down  to  John  R.  Pier- 
son,  cashier  of  the  City  National  Bank,  who  is  supposed  to 
represent  the  leading  stockholders  in  the  old  company.  It 
is  understood  that  a  new  company  will  be  organized  imme- 
diately to  place  the  plant,  which  has  greatly  depreciated,  in 
first-class  order. 

The  plant  and  extensive  equipment  of  the  Fond  du  Lac, 
Wis.,  Light,  Power  &:  Railway  company  were  sold  at  sheriff's 
sale  on  December  2Sth  to  Elihu  Colman,  whose  bid  was 
$4,670.92.  It  was  sold  on  judgments  of  foreclosure  of  sev- 
eral liens  on  the  plant.  The  property  is  worth  over  $100,- 
000.  The  report  is  that  Mr.  Colman  represented  the  First 
National  Bank  of  Chicago,  whose  attornev,  Orville  Peck- 
ham,  was  in  the  city  all  day.  The  bank  has  mortgage  bonds 
on  the  property,  which  were  given  as  security  for  indebted- 
ness amounting  to  $100,000.  Mr.  Colman  and  Mr.  Peck- 
ham  refused  to  make  any  statement   relative   to  this  report. 

The  people  of  Hancock  county,  III.,  are  greatly  inter- 
ested in  a  proposition  made  by  J.  C.  Hubinger,  a  capitalist, 
to  the  city  council  of  Keokuk.  Iowa.  He  says  if  the  city 
vn\l  grant  him  a  contract  to  light  Keokuk  with  electricity 
for  twenty  years  he  ^^^ll  agree  to  build  a  high  bridge  to 
extend  from  Fourth  street  in  that  city  to  the  Illinois  bluff 
at  Hamilton,  over  a  mile  distant,  the  bridge  to  cost  $400,- 
000.  He  will,  if  properly  encouraged,  put  a  railroad  track 
under  the  wagon  track  on  this  bridge,  and  also  run  an 
electric  line  across  it,  extending  the  lines  to  Carthage. 
Warsaw,  Elvaston  and  Nauvoo,  thus  giving  those  towns 
freight,  mail  and  passenger  ser\'ice,  and  supplying  them 
with  heat  and  light.  Ihis  would  revolutionize  business 
affairs  in  Hancock  county. 


ELECTRIC  RAILWAYS. 

R.  H.  Yates  and  C.  F.  Taylor,  representing  a  Chicago 
syndicate  of  capitalists,  were  in  Decatur,  III.,  recently  exam- 
ming  the  property  of  the  City  Electric  Street  Railway  com- 
pany with  a  view  of  purchasing.  The  capitalstock  is$350,- 
000. 

A  dispatch  Irom  Albion,  N.  Y.,  states  that  a  car  contain- 
ing 25  persons  has  been  run  on  Beecher's  single-rail  electric 
railroad  at  Waterford  at  a  speed  of  25  miles  an  hour,  a  three 
horse  power  storage  battery  being  used.  A  road  to  Lake 
Ontario  will  be  built. 

A  $600,000  mortgage  has  been  filled  by  the  Akron,  O. 
Street  Railway  company  to  secure  the  issue  of  6  per  cent' 
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bonds,  thus  insuring  the  construction  of  electric  lines  from 
Akron  to  Cleveland,  Akron  lo  Kenr,  and  Akron  to  Barber- 
ton,  a  total  of  fifty-se\-en  miles. 

By  a  majority  of  43  the  proposition  to  aid  in  the  construc- 
tion of  an  electric  railway  from  Indianapolis  to  Franklin, 
Ind.,  was  carried  in  Columbus,  Ind.  The  amount  of  aid 
voted  was  $34,000.  The  road  is  now  said  to  be  assured  to 
parallel  the  LouisviHe  division  of  the  Pennsylvania  line. 

On  the  morning  of  January  12th  fire  broke  out  in  the  car- 
house  of  the  Lima,  O.,  Electric  Street  Railway  company, 
and  the  entire  building  and  all  the  cars  were  destroyed, 
leaving  no  rolling  stock  for  the  company  to  continue  business 
with.  The  loss  is  nearly  $35,000,  with  less  than  one-half 
that  amount  of  insurance. 

The  various  electric  traction  companies  of  Dayton,  O., 
have  consolidated,  and  the  Cmcinnati,  Hamilton,  Middle- 
town  &  Dayton  Street  Railroad  company  has  been  incor- 
porated. The  new  corporation  is  capitalized  at  $500,000, 
which  may  be  increased.  The  road  will  run  through  a 
well-populated  district  and  will  be  in  operation  by  June 
next. 

The  Burlington  &  Mount  Holly,  N.  J.,  Electric  Rail- 
way company  has  filed  articles  of  incorporation  in  the  of- 
fice of  the  secretary  of  state  at  Trenton.  General  William 
J.  Sewell  of  Camden  is  one  of  the  incorporators.  The 
road  is  about  seven  miles  in  length  and  is  now  oper- 
ated as  a  steam  road  by  the  Pennsylvania  Railroad  com- 
pany. 

Shortly  before  seven  o'clock  on  the  evening  of  January 
loth  the  main  feeder  pipe,  which  supplies  all  the  water  for 
the  big  boilers  in  the  power  house  of  the  Rochester  Rail- 
way company  at  the  corner  of  Mill  and  Center  streets  burst. 
This  necessitated  shutting  down  the  power  and  pulling  the 
fires.  The  leak  was  quickly  found  and  repaired  with  all 
haste  possible.  Bnt  it  was  not-  until  9:15  i'.  M.  that  a  suffi- 
cient head  of  steam  could  be  gotten  up  to  start  the  engines 
which  run  the  dynamos. 

The  town  of  Kiew  in  Russia  has  a  small  electric  street 
railroad  only  about  two  miles  long — the  only  one  in  that 
country — which  affords  an  admirable  illustration  of  the  ap- 
preciation with  which  gas  engines  meet  in  Europe.  The 
plant  at  the  power  station  consists  of  two  generators  rated 
at  30  kilowatts  each,  and  these  are  driven  by  two  double- 
cylinder  Otto  gas  engines  through  direct  belt  connection. 
Each  of  the  engines  is  of  60  horse  power  capacity,  and  runs 
at  a  speed  of  140  revolutions  per  minute.  The  gas  is  fur- 
nished by  the  local  works. 

The  Manitou,  Colo.,  Electric  Railway  company  has  com- 
menced work.  This  corporation  was  organized  sometime 
ago  for  the  purpose  of  building  an  electric  railroad  through 
the  town  of  Manitou.  The  project  was  delayed  from  time 
to  time,  but  construction  work  has  at  last  been  commenced 
and  is  being  rapidly  pushed.  The  road  will  form  the  con- 
necting link  between  the  Rio  Grande  railroad  and  the  Pike's 
Peak  cog  road  and  will  extend  from  the  terminus  of  the 
former  to  the  depot  of  the  latter,  near  the  iron  springs  at  the 
entrance  to  Engleman's  canon. 

The  Ottawa.,  111.,  Electric  Street  Railway  company  served 
notice  on  the  mayor  that  it  would  cease  operating  its  line  af- 
ter January  i2tli  on  account  of  alleged  bad  treatment  by  the 
city  and  business  men.  The  road,  the  first  of  its  kind  in 
the  state,  was  built  as  an  exhibition  plant  by  the  General 
Electric  company  in  1SS9,  and,  save  for  the  panic  of  1S93 
and  city  improvements,  which  cost  it  large  sums,  has  done 
as  well  as  roads  in  other  small  cities.  About  two  years  ago 
its  officers  began  a  suit  for  damages  against  the  city  for  tear- 
ing up  its  tracks  to  build  a  sewer,  andin  order  to  compromise 
the  suit  the  city  abated  its  tolls  for  1S93.  ^'^  weeks  ago  the 
company  asked  permission  to  discontinue  running  until 
June,  as  operation  in  the  winter  is  very  expensive.  This 
was  refused  and  overtures  were  made  by  citizens  to  pur- 
chase the  plant  at  a  reasonable  figure.  The  company  refused 
the  offer.  If  the  company  refuses  to  operate,  its  fianchise 
will  be  forfeited. 


MISCELLANEOUS. 


In  describing  a  new  electric  carriage  a  Kansas  City  writer 
for  the  daily  press  states  that  the  power  is  obtained  from  a 
storage  battery  which  "furnishes  acurrent  ofdjl^  ohms." 

It  is  proposed  that  au  electrical  exhibition  be  held  in 
Austin,  Tex.,  next  spring  to  mark  the  first  utilization  of  the 
great  water  power  now  made  available  to  the  residents  of 
that  city. 

In  the  article  descriptive  of  the  electric  lighting  plant  in 
the  Cook  County  Criminal  Court  building  in  the  Western 
Electrician  of  December  29th,  it  should  have  been  stated 
that  the  buildnig  is  wired  almost  entirely  with  Simplex  wire. 

The  Buffalo  Electrical  society  has  secured  the  services  ot 
Prof.  Albert  L.  Arey  of  the  Rochester  Free  Academy  for  a 
course  of  ten  lectures  on  "Practical  Electrical  Engineering" 
to  be  given  at  the  rooms  of  the  society,  in  the  Library  build- 
ing, commencing  January  19th  and  continuing  every  alter- 
nate Saturday  evening,  until  the  course  is  completed. 

Through  the  efforts  of  Prof.  H.  S.  Carhart  a  class  of  pro- 
fessional men  has  been  formed  in  Evanston.  111.,  for  the 
study  of  electricity  and  its  effects  upon  nervous  diseases. 
The  class  will  meet  in  the  west  front  room  of  the  ?vlann 
building.  A  course  of  lectures  will  be  given  by  Dr.  W.  G. 
Herdman,  professor  of  electro-therapeutics  at  Ann  Arbor, 
Mich. 

Peter  Peterson,  an  electrician  at  the  city  lighting  station 
at  Tacoma,  Wash.,  was  instantly  killed  on  January  5th. 
In  making  changes  on  the  switchboard  he  grasped  two  plugs 
at  the  same  time,  his  thumbs  touching  them  too  far  up  and 
on  the  non-insulated  portion.  There  was  a  flash  and  he  fell 
back  dead.  He  had  been  in  the  employment  of  the  com- 
pany six  years. 

On  Christmas  Eve  at  nine  o'clock  a  fire  broke  out  in  the  fac- 
tory of  W.   H,  Fleming,    manufacturer   of  patent   woven 


wire  dynamo  brushes,  393  Pearl  street.  New  York.  The 
damage  amounted  to  about  $1,700,  only  partially  covered  by 
insurance.  It  is  stated  that  the  work  will  be  carried  on 
without  interruption  during  rebuilding,  other  premises  haT- 
ingbeen  secured. 

J.  W.  Marsh,  vice-president  and  general  manager  of  the 
Standard  Underground  Cable  company  of  PittsbVirg,  was 
in  Baltimore  recently  in  consultation  with  the  promoters, of 
the  Susquehanna  River  Electric  company.  Mr.  Marsh  has 
accepted  the  presidency  of  the  latter  company  and  will  be 
elected  at  the  next  meeting  of  the  incorporators.  He  is  closely 
connected  with  the  Westinghouse  company.  Surveys  of 
the  route  to  be  followed  by  the  Susquehanna  River  Electric 
company  are  now  being  made  by  a  corps  of  engineers.  The 
company  will  be  capitalized  for  $6,000,000,  of  which  $3,000,- 
000  will  be  issued  in  stock  and  about  the  same  amount  m  5 
percent,  interest-bearing  bonds. 

Passengers  riding  on  the  electric  railway  between  West 
Farms  and  Mount  Vernon,  N.  V.,  have  the  privilege  of  lis- 
tening to'an  acoustic  manifestation  that  in  a  remarkable 
manner  illustrates  some  of  the  earlier  experiments  in  develop- 
ing the  telephone.  The  track  is  a  single  one,  and  when  a 
car  is  waiting  on  a  switch  for  one  coming  in  an  opposite  di- 
rection, the  approach  of  the  latter  is  audible  at  the  distance 
of  a  mile  to  the  passengers  in  the  waiting  car.  The  sound 
vibrations  are  carried  along  the  wire,  through  the  trolley,  to 
the  wooden  roof  of  the  car.  This  acts  as  a  diaphragm,  which 
faithfully  reproduces  the  rumble  of  the  approaching  car.  A 
mile  away  the  noise  of  the  wheels  is  distinctly  audible,  and 
at  the  distance  of  1,000  feet  the  sound  becomes  a  loud  roar. 
Outside  the  car,  however,  practically  nothing  is  heard  until 
the  moving  car  is  within  a  few  hundred  feet  of  the  switch. 

Linemen  of  some  of  the  telegraph  and  telephone  com- 
panies centering  in  Reading,  Pa.,  have  just  made  a  discovery 
as  to  the  destructive  propensities  of  woodpeckers  that  almost 
surpasses  belief.  The  costly  cedar  poles  brought  from  Can- 
ada, these  birds  have  discovered,  are  soft  through  the  center 
to  the  top.  They  first  hunt  for  a  knot  near  the  bottom,  and 
around  this  they  peck  with  their  long,  sharp  bills  until  they 
extract  il.  They  work  all  around  it  until  it  is  dislodged. 
They  then  continue  pecking  until  the  center  of  the  pole  is 
reached,  after  which  the  softer  material  is  removed.  In  some 
cases  the  interior  of  the  pole  at  the  point  attacked  is  nothing 
more  than  a  mere  shell,  and  any  sudden  gale  is  apt  to  snap  it 
off.  The  birds  sometimes  build  their  nests  inside  the  hollow 
pole,  and  have  been  known  to  be  killed  by  its  breaking. 
The  cedar  poles  taken  out  after  they  are  ruined  by  the  birds 
are  generally  replaced  by  chestnut  poles,  which  are  seldom 
attacked.  Linemen  are  instructed  to  keep  an  extra  sharp 
lookout  for  poles  damaged  in  this  way,  and  when  they  find 
they  have  been  used  as  hatcheries  to  renew  them.  A  num- 
ber of  poles  south  of  Reading  have  been  condemned,  nearly 
all  having  been  hollowed  out  by  the  mischievous  little  pesls. 


TRADE  NEWS. 


The  Phcenix  Carbon  company  of  St.  Louis  is  now  fully 
equipped  and  is  running  to  its  full  capacity,  with  a  constant 
How  of  orders.  This  company  is  not,  it  is  stated,  connected 
with  any  trust. 

The  Canadian  factory  of  the  Whitney  Electrical  Instru- 
ment company  at  Sherbrooke,  Quebec,  was  badly  damaged 
by  fire  on  December  29th.  The  factory  will  be  immediately 
rebuilt,  and  arrangements  have  been  made  whereby  there 
will  be  no  delay  in  the  shipment  of  orders. 

The  Washington  Carbon  company  of  Pittsburg  has  had 
ample  evidence  that  the  public  appreciates  its  enterprise  in 
being  the  first  American  carbon  company  to  produce  a 
cored  carbon  equal  to  the  best  made  abroad.  Central  sta- 
tion men  have  been  quick  to  see  the  advantages  of  buying 
at  home  when  equally  high-class  goods  can  be  made  here. 
The  Washington  company  is  in  the  front  rank,  and  is  push- 
ing in  every  direction  to  give  its  customers  the  best  in  every 
line, 

C.  J.  Butler  of  the  Indiana  Rubber  &  Insulated  Wire 
company  was  a  visitor  to  Chicago  last  week.  This  time, 
however,  Mr.  Butler  did  not  see  much  of  his  electrical 
friends,  as  he  was  busily  engaged  in  pushing  the  new  branch 
of  the  rubber  business  which  has  been  undertaken  at  his 
company's  factory.  Mr.  Butler  is  now  manufacturing  in 
addition  to  his  large  wire  output  a  very  novel  bicycle  tire. 
Those  who  know  Mr.  Butler's  business-like  methods  and 
energetic  work  in  the  wire  business  prophesy  that  the  tire 
department  of  the  Indiana  company  will  attain  as  great  a 
success  as  has  attended  the  aggressive  exploiture  of  Para- 
nite. 

The  Nowotny  Electric  company  of  Cincinnati  made  a 
shipment  last  week  of5o  telephones  and  a  75-number  switch- 
board, with  all  the  necessary  accessories  for  the  completion 
of  a  telephone  exchange  to  be  erected  in  the  northern  part 
of  Ohio.  This  makes  the  third  complete  telephone  ex- 
change equipment  that  this  company  has  turned  out  of  its 
factory  in  the  last  three  months,  beside  having  sold  hun- 
dreds of  telephones  for  short  lines  ranging  from  one-half 
mile  to  50  miles.  The  company  has  telephone  instruments 
adapted  for  exchange  service  as  well  as  for  long  and  short 
private  fines,  which,  if  not  superior,  are  unsurpassed  by  any 
other  telephone  in  use. 

David  E.  Evans  &:  Co.,  electrical  and  mechanical  en- 
gineers,  7  Harrison  street,  Baltimore,  Md.,  have  been 
awarded  the  contract  for  the  Edmondson  Avenue,  Catons- 
\ille  &  Ellicott  City  electric  railway,  also  the  contract  for 
lighting  the  belt  tunnel  for  the  Baltimore  &  Ohio  lailroad. 
Mr.  Evans  himself  has  been  appointed  electrical  engineer 
for  the  city  of  Lynchburg,  Va. ,  for  which  he  is  preparing 
plans  and  specifications  for  a  lighting  plant.  He  will  be 
ready  to  receive  bids  within  the  next  wo  weeks.  D.  E. 
Evans  is  one  of  the  best  known  and  most  energetic  elec- 
trical engineers  of  the  East.  His  splendid  record  in  Balti- 
more, Md.,  has  made  him  many  friends,  and  it  may  be  said 
to  his  credit  that  not  a  few  of  these  are  the  young  men  who, 
from  time  to  time,  have  been  in  his  employment  and  learned 
the  electrical  business  under  his  direction. 


The  latest  catalogue  issued  by  the  Western  Electric  com- 
pany of  Chicago  is  a  masterpiece  of  the  printer's  art,  and 
reflects  no  less  credit  on  the  company  presenting  it  to  the 
trade.  It  contains  over  300  pages,  profusely  illustrated, 
and  the  matter  is  arranged  to  serve  the  convenience  of  pur- 
chasers. The  attention  of  the  trade  is  called  to  the  fact 
that  this  catalogue  covers  only  such  material  as  is  specially 
adapted  to  electric  light  work,  and  that  in  addition  to  the 
material  listed  the  company  carries  a  complete  stock  of  both 
bell  and  railway  supplies.  An  electric  railway  supply  cata- 
logue is  issued  by  the  company  for  that  branch.  The  pres- 
ent catalogue  will  be  of  special  interest  to  electric  light  com- 
panies, and  is  particularly  timely  in  view  of  the  conventions 
of  the  Northwestern  and  National  associations.  An  import- 
ant feature  of  |  the  work  is  the  telegraph  code,  which  is  con- 
veniently arranged,  which  will  be  found  of  great  value  to 
the  trade.  A  number  of  code-words  are  given,  represent- 
ing business  phrases  and  sentences,  which  may  be  used  in 
connection  with  code-words  designating  articles  in  the  cata- 
logue. Regarding  the  specialties  enumerated  in  the  cata- 
logue it  is  only  necessary  to  say  that  they  cover  the  entire 
held  of  electric  lighting  specialties,  and  represent  a  most 
complete  line  of  standard  goods. 


BUSINESS. 

The  Partridge  Carbon  company  of  Sandusky,  O.,  says 
that  the  electrical  public  is  discovering  the  value  of  the 
Partridge  brush.  The  company  is  running  full  lime  and 
begins  the  year  with  bright  prospects.  January  will  be  its 
banner  month. 

The  Metropolitan  Electric  company,  186-1S8  Fifth  av- 
enue, Chicago,  has  recently  been  making  some  changes  in  its 
store  and  has  put  in  some  new  counters  and  shelving,  thus 
adding  to  the  attractiveness  and  furnishing  better  facilities 
for  the  display  of  an  increased  line  of  goods. 

Energy  in  starting  a  new  business  is  usually  expected,  but 
some  men  surprise  even  their  friends  and  competitors  by 
commendable  activity  that  should  insure  success.  The 
quickness  with  which  President  T.  C.  Rafferty  of  the  Dear- 
born Electric  company,  19  Quincy  street,  Chicago,  has  pre- 
pared and  published  the  first  catalogue  of  electrical  supplies 
of  the  new  company  entitles  him  and  his  efficient  staff  to 
much  credit.  With  12S  pages  and  fully  illuslrated,  the 
Dearborn  company's  catalogue  should  be  on  the  desk  of 
eveiy  purchasing  agent.  Mr.  Rafferty  will  handle  the  well- 
known  Bishop  wires  and  cables. 

The  second  edition  of  P.  S.  Dingey's  "Machinery  Pat- 
tern Making"  is  now  being  advertised.  This  book  contains 
417  fine  illustrations.  Its  object  is  not  so  much  to  teach 
pattern  making,  for  that  cannot  be  done  entirely  through  a 
book,  but  merely  to  encourage  a  study  of  the  practical. 
Mr.  Dingey  is  well  qualified  to  teach  pattern  making,  being 
an  associate  member  of  the  American  Society  of  IMechan- 
ical  Engineers,  and  also  one  of  the  instructors  at  the  Ar- 
mour Institute,  Chicago.  His  daily  intercourse  with  stu- 
dents fits  him  excellently  to  prepare  a  work  of  this  charac- 
ter. "American  Pattern  Making"  is  published  by  John 
Wiley  &  Sons,  New  York. 

Every  enterprising  advertiser  is  continually  on  the  look- 
out for  something  original  in  the  line  of  an  advertising 
novelty.  The  novelty  advertising  field  is  so  thoroughly 
worked,  however,  that  it  is  not  at  all  an  easy  matter  to 
bring  out  something  new,  and  when  such  an  article  does  ap- 
pear it  is  quite  sure  to  attract  considerable  attention.  The 
Electric  Appliance  company,  Chicago,  claims  to  have 
something  entirely  original  in  this  direction,  in  an  advertis- 
ing novelty  which  is  something  that  every  electric  light  man 
in  the  country  has  been  in  need  of  ever  since  he  went  into 
business,  but  an  article  which  the  market  has  failed  to  sup- 
ply. The  "cat  will  be  let  out  of  the  bag"  at  this  week's 
convention  of  the  Northwestern  Electrical  association  at 
Milwaukee. 

The  Mather  Electric  company  of  Manchester,  Conn., 
reports  a  bright  outlook  for  the  year  1895;  in  fact,  the  com- 
pany has  at  no  time  during  its  existence  had  so  many  orders 
on  its  books  as  it  has  now.  The  company  now  has  in 
course  of  construction  in  the  works  at  Manchester  five  200 
kilowatt,  twelve  100  kilowatt,  one  So  kilowatt,  eight  60 
kilowatt,  three  45  kilowatt,  three  30  kilowatt  belted  gener- 
ators of  its  new  multipolar  type;  also  three  roo  kilowatt, 
one  So  kilowatt,  two  65  kilowatt,  two  50  kilowatt  and  one 
30  kilowatt  direct  connected  generators  of  the  new  multi- 
polar type,  as  well  as  31  ring  type  dynamos  and  70  Man- 
chester motors  of  various  sizes.  Notwithstanding  the  ex- 
tensive additions  in  the  way  of  new  tools  and  facilities 
which  have  been  added  recently  to  the  Manchester  plant, 
the  company  has  found  it  necessary  for  the  last  two  months 
to  operate  the  entire  plant  24  hours  a  day  with  two  shifts 
of  men,  but.  so  far  has  been  unable  to  keep  up  with  the 
orders.  On  the  first  three  days  of  January  the  Mather 
company  closed  contracts  for  ten  generators,  aggregating 
1,300  kilowatts,  for  railway  and  power  work. 

Secretary  H.  C.  Vansant  of  Morris,  Tasker  &  Co.  ol 
Philadelphia  reports  that  during  the  past  year  their  sales  of 
electric  light  and  railway  poles  has  been  nearly  four  times  as 
large  as  any  preceding  year  and  tliat  the  poles  have  been  sent 
all  over  the  country,  a  large  portion  going  to  the  western 
states.  The  concern  has  recently  made  preparations  for  in, 
creasingits  manufacturing  facilities  in  this  department,  and 
from  orders  now  booked  the  indications  are  for  even  a  larger 
year  than  the  one  past.  Special  gun  metal  castings  for  all 
styles  of  fittings  for  electric  station  and  power  plants  are  now 
being  made  by  this  firm,  and  are  also  made  to  meet  special  re- 
quirements for  heavy  work.  The  firm  of  Morris,  Tasker 
&  Co.,  was  established  in  1821,  and  is  known  as  the  pioneer 
in  its  line  of  business,  which  has  grown  to  its  large  propor- 
tions under  the  careful  guidance  of  its  officers,  but  under  no 
management  has  success  been  more  fully  attained  than 
since  H.  C.  Vansant  was  made  its  secretary.  Many  friends 
take  pleasure  in  extending  to  him  the  wish  for  the  continued 
prosperity  and  growth  of  Morris,  Tasker  &  Co, 
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532,016.  Electrically  Propelled  Vehicle.  Henry  C.  Baker 
'and  John  R.  Elberg,  Kansas  City,  Mo.  Application 
filed  April  5,  1S94. 

The  invention  consists  of  a  wheeled  frame,  a  motor  carried 
thereby,  a  bracket  carried  by  the  rear  a,\le  of  the  frame,  a 
spring  carried  by  the  bracket,  a  motor  yieldingly  supported 
upon  the  spring  and  electrically  connected  to  the  battery, 
small  Iriction  wheels  mounted  upon  the  motor  shaft,  and  large 
"friction  wheels  carried  rigidly  by  the  wheels  of  the  frame  jour- 
naied  loosely  upon  the  axle,  as  shown  in  the  cut. 

532,031.  Self-adjusting  Trolley.  John  Corcoran,  Harris- 
burg,  Pa.     Application  filed  August  29,  1894. 

In  this  arrangement  there  is  claimed  the  combination  with 
two  shells,  having  recesses  to  receive  the  standard,  of  a  stand- 
ard fitting  the  recesses  in  the  shells,  and  provided  with  a  rollar, 
having  stops  formed  thereon,  and  a  pin  on  one  of  the  shells  and 
between  the  stops. 

532,057.  Motor  Suspension  for  Electric  Street  Cars. 
Samuel  Harris,  Cleveland,  O.  Application  filed  May 
19,  1S94. 

In  an  electric  street  railway  car  truck  the  combination  with 
the  a,\les,  the  motors  attached  to  and  intergeared  therewith, 
and  the  framework  of  the  truck,  the  bars  pivotally  connected  at 
one  end  to  each  of  the  motors  and  pivotally  supported  on  the 
truck  by  a  rocking  spring-bearing,  with  their  free  ends  meetin'j 
in  the  center  of  the  truck,  springs  above  and  beneath  the  meet- 
ing ends  of  said  bars,  and  a  support  lor  said  springs  rigid  with 
the  truck  frame. 

532,095.  Electric  Arc  Lamp.  Amos  W.  Richardson, 
Patricroft,  Eng.     Application  filed  March  2,  1894. 

In  an  electric  arc  lamp  there  is  the  combination  of  the  main 
solenoid,  the  shunt  solenoid  and  the  central  supporting  core  of 
the  armature,  the  contact-making  piece  the  tube  carried  by  the 
armature,  through  which  the  carbon  passes,  the  positive  carbon, 
the  carbon  holder  attached  to  the  tube,  the  short  tube,  the 
prongs,  runners  and  clutch  box. 

532,101.  Insulator  for  Electric  Wires.  Daniel  M.  Roth- 
enberger,  Lancaster,  Pa.  Application  filed  April  4, 
1894. 

In  an  insulator,  the  combination  with  a  wire,  of  a  curved  or 
angular  groove  formed  in  the  outer  surface  of  the  insulator  and 
constructed  throughout  its  whole  extent  to  receive  the  wire,  and 
a  retainer  located  by  the  side  of  the  groove  and  having  one  end 
permanently  secured  in  the  insulator,  and  the  other  end 
adapted  to  bind  the  wire  in  place. 
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532,103.  Electric  Lamp  Support.  Frank  Schefold  and 
James  Nortney,  New  Albany,  Ind.  Application  filed 
M.arch  1,    1S94. 

An  electric  lamp  is  provided  with  automatically  actuated 
hooks  constituting  its  electrical  terminals,  hangers  secured 
above  the  lamp  and  in  the  electrical  circuit,  conductive  plates 
connected  with  the  hangers  respectively,  a  movable  contact 
plate  and  a  yielding  head  upon  the  lamp  arranged  to  hold  the 
contact  plate  out  of  contact  with  the  conductive  plates  when  the 
lamp  is  raised. 

532,113.  Converter  System  for  Electric  Railways.  George 
W.  Swartz,  Florence,  Ala.  Application  filed  October 
12,  1893. 

The  claim  reads  as  follov/s :  In  a  system  of  electrical  distri- 
bution for  railways,  the  combination  of  a  bare  conductor  in  sec- 
tions insulated  from  each  other,  an  outgoing  circuit,  a  return 
circuit  and  transformers,  each  having  its  primary  permanently 
inserted  between  the  outgoing  and  return  circuits,  and  having 
one  pole  of  its  secondary  connected  to  a  section  of  the  bare  con- 
ductor and  the  other  pole  to  the  rails,  and  a  switch  included  in 
one  of  these  connections,  having  an  electro-magnet  which  is 
traversed  by  the  secondary  circuit  when  closed,  and  the  arma- 
ture of  which  constitutes  the  movable  switch  member,  whereby 
the  secondary  coil  and  coil  of  the  switch  magnet  are  in  series. 

532,122.  Railway  Signal.  James  Wayland,  Newark,  N.  J. 
Application  filed  Jannary  24,  1S94. 

The  invention  comprises  the  combination  with  the  home  and 
distance  signaling  stations,  and  means  for  operating  the  signals 
thereof  on  the  passage  of  a  train,  of  a  connecting  rod  and 
spr  ngs  arranged  at  the  opposite  ends  of  the  same,  each  of 
which  is  normally  under  tension  or  compression,  and  capable 
of  drawing  upon  and  operating  the  rod  when  the  other  has  its 
normal  tension  or  compression  disturbed. 

532,126.  Supply  System  for  Electric  Railways.  Albert 
C>.  Wheeler,  Chicago,  111.  Application  filed  January 
21,  1S93. 

In  an  electric  traction  system  there  is  a  generator,  a  working 
conductor  or  trolley  wire  connected  with  one  pole  of  the  gener- 
ator and  consisting  of  a  plurality  of  separately  insulated  sec- 
tions, all  of  which  are  constantly  in  circuit  with  the  generator, 
an  auxiliary  or  feed  conductor  also  connected  with  the  same 
pole  of  the  generator,  and  constantly  in  circuit  therewith,  inde- 
pendently of  the  working  conductor,  and  metallic  connections 
embracing  contact  breakers  or  switch  devices  between  the 
auxiliary  conductor  and  each  end  of  each  section  of  the  work- 
ing conductor,  and  separate  contact  breakers  or  switch  devices 
between  adjacent  ends  ol  the  insulated  sections  of  the  working 
conductor. 

532,133-  Trolley  Wire  Clip.  Johan  M.  Anderson,  Boston, 
Mass.     Application    filed  July  9,  1S94, 

The  last  claim  reads  as  follows:  In  a  trolley  wire  hanger, 
the  combination  with  an  "ear"  provided  on  its  under  side  with 
arms  integral  with  the  said  "ear"  and  extended  from  the 
central  portion  toward  the  opposite  ends  of  the  said  ear,  a  sub- 
stantially U-shaped  clip  secured  to  the  sides  of  the  said  "ear," 
and  threaded  adjusting  bolls  carried  by  the  "ear"  and  acting 
on  the  said  arms  to  force  the  trolley  wire  against  the  said  clip. 
532,157.  Undergiound  Trolley  Arm.  Paul  C.  Just,  Chi- 
cago, 111.     Application  filed  January  4,  1894. 

A  flat  supporting  bar  provided  with  a  recess  at  its  edge,  a 
wearing  block  inserted  in  the  recess,  the  bar  and  the  block  hav- 
ing interlocking  recesses  and  projecting  separable  from  each 
other  by  a  movement  of  the  block  in  a  direction  edgewise  of  the 
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bar,  and  means  for  detachably  securing  the  block  in  the  recess, 
are, the  features  of  the  invention. 
,160.     Insulator.      Myron  D.  Law,  Washington,  D.  C. 
Application  filed  August  29,  1S93. 

An  insulator  comprising  metallic  parts,  means  for  clamping 
the  same  together,  and  insulating  material  interposed  between 
the  parts,  which  material,  in  the  portions  thereof  subjected  to 
strain  in  the  use  of  the  insulator,  consists  of  rubber  fiber  or 
other  homogeneous  insulating  material,  and  in  the  portions 
th  reof  subject  to  the  clamping^  action  of  the  metallic  parts,  by 
which  moisture  is  excluded  from' the  interior  of  the  insulator,  is 
formed  of  sheet  mica. 
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other  plate,  a  nut  applied  to  the  screw  threaded  stud,  and  one 
or  more  smooth  studs  in  one  of  the  plates  fitting  holes  or  sockets 
in  the  other  plate,  comprise  the  claims  of  the  inventor. 

532,185.  Conductor  Bond  for  Meeting  Ends  of  Rails  of 
Electric  Railways.  Peter  Rieth,  Chicago,  111.  Appli- 
cation filed  June  14,  1S94. 

The  device  consists  of  a  given  length  of  conducting  material, 
a  plurality  of  perlorated  contact  studs  projecting  therefrom, 
thimbles  within  the  studs,  perforaions  in  the  meeting  ends  of 
the  rails,  and  means  for  upsetting  the.metal  of  the  studs  within 
the  perforations  or  holes  of  the  rail  ends  within  which  the  studs 
are  located. 
532,188.  Electric  Hair  Clipping  Machine.  Peter  Shan- 
non, Chicago,  111.  Application  filed  April  27,  1S94. 
In  an  electrical  hair  clipping  machine,  the  combination  is 
claimed  with  the  stationary  and  vibrating  clipper  plates,  of  a 
lever  secured  to  the  vibrating  ulipper  plate,  and  having  a  slotted 
yoke  at  its  rear  end,  a  sliding  block  moving  in  the  yoke,  an 
electric  motor  supported  on  a  rearward  extension  of  the  st  ition- 
ary  cutter  plate,  the  armature  thereof  carrying  a  crank  pin  en- 
gaging the  sliding  block,  and  an  inclosing  casing  attached  to 
rearward  extension  of  the  stationary  cutter  plate,  and  support- 
ing the  electric  motor  in  a  plane  at  right  angles  to  such  cutter 
plate. 

532,195.  Trolley  Support.  Lucius  T.  Gibbs,  Milwaukee. 
Wis.     Application  filed  July  28,  1893. 

The  stand  is  adapted  to  be  secured  to  the  car,  and  is  provided 
at  its  front  and  rear  with  cylindrical  bearing  surfaces,  the  base 
adapted  to  sustain  the  pole  and  provided  with  semi-circular 
grooves  to  receive  the  cylindrical  bearing  surfaces,  the  inner 
surface  of  the  grooves  being  curved  downward  at  their  centers, 
and  means  tending  to  yieldingly  hold  the  base  in  an  upright 
position,  whereby  the  base  and  pole  sustained  thereby  may 
swing  back  and  forth,  and  also  laterally  in  rounding  curves. 

532,200.  Trolley  for  Electric  Railways.  John  C.  Henry, 
Westfield,  N.  J.  Original  application  filed  September 
27,  1S89.     Divided  and  this  application  filed  March  S, 

1893- 

The  device  consists  of  the  flat  ribbon  working  conductor,  the 
trolley  frame  on  one  side  thereof,  and  the  removable  con- 
tact and  wear  plates  fi.\ed  to  the  frame  and  bearing  against  the 
opposite  sides  of  the  conductor. 

532,260.  Cross  Arm  for  Support  nf  Electric  Wires.  Ed- 
ward J.  Bullock,  Wallingforcl,  Conn.  Application 
filed  November  19,  1894. 

This  cross-arm  is  formed  from  sheet  metal,  of  inverted  U- 
shape,  and  constructed  with  holes  through  its  top  portion  for 
the  insertion  of  Insulator  pins. 
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NO.    532,095. 

161.     Conductor.     Myron  D.  Law,  Washington,  D.  C. 
Application  filed  September  28,  1894. 

One  claim  is  as  follows;  An  electric  conductor  comprising  a 
plurality  of  L-shaped  rails,  each  having  a  contact  flange  and 
supporting  web,  and  having  the  end  portions  of  its  contact 
llaiige  half  the  width  of  the  main  portion  thereof,  and  the  end 
portions  of  its  supporting  web  extended  to  form  contact  fingers 
or  brushes,  said  rails  being  connected  together  with  their  ends 
overlapped  and  the  adjacent  rails  being  reversely  arranged. 

163.  Conduit  Tramway.    John  C.  Love,  Philadelphia, 
Pa.     Application  filed  September  5,  1893. 

The  combination  includes  a  slot  rail  having  a  depending 
flange  ofa  yoke  provided  with  an  upwardly  projecting  support 
for  the  slot  rail,  which  is  provided  wiih  a  recess  to  receive  a  nut 
and  a  bolt  hole  extending  horizontally  into  the  recess,  a  nut  in 
the  recess,  and  a  bolt  inserted  through  the  rail  flange  and  bolt 
hole  and  engaging  the  said  nut. 

164.  Conductor    Support.      Jolin   C-    Love,  Chicago, 
111.     Application  filed  May  9,  1S94. 

There  is  claimed  a  supporting  device  for  electric  conductors 
provided  with  a  clamp  comprising  two  separable  plates,  between 
the  margins  of  which  the  conductor  is  gripped  and  held,  one  of 
which  is  apertured  and  the  other  provided  with  a  loop  which 
projects  therefrom  through  the  apertured  plate,  and  a  wedge  or 
tapered  key  driven  through  the  loop  and  engaging  the  outer 
lace  of  the  apertured  plate  to  force  the  plates  Coward  each 
other, 

,165.     Conduit  for  Electric  Railways.     John  C.  Love, 
Chicago,  111.     Application  filed  May  9,  1S94. 

The  invention  comprises  track  rails,  a  slotted  conduit  and  a 
man-hole,  yokes  for  supporting  the  rails,  provided  with  in- 
tegral tubular  sections  located  below  the  rail  seat,  and  pipe  sec- 
tions engaged  at  their  ends  with  said  tubular  sections  and  pass- 
ing through  the  man-bole,  said  pipe  sections  being  provided 
with  openings  within  the  man-hole. 


NO.   532,188. 

532,166.     Tension  Device  for  Electric  Conductors.     John 
C.  Love,  Chicago,  111.     Application  filed  May  9,  1894. 

The  combination  comprises  the  yokes  ofa  conduit  and  a  con- 
ductor, ofa  guide  rod  or  rods  attached  to  the  yokes,  an  insulat- 
ing block  sliding  on  said  guide  rod  or  rods,  a  clip  for  support- 
ing the  conductor  secured  to  the  insulating  block,  a  second  in- 
sulating block  also  sliding  on  said  guide  rods,  a  plate  secured 
m  said  second  insulating  block,  an  adjustable  coupling  rod  con- 
nected at  its  ends  \vith  the  said  clip  and  plate,  and  a  compres- 
sion spring  applied  between  the  said  second  insulating  block 
and  an  opposing  surlai.e  of  one  of  said  yokes. 

532,16s.     Trolley  Wire  Clamp.     John  C.  Love,  Philadel- 
phia, Pa.     Application  filed  July  11,  1892. 

The  combination  with  a  grooved  wire  and  an  insulating 
block,  ofa  clamping  device  consisting  of  two  flat  plates  pro- 
vided with  lips  or  flanges  at  their  lower  edges  to  engage  the 
grooves  in  the  wire,  and  one  of  which  is  embedded  at  its  upper 
edge  in  the  insulating  block,  and  means  for  securing  together 
the  plates,  consisting  of  a  single  centrally  arranged  integral, 
■crew  threaded  smd  on  one  plate,  passing  through  a  hole  in  the 


NO.   532,165. 

5^2,261.     Conduit  Electric  Railway.     Albert  M.    Burgher, 

Clay  City,  Ky.     Application  hied  April  17,  1S94. 

In  an  electric  railway  system,  the  conduit  comprising  a  track 
rail,  a  timber  laid  parallel  with  the  rail,  a  top  plate  secured  to 
the  timber,  and  an  insulating  plate  on  the  web  of  the  rail 
ad."pted  to  support  a  line  wire,  are  the  principal  features. 

532,291.  Electric  Burglar  Alarm.  Horace  M.  Scholes 
and  George  M.  Myers,  Kansas  City,  Mo.  AppUcalion 
filed  April  17,  1894. 

In  an  electric  burglar  alarm  system,  the  combination  is 
claimed  of  a  protection  circuit  ol  a  balanced  relay,  a  switch 
mechanism,  connections  whereby  the  circuit  may  be  shortened, 
and  a  polarized  relay  and  a  resistance  coil,  with  a  conducting 
standard,  an  alarm  mechanism,  electric  conductors  connecting 
the  standard  and  the  alarm  mechanism  with  the  ground,  a 
spring  contact  plate  normally  out  oi  engagement  with  the 
standard,  and  in  engagement  with  an  insulated  point  of  the 
armature  of  the  polarized  relay,  an  elect  ic  conductor  connect- 
ing the  spring  contact  p.ate  with  the  electric  connection  leading 
Irom  one  coil  to  the  other  of  the  polarized  relay,  a  test  relay 
located  in  the  office  and  electrically  connected  to  a  contact 
plate,  and  a  battery  connected  to  the  relay  and  to  the  ground, 
so  that  the  proper  operation  of  the  switch  mechanism  will  re- 
verse the  operation  of  the  current  in  the  protection  wire,  will 
shunt  one  coil  of  the  polarized  relay  and  the  resistance  coil  out 
of  the  protection  circuit,  and  will  complete  the  protection  circuit 
tlirougti  the  alarm  mechanism  of  the  building  by  the  operation 
of  the  armature  lever,  and  will  cause  the  synchronous  opera- 
t  on  of  the  alarm  mechanism  and  the  test  relay  locate'd  in  the 
oflice. 

532,302.  Closed  Conduit  for  Electric  Railways.  Frank 
Windle,  Philadelphia,  Pa.     Application  filed  March  S, 

One  claim  reads;  In  an  electric  railway,  the  combination 
with  a  slotted  conduit,  a  conductor  arranged  therein,  and  spring 
plates  adapted  to  make  electrical  connection  with  the  conductor, 
of  a  flange  wheel,  arms  in  which  the  axle  of  the  wheel  is 
inoanted,  hollow  insulating  hangers  into  which  the  arms  pro- 
ject, a  supporting  plate  provided  with  arms  projecting  also  into 
the  hollow  hangers,  and  springs  arranged  in  hangers  between 
the  said  arms. 

532.353.  Lightning  Arrester.  Alexander  Wurts,  Pitts- 
burg, Pa.     Application  filed  Februaiy  28,  1894. 

This  is  a  lightning  arrester,  comprising  a  pair  of  insulating 
plates,  a  pair  ot  sparking  terminals  and  an  interposed  discharge 
wedge,  one  or  both  blocks  or  p  ates  having  a  plurality  of 
grooves  extending  outward  laterally  from  the  wedge. 

532.354.  Lightning  AiTCster.  Alexander  J.  Wurts,  Pitts- 
buj-g.  Pa.     Application  filed  August  3,  1S94. 

The  device  consists  of  two  plates  or  blocks  of  insulating  ma- 
terial, the  inner  face  of  one  being  provided  with  sparking  ter- 
minals and  an  interposed  discharge  wedge  formed  m  a  block  of 
fine  grained  hardwood,  the  grain  of  which  extends  in  a  direction 
transverse  to  the  face  of  the  plate,  and  the  other  having  an  op- 
posing block  or  slab  of  similar  material,  the  grain  ot  which  ex- 
tends in  the  same  direction,  the  plates  being  glued  together 
and  clamped. 
532,391.  Electric  Lamp  Support.  James  Nortney,  New 
Albany,  Ind.,  and  Frank  Schefold,  Parkersburg, 
W.  Va.      Application  filed  October   18,  1892. 

The  last  claim  reads  as  follows:  In  an  electric  lamp  support 
the  combination  with  the  fi.xed  part  carrying  a  fixed  support 
and  a  movable  support  adapted  by  its  movement  to  make  and 
break  circuit  with  the  fixed  support,  of  a  lamp  provided  with  a 
pair  of  vertically  movable  pivoted  hooks  electrically  connected 
with  the  lamp  to  operate  it,  yielding  locking  mechanism  for 
retaining  the  hooks  temporarily  in  a  fixed  position,  guide 
pieces  in  front  of  the  hooks  to  latch  the  hooks  upon  the  supports 
when  pressed  against  them. 
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Henry  C.  Thorn, 

Henr}'  C.  Thorn,  the  newly  elected  president  of  the 
Northwestern  Electrical  association,  whose  portrait  is  here- 
with presented,  has  always  taken  an  active  interest  in  the 
affairs  o!  the  society,  having  hlled  the  office  of  secretary 
ever  since  the  organization  was  perfected.  He  is  the 
secretary  and  manager  of  the  F*.'ur  Lakes  Light  &  Power 
company  of  Madison,  Wis.,  and  is  an  energetic,  many- 
sided  man  who  is  well  known  throughout  the  state  by  reason 
of  his  activity  in  commercial,  political  and  educational  affairs. 

Mr.  Thorn  was  bom  in  Rock  county,  Wis.,  in  iHs^,  and 
received  his  elementary  education  in  the  public  schools  of  the 
neighborhood.  He  was  afterward  graduated  from  the 
Clinton  High  School,  and  he  w^ent  from  there  to  the  Normal 
School  at  Oshkosh,  from  which  he  graduated  in  1879.  He 
was  appointed  principal  of  the  city  schools  of 
Oshkosh  soon  after  completing  his  education, 
and  he  served  five  years  in  that  capacity. 
Resigning,  he  purchased  a  farm  in  Rock 
county,  but  he  continued  to  exhibit  an  in- 
terest in  educational  matters,  and  he  was 
twice  elected  as  superintendent  of  schools  of 
his  native  county.  During  the  World's 
Fair  Mr.  Thom  served  as  a  member  of  the 
educational  committee  from  Wisconsin. 

The  new  president  of  the  Northwestern 
Electrical  association  is  a  versatile  man,  as 
is  sho-wn  by  his  prominence  in  the  dairying 
industry,  in  politics,  and  later  in  electric  light- 
ing, as  well  as  in  educational  pursuits.  He 
was  appointed  state  dairy  and  food  commis- 
sioner by  Governor  Hoard  and  served  two 
years.  Mr.  Thom  was  also  honored  by  elec- 
tion as  president  of  the  National  Dairy  Com- 
missioners' association,  which  has  headquar- 
ters at  Washington,  D.  C.  He  has  been  a 
member  of  the  county  Board  of  Supervisors 
and  was  twice  elected  chairman  of  the  Re- 
publican State  Central  Committee  of  Wis- 
consin. For  several  years  Mr.  Thom  has 
been  manager  of  the  Four  Lakes  Light  & 
Power  company  of  Madison,  Wis.,  and  he 
was  active  in  organizing  the  Northwestern 
Electrical  association,  of  which  he  is  now 
president. 


Northwestern  Electrical  Association. 

"Were  you  at  the  convention?'"  This  question  will 
doubtless  be  asked  many  during  the  coming  week,  and  it  is 
safe  to  say  that  there  will  be  not  a  few  who  will  experience 
a  sense  of  disappointment  at  their  failure  to  attend  when 
they  are  informed  of  the  success  of  the  Milwaukee  meeting 
of  the  Northwestern  Electrical  association.  A  success  it 
was,  without  question;  and  it  is  fair  to  say  that,  while  many 
expected  to  see  a  growth  in  this  now  thriving  organiza- 
tion, few  were  prepared  to  witness  such  an  indication  of 
favorable  sentiment  as  was  evidenced  by  the  number 
present  and  money  spent  by  those  exhibiting.  There  is 
no  question  that  the  great  West  is  a  section  thoroughly 
capable  of  taking  care  of  itself,  and  the  manner  in  which 
the  western  electrical  light,  power  and  supply  men  came  to 


American    Institute   of  Electri- 
cal  Engineers. 

At  the  meeting  of  the  Institute  on  Wednes- 
day evening,  January  i6th,  Prof.  Macfarlane 
of  Ithaca,  N.  Y.,  read  his  paper  "On  the 
Units  of  Light  and  Radiation,"  which  was 
discussed  by  Messrs.  Kennelly,  Wolcott  and 
Burnett.  It  was  voted  subsequently  that  the 
paper  be  referred  to  the  committee  on  units 
and  standards  lor  consideration. 

The  paper  by  Alton  D.  Adams  of  Boston 
was  read  by  the  author  and  was  discussed  by 
Messrs.   Crocker,   Richard  Fleming,  Sheldon, 
Ashley,  Burke,  Waldo,  W.    L.  Bliss  and   Gano  S.  Dunn. 
At   the  council  meeting  in  the  afternoon   the    following 
named  associate  members  were  elected: 

Henry S.  Anderson,  Springfield,  Mass.;  H.  W.  Buck,  New 
York;  Edmund  V.  Cox,  New  York;  Sylvester  P.  Denison, 
New  York;  Arthur  J.  Farnsworth,  Mamaroneck,  N.  Y.; 
Henry  W.  Fisher,  Pittsburg,  Pa.;  Henry  Leslie  Fridenberg, 
New  York;  Edward  B.  Gallaher,  New  York;  J.  Henry 
KUnck,  Ithaca,  N.  Y.;  Burton  S.  Lanphear,  Ithaca,  N.  Y.; 
Edward  A.  Leslie,  New  York;  William  B.  Lester,  New 
York;  John  Clifford  Rennard,  New  York. 

The  following  named  associate  members  were  transferred 
to  full  membership: 

Peter  Wright,  Philadelphia,  Pa.;  Arthur  V.  Abbott, 
Chicago,  111.;  Louis  B.  Marks,  New  York;  Edward  V. 
Baillard,  New  York;  Francis  Broadnax,  New  York. 


The  press  dispatches  tell  of  a  queer  lawsuit  in  Muncie, 
Ind.  As  a  result  of  the  death  of  Leroy  Wright,  a  telegraph 
operator,  by  taking  hold  of  a  live  wire  last  August,  a  suit 
for  $10,000  damages  was  filed  against  the  city  by  the  young 
man's  widow.  In  the  complaint  it  is  alleged  that  John  Sin- 
gleton, superintendent  of  the  city  electric  light  plant,  agent 
for  the  city,  invited  Wright  to  take  hold  of  the  wire. 


HENRY    C.    THOM. 

the  front  at  Milwaukee  was  indicative  of  the  fact  that  they 
thoroughly  realize  that  union  is  strength  and  that  good 
fellowship  and  exchange  of  ideas  in  convention  constitute  a 
strong  stimulation  to  trade  and  facilitate  greatly  individual 
business  success.  Any  thinking  man  will  see  that  the  growth 
of  the  Northwestern  association  is  due  mainly  to  the  feeling 
that  the  western  people  look  to  one  another  largely  for  sup- 
port. They  appreciate  fully  the  fact  that  the  Northwest 
and  West  is  a  section  far  apart  from,  and  really  in  many 
things  independent  of,  the  East.  And  with  a  knowledge 
that  the  East  usually  looks  to  its  own  interests  first,  and  the 
West  must  therefore  do  the  same,  the  Northwestern  associa- 
tion was  organized  to  bring  the  men  of  the  West  and  North- 
west into  closer  intercourse.  While  it  was  advanced  at  the 
recent  meeting  that  it  might  be  well  to  broaden  the  scope  of 
the  association  and  make  it  more  national  in  character,  this 
idea  was  decried,  as  it  seemed  clear  that  the  association's 
strength  lay  in  its  remaining  a  Western  organization  and 
thus  more  sectional  rather  than  national  in  its  scope.  A 
very  noticeable  feature  of  the  Milwaukee  convention  was 
the   business-like  manner  in   which  the  delegates  kept  in 


touch  with  their  work.  Three  sessions  a  day,  morning, 
afternoon  and  evening,  was  the  rule,  and  the  members 
adhered  to  it  with  a  strictness  which  would  have  astonished 
many  members  of  the  National  Electric  Light  association. 
The  delegates  seemed  to  understand  that  they  were  there 
for  "business,"  and  every  moment  of  the  few  days  was 
utilized. 

The  convention  proper  opened  in  earnest  on  Wednesday 
morning,  January  i6th,  soon  after  the  special  cars  bring- 
ing the  Chicago  delegation  had  arrived  and  the  late  arrivals 
had  registered  at  the  Pfister  Hotel.  After  a  resolution  had 
been  introduced  and  carried,  to  the  effect  that  the  reports 
of  committees  and  the  election  of  officers  be  deferred  until 
Thursday  morning,  January  17th,  President  C.  C.  Paige's 
address  was  delivered. 

President's  Address. 
The  history  and  the  development  of  elec- 
tric lighting  is  short  but  crowded  with  famous 
results  of  the  enterprising  people  who  have 
been  giving  it  their  attention  for  the  last  few 
years. 

In  your  deliberations  and  discussions  of  the 
topics  which  will  come  before  you,  I  feel 
assured  that  you  will  bear  in  mind  the  mag- 
nitude and  importance  of  the  electrical  in- 
dustries in  our  country,  there  being  now  over 
two  hundred  million  dollars  invested  in  elec- 
tric lighting  and  power  plants.  This  vast 
amount  of  capital,  engaged  as  it  is  in  a  busi- 
ness so  wonderfully  beneficial  to  the  public, 
should  demand  from  it  at  least  a  fair  and 
honorable  consideration.  Every  honest  gov- 
ernment, every  honest  municipality,  every 
honest  man.  whether  in  authority  or  not, 
should  have  due  regard  for  every  dollar  of 
this  enormous  investment  made  for  the  pub- 
lic welfare;  but  instead  of  doing  so  there  has 
been  instituted  ^n  unholy,  infamous,  com- 
munistic warfare  on  these  enterprises,  and 
not  on  those  alone  but  upon  kindred  enter- 
prises, although  this  policy  is  antagonistic  to 
the  true  principles  of  our  institutions,  to  our 
government,  and  to  fair  minded  business 
equity.  If  such  principles  are  suffered  to  get 
a  foothold  in  this  country,  they  will  shape 
and  control  legislation  and  management  of 
public  affairs  to  the  extent  of  parahzing  if  not 
wholly  destroying  this  great  interest. 

As  investors  of  the  money  in  this  public 
enterprise,  I  trust  you  will  all  see  the  necessity 
of  a  united  and  vigorously  pursued  effort  to 
head  off,  by  shapmg  public  opinion  or  by 
legislation  if  necessary,  the  advance  in  this 
country  of  those  communistic  European 
theories  of  government  ownership  of  all  the 
public  service.  Municipal  ownership  of  elec- 
tric lighting  plants  seems  to  be  foremost  of 
all  other  public  service  in  securing  its  advo- 
cates, some  of  which,  I  presume,  are  honest 
in  the  belief  that  it  would  be  in  the  interest 
of  economy.  This  is  the  watchword  of  all 
enthusiaslic  aldermen  and  ward  steerers  who 
are  seeking  place,  particularly  those  desiring 
enrollment  on  the  city's  payroll.  These  ex- 
ceedingly earnest  advocates  of  municipal 
ownership  you  will  find  pay  very  little,  if  any, 
taxes,  for  the  reason  that  they  own  no  prop- 
erty. Other  strong  advocates  of  municipal 
ownership  are  some  manufacturers  of  electri- 
cal apparatus,  who  after  having  induced 
capital,  by  their  flowery  representations  of  wonderfully  re- 
munerative business,  to  invest  with  them  and  put  in  opera- 
tion all  the  electrical  apparatus  that  any  city  or  place  could 
possibly  support,  have  then  turned  their  active  energies  to 
work  promoting  and  encouraging  competition,  either  a  mu- 
nicipal or  so-called  citizens'  plant.  This  class  of  men  will 
tell  the  public  that  the  old  company  is  robbing  them,  that 
their  machinery  is  old  and  worthless  and  that  the  old  com- 
pany "would  not  be  in  it"  in  competing  with  the  new  ma- 
chinery with  which  they  could  now  equip  a  plant.  This 
class  of  operators,  I  trust,  will  receive  from  your  hands 
their  just  deserts — "be  turned  down." 

I  am  pleased  to  see  so  large  a  number  ,  present  at  this 
meeting,  and  I  must  congratulate  these  early  members, 
who  made  the  first  efforts  to  organize  this  association,  on 
its  success,  although  several  of  our  first  meetings  were 
rather  discouraging.  Now,  I  feel  assured  in  saying  that 
we  have  the  strength  to  exert  an  influence  that  can  be  bene- 
ficial to  all. 

The  programme  prepared  for  your  consideration  is  replete 
with  good  things,  and  I  hope  the  members  will  avail  them- 
selves of  the  privileges  of  discussing  of  papers  and  topics 
fully. 

The  afternoon  session  was  devoted  to  the  discussion  of 
a  paper  entitled  "Hints  Upon  Daily  Work  About  a  Dy- 
namo Plant,"  by  Pliny  Norcross  of  Janesville,   Wis.     Mr_ 
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JJorcross'  paper  was  followed  by  one  on  "Interior  Conduit 
and  Interior  Wiring,"  by  Charles  E.  Burton  of  Chicago. 

In  the  evening  a  paper  was  read  by  William  Goltz  of  Mil- 
waukee on  "Incandescent  Lamps  versus  Welsbach  Burners," 
and  one  by  John  R.  Markle  of  Chicago  on  "Some  Char- 
acteristics and  Economies  of  Accumulators  as  Applied  to 
Central  Lighting  and  Power  Stations." 
^  The  time  on  Thursday  was  talcen  up  chiefly  in  reading  and 
discussing  the  following  papers  and  addresses:  "Incandes- 
cent Lighting  on  the  Meter  System  Compared  with  the  Con- 
tract System,"  by  G.  L.  Cole  of  Beloit,  Wis.;  "Auxiliary 
Adjuncts  to  Electricity."  by  Thomas  R.  Mercein  of  Mil- 
waukee; "Competition,"  by  John  Schuette;  '^' Water 
Power,"  by  Geo.  A.  Davis,  and  *'A  Storage  Battery  Expe- 
rience," by  G.  Herbert  Condict  of  Philadelphia. 

It  may  be  said  the  association  has  decided  not  to  publish 
the  address  on  "Competition/' 

frof.  D.  C*  Jackson  of  the  University  of  Wisconsin  was 
to  have  read  a  paper  on  "College  and  Station,"  and  P.  IL 
Korst  of  Racine,  Wis.,  was  also  to  have  presented  an  ad- 
dress on  "Common  Councils,"  but  neither  of  these  papers 
was  read. 

Friday's  meeting  was  called  to  order  by  President  C.  C. 
Paige,  and  after  the  reports  of  committees  were  received,  the 
following  named  officers  were  elected  unanimously  for  the 
ensuing  year: 

President — H.  C.  Thorn  of  Madison,  Wis. 

First  Vice-president — George  Grimm  of  Jefferson,  Wis. 

Second  Vice-president — Pliny  Norcross  of  Janesville,  Wis. 

Secretary — Wilham  Gohz  of  Milwaukee. 

Treasurer — George  Schuette  of  Manitowoc,  Wis. 

Directors — F.  Copeland  of  La  Crosse,  Wis.,  chairman; 
O.  M.  Rau  of  Milwaukee,  E.  M.  Highlands  of  Clinton, 
Iowa. 

On  the  announcement  of  Mr.  Thom's  election  to  the 
presidency,  he  was  called  upon  for  an  address,  and  said: 

"Gentlemen  of  the  Association: — I  keenly  feel  the  gener- 
ous endorsement  you  have  bestowed.  I  thank  you  for  it.  1 
trust  that  the  conduct  and  the  administration  of  the  chair  in 
behalf  of  this  organization  will  be  of  such  a  character  that 
it  will  merit  this  mark  of  appreciation.  I  am  keenly  inter- 
ested in  the  progress  and  development  of  and  the  good 
results  that  can  be  brought  about  by  this  organization.  We 
have  been  wandering  about  in  a  nameless  kind  of  a  "'ay,  but 
we  are  getting  down  to  business,  and  [believe  that  the  asso- 
ciation's influence  will  grow  continually  until   the   organiza- 


to  be  strongly  against  so  radical  a  change  as  would  follow 
this  proposed  action. 


The  Banquet. 

At  S  o'clock  on  Thursday  evening  the  rotunda  of  the 

Pfister  Hotel  presented  a  lively  appearance,  and  the  crowd 

of  delegates  there' assembled  was  of  a  number  calculated  to 

impress  one  as  to  the  magnitude  of  the  now  thriving  asso- 


FIG.  S-  EXHIBITS  AT  THE  MILWAUKEE  CONVENTION. 
elation.  Some  of  the  harder  working  members  had  availed 
themselves  of  the  hotel  table  to  partake  of  a  light  lunch, 
but  the  majority  kept  their  appetites  with  them  until  the 
hour  when  all  care  and  business  should  be  laid  aside.  At 
8:30  the  word  was  passed,  "To  the  banquet,"  and  in  five 
minutes  the  rotunda  was  empty.  The  Stadt  Theater  was 
the  rendezvous,  and  it  must  have  been  with  considerable 
pleasure  that  the  organizers  of   the  association    counted  or 


FIG.    I.       EXHIBITS   AT   THE 

tion  will  be  looked  to  as  a  potent  factor  in  shaping  the 
policy  of  investments  and  the  methods  of  business.  Again  I 
heartily  thank  you." 

After  considerable  discussion,  Chicago  was  selected  as  the 
place  for  the  next  semi-annual  summer  meeting. 

At  this  point  of  the  meeting  it  was  suggested  that  the 
first  name  of  the  association  be  dropped,  in  order  to  induce 
residents  of  other  and  more  distant  states  to  become  mem- 
bers; but  this  motion  was  not  favorably  received,  because 
it  was  shown  that  the  interests  would  be  much  more  varied 
and  diversified  and  that  the  members  would  be  apt  to  lose 
nthusiasm — in  fact,  the  sentiment  of  the  association  seemed 
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tried  to  count  the  throng  that  assembled  in  the  ante-room 
preparatory  to  the  grand  march  into  the  banquet  hall.  It 
was  not  until  9  o'clock  that  the  doors  were  thrown  open, 
and  the  order  was  given  by  the  toastmaster,  Thomas  R. 
Mercein,  to  "file  in."  The  opening  of  the  doors  was  a 
signal  to  the  musicians,  and  to  the  strains  of  a  string  orches- 
tra the  party  took  their  seats  at  a  U-shaped  table,  seating 
over  100  delegates. 

Waiting  had  whetted  the  appetite,  but  it  was  not  until 
the  corks  had  popped  and  .the  juice  of  the  vine  began  to 
flow  that  the  fun  commenced. 

To  the  credit  of  the  entertainment  committee,  wliich  was 


composed  of  Thomas  R.  Mercein,  chairman,  A.  C.  Bunce 
and  T.  F.  Grover,  assisted  by  S.  F.  B.  Morse,  it  should  be 
said  that  the  most  dignified  and  elaborate  progranmie  of 
toasts  had  been  prepared.  It  was  with  difficulty,  however, 
that  the  good-natured  and  strenuous  efforts  of  the  eloquent 
toastmaster  controlled  the  high  spirits  and  good-natured 
fun  and  raillery  which  would  burst  forth  at  the  slightest 
provocation.  A  number  of  good  speeches  were  made,  how- 
ever, and  received  with  much  applause.  C.  H.  Ruggles, 
in  place  of  Mayor  Koch,  who  was  unable  to  be  present, 
spoke  on  the  "  City  of  Milwaukee,"  and  there  was  no  ques- 
tion that  his  knowledge  of  conventions  in  general  en- 
abled Inm  to  fit  himself  to  the  temper  of  the  banqueters, 
through  his  apt  appreciation  of  the  value  of  that  which  is 
unquestionably  the  soul  of  wit  on  occasions  where  dignity 
is  desired  but  good-fellowship  and  jollity  prevail. 

President  H.  C.  Thom,  as  an  old  politician,  in  his  re- 
sponse to  the  toast  "Central  Stations,"  demonstrated  to  the 
convention  that  while  in  name  they  were  central  station 
men,  they  were  by  no  means  monopolists  in  so  far  at  least 
as  their  characterization  was  concerned. 

C.  D.  Wyman,  for  the  Milwaukee  electric  railway  sys- 
tem, made  a  happy  and  witty  address  on  the  subject  "Near- 
est His  Heart,"  and,  as  he  hinted  several  times,  very  inti- 
mately connected  with  his  pocket.  Fred  DeLand  ol  Chi- 
cago did  the  honors  for  his  brethren  of  "The  Press." 

The  jolliesl  feature,  though,  of  the  entire  entertainment, 
and  the  one  apparently  most  appreciated  by  the  hard- 
worked  and  now  thoroughly  fatigued  delegates,  was  a  spe- 
cial performance  on  the  stage  at  the  end  of  the  banquet  hall. 
This  feature  of  the  banquet  was  undertaken  by  the  com- 
mittee, and  through  the  energetic  personal  work  of  S.  F.  B. 
Morse  made  a  most  enjoyable  climax  of  a  most  successful 
banquet.  A  number  of  variety  performers  had  been 
engaged  after  considerable  trouble  and  expense,  and  their 
fun-making  kept  the  members  entertained  until  a  late  hour. 


The  "Western  Electrician's"  Special  Ctr- 
culation. 

Those  who  have  a  curiosity  to  know  something  of  the  policy 
of  the  Western  Electrician  in 'he  matterofgivingitself  a 
special  circulation  should  have  been  among  the  early 
arrivals  to  board  the  8:30  C,  M.  &  St.  P.  train  which  left 
the  Union  depot,  Chicago,  last  Wednesday  morning,  for  the 
Northwestern  Electrical  association  convention  at  Milwau- 
kee. 

Without  going  into  details,  it  may  be  said  that  for  a  week 
ail  the  staffof  the  paper  had  been  busily  engaged  preparing 
the  special  convention  issue.  As  is  now  thoroughly  under- 
stood, the  time  of  a  convention  is  one  during  which  the 
paper  can  give  its  advertisers  a  certa'n  peculiar  and  special 
circulation  which,  if  the  matter  be  carefully  looked  into, 
will  be  seen  to  be  of  great  value. 

On  the  morning  of  the  convention  train's  departure  Irom 
Chicago  two  of  the  Western  Electrician's  staft'were 
early  at  the  train  with  a  large  bundle  of  this  issue  of  the 
paper,  each  paper  being  tagged  or  labeled  so  as  to  call  par- 
ticular attention  to  it~  being  a  special  is-;ue.  The  moment 
a  delegate  arrived  at  the  train,  the  paper  was  pressed  into 
his  hands,  and,  as  no  other  paper  had  yet  appeared  on  the 
scene,  the  enterprise  ol  the  WtsiERN  Electrician  was 
highly  appreciated  and  many  were  the  kind  remarks  evoked. 

It  is  no  exaggeration  to  say  that  the  special  car  in  which 
the  Chicago  delegates  had  congregated  presented  an  appear- 
ance highly  gratifying  to  the  paper's  representatives.  Just 
before  the  train  moved  away  from  the  depot  and  when  the 
c_ir  was  full,  with  not  a  seat  vacant,  it  is  no  exaggeration  to 
say  that  there  wasn't  an  occupant  that  did  not  hold  the 
Western  Electricia.v  in  his  hand  (and  was  not  smoking 
Western  Electrician  cigars),  either  readmg  the  paper 
or  talking  about  it  and  complimenting  the  management  for 
its  handsome  appearance  and  energy  in  thus  taking  care  of 
its  advertisers. 

In  addition  to  this,  it  may  be  said  that  the  We.stern 
Electrician  was  the  first  paper  to  be  put  in  circulation  at 
the  Pfister  House.  Within  three  minutes  after  the  arrival 
of  the  special  issue  in  the  rotunda  of  the  hotel,  the  paper's 
representatives  had  personally  placed  the  paper  in  the  hands 
of  every  man  in  the  hotel  who  claimed  to  be  "interested  in 
electricity."  Fivejminutes  after  arrival,  and  just  before  the 
opening  of  the  first  convention  session,  the  Western 
Electrician  was  seen  everywhere  and  in  almost  every- 
one's hands. 

In  addition  to  all  this,  with  the  idea  of  still  further  looking 
after  the  interests  of  advertisers,  an  arrangement  was  made 
with  a  carrier  through  which  the  specially  tagged  papers  of  this 
convention  issue  were  circulated  throughout  thecityof  Mil- 
waukee. A  carefully  selected  list  of  names  of  concerns  was 
made  out,  with  which  it  was  deemed  a  copy  of  the  special  issue 
of  the  paper  if  presented  would  do  the  most  good,  and  the  car- 
rier was  engaged  to  personally  place  the  "blue  papers"  in  the  - 
hands  of  the  managers  of  every  one  of  iJiese  concerns.  Not 
only  was  the  Western  Electrician  placed  in  the  hands 
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of  mannfacturers,  supply  men,  etc.,  in  Milwaukee,  but  the 
paper  was  likewise  placed  in  even*  city  etlitor's  office  in  Mil- 
wankee. 

Further  than  this,  with  a  view  of  thoroughly  covering  the 
situation,  a  special  newsboy  had  been  placed  on  board  the 
Chicago  &:  Northwestern  train  which  left  the  city  about  the 
same  time  as  the  St.  Paul  train,  with  instructions  to  place 
a  copy  of  the  special  convention  issue  in  the  hands  of  any 
interested  person  that  might  have  gone  by  way  of  this  route. 

In  addition  to  the  above  the  whole  country  was  covered 
in  the  usual  thorough  manner. 


The  Exhibits. 


Contrary  to  the  expectations  of  those  who  went  to~the 
Milwaukee  convention  with  the  remembrance  fresh  in  their 
minds  of  its  first  meetmg,  two  years  ago,  the  exhibits  at  the 
Pfister  House  were  of  a  number  and  character  that  could 


darkened  room.  It  may  be  said  that  few  can  realize  their 
beauty  without  seeing  the  entertainment.  By  means  of 
electric  wires  running  up  his  back  and  out  to  his  hands, 
connection  was  made  from  an  improvised  switchboard  on 
a  table  to  the  electrical  clubs.  "Assistant  Professor" 
Morse  manipulated  the  switches,  illuminating  the  clubs  in 
variegated  colors  as  "Professor"  Patterson  swung  them  into 
symmetrical  circles  and  curves.  A  pianist  accompanied  the 
swinging  with  "The  Star  Spangled  Banner,"  and  as  the 
air  filled  with  the  glow  of  red,  white  and  blue  lights,  flash- 
ing and  dying  away  in  unison  with  the  notes  of  the  music. 
The  effect  was  *'electricar'  in  every  sense  of  the  word.  Other 
clubs  with  musical  attachments  were  swung  while  electric 
lights  were  flashed  or  mellowed  in  harmony  with  the  tune 
played.  In  addition  to  this,  "Professor"  Patterson  gave  an 
exhibition  of  electrical  flash  writing.  By  means  ot  an  iron 
point  on  a  metal  surface  the  names  and  sentences  were  writ- 
ten in  flame.  A  fair  idea  of  the  general  appearance  of  "Pro- 
fessor" Patterson,  as  he  appeared  in  his  costume,  swinging 
the  illuminated  clubs,  may  be  had  from  Fig.  i.  In  addition 
to  the  club  swinging  exhibit,  Mr.  Morse  royally  entertained 


FIG.    7. 

not  be  other  than  gratifying.  Ten  concerns  presented  dis- 
plays, two  concerns  making  two  separate  exhibits  each.  The 
specialties  were  spread  on  tables  in  the  convention  Kail 
proper,  and  also  on  stands  in  the  gallery  and  in  rooms  on  the 
second  floor  of  the  Pfister.  Some  of  the  exhibits,  too,  were 
of  a  character  that  indicated  that  their  designers  had  given 
much  time  and  thought  to  their  origination,  and  several 
were  remarkable  on  account  of  their  uniqueness  and  decided 
novelty.  Without  a  doubt  the  western  supply  men  have 
awakened  to  the  fact  that  the  Northwestern  association  has 
"come  to  stay."  The  money  spent  and  the  time  that  was 
put  in  on  these  exhibits  did  a  great  deal  toward  gaining  the 
association  the  increased  membership,  as  shown  by  the  list 
of  new  members  presented  elsewhere,  and  will  contribute  to 
make  a  much  greater  success  of  the  coming  semi-annual 
meeting,  which  takes  place  in  Chicago  next  summer. 

Following  are  brief  descriptions  of  the  exhibits  at  the 
Pfister: 

Those  who  are  intimately  acquainted  with  S.  F.  B.  Morse, 
who  has  recently  svcceeded,  under  the  name  of  S.  F.  B.- 
Morse  &  Co.,  to  the  business  of  the  well  known  firm  of 
Cushing  &  Morse,  will  not  be  surprised  to  learn  that  he  dis- 
played more  than  his  usual  amount  of  advertising  originality 
in  the  preparation  of  what  was  generally  considered  to  be 
one  of  the  most  unique  convention  exhibits  ever  presented 
to  the  electrical  men  of  this  country.  As  is  well  known,  it  is 
a  hard  matter  to  advertise  so  simple  a  specialty  as  a  good  wire 
and  cable;  but  Mr.  Morsels  methods  were  radical,  and  he 
proposed  that  the  Northwestern  fraternity  should  see  that, 
after  all,  there  was  not  only  something  in  a  name  but  a 
man  of  originality  and  brains  behind  it.  On  the  way  to 
the  convention,  Mr.  Morse  had  promised  his  friends  a  sur- 
prise, and  as  he  brought  no  samples  with  him,  there  was  no 
little  curiosity  displayed  to  learn  how  "Kerite''  would  this 
time  be  made  prominent.  The  door  in  parlor  7  at  the 
Pfister  was  kept  closed  until  the  las:  moment,  and  when  it 
was  finally  thrown  open  after  a  convention  session,  and  the 
delegates  crowded  in — for  it  was  a  crowd,  and  no  mistake — 
to  witness  what  was  not  only  a  unique  and  beautiful  per- 
formance, but  a  thoroughly  electrical  one  as  well,  the  sight 
was  of  a  character  that  will  impress  "Kerite"  for  a  long 
time  most  firmly  upon  the  minds  of  those  present.  In  front 
of  a  screen,  and  arrayed  in  a  costume  of  tights  such  as  dis- 
played his  handsome  and  athletic  figure  to  good  advantage, 
stood  "Professor"  G.  \V.  Patterson,  well  kno.vn  through- 
out the  United  States  as  an  expert  manipulator  of  elec- 
trical Indian  clubs,  but  now  retired  from  the  stage  and 
associated  with  Mr.  Morse  in  the  wire  business.  It  is  im- 
possible to  properly  picture  the  color  effects  produced 
by  the  swinging  of  Prof.  Patterson's  illuminated  clubs  in  the 
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his  customers  and  friends,  and  a  punch  bowl  outside  the 
door  capped  with  good  fellowship  the  pleasant  impression 
made  on  the  inside.  Messrs.  Morse  and  Patterson  were  a 
whole  entertainment  committee  in  themselves,  and  it  is  safe 


prominent  corners  in  the  convention  hall,  and  his  energetic 
and  persistent  work  kept  the  Central  company  ever  in  the 
minds  of  those  present.  Chas.  G.  Burton  did  a  very  neat 
piece  of  advertising  for  the  Helios  arc  lamps.  On  the  main 
stairway,  leading  from  the  rotunda  to  the  convention  hall 
proper  Mr.  Burton  had  set  up  a  large  white  screen  and  upon 
it,  thrown  from  Helios  arc  lamps  set  on  the  rotunda  balus- 
trade, images  of  the  arcs  between  the  carbons  of  the  Helios 
lamps.  These  lamps  were  kept  constantly  burning,  and  the 
carbons,  enlarged  to  about  10  inches  in  diameter,  showed  an 
arc  not  only  beautiful  in  appearance  but  remarkable  for 
steadiness  of  feed.  It  was  really  next  to  mipossible  to  see 
the  feed  of  the  lamps.  Fig.  3  shows  the  rack  carrying  the 
Helios  arc  lamps,  both  for  direct  and  alternating  currents. 
The  screen  is  shown  in  the  picture  back  of  the  lamp  rack, 
but  owing  to  the  fact  that  a  flash  light  was  necessary  to  se- 
cure the  photograph,  the  beautiful  image  of  the  burning  car- 
bons does  not  appear  on  the  photograph  of  the  screen.  Di- 
rect current  constant  potential  lamps  were  shown  in  opera- 
tion. It  is  claimed  for  the  Helios  lamp  that  it  is  independ- 
ent in  feed  and  that  there  is  no  "see-sawing"  in  operation, 
and  certainly  the  arcs  on  the  screen  seemed  to  prove  this. 
The  Central  Electric  company's  supplyexhibit,  P'ig.  2,  in  the 
convention  hall  included  a  line  of  specialties  too  numerous 
to  mention  in  detail.  Lundell  motors  for  fan  and  power 
work  were  presented,  likewise  construction  material  of  all 
sorts,  incandescent  and  arc  light  supplies,  central  station, 
fire  alarm,  telephone,  telegraph  and  house  goods;  Okonite 
wire,  too,  was  kept  to  the  front  in  a  way  which  convinced  the 
other  wire  men  that  "competition  was  the  life  of  trade,"  and 
that  "Okonite"  proposed  to  have  a  goodly  share  of  said 
trade.  As  one  purpose  of  the  Northwestern  Electrical  as- 
sociation meetings  is  to  aid  in  the  introducdon  of  the  high- 
est grade^  of  electrical  work  and  goods,  Mr.  Eatimer  pre- 
sented the  highest  class  of  his  large  line  of  specialties. 
The  entire  Central  company's  force,  including  Mr.  Hoon, 
also  lent  its  energies  to  a  strong  advocacy  of 
the  further  introduction  of  interior  conduit.  Carton 
lightning  arresters  were  also  prominently  displayed,  as  was 
also  the  Sweet"  automatic  limit  switch.  W.  R.  Garton, 
the  inventor  of  the  Garton  switch,  it  may  be  said,  is  now 
the  railway  manager  for  the  Central  company. 

The  Metropolitan  Electric  company,  Chicago,  did  not 
make  any  special  effort  for  a  large  display  of  its  extensive 
line  of  specialties,  but  RepresentiveE.  W.  Burch,  the  North- 
western agent  of  the  company,  did  most  energetic  work  in 
enlarging  upon  the  merits  of  "Xntric"  switches.  Metro- 
politan sockets,  Metropolitan  lamps,  Mack  tape,  I.  X.  L. 
weather-proof  and  N.  I.  R.  rubber  covered  wires,  porcelain 
cleats  and  tubes,  knife  switches,  P.  &.  B.  products,  and  other 
equally  valuable  supplies.  Mr.  Burch  reported  a  lively  iii- 
quiry  in  trade,  and  also  that  he  had  recently  taken  some 
substantial  orders,  and,  further,  that  prospects  for  good 
business  in  '95  were  excellent.  Fig.  4  shows  the  Metro- 
politan Electric  company's  table. 

J.  A.  White  did  the  honors,  and  did  them  well,  for  the 
Peoria  Automatic  Filter  company  of  Peoria,  111.  Mr. 
White  has  an  office  at  355  Dearborn  street,  Chicago,  and  he 
thought  enough  of  the  Northwestern  association  convention 
to  make  the  extensive  display  of  filters  shown  in  Fig.  5. 
The  Peoria  Automatic  Filter  company,  under  the  manage- 
ment of  Austin  F.  Johnson,  secretary,  has  been  pushing 
quietly  to  the  front,  and  it  is  now  in  a  position 
to  take  care  of  its  rapidly  increasing  trade  throughout 
the  West.  Mr.  White  was  indefadgable  in  extolling 
the  many  advantages — or  "the  few  advantages,"  as  he 
put  it — of  the  Peoria  filter.  In  this  device  the  oil  is  never 
disturb  in  the  filtering  vat,  and  there  is  nothing  to  force  im- 
purities into  the  wicks.  Foreign  matter  goes  to  the  bottom 
of  the  filtering  vat,  making  it,  the  manufacturers  claim,  the 
easiest  filter  to  clean  ever  invented.     This  is  but  one  of  the 
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to  say  that  future  conventions  will  hardly  be  complete  with- 
out their  presence. 

The  Central  Electric  company,  Chicago,  turned  out  in 
full  force  in  the  persons  of  Chas.  G.  Burton,  H.  D.  Latimer 
and  Irwin  C.  Hoon,  These  gentlemen  certainly  did  credit 
to  their  company  in  original  exhibition  work.  Mr.  Eatimer 
managed  to  capture  for  his  supply  exhibit  one  of  the  most 


advantages,  and  those  interested  in  filters  may  obtain  some 
interesting  details  as  to  its  operation  from  Mr.  White,  who 
stated,  it  may  be  said,  that  he  had  not  only  done  good  busi- 
ness in  the  line  of  introducing  his  filter  among  the  conven- 
tion delegates,  but  had  also  sold  certain  territorial  rights  to 
Milwaukee  parties. 

Electrical  Specialist  Geo.  Cutter  of  course  found  it  im  - 
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possible  to  stay  away  from  the  convention,  and  with  Mrs. 
Cutter  went  to  Milwaukee  over  the  Northwestern  railroad 
Wednesday  morning.  Mr.  Cutter,  with  his  usual  foresight, 
took  good  care  to  cai^ture  one  of  the  best  "stands"  in  the 
convention  hall.  Fig.  6  shows  the  great  variety  of  Cutter 
specialties  there  exhibited.  Mr.  Cutter  also  exhibited  his  iii- 
evitable  lamp-supporting  pulley  and  its  mate  the  swivel-pole 
piilley,  which  seems  to  meet  general  approval.  He  also  had 
a  new  wmdiass  which  combines  all  the  good  points  of  a 
pljiin,  geared  and  locking  wmdlass  in  a  simple  manner,  and 
a  simple  hanger-board  for  arc  light  work.  His  main  switches 
and  voltmeter  switches  were  also  present  in  a  variety  of  sizes, 
and  the  latest  version  of  his  street-hood  attracted  a  good  deal 
of  attention. 

Of  course  President  Willard  W.  Low  of  the  Electric  Ap- 
pliance company,  Chicago,  was  on  hand.  Mr.  Low  joined 
the  delegates  at  Union  dcjjot,  and  went  with  the  crowd  over 
the  St.  Paul  railway  to  Milwaukee.  The  Electric  Appli- 
ance company's  exhibit,  Fig.  7,  in  the  convention  hall, 
although  not  a  large  one,  was  most  prominenl,  and  the  lit- 
tle souvenu's,  to  say  nothing  of  the  fine  '"Paranite"  cigars  so 
generously  distributed  by  Mr.  Low,  added  many  to  the 
largenumber  of  friends  who  stood  ready  to  reply  to  that  easily 
answered  question — "We've  prospered — Why?"'  Mr.  Low's 
genial  cliaracter  and  straightforward  business-like  policy  in 
all  his  deaUngs  with  the  central  station  men  throughout  this 
country  have  been  one  of  the  strongest  influences  that  have 
contributed  to  bring  the  Electric  Appliance  company  to  its 
present  prominent  and  prosperous  position.  It  wasamatter 
of  regret  to  the  friends  of  the  firm  that  Secretary  Thos.  L 
Stacey  was  unable  to  be  present  also.  But  as  Messrs.  Low 
and  Stacey  constitute  the  Hfe  of  the  Appliance  company,  it 
was  impossible  for  both  officers  to  be  away  from  the  helm 
at  the  same  time.  No  one  knows,  but  someone  whispered 
that,  although  Mr.  Low  did  not  make  a  very  extensive  ex- 
hibit and  said  nothing  about  what  he  was  doing,  still  a 
number  of  good  orders  found  their  way  into  his  pocket.  As 
will  be  seen  from  the  unique  exhibit  made  by  Mr.  Low, 
shown  m  Fig.  7,  this  concern  came  in  among  the  first  as  far 
as  making  itself  thoroughly  and  happily  known  was  con- 
cerned. 

The  Chicago  General  Fixture  company's  exhibit. 
Fig.  8,  will  no  doubt  be  recognized  by  those  who  attended 
the  convention.  It  occupied  a  prominent  position  at  the 
door  of  the  club  room,  where,  from  the  good  taste  displayed 
in  the  arrangement,  and  the  energetic  work  of  Representa- 
tive C.  O.  Baker,  it  became  an  object  of  general  interest. 
This  exhibit  comprised  a  representative  line  of  electric  and 
combination  fixtures  and  electrical  supplies  carried  in  stock 
by  this  firm.  Particularly  noticeable  were  the  two-light 
electric  brackets  at  the  top  of  the  board.  The  general  out- 
line of  this  fixture  is  unique  and  is  characteristic  both  in  de- 
sign and  workmanship  of  the  individuality  displayed  in  the 
manufacture  of  this  company's  fixtures.  Samples  of  "  Ex- 
celsior," the    brand    of    high-grade    rubber    covered    and 


a  table  in  the  convention  hall  proper  and  another  of  arc 
lamps  on  a  rack  in  the  corridor  outside  of  the  hall.  Messrs. 
M.  C.  Wheaton,  A.  C.  Bunce  and  W.  J.  Ferris  told  of  the 
merits  of  the  various  goods  presented.  Fig.  9  shows  the 
arc  lamp  exhibit  in  the  corridor.  On  the  rack  was  the 
Thomson  '93   arc  lamp   recently  designed  by   Pro!.   Elihu 


the  "  Salamander,"  "Crown"  and  "Globe"  rubber  insulate 
wires.  Weather-proof,  solid  and  stranded,  incandescent 
lamp  cord,  office,  annunciator  and  magnet  wires,  also 
extra  flexible  cord  for  raising  and  lowering  arc  lamps,  sus- 
pension strand,  bare  copper  wire,  and  the  "Chicago"  rait 
bond.     Mr.  Gage  proved  to  those  present  by  actual  tesls 
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Thomson,  to  be  used  on  direct,  alternating,  railway  and 
other  power  circuits.  In  addition  to  this,  on  the  same 
stand,  there  was  exhibited  in  action  a  Thomson  wattmeter. 
Messrs.  Wheaton,  Bunce  and  Ferris  had  plenty  to  do  out- 
side of  describing  the  merits  of  the  new  arc  lamps,  for  the 
table  in  the  convention  hall  contained  a  handsome  line  of 
specialties,  among  which  were  the  Edison  new  spiral  incan- 
descent lamps,  the  new  Edison  oval  filament  lamps,    double- 


the  fact  that  "Salamander"  wire  was  absolutely  fireproof, 
although  as  a  result  of  these  c'emonstrations,  the  genial 
electrician  of  the  hotel,  Mr.  Fischer,  commenced  a  still 
hunt  for  a  short-circuit  and  "the  man  that  did  it." 
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weather-proof  wire  handled  by  this  firm,  were  also  exhibited. 
The  insulation  on  the  rubber-covered  wire  consists  of  an 
inner  core  of  rubber  absolutely  free  from  sulphur  and 
an  outer  core  of  pure  vulcanized  rubber  with  a  weather- 
proof braiding  over  all.  Besides  these  were  to  be  seen 
standard  cut-outs,  switches,  sockets,  line  wire,  glass 
and  porcelain  insulators,  tubing,  bell  and  telephone  sup- 
plies, etc  ,  representing  a  complete  line  of  electric  supplies. 
The  General  Electric  company  made  two  exhibits,,  one  011 


pole  knife-blade  switches,  single  and  double-throw,  double- 
pole  snap  switches,  cut-outs,  ceiling  rosettes,  porcelain  in- 
sulators, cleats,  carbons  and  the  latest  General  Electric  im- 
proved double-pole  primary  cut-out  for  the  alternating 
system. 

The  Washburn  &  Moen  Manufacturing  company,  Chicago, 
was  represented  by  Channing  T.  Gage  and  George  S. 
Whyie.  These  gentlemen  exhibited  a  complete  line  ofwires. 
Fig-  10,  including  their  fire  and  water-proof  insulatedwire. 


Convention   Notes  and  Personals. 

Electrical  Inspector  G.  S.  McLaren  of  the  Milwaukee 
Board  of  Fire  Underwriters  was  a  familiar  figure  in  the 
Pfister  House  rotunda. 

Manager  E.  D.  Haven  of  the  Badger  Typewriter  &  Sta- 
tionery company  made  friends  of  the  newspaper  men  by  his 
prompt  response  to  persistent  demands  for  "copy." 

H.  F.  Boggis,  treasurer  of  the  Edison  Electrical  Illumi- 
nating company  and  the  Badger  Illuminating  company  of 
Milwaukee,  was  in  daily  attendance  at  the  sessions. 

President  F.  J.  Morawetz  of  the  Wisconsin  Electrical 
Construction  company,  Milwaukee,  "did"  both  the  conven- 
tion and  the  banquet,  and  his  genial  manner  won  the  hearts 
of  the  supplv  men. 

The  electrical  newspaper  men  present  were:  Carl  Kam- 
meyer,  Ehctrical  Engineer;  M.  J.  Sullivan,  Electrical 
World :  Fred  De  Land,  Electrical  Engineering ;  C.  W. 
Forbrich  and  Frank  L.  Perry,  Western  Electrician. 

J.  R.  Allen  of  the  well  known  firm  of  Ball  &  Allen,  con- 
sulting electrical  engineers,  Monadnock  -building,  Chicago, 
went  to  Milwaukee  on  the  C.  M.  &  St.  P.  train  and  was  in 
daily  attendance  in  the  Pfister  House  rotunda  and  at  the 
convention  sessions. 

Electrician  and  Manager  A.  A.  Forman  of  the  Iron 
Mountain  Electric  Light  &  Power  company,  Iron  Moun- 
tain, Mich.,  was  present  in  full  force,  and  it  was  easy  to  see 
that  Mr.  Forman  was  an  "alternating"  man  right  through, 
and  his  card  illustrated  this  fact. 

Among  the  late  comers  were  "  Joe  "  Stedman  of  the  Page 
Belting  company,  Chicago,  and  the  well-known  electrical 
specialist,  Geo.  S.  Searing,  also  of  Chicago.  Messrs.  Sear- 
ing and  Stedman  were  none  the  less  welcome  from  their  late 
arrival,  and  it  did  not  take  them  long  to  make  up  for  lost 
time. 

The  story  of  "Electric  Light  Fixtures  and  Supplies"  was 
ably  told  by  C.  O.  Baker  of  the  Chicago  General  Fixture 
company.  Mr.  Overbagh  was  unable  to  attend,  but  it  is 
needless  to  say  that  Mr.  Baker  kept  "169  Adams  street 
Chicago,"  and  its  fancy  stock  well  in  view  before  the  many 
Wisconsin  delegates. 

The  Dearborn  Electric  company,  Chicago,  was  unable  to 
make  a  display  at  the  convention,  owing  to  its  having  been 
so  busily  engaged  in  the  preparation  of  its  new  catalogue. 
The  Dearborn  Electric  company  enters  the  field  most 
energetically,  and  purchasers  of  supplies  will  find  the  new 
Dearborn  catalogue  worth  perusual. 

Electrical  Engineer  G.  Herbert  Condict  of  the  Electric 
Storage  Battery  company,  Philadelphia,  read  a  paper  at  the 
convention.  Mr.  Condict  has  just  installed  an  extensive 
storage  battery  plant  for  railway  and  lighting  service  at 
Merrill,  Wis.  He  is  a  thorough  believer  in  the  future  of 
the  storage  battery,  especially  in  the  West. 

Manager  F.  E.  Drake  of  the  Standard  Electric  company 
Chicago,  owing  to  urgent  business,  was  prevented  from  once 
more  laying  before  the  convention  delegates  the  merits  of 
that  machinery  which  is  now  considered  "Standard"  in 
more  ways  than  one.  It  was  a  matter  of  regret  that  Mr. 
Drake  was  unable  to  be  present,,  fc^r  he  has  many  friends 
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not  only  among  central  station,  and  isolated  plant  men,  and 
other  buyers  of  electrical  machinery,  but  among  the  supply 
men  as  well. 

Electrical  Engineer  E.  J.  Arnold  was  prevented  at  the 
last  moment  by  a  sudden  call  out  of  town  from  joining  the 
Chicago  delegation  on  the  C,  JNf.  &  St.  P.  train.  It  was  a 
matter  of  regret  to  many  of  Mr.  Arnold's  friends  that  he 
was  not  at  the  convention,  as  he  is  looked  upon  as  one  of  its 


in  comparison  with  the  four  handsome  "stockholders"  who, 
as  Mr.  Gregoiy  stated,  were  most  vitally  interested  in  his 
business.  A  handsome  group  the  four  little  Gregorys  made, 
and  it  is  needless  to  say  their  father  will  find,  some  day,  in 
them  his  strongest  "backing,"  and  very  "positive"  backing, 
too. 

J.  H.  Cooke  of  the  Buckeye  Electric  company,  753  Mon- 
adnock   building,     Chicai^o,     thought    the   convention  of 
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most  enthusiastic  and  energetic  members.  It  will  be  recol- 
lected that  Mr.  Arnold  read  a  very  interesting  paper  at  last 
year's  meeting. 

A.  E.  Carrier  told  the  story  of  the  excellency  of  "Faraday'* 
carbons.  The  Faraday  Carbon  company's  headquarters  are 
at  Jeannette,  Pa.,  where  it  manufactures  electric  light  car- 
bons, motor  brushes,  battery  materials  and  other  carbon 
specialties.  Being  in  the  vicinity  of  Pittsburg,  this  concern 
has  the  advantage  of  Pittsburg  freight  rates. 

C.  B.  Case  appeared  in  good  form,  and  if  there  is  any 
member  of  the  association  that  is  not  now  thoroughly  in- 
formed as  to  the  value  of  a  proper  combination  of  gas  engine 
and  accumulators,  he  failed  to  put  in  an  appearance  at  the 
Milwaukee  convention.  Mr.  Case  is  doing  excellent  work 
in  introducing  gas  engines  and  the  chloride  accumulator. 

Western  Manager  G.  W.  Conover  of  the  Perkins  Electric 
Switch  Manufacturing  company  sent  his  full  page  "ad"  to 
the  convention  to  represent  him,  and  stayed  at  home  to  take 
in  orders  for  the  Waterhouse  incandescent  lamp,  the  Gibbs 
snap  switches,  the  Perkins  sockets  and  receptacles,  and  the 
Perkins  dove-tailed  ceiling  cut-out.  A  full  stock  of  these 
goods  is  carried  by  Mr.  Conover  in  Chicago. 

Joseph  M.  Hill,  the  energetic  special  agent  of  the  Colum- 
bia Incandescent  Lamp  company,  St.  Louis,  left  his  Chi- 
cago office  to  be  with  the  boys  at  Milwaukee  and  discourse 
upon  the  many  merits  of  the  Columbia  lamp.  Mr.  Hill  has 
been  the  hard  worker  lor  the  Columbia  company  in  Chi- 
cago and  the  surrounding  territory,  and  it  is  safe  to  say  has 
made  many  new  friends  for  the  Columbia  lamp. 

President  John  Valentine  of  the  Valentine-Clark  com- 
pany, which  handles  poles,  etc.,  in  the  Rookery,  Chicago, 
couldn't  resist  the  temptation  to  telephone  for  "Clark," 
and  Mr.  Clark's  arrival  a  few  hours  later  was  one  of  the 
best  indications  that  the  late  comer  was  afraid  he  would 
miss  something  if  he  remained  "tied"  up  quietly  at  home 
in  Chicago  while  "the  other  fellow"  took  advantage  of  a 
splendid  opportunity  to  "post"  the  convention  on  "poles." 
Messrs.  Valentine  and  Clark  were  warmly  welcomed. 

The  Stanley  Electric  Manufacturing  company,  whose 
western  office  is  at  No.  307  Dearborn  street,  Chicago,  as 
noted  elsewhere,  was  represented  at  the  Milwaukee  con- 
vention by  William  S.  Hine.  Business  may  not  be  as  lively 
in  some  quarters  as  in  others,  but  when  the  western  repre- 
sentative is  obliged  to  utilize  his  mealtime  in  figuring  on  a 
high  pressure  long-distance  transmission  plant,  it  is  not  hard 
to  imagine  that  the  good  name  of  Stanley  transformers 
gives  Mr.  Hine  plenty  to  do  in  making  new  estimates  and 
filling  orders. 

William  Goltz  of  Goltz  &  Smclair,  electrical  engineers 
and  contractors,  Milwaukee,  read  an  interesting  paper  be- 
fore the  convention.  Mr.  Goltz  is  well  known  as  one  of 
Milwaukee's  most  popular  manufacturers'  agents,  handling 
Ideal  engines,  curved  blade  exhaust  fans,  and  barrel  switches 
for  advertising  displays,  etc.  Mr.  Goltz's  office  is  in  the 
Academy  building,  Milwaukee,  where  he  carries  a  large 
stock.  His  pleasant  countenance  and  hearty  handshake 
made  him  many  new  friends  among  those  who  came  to  the 
Pfister. 

"Oh,  yes;  Charlie  Gregory  was  there."  And  this  time  he 
came  very  nearbringinghis  entire  company.  Manager  F.  J, 
Baker  of  the  Chas.  E.  Gregory  company  did  the  honors 
with  Mr.  Gregory,  but  even  the  light  of  these  two  distin- 
guished electrical  men  dwindled  into  absolute  insignificance 


enough  importance  to  warrant  bringing  company  in  the 
shape  of  his  associate,  F.  J.  Stafford.  Messrs.  Cooke  and 
Stafford  were  "everywhere"  and  in  contact  with  everybody, 
at  least  as  far  as  the  convention  was  concerned.  Although 
no  extensive  exhibit  was  made,  the  few  sample  Buckeye 
lamps  on  a  table  in  a  handsome  parlor  on  the  second  floor, 
backed  by  that  ever-present  personality  whose  kind  consid- 
eration and  unvarying  courtesy  is  too  well  known  to  make 


manyof  whom  were  astonished  to  find  him  once  again  in  prac- 
tically perfect  health.  Mr.  Fairchild  is  now  traveling  about. 
and  expects  shortly  to  return  to  New  York,  stopping  over 
on  the  way  home  to  see  a  few  friends  in  Chicago. 

The  Butler  Manufacturing  company,  Chicago,  was 
without  a  representative  at  the  convention,  but  its  full 
page  in  the  "western  newspaper"  told  the  story  very  nearly 
as  convincingly  as  could  a  clever  personal  representative. 
The  Butler  Manufacturing  company  makes  what  it  claims  is 
the  best  line  of  electric  specialties  to  be  found  anywhere.  It 
manufactffres  lamp  shades,  ceiling  boards  of  all  sorts, 
switches,  headlights,  lamp  guards,  screens,  and  a  line  of 
electrical  novelties  and  specialties  too  numerous  here  to 
mention.  Catalogue  "1894,"  however,  which  will  be  sent 
by  this  concern  on  application,  will  interest  every  buyer  of 
such  fi.xturesi 

M.  B.  Austin  also  formed  one  of  the  party  which  left 
Chicago  on  the  convention  train  from  the  C.,  M.  &  St.  P. 
depot  at  8:30  Wednesday  morning.  Mr.  Austin,  as  is  now 
preity  generally  known,  is  general  western  agent  for  the 
Safety  Insulated  Wire  &:  Cable  company,  New  York,  and  also 
for  Holmes,  Booth  &  Haydens  of  Waterbury,  Conn.,  with 
office  at  1533  Monadnock  building,  Chicago,  andwarerooms 
at  271-273  Frankhn  street.  Mr.  Austin  is  one  of  the  best 
known  young  men  in  the  western  electrical  circles,  and  his 
good  record  will  undoubtedly  insure  for  his  companies  many 
new  customers.  Mr.  Austin  made  fio  display  in  the  way  of 
samples,  but  someone  said  he  took  it  out  to  good  purpose 
in  "fine  work." 

Mr.  Nashold,  designer  and  manufacturer  of  the  Nashold 
cleat,  now  being  handled  by  the  Nashold  Cleat  company, 
934  Monadnock  building,  Chicago,  was  prevented  from 
presenting  his  new  quick  selling  specialty  to  the  men  of  the 
Northwest  at  the  convention.  The  Nashold  cleat,  which  is 
patented  in  the  United  Slates,  Canada,  England,  and  in 
France,  and  for  which  a  patent  has  been  applied  for  in  Ger- 
many, is  said  to  be  one  of  the  most  practical  cleats  made. 
It  is  formed  of  the  finest  glazed  porcelain,  in  one  piece, 
which  gives  it  strength;  it  will  lock  the  wire  firmly  and  not 
break  in  putting  up;  it  will  never  hold  moisture,  also  never 
hurt  the  insulation;  the  wire  can  easily  be  put  in  place  and 
removed  without  loosening  the  cleat. 

General  Manager  Franklin  S.  Terry  of  the  Sunbeam  Lamp 
Manufacturing  company,  Chicago,  in  his  usual  convincing 
manner  demonstrated  the  value  of  his  Sunbeam  "Vapor" 
lamp.  As  there  wasn't  a  man  at  the  convention  who  did 
not  see  the  Kerite  club-swinging  exhibit,  it  is  safe  to  say 
that  there  was  no  one  who  did  not  know  that  the  two  bril- 
liant lamps  on  the  end  of  the  Indian  clubs  swung  by  "Pro- 
fessor" G.  W.  Patterson  were  "Sunbeams"  in  more  senses 
than  one.  Mr.  Terry  said  he  had  but  one  thing  to  discourse,^ 
upon,  and  that  was  the  Sunbeam  "Vapor"  lamp.  It  may 
be  stated,  though,  that  although  Mr.  Terry  spent  most  of 
hfs  time  talking  lamps,  he  was  at  the  same  time  energetic- 
ally pushing  the  well  known  "C-S"  specialties,  the  C-S 
automatic  magnetic  cut-out  receivingconsiderable  attention. 


F]G.    9.       EXHIBITS    AT    THE    MILWAUKEE    CONVENTIOT. 


anything  beyond  mere  mention  necessary,  made  a  Buckeye 
"exhibit"  in  perfect  harmony  with  the  lamp,  viz.,  a  perfect 
success. 

No  man  at  the  convention  was  received  with  greater  con- 
gratulations than  was  C.  B.  Fairchild,  editor  of  the  Street 
Railway  Journal,  New  York.  As  the  majority  of  street 
railway  men  in  the  country,  as  well  as  electrical  men  in  gen- 
eral, well  know,  Mr.  Fairchild  for  some  months  has  been  on 
the  sick  list,  and  it  must  have  been  gratifying  to  him  to  re- 
ceive the  good  wishes  and  considerate  greetings  of  his  friends. 


The  New  York  Insulated  Wire  company  was  ably  rep- 
resented by  its  western  sales  agent,  James  Wolff.  It  is  safe 
to  say  that  if  an  unwary  central  station  man  ventured  into 
tlie  confines  of  the  convention  quarters  at  the  Pfister  House 
with  an  unfilled  order  in  his  pocket,  or  in  his  mind,  he 
would  have  been  a  man  of  remarkable  firmness,  or  perhaps, 
prejudice,  had  he  been  able  to  escape  without  giving  the 
whole,  or  at  least  a  part,  to  the  "husthng"  representative  of 

\CQntimced  on  fage  43.] 
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There  is  ribsolutely  no  excuse  for  the  existence  of  the  board 
as  at  present  constituted,  and  it  should  be  reorganized  on 
entirely  different  lines,  or,  better  still,  it  should  be  abolished. 
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Excellent  judgment  was  displayed  in  selecting  Chicago 
as  the  place  of  meeting  of  the  mid-summer  convention  of 
the  Nov th western  Electrical-association.  Unequaled  rail- 
road facilities  and  hotel  accommodations,  as  well  as  oppor- 
tunities for  seeing  the  latest  advances  in  electrical  engi- 
neering, are  advantages  that  Chicago  affords.  There  is  no 
doubt  that  the  local  members  of  the  association  will  provide 
ample  entertainment  for  the  visitors. 

The  people  of  Chicago  are  accustomed  to  ride  in  cold 
street  cars  in  the  most  severe  weather.  It  is  true  that  there 
are  stoves  in  many  cars,  pipes  and  gasoline  burners  in  oth- 
ers, but  in  all  the  cable  and  horse  car  lines  there  is  no  seri- 
ous attempt  made  to  properly  heat  the  cars.  This  condi- 
tion of  affairs  no  doubt  explains  the  complaint  made  by  a 
contributor  to  the  Tribune,  who  says  that  the  electric  cars 
on  North  Clark  street  are  warm.  They  are  heated  by  elec- 
tricity, it  is  explained,  and  the  passengers,  so  it  is  claimed, 
find  them  uncomfortable  on  account  of  the  heat.  This  is 
really  a  most  unique  complaint  and  is  worthy  of  notice. 

Commenting  upon  the  unfortunate  condition  of  affairs  in 
Brooklyn,  \he,  Rochester  Herald  inquires:  "Isn't  it  a  little 
absurd  that  the  Brooklyn  trolley  companies  should  think 
that  they  know  quite  as  much  about  their  own  business  as 
the  Board  of  Arbitration?"  and  it  adds:  * 'Any  way,  they 
ought  to  know  that  it  isn't  exactly  polite  to  treat  stich  om- 
niscient dignitaries  with  contempt."  The  members  of  the 
board  are  well-meaning  gentlemen,  no  doubt,  but  inasmuch 
as  they  have  no  power  to  settle  the  controversy  their  at- 
tempts to  impress  their  importance  upon  the  company  and 
the  strikers  is  really  a  grand-stand  play  for  public   effect. 


It  seems  to  be  the  purpose  of  the  advocates  of  the  Pacific 
cable  project  to  lose  no  further  time  in  making  the  proposed 
enterprise  an  accomplished  fact.  The  opposition  manifested 
in  this  country  to  the  granting  of  permission  to  lease  Necker 
Island  to  the  promoters  of  the  enterprise  has  aroused  the 
Canadian  and  English  authorities  to  a  realization  of  the  con- 
ditions that  prevail.  According  to  a  dispatch  from  Ottawa, 
Premier  Bowell,  speaking  of  the  project,  said  that  while  there 
would  no  doubt  be  certain  commercial  advantages  by  the 
connection  wi*-]!  Hawaii,  the  success  of  the  enterprise  was  by 
no  means  dependent  upon  the  United  States  consenting  to 
thelandingon  Necker  Island,  as  the  alternative  route  by  the 
way  of  Fanning  Island  would  be  adopted  if  the  other  route 
was  dropped.  The  government  had  received  tenders  for 
both  routes,  and  was  not  asking  for  any  exclusive  rights  to 
land  on  Necker  Island.  As  far  as  Honolulu  was  concerned, 
the  advantages  offered  by  the  Australian-Pacific  cable  were 
important,  for  while  it  would  not  prevent  the  laying  ofa 
cable  to  San  Francisco,  if  would  give  the  Hawaiians  the  ad- 
vantage ofa  connection  direct  with  Australia,  and  thence  to 
Asia,  which  the  San  Francisco  route  alone  cannot  offer. 

Of  course  the  English  and  Canadian  governments  rec- 
ognize the  fact  that  the  establishment  of  a  cable  line  con^ 
necting  Hawaii  with  this  continent  and  Australia  will  settle 
the  question  of  controlling  the  Pacific  cable  for  many  years. 
It  would  not  be  practical  to  operate  another  line  between 
Honolulu  and  this  country,  and  the  presence  of  the  British 
on  Necker  Island  would  of  itself  be  enough  to  keep  other 
enterprises  out.  An  "exclusive"  franchise  would  not  be 
required,  for  any  franchise  would  prove  practically  an  ex- 
clusive right. 


Whatever  the  merits  of  the  claims  of  the  strikers  on 
the  Brooklyn  street  railway  lines  may  be,  there  can  be  no 
doubt  of  the  result  of  the  controversy  if  the  leaders  counte-  - 
nance  the  violent  measures  to  which  individual  strikers  and 
misguided  sympathizers  have  resorted.  Public  opinion, 
will  not  uphold  any  party  to  a  controversy  in  resorting  to 
such  methods.  Law  and  order  must  be  maintained,  and  it 
is  the  duty  of  the  government — municipal,  state  and  na- 
tional— to  preserve  the  peace  and  protect  life  and  property. 
There  is  no  excuse  for  disorder,  as  the  police  force  of  the 
city  is  strong  and  the  militia  of  Brooklyn  is  well  disciplined 
and  effective,  consisting  of  four  regiments  and  a  battery 
numbering  about  3,000  men.  Then,  too,  there  are  in  thecity 
of  NewYork  several  regiments  that  can  be  called  out  within 
a  few  hours.  Surely  if  the  authorities  do  their  duty  they  can 
preserve  order  and  enforce  thelaw.  The  city  government  has 
nothing  to  do  with  the  merits  of  the  controversy.  Its  duty 
is  to  preserve  peace,  enforce  the  law  and  see  that  the  public 
interests  are  protected.  This  can  only  be  done  by  requir- 
ing the  company  to  operate  its  cars  according  to  the  pro- 
visions of  its  charter  and  its  franchises,  and  to  see  that  it  is 
afforded  ample  protection  in  doing  this.  Any  attempt  to 
molest  or  interfere  with  traffic  should  be  summarily  dealt 
with,  and  any  person  foand  obstructing  tracks,  disabling 
machinery  or  interfering  with  workmen  should  be  punished. 
It  is  to  be  regretted  that  the  strikers  have  been  allowed 
thus  far  to  have  full  swing.  On  Saturday  last,  according 
to  the  press  dispatches,  there  was  rioting  in  the  streets 
The  companies  attempted  to  operate  some  of  their  lines  and 
resorted  totheexpedient  of  sending  out  cars  carrying  United 
States  mail.  The  only  result  was  that  the  cars  were  sur- 
rounded and  stopped  and  the  drivers  and  conductors  driven 
from  their  posts.  The  mob  then  commenced  to  wreck  cars, 
the  efforts  of  the  militia  to  drive  it  back  being  only  par- 
tially successful.  Several  pitched  battles  resulted,  and, 
notwithstanding  an  order  for  more  troops,  the  violence  in- 
creased. There  can  be  no  excuse  for  such  scenes  of  dis- 
order and  lawlessness;  they  are  wholly  unnecessary.  The 
strikers  themselves  will  be  the  sufferers,  for  the  cpnimunity 
will  not  tolerate  such  methods. 


Like  the  former  meetings,  the  convention  of  the  North- 
western Electrical  association  at  Milwaukee  last  week  was 
an  enthusiastic  gathering  and  proved  beyond  doubt  that 
assemblages  of  this  character  when  properly  conducted  are 
both  interesting  and  instructive  to  the  participants  and  of  vast 
importance  to  the  industry.  The  report  of  the  proceedings 
and  the  papers  read  before  the  convention,  presented  else- 
where in  this  issue,  show  that  the  members  of  the  association 
attended  strictly  to  business  until  the  programme  had  been 
exhausted  and  then  turned  their  attention  to  the  amusement 
provided  by  the  committee  on  entertainment  with  a  keen 
appreciation  that  can  be  experienced  only  by  those  who  have 
earned  their  holiday  by  hard  work.  Every  feature  of  the 
meeting  was  thoroughly  enjoyed,  from  the  opening  address 
of  the  president  to  the  banquet,  and  it  is  needless  to  say  that 
the  visiting  members  fully  appreciated  the  efforts  that  were 


required  to  arrange  and  successfully  execute  the  plans  of  the 
several  committees. 

During  the  meetings  several  important  topics  were  dis- 
cussed. In  the  address  of  the  retiring  president  attention 
was  directed  to  the  subject  of  municipal  ownership  of  light- 
ing plants  and  the  abuses  which  their  establishment  entailed. 
A  more  appropiate  subject  could  not  have  been  selected,  all 
things  considered.  It  is  to  be  hoped  that  the  conser\'ativc 
business  men  of  Milwaukee  will  consider  carefully  the  words 
of  warning  and  the  protest  which  this  address  contained, 
remembering  that  the  samestandard  of  fair  dealing  and  good 
faith  should  be  maintained  in  all  transactions  with  corpora- 
tions that  obtain  between  individuals.  It  is  true  that  cor- 
porations at  times  overlook  this  fact,  and  there  is  consider- 
able ground  for  the  charges  which  Mr.  Paige  made  against 
manufacturing  or  "parent"  companies.  But  .this  does  not 
excuse  a  city  council  from  observing  these  requirements. 
Another  subject  of  interest  was  the  discussion  over  the 
advisability  of  enlarging  the  field  of  the  organization,  ex- 
tending its  scope  and  making  it  in  a  measure  a  national 
association.  The  objection  that  was  successfiiUy  raised  to 
this  proposition  was  that  the  present  organization  was  of 
much  greater  benefit  to  the  members  than  it  \yould  be  if  it 
were  to  be  developed  on  the  lines  of  the  National  Electric 
Light  association.  'The  latter  organization,  it  was  pointed 
out,  filled^the  field  so  far  as  anational  association  of  lightino- 
interests  was  concerned,  and  the  American.  Street  Railway 
association  filled  a  similar  place  in  its  field.  Under  the 
present  system  and  organization  the  Northwestern  associa- 
tion did  not  conflict  with  the  National  association  or  the 
American  association,  but  really  receives  much  encourage- 
ment and  aid  from  them.  It  was  decided  to  continue  as  the 
Northwestern  association,  and  during  the  ensuing  year  it  is 
hoped  that  the  new  administration  will  enlarge  the  influence 
of  the  organization  and  make  it  an  important  factor  in  defend- 
ing the  rights  of  corporations  in  the  legislatures  and  city- 
councils  whenever  they  may  be  attacked. 


Two  states  have  already  passed  laws  providing  for  the 
equipment  of  all  street  railway  cars  with  vestibules,  front 
and  rear,  and  in  both  states  the  constitutionality  of  the  law 
has  been  tested.  Minnesota  was  the  first  state  to  pronounce 
in  favor  of  this  humane  measure  and  Ohio  soon  after  fol- 
lowed this  example.     Now  New  York,  Wisconsin,  Michi- 
gan, Indiana  and  Colorado  have  under  consideration  similar 
laws.     Assemblyman  Wilcox  of  Cayuga  county  has  intro- 
duced into  the  New  York  Legislature  a  bill  requiring  street 
railway  companies  to  have  the  front  platforms  of  all  cars- 
propelled  by  electricity  or  cable  inclosed  or  screened  dur- 
ing  the  months  of  November,  December,   January,   Feb- 
ruary and  March,  except  cars  attached  to  the  rear  of  other 
cars.     The  purpose  is  to  shield  the  motormen  from  wind 
and  storm  while  in  the  performance  of  their  duty.     The  bilf 
provides  that  any  corporation  or  person  operating  a  car  in 
violation  of  the  law  shall  be  fined  $25  a  day  for  each  car  so 
operated.     In  all  the  states  the  essential  features  of  the  bills 
are  the  same.     The  street  railway  companies,  it  is  expected 
will  comply  with  the  law  vrithout  contest,  although  in  some- 
instances  it  is  known  the  companies  will  fight  the  measure 
General  Manager  Wyman  of  the  :\lilwaukee  Street  Rail- 
way company  announces  that  his  company  will  oppose  the 
bill.     He  says  that  in  most  cities  where  vestibuled  cars  have 
been  tried  they  have  been  found   impracticable  and  have 
been  removed.     Cars  with  vestibules  are  too  heavy  and  cum- 
bersome,   and   are  objectionable  because  the  view   of  the 
motorman  is  obstructed  by  the  window  in  the  vestibule 
Mr.  Wyman  declares  that  partially  vestibuled  cars  used  by 
his  company,  are  unsatisfactory.     Not  a  day  passes  he  re- 
ports, that  one  of  these  cars  is  not  disabled  and  taken  to  the 
repair  shops  or  breaks  down  on  the  line  and  causes  delay 
Special  extension   trucks  are  required   for   them,  as  their 
weight  is  too  great  to  run  them  on  the  longest  trucks  now 
in  use.     Mr.  Wyman's  statements  are  not  corroborated  by 
the  reports  from  cities  in  which  a  fair  trial  of  vestibule  car- 
have  been  given.  In  Rochester,  N.  Y.,  for  instance,  where 
a  liberal  policy  has  been  adopted  by  the  company,  the  prin- 
cipal lines  have  been  equipped  with  vestibule  cars  for  sev- 
eral years,  and  now  more  than  100  cars  of  ihis  description 
are  in  daily  operation.     The  company  will  equip  the  re- 
mainder of  its  cars  in  a  similar  manner  as  soon  as  the  work 
can  be  done.     It  may  be  observed  for  the  information  of 
street  railway  managers  who  oppose  this  law  that  the  ob- 
jections raised  by  the  Milwaukee  company,  which  practically 
covers  the  case  of  these  companies,  do  not  appear  to  be  well 
founded  and  that  practice  has  shown  that  there  is  really  no 
ground  for  this  opposition.     On  the  contrary   the  cars  are 
much   more  comfortable,  and  passengers    as    well  as  the 
employes    of  the  company  are  better  satisfied.     The   best 
sentiment    of  every  community    favors    the  improvement. 
It  is  a  reasonable  demand,  and  the  companies  will  find  that 
they  will  have  considerable  trouble  convincing  the  public 
that  the  improvement  is  impracticable. 


January  26,  1895 

Convention  Notes  ane  Personals. 

{Continued from  /<^£'^  41-'^ 
the  New  York  Insulated  Wire  company.  Mr.  Woln  was 
alwaj-s  *'chere,"  and  his  smiling  countenance  and  courtesy 
to  all  with  whom  he  came  in  contact,  to  say  nothing  ot  the 
"jolly  good  fellow"  in  his  nature,  made  him  a  hard  man  to 
resist.  It  is  safe  to  say  he  made  an  impression  that  will  re- 
vert.strongly  to  the  benefit  of  his  company. 

Vice-president  Herman  Andrae  of  the  New  Andrae  com- 
pany, which  recently  succeeded  the  pioneer  electrical  house 
of  Julius  Andrae,  was  in  constant  attendance  at  the  con- 
vention sessions  and  was  also  a  steady  frequenter  at  the 
Pfister  House  rotunda.      Mr.    An.drae   found   many   con- 
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ever  before  its  supply  business.  Messrs.  E.  M.  Scribner 
and  C.  D.  Wilkinson  are  the  men  in  active  touch  with 
this  branch  of  the  trade.  The  Western  Electric  com- 
pany is  now  carrying  a  complete  stock  of  Bryant  specialties, 
and  has  put  out  a  special  catalogue  covering  these  goods.  It 
is  also  selling  and  carrying  a  large  stock  of  Pass  &  Seymour's 
china  specialties.  A.  special  catalogue  covering  this  mate- 
rial is  also  obtainable  from  the  company.  As  the  company 
is  thoroughly  in  earnest  in  pushing  this  branch,  the  supply 
men  of  the  West  will  have  to  look  to  their  laurels.  Mr. 
Wilkinson  took  no  samples  to  the  convention,  and  there- 
fore attempted  no  display.  It  was  whispered,  though,  that 
while  he  made  no  attempt  at  show,  he  had  something  very 
interesting  in  the  line  of  "new  prices."     Without  doubt  the 
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plan,  $3  to  $5  per  day;  European  plan,  %i  to  $3  per  day. 
Other  hotels  in  close  proximity  to  the  Hollenden  are:  The 
Weddell,  $3  to  $5  per  day;  The  Stillman,  $3  to  $5  per  day 
Forest  City,  $2  to  $3  per  day;  Kennard,  $2  to  $3  per  day; 
American,  $2  per  day. 
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genial  spirits  and  his  courtesy  in  taking  care  of  the  trans- 
portation matters  for  stranger  delegates  was  much  appre- 
ciated. At  the  banquet  Mr.  Andrae  was  at  the  "proper  end" 
of  the  table,  and  entered  most  heartily  into  the  spirit  of  fun 
which  prevailed  at  the  festive  board.  Durmg  the  last  year 
Mr.~  Andrae's  business  increased  so  rapidly  that  he  was 
almost  prostrated  from  overwork,  but  under  the  new  organi- 
zation the  concern  will  be  able  to  take  care  of  the  even 
greater  trade  that  came  to  it  through  its  business-like 
methods  of  treating  all  customers. 

M,  M.  Wood,  the  prolific  young  inventor,  so  well 
known  through  his  being  the  sole  owner  and  manufacturer 
of  Wood's  electric  light  and  railway  specialties,  No.  1536 
Monadnock  building,  Chicago,  went  to  Milwaukee  with  the 
large  party  on  the  convention  train  over  the  St.  Paul  rail- 
way. Mr.  Wood,  in  addition  to  his  factory  in  Chicago, 
has  an  experimental  laboratory  at  Berwyn,  111.,  at  which  he 
is  developing  some  highly  interesting  and  unique  novelties. 
One  of  his  latest  productions  is  the  Eureka  porcelain  cleat. 
He  claims  for  this  that  it  is  the  only  straight  line  self-lock- 
ing cleat  made.  As  he  aptly  expresses  it,  "You  pull  the 
wire;  the  cleat  does  the  rest."  This  specialty  is  made  in 
one  piece,  is  light,  strong,  ornamental,  thoroughly  glazed, 
and  never  lets  a  wire  slip.  Mr.  Wood  is  a  keen  advertiser, 
and  his  business  card,  distributed  throughout  the  conven- 
tion, speaks  of  this  for  itself. 

While  not  making  any  display  in  the  way  of  samples, 
President  and  Treasurer  William  S.  Hine  and  Secretary 
Max  A.  Berg  of  the  Wallace  Electric  company,  Chicago, 
allowed  no  grass  to  grow  beneath  their  feet.  Mr.  Hine, 
as  is  well  known,  is  also  western  representative  of  the  Stan- 
ley Electric  Manufacturing  company,  with  factory  at  Pitts- 
field,  Mass.  In  his  dual  capacity  he  had  his  hands  full. 
Mr.  Hine  arrived  at  the  convention,  after  the  opening,  but 
Mr.  Berg  represented  the  Wallace  company  on  the  Chicago, 
Milwaukee  &  St.  Paul  convention  train  from  Chicago  to 
Milwaukee,  meeting  Mr.  Hine  afterward  at  the  Pfister.  As 
is  well  known,  the  Wallace  Electric  company  has  pushed 
itself  to  the  front  with  remarkable  rapidity,  and  no  little 
credit  for  the  concern's  present  success  is  due  to  the  energy 
of  its  officers,  whose  courteous  treatment  of  all  with  whom 
they  liave  business  dealings  has  done  not  a  little  toward 
making  many  fii-m  friendr,. 

-  Carl  K.  MacFadden  of  the  Nutting  Electric  conipany,i28- 
130  South  Clinton  street,  Chicago,  was  unable,  owing  to 
very  pressing  business  in  Chicago,  to  present  his  new  wax 
wheel  arc  lamp  to  the  convention.  He  sent,  however,  a  very 
loud  talking  representative  in  the  form  of  a  full  page  "ad." 
in  the  Western  Electrician,  which  excited  considerable 
notice,  especially  from  the  fact  that  the  Nutting  wax  wheel 
arc  lamp  is  now  used  to  illuminate  "the  best  lighted  tunnel 
in  the  world."  For  the  benefit  of  those  who  have  never  in- 
vestigated the  Nutting  wax  wheel  lamp,  it  may  be  said  that 
this  lamp  operates  without  magnets,  springs,  clutches  oresr 
capements;  it  is  simplicity  itself.  The  Nutting  company  is 
now  turning  out  its  perfected  lamp  for  series  constant  cur- 
rent circuits,  direct  current  constant  potential  circuits,  al- 
ternating circuits,  and  for  500  volt  street  railway  circuits. 
Buyers  of  lamps  will  find  it  worth  their  while  to  send  to  the 
Nutting  Electric  company  for  a  copy  of  "The  Wax  Wheel 
Lamp."^ 

C.  D,  Wilkinson  represented  the  Western  Electric  com- 
piny,  C'licago,  which  is  now  pushing  more  energetically  than 


Western  Electric  company  is  remarkably  well  equipped  lor 
the  general  supply  business.  With  its  immense  factories, 
both  East  and  West,  and  likewise  abroad,  it  certainly  has 
facilities  which  should  enable  it  to  prove  a  most  important 
factor  in  the  consideration  of  purchasing  agents  desirous  of 
a  high  class  of  goods  and  prompt  shipments. 


National  Electric  Light  Association. 

The  Trunk  Line  association  has  granted  a  rate  of  a  fare 
and  a  third  for  the  round  trip,  on  the  certificate  plan,  for 
members  and  delegates  attending  the  eighteenth  conve      iiii* 


Underwriters'  National  Electric  Associa- 
tion. 

At  the  recent  meeting  of  the  Underwriters'  National  Elec- 
tric association  in  New  York  the  following  named  officers 
were  elected:  President,  C.  E.  Bliven  of  Chicago;  vice- 
president,  W.  A.  Anderson  of  New  York;  secretary  and 
treasurer,  C.  M.  Goddard  of  Boston;  electrical  committee, 
F.  E.  Cabot  of  Boston,  Wm.  McDevitt  of  Philadelphia. 
Geo.  P.  Low  of  San  Francisco,  A.  E.  Van  Geisen  of  New 
York,  E.  A.  FitzGerald  of  Syracuse,  N.  Y.,  Edward 
Leloup  of  New  Orleans.  W.  H.  Merrill  of  Chicago,  A.M. 
Schoen   of  Atlanta,  A.  E.  Braddell  of  Philadelphia. 

The  electrical  committee  reported  as  follows  on  the  carry- 
ing capacity  of  wires  and  "fuses: 

It  must  be  clearly  understood  that  the  size  of  the  fuse  de- 
pends upon  the  size  of  the  smallest  conductor  it  protects, 
and  not  upon  the  amount  of  current- to  be  used  on  the  cir- 
cuit. Below  is  a  table  showing  the  safe-carrying  capacity 
of  conductors  of  different  sizes  in  Brown  &  Sharpe  gauge, 
which  must  be  followed  in  the  placing  of  interior  conduc- 
tors: 

Table  A.  Table  B. 

Concealed  Work,  Open  Work. 

B.  &  S.  G.  Amperes.  Amperes. 

0000 .2  r  8 312 

OQO iSr 262 

00 150 220 

o 125.. 185 

I 105 156 

2 SS 131 

3 75 uo 

4 63 92. 

5 53 77 

6 45 65 

S 33 46 

10 25 32 

12 , - .  17 23 

14 12 i5 

16 6 8 

IS, 3 5 

By  "openwork"  is  meant  construction  which  admits  of 
all  parts  of  the  surface  of  the  insulating  covering  of  the  wire 
being  surrounded  by  free  air.  The  carrying  capacity  of  16 
and  iS  wire  is  given,  but  no  wire  smaller  than  14  is  to  be 
used  except  as  allowed  under  the  rules. 

An  interesting  set  of  resolutions  on  the  subject  of  ground- 
ing the  neutral  wires  on  Edison  three-wire  systems  was  also 
adopted.     Following  is  the  essential  portion: 

Resolved,  That  the  practice  of  grounding  the  neutral  wire 
in  the  Edison  tube  system  is  a  constant  menace  to  the  prop- 
I  erties  lighted  thereby. 
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of  the  National  Electric  Light  association,  to  be  held  at 
Cleveland,  0.,  February  19th,  20th  and2ist.  Negotiations 
are  now  pending  for  a  special  train  from  New   York    to 

Cleveland,  notice  of  which  will  be  given  as  soon  as  the 
route  is  selected  and  schedule  arranged. 

The  indications  now  point  to  a  large  attendance  at  the 
Cleveland  convention  of  the  National  Electric  Light  asso- 
ciation. Hotel  accommodations  should  be  reserved  early 
to  insure  comfortable  quarters.  The  headquarters  will  be 
at  the  Hollenden  Hotel,  the  rates  being:     On  the  American 


MILWAUKEE   CONVENTION. 

Resolved,  That  the  practice  followed  by  some  Edison 
stations  of  blowing  out  or  burning  out  grounds  occurring 
either  un  the  positive  or  negative  sides  of  (he  underground 
system  is  extremely  dangerous,  and  evinces  a  wanton  disre- 
gard for  the  safety  and  welfare  of  property  interests. 

Resolved,  That  a  copy  of  this  resolution  be  furnished  each 
board  of  fire  underwriters  having  primary  jurisdiction, 
with  recommendation  that  such  steps  be  taken  as  may  be 
necessary  to  avert  this  great  hazard. 


It  is  probable  that  Tampa  and  Port  Tampa,  Fla., 
connected  by  an  electric  railway. 


'ill- be 
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January  26, 1895 


Members  and  Visitors. 

Following  is  a  list  of  the  members,  active  and  associate, 
who  were  present  at  the  meeting: 

ACTIVE  MEMBERS. 

W   E.  Baker Waupaca,  Wis. 

G.  L.  Cole ir;.^^'°'^'w^' 

E   L    Debell Sheboygan,  Wis. 

George  A.  Davis ,;^■^"^^"^^■  "JT/.'' 

Edward  Engebretsen Whitewater,  Wis. 

E  G  Mullen Milwaukee,  Wis. 

George  A.  Farwell Waukesha,  Wis. 

P    H    Korst Racme,  Wis. 

I   p   Lord Waupaca,  Wis. 

M.  Nippert ^^^^ ^V^^^'l' ]Z'^' 

C   C    Paige  Usnkosh,  W  is. 

t'  a.  Pamperin Oconto,  Wis. 

TohnSchuette -  .Manitowoc,  Wis. 

W    H  Thorp Beaver  Dam,  \\  IS. 

H.'  C.  Thorn Madison,  Wis. 

T    F  Wiley  - Stevens  JPoint,  ^\  is. 

Pliny  Norcross Janesville,  Wis. 

William  Goltz Milwaukee,  W  is. 

Herman  Andrae M  i  waukee,  W  is. 

Lucius  T.  Gibbs Milwaukee,  Wis. 

T   F   Grover Wauwautosa,  Wis. 

S' G.Coleman Milwaukee,  Wis. 

George  Grimm     c    Jefferson,  Wis. 

O   M    Rau .Milwaukee,  Wis. 

T   R.   Mercein Milwaukee,  Wis. 

H.  Amundsen La  Crosse,  Wis. 

W   P   Fitch Mason  City,  la. 

Edward  Daniell Menominee,  Mich. 

T.  H.  Harding LaPorte,  Ind. 

FredDe  Land Chicago,  111. 

Charles  Cuno Oconomowoc,  Wis. 

H-  F.  BoCTgis Milwaukee,  Wis. 

ASSOCIATE    MEMBERS. 

A.  C.  Bunce Chicago,  111. 

W.  W.  Low Chicago,  111. 

M    T   Stevenson Cleveland,  O. 

H.  D.  Latimer   Chicago,  III. 

S   F.  B.  Morse Chicago,  111. 

George  Whyte Chicago,  111. 

Loren  W.  Burch Chicago,  III. 

C.  E.  Gregory Chicago,  III- 

M.  J.  Sullivan Cincago,  111. 

John  R.  Markle  and  wile Chicago,  111. 

J.  Stedman Chicago,  111. 

NEW   MEMBERS. 

Ft.  Atkinson  Electric  Light  company. ,  ..Ft.  Atkinson,  Wis. 

James  Montgomery Wausau,  Wis. 

Lewis  Brittan : Waukegan,  111. 

G.  H.  Strang Richland  Center,  Wis. 

F  A.Copeland.' La  Crosse,   Wis. 

C   H.  Ruggles Milwaukee,  Wis. 

GeoraeS.  McLaren. .....Milwaukee,  Wis. 

H.  C.  Higgins Marinette,  Wis. 

A   A   Forman -  .Iron  Mountain,  Mich. 

c'd'.  Wilkinson Chicago,  III. 

W.  F.  Collins •' Wausau,  Wis. 

Willis  D.  Jameson.. Cincago,  III. 

J    A.  White Peoria,  111. 

Richard  A.  Dix Wauwautosa,  Wis. 

E.  P.  Ingham Fargo,  N.  D. 

J.  E.  Heaton Reedsberg,  Wis. 

Charles  L.  Rodman Ravenna,  O. 

J.  H.  Cooke Chicago,  III. 

Hiram  Stedman Berlm,  Wis. 

ChanningT.  Gage Chicago,  111. 

John  Valentine Chicago,  111. 

M.  A.  Warren Baraboo,  Wis. 

M.  B.  Austin : Chicago,  111. 

R.  H.  Pierce  and  wife Chicago,  111. 

E    M.Highlands CHnton,  la. 

John  D.  McLeod Milwaukee,  Wis. 

Charles  G.  Burton Chicago,  111. 

C.  D.  Wyman Milwaukee,  Wis. 

Max  A.  Berg Chicago,  III. 

John  C.  McMynn Chicago,  111. 

J.A.Wolff Chicago,  111. 

The  following  named  visitors  were  in  attendance: 

F.   J.  Stafford,   Jos.  M.   Hill,  F.   L.   Perry,  Ernest  L. 

Clark,  F.  J.  Baker,  W.  J.  Ferris,  Irwin  C.  Hoon,  George 

S.   Searing,  T-   R.  Allen,  C.  O.  Baker,   William  S.   Hine, 

Franklin  S.  terry,  Charles  W.  Forbrich,  I\I.  C.  Wheaton, 

G.   W.  Patterson,  M.  M.  Wood  and  George  Cutter,  Chi- 

ca^^o;  E.   D.  Haven,  F.   J.  Morawetz,  C.  B.   Case,  A.  C. 

Bunce,  Milwaukee;  C.  B.  Fairchild,  New  York;  G.  Her- 
bert Condict,  Philadelphia,  Pa, ;  A.  E.  Carrier,  Jeannette, 

Pa.  

Several  years  ago  a  party  of  eastern  capitalists  who  are 
interested  in  the  Leadville,  Colo.,  Water  company  figured 
on  putting  up  a  large  electric  power  plant  at  Leadville.  to 
run  the  mines  and  smelters.  Mr.  Priddy,  president  of  the 
water  company,  received  word  from  these  capitalists  recently 
that  they  would  now  put  up  the  money  to  erect  the  plant 
already  marked  out.  The  gentlemen  interested  are  Gov- 
ernor Cleves,  the  newly  elected  governor  of  Maine,  William 
Hanks,  a  capitaUst  of  Vermont,  W.  W.  Mason,  a  banker 
of  Portland,  Me,,  and  Mr.  Priddy  of  Leadville.  The 
necessity  of  an  electric  power  plant  to  run  the  mines  and 
smellers  has  long  been  felt  in  Leadville,  and  thenews  is  re- 
ceived with  welcome  by  the  mining  camp.  The  pipe  line  and 
the  power  plant  together  ^vill  cost  between  $150,000  and 
$175,000,  and  most  of  this  money  is  already  raised.  The  Hne 
will  be  twelve  miles  long  and  the  pipe  laid  will  be  36  inches 
in  diameter.  The  hne  will  tap  the  Arkansas  river  at  Bird's 
Eye  gulch  and  will  be  run  along  the  Oro  &  Fluming  com- 
pany's ditch  into  the  city  and  will  then  turn  down  Leiter 
avenue  to  Front  street,  where  the  power  plant  will  be  put 
up.  The  construction  of  the  pipe  line  will  cost  $100,000. 
It  will  require  i.early  100  carloads  of  iron  bands  for  the 
work. 


Death  of  A.  H.  Bauer. 

Alexander  H.  Bauer,  chief  electrician  of  Pullman's  Palace 
Car  company,  died  in  New  York  on  January  15th.  Mr.  Bauer 
had  been  afflicted  with  Bright'sdisease  for  sometime,  but  a 
speedy  termination  of  his  illness  was  not  anticipated,  and  as 
he  had  been  in  better  health  of  late  his  death  was  compara- 
tively unexpected.  He  passed  away  without  pain  and  in  full 
possession  of  his  faculties.  Mr.  Bauer  was  probably  the 
foremost  audioritj^on  electric  train  lighting'  in  the  United 
States,  and  he  was  well  known  to  electrical  men.  He  was 
also  an  old-time  telegrapher  and  was  for  several  years 
identified  with  the  storage  battery  business. 

Mr.  Bauer  was  a  native  of  Baltimore,  and  was  born  on 
August  9,  1846.  He  was  of  the  type  of  men  known  as 
"self-made,"  the  success  that  he  attained  being  solely  the 
result  of  his  own  ability  and  energ)'.  At  the  age  of  thirteen  he 
entered  the  service  of  the  Baltimore  &  Ohio  Railroad  com- 
pany as  a  messenger  boy.  He  became  a  telegraph  operator, 
and  at  the  outbreak  of  the  war,  in  1S61,  he  was  assigned  to 
the  office  at  Annapolis  Junction.  He  continued  in  the 
service  of  the  railroad  company  until  1864,  w^orking  in 
several  offices  in  western  Virginia  and  frequently 
acting  as  a  government  operator  during  the  campaign 
in  that  section  of  the  country.  In  1S64  he  took  a 
position  with  the  United  States  Telegraph  company 
at  Philadelphia.  After  the  war  Mr.  Bauer  joined  the 
Western  Union  force  in  Baltimore,  filling  various  positions, 
from  operator  to  manager  of  the  "  gold  and  stock"  ticker 
service.  Afterward  he  was  made  manager  of  the  Mutual 
Union  I'elegraph  company,  on  the  collapse  of  which  he 
permanently  retired -irom   the  telegraph  business.     At  one 


A.    H.    BAUER, 

time  he  was  connected  with  the  Edison  Telephone  company 
at  Baltimore. 

From  1SS2  to  18SS  Mr. -Bauer  was  engaged  in  the  storage 
battery  business.  He  filled  responsible  positions  with  the 
Electric  Storage  company  of  Baltimore  and  the  Electrical 
Accumulator  company  of  New  York  and  became  well 
known  to  the  electrical  iratemity.  On  February  iS,  1S8S, 
he  was  appointed  electrician  of  the  Pullman  company,  and 
he  remained  in  this  responsible  position  to  the  time  of  his 
death.  Mr.  Bauer  devoted  much  thought  and  experiment  to 
the  electrical  lighting  of  steam  railway  trains.  He  prepared 
several  papers  on  the  subject,  with  which  he  was  thoroughly 
conversant,  and  made  many  valuable  improvements  in  this 
line.  Of  late  years  he  had  made  his  headquarters  in  Jersey 
City,  where  he  could  oversee  the  operation  of  the  lighting 
plants  on  through  trains  running  south  and  west  from  New 
York,  but  he  was  often  at  the  general  offices  of  the  com- 
pany in  Chicago,  where  he  was  well  knovra. 

Mr.  Bauer  was  respected  for  his  practical  electrical 
attainments  and  well  liked  as  a  man.  He  leaves  a  wife  and 
an  adult  son,  the  latter  being  also  engaged  in  the  electrical 
business.     The  interment  was  at  Baltimore. 


La  Roche  Electric  Works. 

Official  notification  is  made  under  date  of  January  i8th  of 
the  assignment  of  the  La  Roche  Electric  Works  of  Phila- 
delphia. It  is  said  that  at  the  annual  meeting  of  the  stock- 
holders on  January  9th  it  was  decided  that  it  would  be  ad- 
visable for  the  company  as  a  corporation  to  go  into  liquida- 
tion. The  reason  assigned  for  this  action  is  "insufficient 
capital  to  meet  the  demands  of  an  increasing  trade;  and  as 
the  condition  of  the  financial  world  to-day  is  such  that  it  is 
a  practical  impossibility  to  obtain  capital  for  a  manufactur- 
ing corporation,  it  was  deemed  advisable  to  liquidate  while 
thft  company  was  still  solvent  and  accept  certain  proposi- 
tions which  have  been  made  them."  An  assignment  was 
made  to  J.  Franklin  Stevens,  formerly  secretary  and 
treasurer  of  the  company.  The  assignee  announces  on 
behalf  of  the  company  that  there  are  ample  assets  held  in 


trust  by  him  to  liquidate  the  claims  of  all  creditors  in  full 
and  leave  a  surplus  for  the  stockholders. 

F.  A.  La  Roche  has  secured  new  financial  support,  ana  lie 
proposes  to  purchase  the  entire  equipment  of  the  La  Roche 
Electric  Works  and  continue  the  business  with  increased 
faciUties  under  the  title  of  F.  A.  La  Roche  &  Co.  For  the 
present  the  business  will  be  continued  at  the  factory  of 
the  La  Roche  Electric  Works,  American  and  Diamond 
streets,  Philadelphia,  until  more  commodious  quarters  can 
be  obtained. 


The  Stadt  Theater  Fire. 

Fire  destroyed  the  Stadt  Theater  in  Milwaukee  on  Tuesday, 
January  15th.  The  work  of  destruction  occupied  only 
about  two  hours,  and  the  loss  aggregated  something  like 
$70,000. 

The  circumstances  afford  the  electrical  constructor  as  well 
as  the  user  of  electric  current  a  valuable  object  lesson.  The 
theater  had  been  elaborately  dressed  and  arranged  for  a 
charity  ball,  which  was  to  take  place  in  the  evening,  and  the 
final  touches  to  the  very  extensive  decorations  were  being 
made.  In  the  center  of  the  stage  w^as  a  temporary  chan- 
delier put  in  for  the  purpose  of  supporting  the  word 
'  'Charity"  in  illuminated  letters.  This  chandelier  was 
draped  in  tarleton  and  from  it  were  looped  streamers  of 
gauzy  parti-colored  and  highly  inflammable  material.  About 
1 1 130  A.  M.  the  committee,  desiring  to  see  the  effect  of  the 
preparations,  which  were  just  about  complete,  had  the  cur- 
rent turned  on  the  chandelier,  and  according  to  the  account 
of  a  Milwaukee  gentleman,  "the  light  blazed  up  brightly  and 
then  with  a  hissing  sound  a  wire  snapped,  sputtering  flames 
ran  swiftly  down  the  streamers  and  out  toward  the  scenery 
that  ran  up  to  the  roof." 

All  are  agreed  that  the  origin  of  the  fire  was  electric  cur- 
rent, but  there  are  several  ways  by  which  this  might  have 
caused  the  disaster,  and  which  should  never  have  been  per- 
mitted to  pass  the  eye  of  an  inspector:  First,  overloading 
the  wire,  so  that  an  excess  of  current  would  heat  and  burn 
it  off;  second,  an  imperfect  contact,  either  at  a  lamp  or  at 
an  unsoldered  joint,  might  have  caused  an  arc;  and  third 
(which  is  probably  the  true  explanation),  an  uncovered 
fuse  wire  or  strip  melted,  and  the  molten  metal,  from  want 
of  a  protecting  cover,  struck  and  lighted  the  inflammable 
material  which  surronnded  it. 

The  excuse  offered  for  poor  construction  in  similar  cases 
is  that  it  is  only  temporary  and  consequently  does  not 
require  as  much  care  as  permanent  work,  and  there 
is  a  widespread  belief  among  consumers  of  electric  light  and 
power  currents  that  anybody  can  run  a  wire  and  "lap  on" 
to  an  electric  conductor  as  well  as  an  expert,  and  there  are 
those  believing  this  who  leave  no  stone  unturned  to  evade 
an  inspection  of  their  plants  by  electrical  experts.  Too 
often,  in  temporary  work,  joints  are  left  unsoldered,  fuse 
blocks  are  left  uncovered,  insulators  are  omitted,  second- 
hand and  imperfect  wire  is  used,  wires  are  overloaded,  op- 
posite poles  are  bunched  together,  flexible  cords  are  twined 
around  grounded  gas  fixtures,  the  very  cheapest  of  material 
of  all  kinds  is  used,  and  then — "there  is  no  use  to  pay  for 
having  it  inspected,  for  it  is  only  temporary,"  is  what  the 
constructor  tells  the  consumer. 


Track  Sweepers  for  Philadelphia  Trolley 
Cars. 

All  the  passenger  railway  companies  are  prepared  for 
snowstorms,  and  with  new  electric  sweepers  expect  to 
keep  their  tracks  clear,  snys  the  Public  Ledger  of  Philadel- 
phia. The  Philadelphia  Traction  company  used  electric 
sweepers  last  winter  on  the  Thirteenth  and  Fifteenth, 
Twelfth  and  Sixteenth,  and  other  lines  Avhich  were  then 
operated  by  electricity. 

Additional  sweepers  have  been  obtained  for  the  lines  on 
which  the  trolley  system  has  been  put  in  operation  since 
last  winter. 

Electric  sweepers  are  propelled  by  motors  of  the  same 
power  that  the  cars  are  provided  with,  and  in  a  cab  there 
another  motor  to  drive  the  revolving  brooms.     The  broom 
of  the  old  horse  sweepers  were  driven   from  the  axles  to 
which  they  were  geared. 

The  People's  Traction  company  has  purchased  sweepers 
from  the  Le\vis  &  Fowler  company  of  Brooklyn.  These 
sweepers  are  of  a  somewhat  different  type  than  those  pur- 
chased by  the  Philadelphia  Traction  company.  The  cabs 
cover  the  entire  sweeper  and  protect  the  25  horse  power 
motors  for  driving  the  brooms  and  the  various  levers  which 
are  necessary  to  change  the  positions  of  the  brooms. 
There  is  a  25  horse  power  motor  on  each  axle  to  move  the 
machine.  The  People's  Traction  company  has  purchased 
six  of  these  sw^eepers,  and  they  have  been  sent  to  tJie  depots 
of  the  various  lines. 

Twelve  sweepers  have  been  purchased  by  the  Electric 
Traction  company  from  the  Lewis  &  Fowler  company  and 
from  the  J.  G.  Brill  company  ot  Philadlphia.  They  are  simi- 
lar to  those  mentioned  and  have  been  sent  to  the  depots  of 
the  different  lines  of  the  system. 


The  Central  New  York  Telephone  &  Telegraph  qompany 
is  about  to  erect  a  five-story  stone  building  on  Montgomery 
street  in  Syracuse.  The  company  is  also  preparing. to  place 
its  wires  underground. 


January  26,  1895 


WESTERN    ELECTRICIAN. 


45 


A  Storage  Battery  Experience.^ 

By  G.  Herbert  Condict. 

The  city  of  Merrill,  %vith  a  popnlation  of  about  9,000,  is 
situated  on  the  Wisconsin  river  in  the  lumber  regions  of 
Northern  Central  Wisconsin,  255  miles  north  of  Milwaukee. 
The  city  is  di\idetl  by  the  Prairie  river  (which  here  flows 
into  the  Wisconsin)  into  two  parts,  the  east  side  and  the 
west  side.  The  Merrill  Railway  &  Lighting  company 
operates  the  trolley  road  runnmg  between  the  two  extremes 
of  the  city,  a  distance  of  i ;'+  miles.  The  road  was  built  for 
three  cars  with  two  turnouts,  but  only  two  cars  are  run 
ordinarily.  The  cars  are  run  without  schedule,  making  the 
round  trip  in  from  20  to  30  minutes,  accordingto  demands  of 
travel.  Power  is  supplied  from  a  water  wheel  at  the  east 
side  plant  of  the  company,  situated  near  the  track,  about 
one-half  mile  from  the  east  end.  The  water  wheel  is  run 
without  governor,  as  that  was  lound  to  be  useless  owing  to 
sudden  variations  of  load.  As  can  be  readily  understood 
the  running  of  cars  under  these  conditions  was  not  at  all 
satisfactory. 

The  electric  lighting  of  the  city  is  divided  between  two 
stations,  the  east  side  beingrun  from  the  water  power  plant 
before  mentioned,  situated  at  the  center  oflheeast  side  light 
distribution,  the  west  side  from  a  steam  plant.  The  east 
side  equipment  consists  of  two  25  kilowatt  Edison  dynamos, 
on  the  three-wire  system,  carrying  a  maximum  of  1,000 
lights,  and  a  United  States  machine  for  municipal  lighting 
carrying  150  lights,  500  volts,  five  lamps  in  series.  The  west 
side  equipment  comprises  a  20  kilowatt  Edison  machine, 
carrying  a  maximum  of  about  400  lij^hts  on  the  two-wire 
system,  a  Weston  150  light  500  volt  dynamo  and  a  30  light 
arc  Thomson-Houston  machine.  There  are  no  gas  works 
in  the  (own. 

The  storage  battery  plant  recently  installed  is  situated 
midway  between  the  east  and  west  side  stations,  on  the  line 
of  the  trolley  road,  about  three-fourths  of  a  mile  from  the 
east  side  power  house  and  one-fourth  mile  from  the  center 
of  west  side  light  distr-bution.  The  plant  consists  of  240 
1 1  "E"chloride  accumulators  with  a  capacity  of  500  ampere 
hours  at  50  ampere  rate.  The  batteries  are  divided  into  four 
series  of  60  cells  each,  connected  to  a  switchboard,  so  ar- 
ranged that  the  cells  may  be  connected  to  the  railway,  240 
in  series,  or  to  the  lighting  circuits  in  two  parallel  series  of 
60  cells  each  on  each  side  of  the  three-wire  system,  capable 


garlock's  water-pkoof  hydraulic  packing. 

of  supplying  nominally  400  16  candle  power  lamps  for  ten 
hours,  or,  at  maximum  discharge,  600  lamps.  An  inde- 
pendent feeder  connects  the  battery  with  the  east  side  power 
house  three-fourths  mile  distant.  A  variable  resistance  is 
placed  in  circuit  between  battery  and  railway  so  that  when 
the  battery  is  fully  charged,  requiring  a  voltage  of  600,  the 
voltage  on  the  railway  may  be  cut  down  if  necessary. 

The  operation  of  the  east  side  lighting  and  the  night 
running  of  cars  (or  rather  car)  was  most  unsatisfactory  before 
the  battery  plant  was  installed.  Owing  to  lack  of  power  it 
was  necessary  to  couple  together  railway  and  lighting  water 
wheels,  so  that  the  slightest  variation  in  railway  demand 
was  apparent  in  light.  Only  one  car  could  be  run  during 
lightmg  hours.  That  the  dwellers  in  Merrill's  east  side 
should  consider  electric  lighting  a  failure  and  that  the 
traveler  in  the  slow  traveling,  dindy  lighted  car  sighed  for 
the  return  of  the  ancient  horse  car,  is  not  to  be  wondered 
at.  On  January  4,  1S95,  the  battery  was  connected  to  the 
railway  circuit.  A  great  improvement  in  running  of  cars  was 
immediately  noted  by  all,  but  it  was  at  night  that  the  con- 
trast was  most  apparent.  The  two  water  wheels  were  con- 
nected together  as  usual,  but  the  railway  generator  charged 
the  battery  at  a  steady  rate  of  20  amperes  instead  of  run- 
ning a  car  with  its  ever  varying  demand  of  from  o  to  120 
amperes.  Instead  of  one  dimly  lighted,  slow  running  car, 
two  brilliantly  lighted  cars  were  operating  at  the  highest 
speed  allowable  on  the  streets;  instead  of  a  succession  of 
sharp  peaks  the  voltage  ''curve"  of  the  lighting  circuit  became 
practically  a  straight  line;  instead  of  9  volts  variation  on 
each  side  of  three-wire  system  as  at  first,  there  is  practically 
no  variation,  demonstrating  most  clearly  the  capability  of  the 
battery  to  respond  to  all  demands  of  railway,  no  matter  how 
severe.  On  several  occasions  the  two  cars  were  operated 
by  the  battery  alone  for  several  hours  at  a  stretch,  thus  in 
the  daytime  allowing  the  entire  shutting  down  of  the  power 
plant  and  at  night  of  the  use  of  the  two  water  wheels 
exclusively  for  lighting. 

The  company  intends  to  increase  its  power  at  the  east  side 
plant  by  the  addition  of  a  wheel  to  operate  the  railway  gen- 
erator. By  this  addition  the  two  wheels  now  in  use  may  be 
utilized  for  east  side  lighting  while  the  battery  carries  the 
west  side  incandescent  lighting.  The  battery  will  be  charged 
during  the  day  as  at  present,  from  the  railway  generator,  at 
the  same  time  keeping  voltage  even  on  the  railway  circuit. 
This  plan  will  enable  the  company  to  do  away  entirely  with 
the  west  side  steam  plant,  there  being  surplus  water  power 
sufficient  to  run  the  arc  and  500  volt  incandescent  machmes 
now  at  the  west  side. 

1.  Address  at  the  meeting  of  the  Northwestern  Electrical  associa- 
tion, Milwaukee,  January  16-18,  1895. 


Electrical  Business. 

During  the  discussion  at  last  week's  convention  of  the 
Northwestern  Electrical  association  in  Milwaukee,  Clias.  E. 
Gregory  of  Chicago  made  the  following  remarks  on  "Elec- 
trical Business:" 

"To  the  station  superintendent  I  would  say,  cheapen  the 
cost  of  your  product  by  practicing  true  economy,  and  a  few 
suggestions  along  this  line  may  not  be  amiss.  The  production 
of  steam  being  the  chief  item  of  expense,  the  operator  should 
know  what  furnace  boiler  and  grate  afforded  the  greatest 
evaporation  for  the  dollar  ex|5ended.  The  engine  for  trans- 
forming your  steam  into  power,  the  generator  which  is  to 
transform  the  initial  horse  power  into  the  watt  which  you 
sell  to  your  customer,  the  workmanship  employed  in  your 
dislributory  system, the  efficiency  of  the  lamp  furnished — are 
all  worthy  of  very  careful  consideration. 

"Sentiment  is  often  a  barrier  to  good  business,  and  I  have 
no  doubt  that  many  of  you  are  in  the  dark  on  some  of  the 
salient  points  mentioned.  Would  it  not  be  good  business  to 
enlist  the  services  of  an  engineer  competent  to  advise  you  if 
such  is  the  case?  If  you  cannot  overcome  the  ever-present 
scale  in  your  boilers,  would  not  a  chemical  analysis  of  the 
water  you  are  using  and  a  prescription  for  counteracting 
the  scale-forming  ingredients  therein  contained  lessen  the 
cost  of  producing  steam?     I  think  it  would. 

"From  the  standpoint  of  a  supply  man,  I  can  voice  my 
opinion  as  to  what  constitutes  good  electrical  business,  and 
am  prepaied  by  facts  to  answer  any  criticism.  Sell  only  such 
material  as  you  can  stand  behind  with  an  absolute  guarantee 
that  it  is  suited  to  the  work  contemplated.  When  you  have 
obtained  the  confidence  of  your  customer  you  have  paved 
the  way  to  a  profitable  business  with  him.  Turn  orders  down, 
or  buy  of  a  competitor  with  which  to  fill  an  order,  rather 
than  ship  an  inferior  article.  In  purchasing  electrical  ma- 
terial, quality  should  be  first  considered,  then  the  price. 
First  earn  the  reputation  of  being  trustworthy  and  yon  are 
sure  to  earn  the  dollar. 

"As  the  electrical  business  takes  on  age  and  the  novelty 
of  the  new  invention  wears  off,  we  find  ourselves  very  near 
to  the  plane  upon  which  we  find  the  iron  and  woodworking 
industries.  There  was  a  lime  whan  we  paid  $100  lor  a  series 
arc  lamp,  $Soa  thousand  for  carbons,  charged  $i  per  night 
for  commercial  arc  lights  and  50  cents  admission  to  our 
wonderful  little  engine  rooms.  Then  it  could  be  truthfully 
said  that  we  were  nursing  theinfant,  but  the  advertisement — 
"For  Sale:  500  horses.  We  have  adopted  electrical  equip- 
ment. Apply  to  Chicago  Street  Railway  company" — which 
appeared  in  the  Chicago  Tribune  of  last  Sunday  will  aid  in 
convincing  you,  if  necessary,  that  we  are  no  longer  nursing 
an  infant,  but  a  giant  who  requires  at  least  $600,000,000  per 
annum  for  his  supplies  and  expenses." 


Garlock's  Water-proof  Hydraulic   Pack- 
ing. 

The  constant  demand  for  a  superior  packing  for  the 
plungers  and  pistons  of  pumps,  pumping  and  hydraulic 
machinery  induced  the  Garlock  Packing  company  of  Pal- 
myra, N.  Y.,  to  produce  apacking  to  meet  all  requirements. 
The  water-proof  hydraulic  packing  is  the  outcome  of  numer- 
ous experiments  and  practical  tests,  in  the  water  ends  of 
pump  plungers,  pump  pistons,  hydraulic  elevators  and 
hydraulic  machinery,  and  the  results,  it  is  said,  fully  justify 
the  company's  claim  that  it  has  produced  a  first-class  water- 
proof packing  for  light  or  heavy  duty,  made  of  the  best  flax 
and  thoroughly  lubricated  with  a  water-proof  compound 
which  is  strictly  free  from  acid.  This  packing  is  made  in 
all  sizes  up  to  two  inches,  and' is  placed  on  the  market  in 
the  form  shown  in  the  illustration. 

Heretofore  the  best  rawhide  hydraulic  packing  answered 
the  purpose  well  for  a  time,  but  soon  became  water-soaked 
and  soft  from  the  use  of  oils,  losing  its  strength;  and  piston 
plungers  were  sure  to  leak  badly,  requiring  constant  re- 
packing. This  packing  is  intended  to  resist  excessive  pres- 
sures and  retam  its  solidity.  One  of  the  principal  claims 
for  this  packing  is  that  it  is  absolutely  water-proof  and 
oil  proof.  Engineers  who  daily  experience  the  difficul- 
ties of  leaky  pump  plungers  will  no  doubt  greatly  appre- 
ciate the  advantages  claimed  for  this  article. 


High  Potential  Switch. 

A  new  type  of  high  potential  knife  switch  has  been  de- 
signed by  Charles  H.  Herrick,  E.  E.,  and  is  manufactured 
by  the  W.  S.  Hill  Electric  company,  No.  133  Oliver  street, 
Boston,  Mass. 

The  cut  shows  one  of  a  group  of  six  switches  now  in  use 
at  the  station  of  the  Narragansett  Electric  Lighting  com- 
pany of  Providence,  K.  I.,  where  they  are  successfully 
carrying  currents  of  400  amperes  at  1,000  volts  alternating 
current. 

With  the  advent  of  large  direct-connected  generators  a 
need  for  a  switch  to  handle  and  transfer  the  heavy  currents 
was  felt,  and  Mr.  Herrick  has  successfully  met  the  demand. 
It  will  be  seen  that  tie  switch  is  very  quick  break,  has  a 
flash  guaid  between  its  opposite  poles,  breaks  both  ma- 
chines and  circuit  and  has  its  yoke  at  a  point  of  absolute 
safety,  both  to  operator  and  switch.  In  operation  there  is 
no  flash  when  the  switch  is  thrown  and  the  slighte>t  possi- 
ble "wink"  in  the  lamp  to  which  it  supplies  current.  It 
will  also  be  seen  that  the  illustration  shows  a  switch 
adapted  for  use  on  the  front  of  switchboards,  but  designs 
have  been  completed  for  the  same  type  of  switch  to  be 
placed  on  the  rear  of  the  hoard.  This  type  is  operated  by  a 
lever  and  handle  extending  through  a  slot  cut  in  the 
switchboard.  The  switch  has  solid  cast  copper  blades,  mi- 
canite  insulations  on  yoke  and  the  well-known  Hill  rein- 
forced contacts,  and  will  be  given  a  carrying  capacity  of  50 
per  cent,  in  excess  of  its  regular  duty  to  allow  for  all  reason- 
able overloads.  It  is  adapted  for  all  varieties  of  duty,  from 
110  and  500  volt  circuits  to  those  carrying  2,000  volts  alter- 
nating current. 

It  is  the  intention  of  the  Hill  company  to  build  these 
switches  in  all  sizes  and  types  as  demand  may  arise  for 
for  them,  and  it  will  design  this  switch  to  perform  any  spe- 
cial duty  and  guarantee  results.  The  Hill  company  has 
given  it  the  name  of  "Herrick  high  potential  switch." 

As  noted,  the  illustration  shows  the  switch  in  use  on  the 
alternating  switchboard  designed  by  Mr.  Herrick  for  the 
Narragansett  Electric  Lighting  company,  which  is  capable 
of  handling  50,000  to  100,000  16  candle  power  lamps.  The 
design  of  this  board  is  such  that  all  changes  of  machines 
and  circuits  are  made  instantly  and  without  the  use  of 
plugs  or  cables  of  any  sort.  The  generators  can  be 
arranged  to  run  in  multiple  or  independently  as  desired, 
provision  being  made  in  the  design  of  the  board  to  admit 
of  this  feature.  This  board  was  also  the  product  of  the  Hill 
company's  shops  and  is  strikingly  handsome,  being  22  feet 
by  six  feet  in  size  and  constructed  of  Italian  marble. 

The  Plill  company  will  be  glad  to  answer  all  inquiries 
and  make  quotations  to  all  who  may  be  interested. 


Cincinnati  Telephone  Service. 

At  the  recent    annual  meeting  of  the  Cincmnati   Tele- 
phone company  General  Manager  Stone  made  the  following 
statement: 
Average  number  of  connections  per  day  (week 

days,  24  hours) 52,110 
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Average  number  connections  per  day  (Sundays, 24 

hours) 10,000 

Connections  made  during  the  year  (week  days, 

Zi^  days) 16,310,430 

Connections  made  during  the  year  (Sundays,  52 

days) 520,000 

Total  number  of  connections  for  the  year  ending 

December  31,  1S94 16,830,430 

Average  number  of  connections  per  subscriber 

per  day 13 

The  average  cost  to  subscribers  is  a  fraction  less  than  two 
cents  per  message,  including  answeis  thereto.  There  is  no 
fraction  of  a  cent  small  enough  to  estimate  the  cost  per 
message  to  the  majority  of  large  users  of  the  telephone, 
and  there  is  no  service  that  gives  as  much  value  for  the 
amount  expended  as  the  telephone. 

The  low  rental  fixed  by  this  company  for  copper  metallic 
circuits,  equipped  with  long-distance  instruments,  has  been 
appreciated  so  highly  by  our  patrons  that  about  half  of  our 
subscribers  have  availed  themselves  of  that  class  of  service. 
All  trunk  lines  between  the  different  exchanges,  and  most 
of  our  toll  lines,  have  been  changed  to  copper  metallic  cir- 
cuits. The  advent  of  the  long-distance  fines  in  this  city 
makes  it  possible  fur  a  local  long-distance  subscriber  10  talk 
to  more  than  100,000  other  subscribers  in  the  United  States 
using  the  long-distance  telephone.  This  class  of  service 
has  proved  so  satisfactory  that  we  have  several  hundred  or- 
ders on  file  to  change  subscribers'  lines  and  instruments 
from  grounded  to  metallic  circuits,  and  it  is  reasonable  to 
assume  all  local  subscribers  will  a\ai!  themselves  of  this 
perfect  service  during  the  year  1S95. 

The  total  number  oi  toll  messages  sent  and  received  over 
toll  lines  during  the  year  1S94  was  102,141,  an  increase  of 
5,933  messages  over  1S93. 

Our  records  show  that  the  per  cent,  of  profit  to  the  com- 
pany from  metallic  circuit  subscribers  is  less  than  the  per  cent. 
from  grounded  fine  subscribers.  This  comes  from  the  fact 
that  two  copper  wires,  three  cells  of  battery  and  a  bridging 
bell  must  be  maintained  to  properly  operate  a  metallic  cir- 
cuit equipped  with  long-distance  instruments,  while  less  than 
half  tbat   equipment   is    required    to    be    maintained    for 
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frroundecl  lines.  The  constant  extensions  of  electric  street 
railroads  and  electric  lights  have  increased  the  noise  on 
grounded  lines  until  it  is  impossible  to  give  satisfactory  serv- 
ice over  them,  and  there  is  no  alternative  but  to  change 
them  to  metallic  circuits  {two  copper  wires)  equipped  with 
long-distance  instruments. 

Incandescent    Lighting     on    the     Meter 

System  Compared  with  the  Contract 

System.' 

By  G.  L.  Cole. 

In  taking  up  the  subject  of  incandescent  lighting  on  the 
meter  plan,  I  shall  state  my  own  experience  from  the  date 
of  my  going  to  the  city  of  Beloit  in  September,  1S93.  -^t 
that  time  I  found  my  customers  divided,  some  on  the  con- 
tract and  others  using  meters.  Now  the  question  arose, 
whether  I  should  furnish  this  current  on  the  European, 
meter  plan — pay  for  what  you  receive — or  the  American 
plan  by  contract — take  all  you  can  get.  Two  questions  came 
up  for'con<;ideration  in  changing  from  contract  plan  to  meter 
system.  First — A  considerable  outlay  in  meters.  Second — 
Would  the  additional  returns  warra  it  the  change? 

To  compensate  me  for  the  extra  investment  in  the  meters, 
I  charge  meter  rental,  which  pays  a  good  percentage.  As 
showing  the  additional  profit  in  the  meter  over  the  contract 
system,  I  will  give  an  example.  I  had  a  customer  on  the 
contract  plan  who  was  paying  $3.50  per  month  for  the  electric 
current  in  his  residence.  I  changed  him  to  meter  basis  and 
his  bills,  run  on  the  meter  plan,  for  seven  months,  were 
$53.49,  an  average  of  $7.64  per  month.  There  is  a  good 
deal  of  satisfaction  to  feel  that  what  current  the  customer 
uses  I  am  receiving  pay  for,  and  not  is  wasted,  as  is  generally 
done  on  the  contract  plan.  When  I  furnish  current  on  the 
metter  plan  and  the  customer  leaves  his  residence  for  a  short 
time,  I  make  a  minimum  charge  of  $i  per  month  in  addition 
to  meter  rental,  while  if  this  service  were  furnished  on  con- 
tract the  usual  cry  would  be  raised,  "We  have  not  used  the 
lights."  Unless  adiscount  were  made  dissatisfaction  would 
arise. 

Another  advantage  was  that  I  could  use  a  smaller  trans- 
former to  supply  the  customer  on  meter  plan  than  I  could  on 
contract  plan,  fori  felt  assured  that  the  customer  would  not 
use  at  any  one  time  the  entire  number  of  lamps  wired  unless 
for  special  occasions,  when  we  could  temporarily  install  a 
larger  transformer.  To  illustrate:  For  a  factory  wired 
with  95  lamps  1  only  use  a  50 light  transformer,  and  the  bills 
run,  at  20  cents  per  1,000  watts,  $459.10  for  eight  months, 
an  average  of  $57.38.  Another  example:  Wehave  180  lights 
in  one  factory;  these  are  only  used  until  6  p.  m.,  so  we  put 
up  a  50  light  transformer,  and  from  the  same  transformer 
we  connect  an  additional  40  lights  for  a  lodge  room.  Both 
of  these  customers  are  on  the  meter  basis,  and  I  will  say  that 
the  income  on  the  investment  has  been  very  satisfactory  to 
me;  and  this  manner  of  furnishing  the  current  has  given 
entire  satisfaction  to  the  consumer,  for  he  pays  for  what  he 
uses  and  no  more.  Another  advantage  is  the  large  number 
of  lights  we  can  wire  from  a  medium  sized  dynamo.  1  leel 
assured  the  customer  will  turn  off  all  the  lights  he  can 
]30ssibly  spare  to  keep  his  bills  down  as  low  as  possible.  I 
now  have  3,300  incandescent  lights  wired,  an  average  in- 
crease of  151  lights  per  month. 

My  dynamos  are  one  of  750  lights  and  one  of  1,000  lights. 
When  I  purchased  the  plaiit  I  found  the  entire  number  of 
incandescent  lamps  wired  was  1,029,  and  the  average  daily 
doad  was  550.  It  is  my  opinion,  based  on  former  experience, 
that  where  there  were  S25  incandescent  lamps  wired  entirely 
on  the  contract  plan  the  average  daily  load  was  450.  This 
shows  that  over  one-half  the  number  wired  were  being  used. 
On  the  meter  plan  I  can  calculate  on  about  one-third  the 
number  burning  that  I  have  wired,  or  about  S50  on  an 
average  for  10  hours. 

Still  another  advantage  is  the  profit  in  wiring 'residences, 
for  I  find  that  people  will  put  in  more  lights  when  they  are 
to  be  used  on  the  meter  system  than  they  would  when  on 
the  contract  system,  where  the  basis  0/  furnishing  current  is 
so  much  per  lamp.  It  lollows  that  our  customers  feel  better 
satisfied  to  have  their  houses  thoroughly  equipped  with 
lamps  from  garret  to  cellar  and  in  the  stables  as  wtU,  know- 
ing that  after  they  are  once  installed  they  are  no  expense  to 
maintain  unless  they  are  used. 

The  following  points  are  self-evident  in  favor  of  the  meter: 
The  station  receives  pay  for  current  furnished;  the  customer 
pays  only  for  the  current  received;  service  is  more  satisfac- 
tory to  the  customer  because  it  is  more  complete,  and  in- 
vestment under  the  meter  system  commands  a  larger  field 
than  is  possible  to  obtain  under  the  contract  system.  It 
stimulates  economy  on  the  part  of  the  customer  and  induces 
study  on  the  part  of  the  owner.  The  meter  system  is 
eminently  fair  to  both  parties,  and  soon  after  installation 
commends  itself  to  the  public. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  January  19. — Readers  of  the  Western 
Electrician  must  be  fully  acquainted  with  the  progress  of 
the  great  strike  on  the  surface  railways  in  Brooklyn,  and  I 
shall  not  attempt  to  retell  the  story  that  has  occupied  so 
much  space  in  the  columns  of  the  daily  newspapers.  It  is 
one  of  the  greatest  street  railway  strikes  in  the  history  of  the 
country,  and  after  a  week's  struggle  the  end  does  not  seem  to 
be  in  sight.  Mayor  Schieren  has  made  every  effort  to  settle 
the  strike,  but  thus  far  his  exertions  have  come  to  naught. 
The  State  Board  of  Arbitration  and  Mediation  has  tried  its 
hand,  but  also  without  avail.  The  matter  has  been  taken  in- 
to the  courts  by  merchants  whose  business  has  been  affected, 
and  it  has  also  been  brought  up  before  the  State  Board  of 
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Railroad  Commissioners.  The  whole  city  is  in  a  measure 
demoralized.  Men  from  other  cities  have  been  imported  by 
the  companies  to  take  the  place  of  the  strikers,  and  scenes 
of  rioting  and  violence  ensued  when  the  non-union  men 
endeavored  to  take  out  the  cars.  The  police  force  of 
Brooklyn  consists  of  1,700  men  and  is  unequal  to  the  task 
of  coping  with  the  5,000  angry  men  who  have  left  the 
employment  of  the  street  car  companies.  The  Brooklyn 
militia  has  been  called  out,  and  the  New  York  regiments 
soon  will  be.  Soldiers  are  seen  at  every  turn,  and  the 
situation  is  growing  serious.  Travel  on  the  elevated  rail- 
roads has  enormously  increased,  and  it  has  been  found 
impossible  to  handle  the  crowds  that  apply  for  transporta- 
tion.    The  mail  trolley  cars  are  run  with  difficulty. 

At  Tuesday's  session  of  the  State  Board  of  Railroad  Com- 
missioners, which  is  investigating  the  cause  of  the  accidents 
on  the  trolley-car  lines,  a  conductor  testified  that  the  men 
in  the  old  days  of  horse-cars  only  made  about  five  irips  a 
day,  whereas  now  they  have  to  make  nine  and  ten.  The 
companies  made  out  the  time  schedules  on  an  unfair  basis. 
If  there  were  no  stopping  of  cars  from  one  end  f)f  the  trip  to 
another,  it  would  not  be  necessary  to  run  the  cars  probably 
faster  than  eight  miles  an  hour — the  speed  which  the  law 
says  they  must  not  exceed — to  keep  up  with  the  time  schedule. 
But  much  time  was  lost,  necessarily,  by  making  stops  to  let 
passengers  on  and  off,  and  consequently  it  was  necessary  to 
run  the  cars  at  ten  miles  and  even  eleven  miles  an  hour  to 
make  it  up.  This  increased  speed  was,  in  the  speaker's 
opinion,  the  chief  cause  of  the  accidents.  The  witness  said 
that  the  strikers  were  willing  to  waive  the  question  of  an  in- 
crease in  their  wages  if  the  companies  would  increase  the 
time  for  making  the  trips.  He  said  the  physical  and  mental 
strain  to  which  motormen  were  subjected  made  it  impossible 
for  a  man  to  last  longer  than  a  (ew  years  at  the  business. 
The  commissioners  adjourned  to  meet  on  January  29th. 

The  Edison  Electric  Illuminating  company  of  New  York 
reports  as  follows  for  the  year  ended  December  31st:  Station 
earnings,  $1,369,066;  operating  expenses,  $550,426;  net 
earnings,  $818,630;  earnings,  other  sources,  $32,944;  in- 
come from  investments,  $62,325;  total,  $913,909;  less  gen- 
eral and  legal  expenses  and  taxes,  $124,443;  net  earnings, 
$789,466.  The  company  also  received  from  royalities  ac- 
cruing previous  to  1S94  $46,000;  interest  on  bonds,  $207,- 
266;  dividends,  $476,196;  total,  $683,462.  Arthur  Curtis 
James  and.  George  F.  Gregory  were  elected  directors  in  the 
places  of  J.  Hood- Wright  and  Mr.  Johnson. 

Application  has  been  made  to  Justice  Gaynor,  in  the 
Supreme  Court.  Brooklyn,  for  the  appointment  of  a  tempo- 
rary receiver  for  the  Lewis  &  Fowler  Manufacturing  com- 
pany. The  application  was  made  on  behalf  of  all  the 
trustees  of  the  company,  and  the  reason  assigned  was  finan- 
cial losses  following  a  general  depression  of  business.  This 
company  manufactured  street  railroad  cars  and  appurten- 
ances and  was  capitalized  for  $300,000.  The  liabilities,  it  is 
said,  will  exceed  the  assets  by  from  $50,000  to  $75,000.  One 
of  the  largest  stockholders  in  the  concern  is  said  to  be 
Daniel  F.  Lewis,  president  of  the  Brooklyn  City  Railroad 
company.  J.  W.  Fowler,  formerly  a  large  stockholder, 
recently  disposed  of  liis  interest  to  F.  A.  Barnaby.  Until 
recently  the  stock  of  the  company  was  considered  good 
security,  with  prompt  payment  of  dividends,  and  a  stock 
quotation  of  160.  Beside  the  valuable  patents  owned  by 
the  company  it  had  favorable  contracts  with  the  Brooklyn 
City  railroad.  The  stockholders  recently  met  and  voted  to 
issue  $200,000  in  bonds,  but  it  was  impossible  to  market 
them.  I'he  shops  of  the  company  are  in  Sandford  street, 
where  more  than  500  men  have  been  employed. 

The  management  of  the  Kings  County  "L"  road  of 
Brooklyn  is  considering  the  introduction  of  electrical 
power.  The  Kings  County  and  Fulton  *'L"  companies  are 
to  be  merged,  probably  within  a  few  weeks.  The  Fulton's 
charter  was  secured  in  1SS8,  when  the  road  extended  into 
the  town  of  New  Lots.  Since  the  annexation  and  since  the 
Fulton  company  has  completed  its  structure,  there  is  no 
need  of  keeping  up  two  boards  of  directors.  The  capital 
stock  of  the  Fulton  company  is  $1,500,000,  and  that  of  the 
Kings  County  $1,650,000.  After  the  transfer  of  stock  is 
certified  with  the  secretary  of  state,  and  the  Fulton's  stock 
has  been  cancelled,  the  Kings  County  road  will  have  a  capi- 
tal of  $3,150,000.  Both  roads  are  in  abad  way  financially. 
They  have  cost  nearly  $9,000,000,  including  the  expenses 
of  litigation.  There  are  first  and  second  mortgage  bonds 
a-ggregating  $5,500,000.  The  interest  on  the  latter  has 
never  been  paid;  that  on  the  former  was  paid  from  the  earn- 
ings until  the  trolley  was  introduced.  Since  then  it  has  been 
paid  from  the  pockets  of  the  syndicate  which  holds  the 
stock.  The  money  for  the  connection  with  the  new  bridge 
terminal,  which  will  cost  about  $So,ooo,  is  to  be  paid  in  the 
same  way.  The  directors  do  not  expect  to  make  the  road 
pay  until  they  introduce  electricity  and  elevators.  This  is 
the  only  way  they  can  compete  with  the  surface  electric 
lines,  unless  the  authorities  succeed  in  making  the  latter  run 
more  slowly.     The  Kings  County  stockholders  own   the 


Rockaway  and  Brighton  Beach  roads.  The  electric  system 
will  be  extended  to  these.  If  the  courts  permit  the  con- 
nection of  the  Kings  County  and  Brighton  Beach  tracks  the 
company  will  run  electric  cars  through  to  the  beach  from 
the  bridge,  with  probably  a  five-cent  fare.  With  electric 
cars  they  intend  to  run   smaller  trains,  but  more  frequently. 

W.  F.  O. 


St.  Louis,  Mo. 

St.  Louis,  January  18. — I'he  St.  Louis  Electric  club's 
third  annual  banquet  at  the  Mercantile  Club  building  was 
attended  by  about  fifty  members  and  invited  guests.  The 
club  enters  the  third  year  of  its  existence  in  a  very  prosper- 
ous condition. 

The  Union  Depot  Railroad  company  is  using  the  three- 
wire  system  of  distribution  on  its  down-town  line  with  a 
view  of  ultimately  adopting  it  generally  throughout  the 
system. 

The  American  Electric  Manufacturing  company  is  doing 
a  fine  business.  With  the  opening  of  the  season  last  fall  an 
unusually  large  stock  of  lamps,  which  had  been  manufac- 
tured during  the  summer,  was  completely  sold  out  in  a  few 
weeks.  Additional  manufacturing  facilities  have  been 
added  to  the  factory  to  keep  up  with  the  demand. 

The  Columbia  Incandescent  Lamp  company  has  just  fin- 
ished an  extension  to  its  buildings,  40  by  40  feet  with  three 
stories,and40  by25  feet,  one  story.  Two  hundred  horsepower 
in  boilers,  engines  and  alternating  current  generators  is  now 
being  installed,  which,  when  completed,  will  give  an  output 
of  about  10,000  lamps  per  day.  A  new  lamp,  said  to  have 
high  efficiency  and  long  life,  is  now  being  put  upon  the  mar- 
ket.    A  branch  ofhce  has  been  established  in  New  York. 

R.  J.  H. 


PERSONAL. 

Daniel  Hemingray  of  the  Hemingray  Glass  company, 
Covington,  Ky.,  was  in  Chi-:ago  last  week. 

John  R.  Markle.  general  western  agent  of  the  Electric 
Storage  Battery  company,  was  recently  married  to  Mrs. 
Phcebe  A.  Donaldson  of  Chicago.  His  friends  are  extend- 
ing hearty  congi-atulations. 

Henry  W.  Frye  of  the  editorial  staff  oi  the  EUctrical 
/'/£?;-/(/ passed  through  Chicago  recently  on  his  way  to  New 
Mexico,  where  he  seeks  restored  health  after  a  recent  ill- 
ness, Mr.  Frye  is  well  known  and  well  liked  in  the  elec- 
trical fraternity,  and  only  good  wishes  follow  him  in  his 
temporary  retirement. 


NEW  INCORPORATIONS. 

Newman  Canning  &:  Electric  Ligiit  company,  Newman, 
111.;  capital  stock,  $14,000;  tocan  vegetables  and  operate  an 
electric  light  plant;  B.  Thomas,  Newman,  111. 


ELECTRIC  LIGHTING. 

The  Young  Men's  Business  League  of  Orlando,  Fla., 
has  put  itself  on  record  as  favoring  an  electric  light  plant 
for  the  town. 

The  machinery  committee  of  the  Atlanta  Exposition  has 
decided  to  engage  at  once  an  electrical  and  mechanical 
engineer  and  to  send  a  representative  North  to  buy  equip- 
ment for  the  proposed  electric  light  plant.  The  electric 
lights  and  operative  exhibits  will  require  3,000  to  5,000 
horse  power.     J.  H.  Allen  is  chairman  of  the   committtee. 

A  deal  has  been  consummated  between  the  Edison  Elec- 
tric Light  company  and  the  Citizens'  Electric  Light,  Heat  <S: 
Power  company,  by  which  the  former  secures  exclusive  con- 
trol of  the  lighting  of  Lancaster,  Pa.,  having  some  time  ago 
bought  out  the  Lancaster  Gaslight  company.  The  sum  paid 
by  the  Edison  company  for  the  Citizens'  plant  is  $182,807. 
Among  the  projects  held  by  the  Edison  people  is  the  forma- 
tion of  a  company  to  introduce  an  improved  general  system 
of  steam  heating  for  lijuses,  using  gas  for  fuel.  The  new 
company  promises  a  material  reduction  in  the  cost  of  electric 
light  and  gas. 


ELECTRIC  RAILWAYS. 

There  is  a  movement  on  foot  to  build  an  electric  railroad 
fifteen  miles  from  Portland,  Me.,  along  the  Elizabeth  shore. 
Several  capitalists  will  petition  the  next  Legislature  for  a 
charter,  the  petitioners  being  F.  Coleman  Boyd  of  New 
Haven;  J.  S.  Winslow,  S.  R.  Small,  J.  H.  Boyd  and  A.  R. 
Boyd,  all  of  Portland.  It  is  proposed  to  have  the  road 
ready  for  use  by  summer. 

The  Foreign  Electric  Traction  company  of  Washington, 
D.  C. ,  has  been  incorporated  tp  buy  and  sell  patents  for 
foreigii  inventions  of  electric  railway,  lights  and  other  appli- 
ances. The  capital  stock  is  $r, 000, 000.  The  officers  are: 
William  M.  Stewart,  president;  Eppa  Hunton  and  Philip  B. 
Thompson,  Jr.,  vice-presidents;  Gordon  G.  Atlee,  treas- 
urer; Charles  J.  Kappler,  secretary,  all  of  Washington. 

At  a  meeting  of  stockholders  of  the  Rochester,  N.  Y., 
Electric  Railway  company  last  week  the  following  named 
gentlemen  were  elected  directors:  H.  Sellers  McKee, 
Pittsburg;  Benjamin  Graham,  New  York;  Horace  Magee, 
Philadelphia;  T.  DeWitt  Cuyler,  Philadelphia;  John  N. 
Beckley,  Hon.  Frederick  Cook,  Marsenus  H.  Briggs, 
Arthur  Luetchford,  William  C.  Barry,  Chauncey  C.  Wood- 
worth,  Hon.  Charles  S.  Baker,  Charles  F.  Pond  and  Pat- 
rick Cox  of  Rochester. 

The  line  of  electric  railway  which  is  in  process  of  construc- 
tion between  Adamstown,  Lancaster  county, Pa.,  and  Mohns- 
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ville,  Berks  county,  being  an  extension  of  the  Reading  & 
Southwestern  company's  road,  is  nearing  completion,  and 
in  celebration  of  the  event  the  citizens  are  preparing  to  hold 
a  jubilee  on  Washington's  birthday.  The  notable  feature 
of  the  aflair  will  be  an  oration  by  ex-Governor  James  A. 
Beaver,  whose  great-great-grandfather,  William  Addams, 
was  the  founder  of  Adamstown. 

The  Gettysburg,  Pa.,  electric  railway  has  been  sold  to 
J.  Luttrell  Murphy  of  Chicago  and  VValter  B.  Kendall 
and  John  A.  Connelly  of  Philadelphia,  The  price  paid  is 
eqaivaleni  to  $250,000.  The  purchasers  bind  themselves 
to  complete  the  road  to  the  Maryland  line,  there  to  con- 
nect with  the  Maryland  system  of  trolley  roads.  They  are 
to  obtain  possession  of  the  franchise  on  March  i,  1S95,  and 
in  the  meantime  the  present  company  will  endeavor  to 
settle  the  condemnation  proceedings  of  the  government, 
which  are  now  in  process  in  the  District  Court  at  Phila- 
delphia. 

The  Westmoreland  &  Allegheny  Traction  company, 
composed  of  Pittsburg  and  Greensburg  gentlemen,  has 
applied  for  a  charter  and  -will  commence  to  build  an  electric 
railway  from  Greensburg,  Pa.,  to  Wilmerding  at  an  early 
day.  The  company  has  already  secured  the  franchises  for 
the  right  of  way  through  Penn  and  Manor  and  will  endeavor 
to  get  the  others  as  soon  as  possible.  The  road  will  begin 
at  Greensburg,  passing  through  Jeannette,  Penn,  Manor 
and  Irwin  to  Wilmerding,  at  which  point  it  will  connect 
with  the  Second  avenue  traction  lines.  The  company  will 
push  the  road  to  completion  as  rapidly  as  possible. 

In  New  Orleans  recently  the  motorman  of  a  St.  Charles 
street  trolley  car  was  frightened  almost  out  of  his  wits  about 
midnight  when  crossing  Lafayette  street,  a  square  from  the 
city  hall  and  in  the  very  heart  of  the  city,  at  seeing  a  snake 
eighteen  feet  long,  directly  in  front  of  him.  The  next  minute 
the  car  had  struck  the  snake,  cut  it  in  two  and  thrown  half  of 
it  on  the  platform  beside  the  frightened  motorman.  An  ex- 
amination showed  it  to  be  an  anaconda  of  the  largest  size. 
What  a  serpent  iS  feet  long  was  doing  in  the  business  sec- 
tion of  the  city  seemed  incomprehensible  at  first,  but  an 
investigation  showed  that  the  snake  had  escaped  from 
Wombwell's  menagerie  during  a  storm  and  had  wandered 
some  distance  through  the  principal  streets  unobserved.  It 
is  said  to  have  been  one  of  the  longest  of  its  kind  in 
America. 


TELEPHONE. 


Lafayette,  Ind.,  is  now  embraced  in  the  long-distance 
telephone  system,  the  line  extending  from  Peru  and  taking 
in  Logansport  on  the  way. 

A  new  telephone  exchange  of  200  instruments  is  being 
constructed  in  Newark,  Ohio,  by  the  Western  Telephone 
Construction  company  of  Chicago. 

In  the  federal  court  at  Springfield,  111.,  the  Western 
Electric  company  of  Chicago,  has  instituted  three  suits 
against  the  Citizens'  Mutual  Telephone  company  of  De- 
catur for  violation  of  patent  rights  on  apparatus  used  by  the 
new  telephone  exchange,  recently  established  at  Decatur. 
This  is  the  same  company  that  is  placing  in  new  telephone 
exchanges  in  Central  Illinois  in  opposition  to  the  Bell  system. 
An  unsuccessful  attempt  has  been  made  to  establish  an  in- 
dependent company  in  Springfield. 

The  Western  Electric  company  has  filed  a  bill  for  an  in- 
injunction  in  the  United  States  Circuit  Court  against  the 
Harrison  International  Telephone  company  to  restrain  the 
new  company  from  infringing  certain  patents  claimed  by 
the  complainant.  The  devices  which  it  is  alleged  are  being 
infringed  are  the  call-box  switch,  the  magneto  call  box  and 
the  automatic  crank  switch,  all  alleged  to  be  covered  by  the 
patents  of  Watson,  Gray  and  Scribner.  General  Manager 
Hanford  of  the  Harrison  company,  discussing  the  suit,  said 
that  the  validity  of  the  devices  used  by  his  company  and  the 
error  of  the  position  of  the  American  Bell  company  were 
shown  by  the  fact  that  the  United  States  Circuit  Court  of 
Arkansas  three  years  ago  heard  evidence  m  a  similar  case 
and  sustained  the  Harrison  company. 

Encouraged  by  the  recent  decison  rendered  by  Judge 
Carpenter  at  Boston,  in  the  Berliner  case,  the  officers  of  the 
Missouri  &  Illinois  Panelectric  company  are  making  efforts 
to  reorganize  that  corporation.  A  meeting  was  called  for  this 
purpose  by  Dr.  K.  Morgner,  president  of  the  St.  Louis  com- 
pany, and  a  few  directors  and  stockholders  responded  by 
assembling  in  the  rooms  of  the  Real  Estate  Exchange.  No 
business  was  transacted  further  than  to  appoint  a  commit- 
tee to  examine  into  the  state  of  affairs,  which  committee 
will  report  at  a  future  meeting,  to  be  called  by  the  presi- 
dent. L.  M.  Chipley,  who  was  one  of  the  organizers  of  the 
St.  Louis  branch  of  the  Panelectric  system,  said  recently 
that  while  he  regarded  the  instruments  of  that  company  as 
possessing  real  merit,  the  stock  is  so  greatly  divided  into 
small  holdings  that  it  may  be  difficult  to  secure  an  effective 
reorganization.  Many  local  capitalists  and  business  men 
are  stockholders,  but  no  one,  so  far  as  he  knows,  were  hold- 
ers of  blocks  large  enough  to  make  them  take  an  active  in- 
terest in  the  afTairs  of  the  company. 


dent  of  the  Cataract  General  Electric  company,  which  con- 
trols the  great  power  plant  at  Niagara  Falls,  N.  Y.,  is  re- 
ported as  interested  in  the  Potomac  project. 

It  has  been  discovered  that  3,500  pounds  of  trolley  wire 
belonging  to  the  Manchester  electric  line  has  been  stolen  by 
Italians  at  East  Hartford,  Conn.  This  wire  was  stored 
under  the  stock  house  of  the  Woodland  mills,  and  was 
worth  over  $400.  The  wire  was  cut  mto  pieces  and  sold 
to  a  junk  dealer  of  Hartford,  who  in  turn  sold  it  to  manu- 
facturers. Nearly  1,000  pounds  of  copper  ^vire  has  also  been 
stolen  from  the  Western  Union  company  during  the  last  two 
months. 

TRADE  NEWS, 

The  Washington  Electric  company,  207  South  Canal 
street,  Chicago,  reports  a  large  and  increasing  business  in 
Washington  annunciators  and  general  electrical  specialties. 

The  Capital  Electrical  Engineering  company  has  been 
organized  at  Lansing,  Mich.,  to  do  general  construction 
work  and  deal  in  electrical  supplies.  A  specialty  will  be 
made  of  isolated  lighting  plants  for  mills  and  factories 
throughout  the  state. 

The  R,  D.  Nuttall  company  of  Allegheny  City,  whose 
improved  trolley  and  general  railway  supplies  are  becoming 
more  and  more  popular  in  the  electric  raihvay  business,  is 
so  busy  now  that  the  company  has  been  obliged  to  start  its 
shops  working  double  turn. 

The  New  York  ofhce  of  the  Electric  Storage  Battery 
company  has  been  located  in  the  Manhattan  Life  Insurance 
building,  66  Broadway.  The  change  was  made  to  meet  the 
rapid  increase  of  business.  Charles  Blizard,  sales  agent  for 
the  company,  will  be  in  charge. 

The  Garlock  Packing  company  of  Palmyra,  N.  Y.,  has 
recently  established  a  New  England  branch  with  offices  and 
salesrooms  at  No.  12  Pearl  street,  Bos.ton,  Mass.  John  D. 
Lane,  for  many  years  traveling  salesman  of  the  company, 
has  been  appointed  general  manager  of  the  New  England 
branch. 

Frantzer  &  Bennett,  electrical  contractors.  Room  704,  S4 
La  Salle  street,  Chicago,  desire  bids  by  Februvy  loth  for 
two  35  kilowatt  compound  wound  multipolar  115  or  125 
volt  incandescent  dynamos,  to  be  installed  in  Chicago;  also 
bids  for  a  high  grade,  slow  speed  Corliss  engine  at  go 
pounds  initial  pressure  and  developing  60  mdicated  horse 
power,  and  for  an  engine  developing  So  indicated  horse 
power. 

Foi-ee  Bain,  so  well  known,  especially  in  the  South  and 
West,  has  opened  an  office  as  electrical  engineer  in  Suite  No. 
1657,  165S  and  1659  Monadnock  building,  Chicago,  and  ex- 
tends a  cordial  invitation  to  all  his  friends  to  call  on  him. 
He  is  making  a  specialty  of  designing  machinery  in  which 
electricity  is  applied  to  new  uses  to  hasten  and  cheapen  the 
process  of  manufacture  in  the  industrial  arts.  He  also  de- 
votes considerable  time  and  is  meeting  with  success  as  an 
expert  in  patent  causes.  He  announces  that  he  is  not  con- 
nected with  any  manufacturing  company.  Mr.  Bain's  ex- 
perience, together  with  his  large  personal  following,  should 
insure  him  immediate  success  in  his  new  venture. 

Commenting  on  the  electrical  fire  loss  of  the  country, 
the  Simplex  Electrical  company,  m  a  recent  circular,  says: 
"We  do  not  know  of  any  agency  tending  toward  a  high 
class  of  construction  so  important  as  the  grade  of  wire. 
From  the  many  different  causes,  in  the  statistics  referred  to 
[in  the  Western  Electrician]  of  electrical  fires  the  large 
majority  can  be  traced  directly  to  poor  insulation.  Simplex 
is  reliable;  use  it  and  you  will  have  no  cause  to  worry;  in- 
sist on  its  use  and  it  will  be  a  step  toward  a  higher  class  of 
construction."  The  Chicago  office  of  this  company  is  in 
charge  of  H.  R.  Plixson,  1137  Monadnock  block. 

The  Perkins  Electric  Switch  company  of  Hartford,  Conn., 
can  justly  be  proud  of  its  new  factory  at  83  Woodbine  street. 
It  was  built  after  numerous  visits  had  been  made  to  the  lead- 
ing industrial  plants  of  New  England,  withtheview  of  having 
every  detail  complete.  President  Perkins  of  the  company 
drew  the  sketch  for  the  new  building,  which  is  three  stories  in 
height  and  150  by  40  feet,  with  an  L  35  feet  by  50  feet,  giving 
about  25,000  square  feet  of  available  floor  space.  The 
building  is  admirably  adapted  for  the  business  of  the  com- 
pany, being  well  lighted  throughout  and  provided  with  every 
facility  for  conducting  the  manufacture  of  the  company's 
specialties.  There  is  also  connected  with  the  factory  con- 
siderable vacant  gi-ound  upon  which  it  is  intended  soon  to 
erect  additional  buildings.  The  company  is  now  placing  new 
machinery  to  meet  the  demands  of  the  growing  business.  In 
the  selection  of  J.  J.  Gates  as  general  manager,  the  Perkins 
Electric  Switch  company  was  very  fortunate.  His  wide 
acquaintence  and  knowledge  of  the  trade  eminently  fit  him 
for  the  position,  and  the  company's  name,  through  his  en- 
ergetic efforts,  will!  be  impressed  upon  the  electrical  trade 
as  the  high  standard  of  its  goods  have  merited. 


MISCELLANEOUS. 


BUSINESS. 


It  is  related  that  when  a  locomotive  equipped  with  a 
Dowerful  electric  headlight  appeared  for  the  first  time  in 
Pekin,  111.,  much  commotion  was  created.  One  lady  re- 
siding near  the  junction  rushed  from  her  house  screaming 
"Fire!"  when  the  locomotive  reached  that  point. 

A  Washington  dispatch  states  that  a  New  York  syndicate 
is  back  of  the  scheme  to  utilize  the  power  of  the  Great  Falls 
of  the  Potomac  river.  The  plan  proposed  is  to  build  a  dam 
below  the  present  dam  owned  by  the  government.  From 
the  former  a  canal  2,000  feet  long  is  to  be  built  to  lead  to 
pits  82  feet  deep  in  which  will  be  operated  turbine 
water-wheels.  These  will  furnish  power  for  operating  dyna- 
mos, which  will  supply  a  current  to  Washington  and  Balti- 
more.    Frank  W.  Hawley,  of  Pittsford,  N.  Y.,  vice-presi- 


The  Onondaga  Dynamo  company  of  Syracuse,  N.  Y., 
has  just  shipped  an  82  kilowatt  generator  to  the  Westminster 
Coal  company  of  Wilkesbarre,  Pa. 

The  Joseph  Dixon  Crucible  company  of  Jersey  City,  N. 
J.,  has  just  issued  a  third  revised  edition  of  its  pamphlet  on 
■"Graphite  as  a  Lubricant."  Much  valuable  information  on 
the  many  uses  of  graphite  in  the  engine  room  is  given. 

The  Perkins  Electric  Switch  Manufacturing  company  has 
issued  a  special  illustrated  price-list  of  Gibbs  switches,  in- 
cluding the  three-wire  switch,  said  to  be  the  only  switch  of 
this  kind  made.  The  Chicago  office  of  this  company  is  at 
1536  Monadnock  block. 

G.  W.  Conover,  representing  the  Perkins  Electric  Switch 
Manufacturing  company,  extends  an  invitation  to  his 
electrical  friends  to  call  at  his  office,  1536  Monadnock  block, 


and  see  a  pair  of  ornamental   Waterhouse   arc  lamps  just 
received  from  the  factory. 

Friends  of  L.  M.  Millard,  the  popular  traveling  represent- 
ative of  the  Electric  Appliance  company,  Chicago,  will  re- 
gret to  hear  that  he  is  now  sick  in  the  Presbyterian  Hos- 
pital, Chicago.  Any  of  Mr.  Millard's  friends  who  happen 
to  be  in  Chicago  will  be  welcome  visitors  at  his  bedside. 

The  demand  for  Packard  transformers  continues  brisk, 
and  the  Electric  Appliance  company  states  that  where  it 
has  installed  the  original  equipment  of  transformers  it  is 
always  sure  of  the  orders  for  renewals  and  has  yet  to  know 
of  the  first  case  where  the  "  Packard"  has  been  displaced. 

The  Empire  China  Works,  Green  street,  Brooklyn,  report 
a  large  increase  in  their  business  of  late,  especially  in  the  de- 
mand for  insulators  for  street  railway  use.  This  company 
furnished  everything  in  this  line  used  by  the  Brooklyn  City 
Railway  company,  and  it  is  now  delivering  orders  for  the 
same  insulators  on  several  other  lines.  The  company's  fa- 
cilities for  the  rapid  manufacture  of  all  kinds  of  specialties 
in  hard  porcelain  for  electrical  purposes  insure  prompt  deliv- 
ery of  all  orders  taken. 

General  Agent  F.  W.  Florne  of  the  National  Electric 
company  of  Eau  Claire,  Wis. ,  is  jubilant  over  the  success  of 
his  company.  Mr.  Horn  states  that  the  National  company 
paid  a  10  per  cent,  dividend  about  January  ist,  with  a  hand- 
some surplus  in  the  treasury  and  not  a  dollar  of  indebtedness 
outstanding.  Such  a  record  as  this  is  remarkable,  and  speaks 
well  not  only  for  Mr.  Home's  qualifications  as  a  business 
man  and  as  a  salesman,  but  likewise  for  Mr.  Ide's  skillful 
management  of  the  factory  so  as  to  turn  out  high-class  goods 
at  a  fair  profit. 

The  pioneer  eleclrical  house  of  Julius  Andrae,  225  West 
Water  street,  Milwaukee,  which  was  established  in  1S60, 
changed  hands  on  the  first  day  of  January,  1S95.  A  stock 
company  was  then  formed,  with  the  following  named  officers; 
Julius  Andrae,  president;  Herman  Andrae,  vice-president; 
Henry  P.  Andrae,  treasurer;  and  F.  T.  Andrae,  secretary. 
The  company  was  incorporated  with  a  capital  of  $50,000. 
The  Andiae  company  will  continue  to  carry  on  the  electrical 
supply  and  construction  business  with  increased  facilities. 
Among  the  specialties  handled  by  this  company,  which  have 
found  a  large  and  ready  sale,  is  the  new  Andrae  incandes- 
cent lamp,  which  can  be  furnished  of  any  voltage  and  for 
any  socket.  Okonite  wire  and  cable  is  another  specialty, 
and  a  large  amount  of  business  has  been  done  during  the  last 
season  in  private  line  telephones. 

Stanley  Green,  western  manager  of  the  Fuel  Economizer 
company  of  Matteavvan,  N.  Y.,  has  recently  secured  a  fine 
order  from  Russell  B.  Harrison,  president  of  the  Terre 
Haute  Street  Railroad  company  and  of  the  Lake  Cities, 
Mich-,  Street  Railroad  company,  in  the  shape  of  a  Green  fuel 
economizer  of  Soo  horse  power  for  the  first  mentioned  road. 
This  contract  completes  an. order  of  1,000  horse  power  for 
this  one  road.  Mr.  Harrison  has  also  a  Green  economizer 
in  the  Lake  Cities  plant,  which  was  likewise  sold  to  him 
by  Stanley  Green.  Through  the  energetic  efforts  of  Mr. 
Green  his  fuel  economizer  has  obtained  a  remarkably  strong 
foothold  in  the  Western  and  Middle  States,  as  well  as  in 
Canada.  The  good  record  of  service  of  these  economizers 
is  making  a  rapid  increase  of  sales  for  the  makers,  and  Mr, 
Green  is  naturally  proud  of  continued  success.  It  may  also 
be  mentioned  in  connection  with  the  taking  of  the  Terre 
Haute  order  that  Mr.  Harrison  sells  the  exhaust  steam 
froiTL  his  engines.  This  steam  would  otherwise  have  had  to 
be  used  to  heat  his  feed  water  to  212°. 

Misunderstandings  have  been  occasioned  between  the 
manufacturers  and  users  of  stranded  copper  cables  in  regard 
to  the  weight  and  circular  millage  of  such  conductors.  It 
would  appear,  according  to  the  reported  statements  of  sev- 
eral concerns  which  make  this  material,  that  stranded  cables 
weigh  less  than  solid  bars  with  equivalent  circular  mils. 
This  is  manifestly  an  error.  John  A.  Roebling's  Sons  com- 
pany h£*s  adopted  another  principle  in  the  construction  of 
stranded  c(mductors.  Its  method  is  to  divide  the  required 
circular  millage  of  the  finished  cable  by  the  number  of  wires 
which  it  proposes  to  use;  the  quotient  is  the  area  in  circu- 
lar mils  of  each  wire  perpendicular  to  its  axis.  When  the 
wires  are  twisted  into  a  strand  the  addition  to  the  weight  of 
cable  due  to  stranding  is  from  2  to  4  per  cent,  over  that  of 
a  solid  copper  bar  of  equal  cross-section,  varying  with  the 
size  of  cable  and  pitch  of  wires.  The  circular  millage  of  the 
strand  in  the  plane  perpendicular  to  its  axis  is  not  consid- 
ered, because  there  is  more  or  less  resistance  between  indi- 
vidual wires,  and  only  the  sum  of  the  carrying  capacities  of 
each  of  the  wires  taken  separately  is  computed  to  be  the  ca- 
pacity of  the  completed  cable. 

The  new  firm  of  the  Ferris  Electrical  &  Manufacturing 
company  has  been  organized,  with  its  headquarters  estab- 
lished at  Cedar  Rapids,  la.,  to  take  care  of  the  local  con- 
struction and  electrical  interests  of  that  enterprising  city. 
The  firm  will  be  composed  of  Thomas  Ferris,  formerly  con- 
nected with  the  engineering  department  of  the  General  Ele- 
ctric company,  being  one  of  the  original  "  Edison  men"  for 
years,  and  at  present  traveling  for  the  General  Electric  com- 
pany in  the  West,  and  Robert  Ferris,  for  seven  years  a  prac- 
tical electrical  worker,  and  who  has  held  important  positions 
with  the  Ansonia  Electric  company,  the  General  Electric 
company,  and  up  to  within  a  recent  date  has  been  one  of 
the  most  successful  traveling  men  in  the  employ  of  the  Cen- 
tral Electric  company.  In  the  long  ago  days  he  was  in  the 
railway  department  of  the  Thomson-Houston  Electric  com- 
pany at  Lynn.  It  is  the  intention  of  the  firm  to  carry  on  a 
general  construction  business,  handle  supplies  of  all  kinds, 
making  a  specialty  of  fixtures.  They  will  also  manufacture 
a  line  of  specialties,  such  as  designs  for  window  displays,  and 
other  novelties  that  are  from  lime  to  time  demanded.  They 
will  also  have  a  repair  department  of  considerable  propor- 
tions. Altogether,  they  will  be  in  a  position  to  install  elec- 
trical plants  complete,  both  railway  and  lighting,  and  supply 
everything  necessary  for  the  running  of  the  same.  The 
members  of  the  firm  are  young  men  of  high  standing  in 
electrical  circles,  and  their  plan  of  organization  is  such  as 
to  merit  the  patronage  of  every  one  in  search  of  excellent 
work. 
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ILLaSTRATED    ELEGTRIGAL    PATENT    REG0RD. 


532,441.  System  of  Power  Transmission.  Charles  S. 
Bradley,  Avon,  N.  Y.  Application  filed  September 
12,  1S93. 

This  system  for  transmitting  power  includes  a  generator  pro- 
vided with  a  normally  charged  field  magnet  and  an  armature 
wound  with  two  or  more  circuits  longitudina'ly  displaced, 
means  for  producing  a  relative  reciprocatory  movement,  and 
thereby  developing  polyphase  currents  in  the  armature,  a  line 
circuit  connected  to  the  armature,  and  a  reciprocatory  motor 
provided  with  a  polyphase  winding  connected  to  the  line  cir- 
cuit. 

532,448.  Conduit  Railway  Trolley.  William  T.  Dulany, 
Jr  ,  New  York,  N.  Y.  Application  filed  March  30, 
1894. 

An  underground  trolley  standard  having  two  plate  conduc- 
tors separated  by  msulating  material  and  inclosed  in  insulating 
material,  front  and  rear  bars,  side  plates  and  wearing  plates 
secured  to  the  bars  and  inclosing  the  insulated  plate  conduc- 
tors, each  conductor  consisting  of  two  plates  united  end  to  end 
by  a  fuse  cut-off. 
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NO.    532,475. 

532,449.  Conduit  Electric  Railway.  William  T.  Dulany, 
Jr.,  New  York,  N.  Y.  Application  filed  August  16, 
1894. 

This  invention  comprises  an  underground  trolley  standard 
having  two  conductors,  with  insulating  material  separating  and 
inclosing  them,  front  and  rear  bars,  side  plates  and  wearing 
plates  secured  to  the  bars,  and  a  head  block  secured  to  the 
^  upper  end  of  the  standiird,  each  conductor  consisting  of  three 
plates,  one  plate  being  at  the  end  of  the  other  two,  but  apart 
Irom  each  other,  and  a  fuse  cut-offuniting  the  plates  on  a  lower 
level  than  the  wearing  ptate,  and  a  fuse  cut-off  connected  with 
the  upper  end  of  each  top  conductor  plate. 

532,468.  Carbon  Filament  and  Method  of  Manufacturing 
Same.  Arthur  D.  Little,  Boston,  Mass.  Application 
filed  June  iS,  1894. 

This  method  of  making  fi'aments  for  incandescent  lamps  con- 
sists in  heating  cellulose  with  an  organic  acid  to  a  high  temper- 
ature, forming  filaments  of  the  product  thus  obtained,  and  sub- 
sequently carbonizing  them. 

532,475.  Brake  for  Electric  Motors.  William  H.  Morgan, 
Alliance,  O.     Application  filed  March  19,  1S94. 

The  arrangement  illustrated  includes  an  electric  motor,  a 
brake  wheel  and  a  bracket  projecting  from  the  field  of  the 
motor,  a  pivoted  lever,  a  friction  device  connected  to  the  short 
arm  of  the  lever,  and  an  armature  carried  by  the  long 
arm  of  the  lever,  the  armature  being  adapted  to  rest  under  and 
in  close  pro.\imity  to  the  bracket  or  projection  attached  to  the 
field  of  the  motor  and  to  be  attracted  thereto  when  the  field  is 
energized  to  effect  a  release  ol  the  brake. 
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532,477.  Trolley  Catcher.  Martin  V.  B.  Nichols  and 
James  A.  Eraser,  Port  Arthur,  Can.  Application  filed 
May  26,  1894- 

The  last  claim  reads  as  follows;  The  combination  with  the 
trolley  arm.  the  bracket  on  the  car  top,  the  pole  pivotally  con- 
nected with  the  trolley  arm.  and  the  guide  or  bo.v  held  on  the 
dashboard,  of  the  weight  held  to  slide  vertically  on  the  bo.\, 
having  a  handle  member,  the  spring  detent,  adapted  to  engage 
the  said  handle,  the  bell  crank  lever,  the  taut  cOrd  connection 
connected  therewith,  the  slack  cord  connection  secured  to  the 
weight,  said  cord  connection  having  a  snap  hook  or  detachable 
connection  with  the  lower  end  of  the  pole. 

532,514.  Electric  Elevator  and  Motor  Controller.  Robert 
Wilson,  Louisville,  Ky.  Application  filed  June  23, 
1S94. 

In  this  device  for  controlling  electric  motors,  as  shown  in  the 
cut,  there  are  a  rheostat  in  the  motor  circuit,  a  solenoid  having 
its  core  connected  with  and  operating   the  arm  of  the  rheostat, 
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the  solenoid  being  wound  in  three  main  sections,  two  of  which 
are  at  the  ends  and  the  third  between  the  other  two,  the  end 
sections  being  sub-divided  into  sub-sections,  a  commutator 
whose  segments  are  connected  with  the  several  sections  and 
sub-sections  on  the  solenoid,  and  two  switch  arms  adapted  to 
travel  over  the  commutator  and  switch  the  current  into  any 
number  of  the  sections  at  one  end  of  the  solenoid  and  out  of  a 
corresponding  number  of  the  sections  at  the  other  end,  whereby 
the  center  of  magnetism  in  the  solenoid  will  be  changed. 

532,5^1.  Electric  Arc  Lamp.  Arthur  Chester  and  John 
J.  Rathbone,  London,  Eng.  Application  filed  March 
26,   1894. 

For  this  invention  is  claimed  the  combination  in  an  electric 
arc  lamp,  with  a  stop,  ofa  roller  pivoted  and  rocking  armature, 
spring,  low  and  high  resistance  coils,  terminal  contact,  contact 
plate  electrically  connected  to  the  coils  and  to  the  main  cin.:uit, 
the  stop  combinin?  the  functions  of  a  brake  tor  controUnig  the 
feeding  of  the  carbons  together  under  the  control  of  the  high 
resistance  coil,  and  a  pawl  for  causing  the  roller  to  rotate  in  Che 
opposite  direction  to  move  the  carbons  asunder,  the  terminal 
contact  and  contact  plate  serving  to  automatically  switch  the 
lamp  out  or  into  circuit  under  the  combined  action  of  the  coils. 

532,538.  Controller  for  Electric  Cars.  Harry  P.  Davis, 
Pittsburg,  Pa.     Application  filed  April  14,  1S94. 

In  a  controller  for  electric  cars,  as  shown  in  the  cut,  there  are 
a  reversing  switch  and  its  lever  within  the  casing,  a  slot  in  the 
casing  having  an  enlargement  at  one  point,  a  socket  in  the  end 
of  the  switch  lever,  and  a  handle  having  a  web  portion  wider 
than  the  narrow  portion  of  the  slot,  the  end  of  the  handle  being 
adapted  to  enter  the  socket  when  the  web  portion  lies  at  right 
angles  to  the  direction  of  the  slot. 

532,549.  Alternating  Current  Motor.  Ludwig  Gutmaun, 
Pittsburg,  Pa.     Application  filed  August  27,  1890. 

The  method  of  reducing  self-induction  in  an  armature  as  de- 
scribed consists  in  producing  two  alternating  fields  of  the  same 
phase,  rotating  an  armature  coil,  one  part  under  the  influence 
of  one  field  and  another  part  under  the  influence  of  the  other 
field,  so  that  the  one  part  will  cut  a  maximum  number  of  lines 
of  force  while  the  other  part  is  cutting  a  minimum.  The  cut 
illustrates  a  machine  for  which  is  claimed  among  other  features 
the  combination  with  a  field  maenet  system  adapted  to  produce 
two  magnetic  fields  of  the  same  phase,  of  an  armature  coil 
adapted  to  be  rotated  under  the  mfluence  of  both  of  the  fields, 
the  magnetic  fields  being  disposed  relatively  to  the  coil,  so  that 
the  coil  cuts  a  maximum  number  of  lines  of  force  in  the  one  field 
while  cutting  a  minimum  number  in  the  other. 

532.559-  Galvanometer.  Adrian  H.  Hoyt,  Penacook, 
N.  H.     Application  filed  April  25,  1S94. 
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An  electrical  indicating  device  comprising  a  solenoid,  a  nor- 
mally neutral  or  non-polarized  armature  or  needle  pivoted  mid- 
way between  its  polar  extremities  on  an  axis  parallel  to  its  own 
plane  and  perpendicular  to  the  axis  of  the  solenoid  and  within  the 
solenoid  a  constantly  increasing  force  opposing  the  movement 
of  the  needle,  a  pointer  carried  by  the  needle  and  co-operating 
with  a  suitably  graduated  scale,  and  a  normally  neutral  mag- 
netic core  or  pole  piece  adapted  to  be  polarized  by  a  current 
flowing  through  the  solenoid  and  having  one  of  its  polar  ex- 
tremities in  inductive  proximitj'  to  the  needle  or  armature, 

532.560.  Galvanometer.  Adrian  PL  Hoyt,  Penacook, 
N.  H.     Application  filed  April  25,  1894. 

The  last  claim  follows:  In  an  electrical  indicating  device,  the 
combination  with  a  solenoid  and  movable  armature  in  inductive 
proximity  thereto,  of  a  rheostat  in  circuit  with  said  solenoid  and 
a  pomter  connected  with  said  rheostat  movable  over  a  scale 
calibrated  in  terms  of  current  periodicity. 

532.561.  Galvanometer.  Adrian  H.  Ployt,  Penacook, 
N.  H.     Application  filed  April  25,  1894. 

This  device  comprises  a  coil,  an  armature  or  needle  consitst- 
ing  ofa  disk  of  soft  iron  pivotally  supported  on  an  axis  parallel 
to  its  own  plane  and  perpendicular  to  that  of  the  coil,  the 
armature  extending  across  the  mouth  of  the  coil  a  id  having  one 
of  its  extremities  projecting  mto  the  mouth  of  the  coil,  a  fori:e 
opposed  to  the  movement  of  the  armature,  means  for  adjusting 
effect  of  the  force  to  balance  the  force  exerted  by  the  current 
upon  the  armature  at  a  predetermined  position,  and  an  indica- 
tor co-operating  with  the  adjusting  means. 

532,576.  Closed"  Conduit  Electric  Railway.  George  W. 
McClintock,  WoUaston,  and  Daniel  J.  McLane, 
Quincy,  Mass.     Application  filed  July  2,  1894. 

An  exposed  sectional  conductor  rail  with  insulation  between 
its  sections,  and  each  section  provided  with  depending  contact 
pieces,  a  feeder  having  branches  for  connection  with  the  pendent 
contact  pieces  of  the  conductor  rail  respectively,  bracket  sup- 
porting insulation  in  which  the  branches  of  the  feeder  are  in- 
serted with  their  ends  exposed  at  one  side,  a  trolley  rail  com- 
posed of  depressible  spring  supported  sections  corresponding 
with  the  sections  of  the  conductor  rail,  and  switch  levers  pivoted 
between  the  conductor  rail  and  trolley  rail,  and  movable  in 
vertical  planes  at  right  angles  to  the  latter's  plane  of  move- 
ment, the  levers  extending  under  the  trolley  rail  on  one 
side  of  their  pivots  and  carrying  contact  plates  at  their  opposite 
ends  arranged  to  move  along  the  supports  of  the  feeder 
branches  and  connect  the  latter  with  the  pendent  contacts  of 
the  conductor  rail  when  the  trolley  rail  is  depressed. 

532*588.  Contact  Device  for  Electrical  Appliances.  Fried- 
rich  W.  Schindler- Jenny,  Kennelbach,  Austria-Hun- 
gary.    Application  filed  February  19,  1S94. 

A  contact  device  for  electrical  appliances,  comprising  a  con- 
tact block  or  member  provided  with  a  leading-in  wire  or  con- 
ductor havina:  branches  leading  to  two  separate  contact  points 
and  a  leading-out  wire  having  a  contact  point  between  said 
leading-in  contact  points  combined  with  the  three  other  contact 
points  and  their  conductors,  the  middle  one  forming  a  common 
pole  to  all  of  the  last  mentioned  conductors,  whereby  by  adjust- 
ment of  the  contact  points  one  or  more  of  the  leading-in  contact 
points  may  be  connectediin  circuit  with  one  or  more  of  the  con- 
ductors and  the  leading-out  contact  point  for  the  purpose  of 
regulating  the  units  of  heat  as  specified. 

532,590.  Closed  Conduit  Electric  Railway.  John  Schnepf, 
New  York,  N.  Y.  Application  filed  September  19, 
1S93- 

The  combination  is  claimed  of  a  slotted  conduit,  and  adjacent 
thereto  an  insulated  conduit  containing  a  continuous,  flexible. 


movable  main  conductor,  metallic  plates  which  cover  the  latter 
conduit,  and  which  are  insulated  from  it  and  from  each 
other,  and  which  are  also  insujated  from  the  surface  of  the 
street  by  superposed  non-conducting  material,  and  which 
project  into  the  slotted  conduit,  a  trolley  which  engages  with 
the  plates,  and  a  magnet  and  a  motor  on  the  car,  whereby  the 
magnet  may  draw  the  main  conductor  into  direct  contact  with  the 
metallic  plates. 

'i32i593-  Converter  System  for  Electric  Railways.  Charles 
F.  Scott,  Pittsburg,  Pa.  Application  filed  July  31, 
1893. 

This  invention,  as  shown  in  the  cut,  is  for  an  alternating  cur- 
rent feeding  circuit,  a  working  converter  led  thereby,  a  choke 
coil  in  series  with  the  primary  thereof,  and  a  normally  open 
short-circuit  around  the  choke  mil,  a  bridge  for  closing  the  short- 
circuit,  and  electrical  means  for  operating  the  bridge  in  series 
with  one  of  the  coils  of  the  working  converter,  the  choking  coils 
being  so  proportioned  as  to  be  unsaturated  when  the  secondary 
is  open,  and  saturated  when  it  is  closed  under  normal  condi- 
tions. 
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532,605.  Annunciator  for  Telephonic  Circuits.  Theodore 
Spencer,  Cambridge,  Mass.  Application  filed  Septem- 
ber 10,  1894. 

The  features  of  this  invention  are:  A  self- setting  annunci- 
ator, comprising  an  e'ectro-magnet  connected  directly  in  a  tele- 
phone circuit,  and  having  a  magnetizing  helix  and  also  a  wind- 
ing shunting  the  entire  magnetizing  helix  and  constituting  a 
path  of  low  impedance  to  voice  currents,  a  shutter  or  signal 
plate  provided  .vith  a  lever  extension,  and  adapted  when  freed 
from  control  to  fail  by  its  own  weight,  and  a  lever  of  superior 
weight  to  that  of  the  signal  plate  attached  to  the  armature  and 
normally  resting  upon  the  lever  extension,  and  adapted  when 
the  armature  is  released  from  the  attraction  of  the  magnet  to 
withdraw  the  signal  plate  and  retain  it  in  its  retracted  position, 

532,633.  Railway  Block  Signal.  William  Berrigan  and 
William  H.  McClure,  Elmira,  N.  Y.  Application 
filed  September  iS,  1S94. 

In  this  system  there  is  claimed  the  combination  with  the  two 
semaphores  of  a  block,  of  a  track  instrument  opposite  each 
semaphore  to  be  actuated  by  the  passing  train  or  engine,  a  pit- 
man connected  to  each  semaphore,  a  lever  pivoted  to  a  fixed 
support  and  connected  at  one  end  to  the  pitman,  a  weight  at- 
tached to  the  opposite  end  of  the  lever,  a  rock  shaft  having  two 
arms  connected  respectively  to  the  track  instrument  and  to  the 
lever,  an  electric  circuit  exclusively  for  the  block  between  the 
semaphores,  electro-magnets  at  the  rear  semaphore  of  the 
block,  the  armature  provided  with  a  hook,  a  catch  on  the  pit- 
man r  ceiving  the  hook  when  the  pitman  is  moved  to  set  the 
sem>phore  to  danger  and  the  armature  released  from  the  mag- 
net, an  electric  terminal  carried  on  the  pitman  of  the  front  sema- 
phore of  the  block,  and  a  terminal  traversed  by  the  aforesaid 
terminal  to  make  and  break  the  circuit  during  the  movement  of 
the  pitman. 
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532,662.  Electric  Switch.  William  P.  Hancock,  Everett, 
Mass.     Application  filed  November  27,  1894. 

The  claim  is  for  the  combination  of  the  pivoted  U-shaped 
carrier  provided  with  slots  in  its  sides  and  with  the  oppositely 
extending  horizontal  pins,  the  pivoted  blade  within  the  carrier 
and  provided  with  the  oppositely  projecting  horizontal  pins  ex- 
tending through  the  slots  in  tfie  carrier,  the  external  springs 
flankine  the  carrier  and  extending  from  the  pins  to  the  the 
pivoted  blades  and  the  stationary  contacts  engaged  by  the 
blades. 

532,701.  Mechanism  for  Forming  Battery  Plates.  Charles 
J.  Reed,  Philadelphia,  Pa.  Application  filed  Septem- 
ber 12,  1S94. 

A  machine  for  forming  a  battery  electrode  or  plate  by  rolling 
the  same  from  a  sheet  or  strip  of  lead,  consisting  of  a  pair  of 
grooved  rolls  provided  with  corresponding  depressions  in  each 
roll,  and  one  or  more  pairs  of  cutting  knives  on  each  roll  for 
severing  the  completed  electrode  from  the  material  and  forming 
stiffening  ribs,  in  combination  with  means  for  cutting  out  a  sec- 
tion of  the  material  between  adjoining  pairs  of  plates,  so  as  to 
form  conducting  lugs  or  ears. 

532,742.  Magnetic  Separator.  Henry  Arden,  Seattle, 
Wash.     Application  filed  August  15,  1S94, 

One  claim  reads  as  follows;  In  a  magnetic  separator  any 
number  of  electro-magnets,  whose  poles  fcrra  a  magnetic  field 
within  which  a  stream  of  black  sand  falls,  having  troughs 
within  the  Hue  of  fall  of  the  sand  in  combination  with  the 
stream,  conductors  over  which  electricitv  passes  to  the  magnets 
when  the  circuits  are  closed,  and  one  or  more  commutators  or 
switches  actuated  by  power  or  hand  for  shifting  the  current- 
from  one  magnet  to  another,  or  from  one  series  of  magnetb  to 
another. 
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Use  of  the  Searchlight  by  the  Japanese 
Army. 

In  the  war  between  Japan  and  China  the  former  nation 
has  distinguished  itself  by  the  intelligence  and  aptitude  it 
has  shown  in  utilizing  the  most  modern  advances  in  military 
science.  The  Japanese  have  shown  themselves  to  be  a  pro- 
gressive and  ambitious  people,  eager  to  avail  themselves  of 
the  latest  implements  of  warfare;  and  it  is  undoubtedly  to 
this  enlightened  spirit  that  the  complete  success  of  their  arms 
is  due.  Their  armies  are  equipped  with  modern  ordnance 
and  handled  in  accordance  with  present-day  theories  of  tac- 
tics as  developed  in  Europe  and  America;  their  fleet  com- 
prises some  of  the  best  cruisers  afloat;  and  in  the  use  of  elec- 
tricity, as  shown  by  the  interesting  illustration  herewith 
presented,  they  are  likewise  up-to-date. 

The  picture  is  a  reproduction  of  a  water-color  drawing 
made  by  a  Japanese  artist  and  sent  to  members  of  the  Japan- 


Austin  Water  Power  Electrical  Plant. 

Secretary  Oliphant  of  the  Austin,  Tex.,  Board  of  Public 
Works,  in  his  annual  report,  reviews  at  length  the  progress 
of  the  year  on  the  great  water  power  utilization  plant  of 
that  city.  He  states  that  the  contract  for  the  electrical 
equipment  (including,  however,  but  a  portion  of  the  gener- 
ating plant)  was  awarded  to  the  Fort  Wayne  company  for 
$113,500,  of  which  $70,000  is  being  paid  in  cash  in  monthly 
installments  as  the  work  progresses.  The  remaining  con- 
sideration to  the  company  is  the  city's  railroad  to  the  dam, 
which  is  turned  over  at  a  valuation  of  $43,500. 

The  work  of  erecting  the  electric  light  poles  and  towers 
and  stretching  the  wires  was  begun  in  the  latter  part  of 
June  and  at  the  close  of  the  year  all  of  the  31  towers  had 
been  erected  at  such  places  as  were  designated  by  a  joint 
committee  from  the  Board  of  Public  Works  and  the  city 
council;  2,048  poles  had   been  set,  2,200   pole  stops,  5,000 


made  by  the  I.  P.  Morris  company  of  Philadelphia  are  all  in 
position.  The  dynamo  will  be  immediately  set  up  and  at- 
tached to  one  of  these.  Before  the  dynamo  was  shipped 
from  the  Westinghouse  works  it  was  set  up  and  tested. 


Massachusetts  Electric  Lighting. 

The  annual  report  of  the  State  Board  of  Gas  and  Electric 
Light  Commissioners  of  Massachusetts  shows  that  there  are 
now  12S  companies  or  individuals  under  the  supervision  of 
the  board;  25  of  these  supply  both  gas  and  electric  light,  46 
supply  only  gas  and  58  only  electric  light.  Twelve  towns 
are  also  supplying  lights,  two  of  which  supply  gas  and  elec- 
tric light  and  the  others  have  electric  plants  only.  There 
have  been  no  applications  during  the  year  by  gas  companies 
for  leave  to  do  electric  lighting.  Seven  companies  to  do 
electric  lighting  have  been  incorporated  during  ihe  year. 

The  following  named  towns  have  municipal  plants  in   op- 
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ese  colony  in  Chicago.  It  represents  the  Japanese  forces 
employing  an  electric  searchlight  in  the  assault  of  the  Chin- 
nese  fortifications  at  the  battle  of  Ping  Yang,  in  Corea.  The 
Western  Electrician  is  credibly  informed  that  the 
Japanese  characters  beneath  the  illustration,  being  inter- 
preted, would  read:  "Representing  the  Japanese  Army 
Using  Searchlight  in  the  Battle  of  Ping  Yang."  The  port- 
able projector  is  represented  as  being  of  material  assistance 
to  the  Japanese  artillerymen,  who  are  shelling  the  enemy's 
fort,  about  half  a  mile  distant  across  the  river,  with  much 
enthusiasm  and  energy.  Details  as  to  the  source  of  the  cur- 
rent are  lacking,  and  the  man-operated  mechanism  at  the 
left  is  also  rather  puzzling;  but  at  any  rate  the  artist  clearly 
conveys  the  idea  that  the  lamp  sent  forth  a  ftne,  solid  beam 
that  was  of  great  assistance  to  the  attacking  party.  The 
picture  shows  plainly  the  utility  of  the  searchlight  m  actual 
warfare. 

The  battle  of  Ping  Yang  took  place  on  September  15th 
last.  The  Japanese  were  completely  successful  in  storming 
the  city,  and  it  is  said  that  the  Chinese  loss  was  1,500  killed, 
3,000  wounded  and  700  prisoners.  The  victors  are  reported 
to  have  secured  $200,000  in  gold  and  silver,  large  quantities 
of  provisions  and  amaiunition,  thirty  fine  guns,  several 
thousand  Winchester  rifles,  thousands  of  flags,  etc. 
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cross  arms,  10,250  pins,  io,ooo  glass  insulators,  203  miles 
of  wire,  186  arc  lamps,  iS6  hoods  and  hanging  boards;  and 
213  transformers,  varying  in  size  from  12  to  250  light 
capacity,  had  been  put  in  place.  The  work  has  been  under 
the  constant  supervision  of  Electrical  Engineer  Scovill  and 
is  pronounced  first-class  in  every  respect. 

The  following  is  the  approximate  amount  of  work  yet 
to  be  done  to  finish  the  construction  contract:  Thirty  poles 
are  to  be  set,  and  one  500  light  transformer;  15  junction 
boxes;  25  stubs;  100  pole  steps;  14  arc  Kmps;  14  hoods 
and  hanging  boards,  and  five  miles  of  wire.  The  quantity 
of  wire  that  will  be  required  to  complete  the  entire  system 
cannot  be  approximately  estimated  until  the  approximate 
number  of  light  consumers  can  be  ascertained.  The"  wire 
that  will  be  needed  In  addition  to  that  contracted  for  is 
for  secondary  circuits. 

The  amount  paid  to  the  Fort  Wayne  Electric  company 
under  the  contract  of  1S94  for  construction  was  $59,671.64, 
and  the  amount  paid  on  account  of  and  charged  to  the  same 
company  for  storage  and  freights  under  the  contract  of 
1S93  for  machinery  was  $237.73. 


The  lines   of  the  Marion,  0.,  Electric  Street  Railway 
company  were  put  in  operation  on  January  8th. 


First  Niagara  Dynamo. 

The  first  5,000  horse  power  dynamo  made  by  the  West- 
inghouse Electric  &  Manufacturing  company  for  the  Cata- 
ract Construction  company  arrived  in  Niagara  Falls  on  Jan- 
uary nth.  The  three  turbines  of  5,000  horse  power  capacity 


eration:  Braintree,  Danvers,  Hingham,  Mull,  Marblehead, 
Middleboro,  Needham,  North  AUleboro,  Peabody,  Read- 
ing, Wakefield  and  Wellesley.  Of  these  Middleboro  and 
Wakefield  have  the  only  plants  for  supplying  both  gas 
and   electric   light.     The  others  manufacture  onlv  electric 

light. 

The  average  price  paid  by  the  consumers  for  coal  gas  to 
the  companies  selling  annually  more  than  30,000,000  feet 
each  is  $1.20  per  thousand  feet. 

Aggregates  from  the  balance  sheets  of  the  electric  com- 
panies show  the  following  facts:  Assets,  June  30,  1S94, 
$15,028,578.97,  as  against  $14,275,363.23  at  the  same  time 
in  1893;  liabilities,  1S94,  $14,217,580.37;  surplus,  $642,- 
S04.77.  T'^^  3-ggi'<^g^te  receipts  of  the  companies  for  1894 
were  $3,649,457.12;  expenses,  $2,452,982.69;  balance, 
$1,196,474.43. 


A  Blow  at  the  Bell  Company. 

A  bill  introduced  in  the  Indiana  Legislature  by  Mr. 
Thomas  of  Rush  is  attractmg  considerable  attention.  It 
presents  the  duties  of  telephone  companies  and  compels 
each  company  to  permit  the  use  of  its  exchange,  toll  line  or 
toll  station  to  any  other  company  owning  and  operating  a 
telephone  system.  The  bill  provides  for  the  charging  of 
fair  tolls  between  the  rival  companies. 

In  the  division  of  moneys  derived  from  charges  for  tele- 
phonic services,   as  provided  in  the  act,  each  terminal  ex 


so 
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change  or  toll  line  station  shall  be  entitled  to  one-third,  and 
the  company  owning  the  lines  shall  be  entitled  to  the  other 
third.  If  there  is  more  than  one  owner  of  said  connecting 
line,  the  remaining  third  shall  be  pro-rated  according  to 
mileage. 

The  billis  aimed  at  the  American  Bell  Telephone  company. 

Since  the  expiration  of  the  recent  patents  on  the  re- 
ceiver, smaller  companies  are  being  formed,  but  the  Bell 
company  refuses  to  cooperate  with  any  of  these  companies, 
and  no  connection  is  allowed  between  them.  This  monopoly 
of  exclusiveness  is  what  the  bill  attacks.  The  bill  will  be 
fought  by  the  Bell  people. 


cines,  bandages,  instruments,  etc.  Immediately  back  of  the 
large  lockers  are  two  earth-closet  conveniences. 

Electric  bells  communicating  with  both  platforms  are 
placed  near  the  middle  of  the  car  for  the  use  of  the  surgeon. 
A  lavatory  is  also  located  there,  supplied  with  water  by  a 
pump  from  a  tank  under  the  floor,  the  metal  work  being 
silver-plated)  as  are  the  water  coolers  at  each  end  of  the  car. 

The  interior  is  finely  finished  in  cherry,  there  being  no 
spaces  for  dirt  to  accumulate.  The  floor  is  of  quartered 
oak,  double,  with  asbestos  filling  to  deaden  sound.  The 
ceiling  is  of  bird's-eye  maple  in  panels.  All  the  trimmings 
are  solid  bronze,  polished. 

Lighting  is  secured  by  lo  incandescent  lamps,  16  candle 


The  St.  Louis    Electric    Ambulance  Car. 

The  especially  designed  electric  ambulance  car  built  by 
John  ScuUin,  president  of  the  Union  Depot  Railroad  com- 
pany, for  the  Health  Department  of  St.  Louis,  was  put 
into  service  January  1st.  The  car  was  constructed  by  the 
St.  Louis  Car  company  on  especially  designed  plans  made 
by  Dr.  Homan,  city  health  commissioner.  Fig.  i  is  an  ex- 
terior %-iew  of  the  car  and  Fig.  2  an  interior  view. 

The  description  of  the  novel  vehicle  is  as  follows: 

The  total  length  of  the  car  is  33  feet,  including  the  plat- 
forms, the  inside  measurements  being  24  feet  long  by  seven 
feet  two  inches  wide.  The  platforms  are  about  one-half  the 
width  of  the  car  and  front  the  left  half  of  the  body,  the  car 
being  double-ended,  the  steps  leading  to  the  entrance  and 
not  to  the  platform.  The  doors  are  located  at  the  right- 
hand  side  of  the  ends  of  the  car,  the  steps  being  four  in 
number,  placed  obliquely  and  affording  access  from  either 
front  or  side  with  equal  ease.  This  arrangement  has  been 
adopted  to  facilitate  the  exit  or  entrance  of  litter-bearers. 
A  telescoping  brass  hand-rail  guards  the  outer  side  of  the 
steps,  and  these  are  so  arranged  that  they  may  be  lifted 
when  not  in  use,  tlms  preventing  access  to  the  car.  The 
entrances  are  five  feet  two  inches  in  width,  the  doors 
moving  on  rollers  placed  at  the  top,  and  grooved  below 
over  a  metal  edge  secured  to  sill,  excluding  coal  and 
dust. 

The  car  is  lighted  by  seven  windows  on  each  side,  2S  by 
28  inches  in  size,  stationary,  the  lower  half  frosted.  There 
are  two  drop  sashes  in  each  door,  and  a  number  of  ventila- 
tors or  adjustable  decklights  above  on  the  sides  and  ends. 

The  interior   of  tiie  car  is  divided  in  the   middle   by  a 


The  furnishings  consist  of  18  plain  folding  chairs  12 
having  arms  and  six  being  without  arms.  All  are  pro- 
vided with  rubber  fenders  to  prevent  slij^ping.  The  car 
is  in  charge  of  a  surgeon  and  an  attendant  from  the  Health 
Department  and  a  motorman  supplied  by  the  Union  Depot 
Railroad  company,  and  will  be  rua  under  orders  of  the  sur- 
geon. The  car  is  run  on  a  regular  time  card,  which  is  pub- 
lished in  order  that  police  and  public  may  know  when  the 
car  is  due  at  any  given  street. 

The  inauguration  of  the  electric  ambulance  service  was 
celebrated  in  an  appropriate  manner  at  the  Union  Station 
banquet  room  atS  o'clock  Thursday  night,  December  27th. 
Invitations  were  issued  to  the  presidents  and  managers  of 
all  the  street  car  lines,  street  car  manufacturing  companies 
city  officials,  the  leading  physicians  and  the  electrical  jour- 
nals. 

The  following  is  an  abstract  of  the  remarks  made  by  Dr. 
Homan,  healch  commissioner: 

Every  step  forward,  be  it  great  or  small,  must  be  counted 
in  the  life  of  a  city  in  truly  reckoning  from  time  to  time  the 
progress  it  is  making  toward  better  things.  And  better 
things  are  those  which  show  in  themselves  a  real  gain  over 
the  past  whether  in  mind,  heart,  or  soul,  in  science,  intel- 
lect or  work,  in  enlightened  skill  or  humane  achievement. 

The  step  forward  which  we  mark  this  evening  is  in  the 
line  of  more  considerate  treatment  and  more  humane  han- 
dling of  sick  and  wounded  unfortunates;  and,  if  the  worth  of 
the  civilization  of  to-day  shall  be  measured  in  this  wise  and 
by  such  a  standard,  who,  knowing  the  truth,  will  dare  deny 
that  our  shortcomings  are  many  and  opportunities  for  im- 
provement correspondingly  great?  Nor  does  it  avail  to  ex- 
tenuate our  delinquencies  in  this  regard  by  pleading  that 
others  have  done  no  better. 


FIG.    I.       ST.    LOUIS   ELECTRIC   AMBULANCE   CAR. 

power  each,  four  being  placed  in  each  compartment  and 
one  outside  above  each  platform.  The  car  is  warmed  by 
six  electric  heaters  placed  along  the  sides  just  above  the 
baseboard  and  occupying  but  little  space,  being  30  by  7 ',4 
by  3  inches  in  size. 

The  body  of  the  car  is  painted  white,  trimmed  with  gold 
and  blue.  The  lettering  on  the  sides  reads,  *'St.  Louis 
Health  Department,  Ambulance  Car,"  and  the  last  two 
words  are  repeated  on  each  end.  The  Geneva  cross  is 
displayed  on  the  sides  and  the  ends  to  emphasize  the  humane 
purposes  to  which  the  vehicle  is  devoted. 

The  car  is  mounted  on  two  pivotal  trucks  of  special  con- 
struction, having  two  sets  of  equalizing   springs  over  the 


FIG.    2.      ST.    LOUIS   ELECTRIC  AMBULANCE   CAR. 


wooden  partition  five  feet  six  inches  high,  placed  four  inches 
from  the  floor,  with  two  doors  swinging  either  way  in  the 
center,  one  compartment  being  for  males,  the  other  for 
females.  The  partition  is  so  constructed  that  both  parts 
may  be  swung  back  if  desired  and  rest  closely  against  the 
sides  ot  the  car.  A  drop  desk  is  hinged  to  one  side  of  the 
partition  for  the  surgeon's  use.  Two  hinged  shelves  are 
provided,  attached  to  the  sides  of  the  car,  on  which  to  place 
dressings,  instruments,  etc. 

To  the^  right  of  each  door  on  entering  the  car  is  a  large 
locker  for  litters,  blankets,  towels  and  the  like,  while  be- 
tween the  windows  are  eight  small  ones  for  papers,  medi- 


oil  box  in  addition  to  the  springs  that  carry  the  car  body. 
This  truck  will  greatly  reduce  the  noise  while  crossing  other 
tracks  and  make  it  an  easy-riding  car. 

Under  the  center  of  the  "body  of  the  car  a  space  is  en- 
closed in  which  to  carry  stretchers,  splints  and  the  like;  and 
a  water-tank  andice-box  are  also  provided  under  the  car.  The 
distance  from  the  body  to  the  rails  is  three  feet  three  inches. 
Drawbars  are  provided  in  case  it  becomes  necessary  to  tow 
the  ambulance  by  means  of  another  car.  The  car  is 
equipped  with  an  electric  brake  beside  the  usual  hand- 
brake, and  arrangement  is  made  for  heating  by  electricity 
the  water  used  in  the  lavatory. 


Incandescent  Lamp  versus  Welsbach 
Burner.' 

.  Bv  William  Goltz. 

The  hitherto  triumphant  progress  of  incandescent  elec- 
tric lighting  has  of  late  encountered  an  obstacle  which  may 
prove  a  serious  one  in  .the  future,  if  the  promoters  of  this 
most  perfect  art  of  illumination  do  not  use  adequate  means 
to  remove  it.  The  obstacle  I  refer  to  is  the  Welsbach 
incandescent  gas  burner,  and  it  shall  be  the  object  of  this 
paper  to  point  out  to  station  managers  and  contractors 
some  of  the  defects  of  this  uninvited  guest,  thus  enablino- 
them  to  show  him  the  door  at  the  earliest  possible  moment^ 
Before  doing  so,  I  may  say  that  the  very  limited  space  ot 
time  that  has  been  accorded  me  for  the  preparation  of 
these  lines  has  prevented  me  from  giving  the  matter  as  close 
a  study  as  would  have  been  necessary  and  desirable.  I 
have  also  been  unable  to  make  any  tests,  and  for  the  cor- 
rectness of  some  of  the  data  given  I  have  had  to  rely  on 
reports  published  in  the  gas  papers  and  on  statements  made 
by  the  promoters  of  the  Welsbach  burners.  The  so-called 
incandescent  gas  burner  was  invented  in  Germany  by  Dr. 
C.  A.  von  Welsbach.  By  the  new  discovery,  it  can  hardly 
be  denied,  gas  lighting  has  entered  upon  a  new  epoch. 
Tlie  main  pomt  of  the  invention  is  that  immediately  the  gas 
is  lighted  the  light-giving  body  or  mantle  is  raised  to  a 
high  degree  of  incandescence  without  forced  pressure  or 
alterations  of  existing  fittings..  The  gas  is  supplied 
through  a  special  form  of  atmospheric  or  Bunsen  burner, 
which  can  easily  be  attached  to  fittings  already  in  use.  The 
flame  thus  produced  is  non-illuminant,  and  the  combustion 
almost  complete,  with  a  consequent  considerable  diminu- 
tion of  the  smoke  and  dirt  which  accompanies  the  use  of 
gas  in  the  ordinary  way.  Experiments  with  this  burner 
have  been  made  for  seven  years,  but  only  during  the  last 
two  years  has  the  sp me  been  so  improved  that  it^has  be- 
come quite  a  competitor  for  the  incandescent  lamp.  Not- 
_withstanding  the  incUnation.of  some  of  our  friends,  amono- 
whom  I  may  mention  Force  Bain,  who  has  discussed  this 
matter  in  a  recent  issue  of  the  Western  Electrician,  to 
treat  this  matter  lightly  by  simply  calling  it  a  fad,  I  do 'not 
think  that  the  expression  dangerous  is  exaggerated,  for 
there  is  no  doubt  that  the  Welsbach  burner  offers  advan- 
tages which,  to  say  the  least,  are  and  have  been  an  in- 
ducement to  many  consumers  to  install  this  light.  It  not 
only  does    away  with  two  of  the   principal    objections    to 

ordinary  gas  burners — insufficient  light    and  flickering but 

it  also  materially  lessens  the  cost  to  the  consumer.  The 
latter  point  may  be  illustrated  by  the  following  data,  which 
although  procured  from  the  enemy's  camp,  I  think  are 
nearly  correct: 

One  Welsbach  burner  using  about  3.2  cubic  feet  of  o-as 
per  hour  gives  about  60  candle  power,  and  is,  therefore 
the  equivalent  in  candle  power  to  about  2H  '6  candle  \ 
power  lamps.  Assuming  the  price  of  gas  to' be  .fr. 00  per 
thousand  feet,  and  of  electric  hght  .01  cent  per  ampere  hour 
we  would  obtain  the  following  result:  One  Welsbach  60  can- 
dle power  light,  consuming  3.2  feet  per  hour,  costs  3-10  cent, 
3-nd  334  16  candle  power  lamps,  consuming  i^  amperes  per 
hour,  cost  .01  Ji  cents.  Now,  it  is  evident  that  although  the 
figures  relating  to  the  Welsbach  burner  are  only  obtainable 
under  the  most  favorable  conditions,  that  is,  with  a  gas  of 
high  thermal  power  and  a  new  mantle  of  the  very  best  ma- 
terial, the  difference  is  sufficiently  large  to  induce  many  peo- 
ple to  install  this  wonderful  illuminant  without  goino-  to  the 
trouble  of  considering  any  other  points,  and  the  effect  these 
figures  have  already  liad  can  be  seen  by  the  fact  that  an  alarm- 
ingly large  number  of  these  burners  have  already  been  intro- 
duced throughout  this  country.  In  many  cities  you  will  see 
in  stores,  show-windows,  small  hotels,  and,  in  fact,  wherever 
running  expenses  are  an  important  item,  combination  fix- 
tures where  the  incandescent  lamps  are  out  of  commission 
and  where  the  gas  outlets,  which  had  long  been  out  of  use 
have  been  fitted  with  Welsbach  burners.  The  people  who'  ^ 
so  readily  installed  these  lights  at  the  rate  of  $2.50  apiece 
would  perhaps  not  have  done  so  had  they  taken  into  consi- 
I.  Read  before  the  third  animal  convention  of  the  Northwestern 
Electrical  association,  Milwaukee,  January  16,  1895. 
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deration  ihat  the  roonlhly  gas  bill  is  not  the  only  item  of  ex- 
pense connected  with  this  light.  Mantles  are  api  to  give 
out  irequently,  renewals  costing  50  cents,  and  the  glass 
chimneys  are  subject  to  breakage,  while  mica  chimneys, 
although  unbreakable,  become  smoked  and  must  be  thrown 
away.  Almost  in  every  instance  the  breakage  of  a  chimney 
means  th-  breakage  of  a  mantle  also,  and  the  economy  of 
the  Welsbach  is,  therefore,  not  quite  as  striking  as  may  ap- 
pear to  the  casual  obser\-er.  Fortunately  for  the  incandes- 
cent lamp,  it  has  never  been  price  and  quantity  which  re- 
sidted  in  its  almost  general  adoption  at  a  time  when  the  cost 
'of  current  was  twice  as  high  as  it  is  to-day,  and  it  is  high 
time  lo  bring  to  the  remembrance  of  all  who  are  interested 
the  fact  that  someihing  else  than  candle  power  alone  should 
be  considered  when  contemplating  the  installation  ot  the 
most  satisfactory  and  at  the  same  time  most  economical 
light.  One  of  the  reasons  why  the  Welsbach  burner  does 
no:  comply  with  the  lormer  condition  is  its  color.  The  bare 
statement  that  a  light  is  of  so  many  candle  power  really  con- 
veys no  accurate  information  at  all.  Artificial  light  is  gen- 
erally produced  by  raisin;^  some  body  to  a  high  temperature. 
As  soon  as  the  temperature  is  sufficiently  high,  it  parts  with 
S")me  of  its  energy  in  the  form  of  radiation.  At  first,  the 
radi-itions  are  not  of  a  kind  to  which  the  eye  is  sensitive; 
they  are  of  greater  wave  length  than  red  light  and  may  be 
called  infra  reil.  As  the  tempeiaiure  increases,  the  in'ra  red 
radiations  increase,  and  presently  there  are  added  radiations 
whch  the  eye  perceives  as  red  light;  and,  subsequently, 
while  the  red  light  increases,  yellow,  green,  blue  and  violet 
rays  are  successively  thrown  off.  The  lays  of  the  incandescent 
lamp,  similar  to  those  of  the  candle,  are  largely  composed 
of  red  and  yellow,  while  those  thrown  off  by  the  Welsbach 
burner  combine  an  abundancy  of  green  and  blue,  and  those 
of  an  arc  lamp  all  of  the-e  colors,  with  violet  added  lo  them. 
In  other  words,  while  the  temperature  of  the  filamentof  an 
incandescent  lamp,  when  burning  at  its  rated  voltage,is  such 
as  to  generate  as  large  a  proportion  as  possible  of  such  rays 
as  are  most  plea'^ani  fnr  the  human  eye,  that  of  the  Wels- 
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improvement,  but,  of  course,  caused  an  enormous  reduction 
in  candle  power,  and  also  in  the  diffusive  capacity  of  the 
light.  1  cannot  miderstand  why,  in  ca.^es  where  >-ucli  ex- 
treme brilliancy  is  required,  incandescent  arc  lamps,  which 
can  be  run  for  less  money,  should  not  be  preferred.  By  us- 
ing them,  consumers  who  do  not  consider  quality,  but 'sim- 
ply want  the  highest  candle  power  for  the  least  money,  can 
avail  themselves  of  all  the  advantages  offered  by  ihe  Wels- 
bach, without  the  addition  of  heat,  breakage,  poisoned  atmos- 
phere, etc.  To  illustrate  this,  let  us  follow  the  methods 
used  by  the  gas  companies. 

Two  incandescent  arc  lamps  in  series  on  no  volt  circuit, 
giving  2,000  candle  power  each  and  using  lo  amperes  of 
current,  costs  10  cents*  per  hour.  To  obtain  the  same 
candle  power,  about  67  Welsbach  Tghis  would  have  to  be 
installed,  which  would  consume  214.4  feet  of  gas  per  hour 
and  would  cost  21.44  cents,  or  more  than  twice  as  much  as 
the  arc  lamps.  This  simply  goes  to  show  how  ridiculous 
such  figuring  is  and  what  results  can  be  obtained  thereby. 
However,  it  seems,  from  the  foregoing,  that  the  Welsbacli 
may,  to  some  e.xtent,  be  a  competitor  of  the  arc  lamp,  but, 
although  giving  more  candle  power  for  the  money  will  not 
stand  comparison  with  the  incandescent  lamp,  whose  mild 
rays  and  agreeable  light  nobody  can  possibly  find  fault 
with,  if  central  station  managers  do  their  duty  to  ihe  pub- 
lic. The  old  adage,  "too  much  of  a  good  tiling,"  applies 
preeminently  to  the  Welsbach  burner  as  far  asindoor  light- 
ing is  concerned.  What  people  want  nowadays  is  pleniy 
of  light  of  the  best  quality,  and  the  pear-shaped  bulb  fills 
the  bill  in  a  manner  which  cannot  be  improved.  Of  course, 
station  managers  should  do  all  in  their  power  to  prevent  their 
customers  from  finding  fault  with  the  quality  of  the  light  fur- 
nished. The  almost  general  habit  of  leaving  lamps  on  the 
circuits  until  the  filaments  give  away  ought  to  be  discon- 
tinued, and  the  lamps  ought  lo  be  exchanged  as  soon  as  the 
candle  power  drops  below  the  normal.  First-class  appar- 
atus, an  intelligent  distribution,  plenty  of  copper  and  a 
sufficiently  high  pressure  at  ihe  station  will  do  away  with  all 


hascometo  stay,  or  that  the  present  compeiilion  will  be 
lasting,  the  members  of  the  electrical  frati  rnity  ought  to 
declare  war  against  it  without  .further  delay.  Much  can  be 
done  during  the  next  few  months,  while  the  advent  of  sum- 
mer, when  the  surplus  of  heat  furnished  by  these  miniature 
gas  stoves  is  not  ne-^ded,  will  certamly  reiegate  ihem  to 
where  they  belong — the  ash  barrel. 


Electrical  Power  in  a    Large  Newspaper 
Establishment. 

The  Philadelphia  /iitj/iirer  has  anew  building  and  a  new 
mechanical  equipment  throughout.  To  electrical  men  the 
establishment  is  of  particular  interest,  owing  to  the  exten- 
sive use  made  of  electricity  for  light  and  power. 

The  generating  plant  consists  of  two  40  kilowatt  lighting 
dynamos  anl  one  go  klbwatt,  220  volt  pnver  generator, 
made  by  the  Eddy  Electric  Manufacturing  company.  Each 
machine  is  directly  connected  to  a  McE^ven  engine  running 
ai  a  speed  of  300  revolutions  per  minute.  The  connection 
between  engine  and  dynamo  shaft  is  accomplished  bv  means 
of  a  rigid  flanged  coupling  securely  fastened  by  bolts,  no 
bearing  being  used  between  the  armature  of  the  dynamo 
and  the  engine  box.  An  outboard  bearing  is  provided, 
however,  at  the  commutator  end  of  the  machine.  It  is  sup- 
ported by  a  pillow  block  which  is  made  adjustable  to  the 
engine  bearings  by  means  of  wedges.  The  bearing  sleeve 
itself  is  of  the  spherical  self-aligning  type,  and  self-oiling 
from  a  reservoir  in  the  box. 

The  armatures  are  of  the  iron-clad  type,  with  conductors 
consisting  of  copper  bars  of  rectangular- section  embedded 
in  slots  cut  in   the  core.     These  bars  are  connected  at  the 
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"bach,  being  considerably  higher, 'will  cause  the  production 
of  rays  containing  a  larger  proportion  of  yellow  and  blue 
rays  than  is  desirable  for  a  majority  of  indoor  purposes.  I 
bave  heard  numerous  complaints  from  people  who  have  used 
the  light  for  some  time,  to  ihe  effect  that  it  ruined  their  eyes, 
acknowledging  that  they  made  a  mistake  in  putting  it  in.  I 
note  from  Electricity  ai  December  19,  1894,  that  it  was 
tried  in  the  show  rooms  of  Dorflinger  Bros.,  the  leading 
American  cut-glass  makers,  and  would  have  ruined  the  busi- 
ness of  the  concern  if  it  had  been  long  continued.  The  purest 
and  whitest  of  the  product  was  made  to  look  as  green  as  ihe 
cheapest  grade  of  window-glass,  and  ihe  electric  light  was 
soon  re-installtd.  In  the  issue  of  December  12th,  of  the 
same  paper,  we  find  the  following  statement,  made  by  K. 
Altmann  &  Co.,  one  of  the  leading  dry  goods  concerns  of 
New  York:  "Some  time  ago  we  allowed  an  agent  of  the 
Welsbauh -people  lo  put  on  afew  burners,  but  the  light  was 
of  a  yellowish  glimmer,  trying  to  the  customers  and  unsuit- 
able for  a  proper  showing  of  colored  fabrics,  so  we  decided 
not  to  purchase  the  burners,  which  were  removed.  We  do 
not  know  whether  any  gas  was  saved,  as  we  made  no  tests." 

The  following  opinions  were  given  by  Bowery  merchants. 

"The  .Six  Little  Tailors"  said:  'Tt  is  generally  admitted 
that  we  have  ihe  handsomest  tailoring  establishment  in  the 
city,  and  at  night  it  is  brilliantly  illuminated  with  electric 
lights.  We  were  offered  a  lot  of  Welsbach  lights  free  of 
charge,  but  declined  the  offer  with  thanks,  as  the  effect  of 
the  light  upon  our  goods  would  have  been  unsatisfactory. 
We  want  the  best  light  going  and  we  have  it." 

■'The  Original  Harris  Colien"  said:  "We  have  no  time  for 
the  Welsbach  burner;  it  takes  two  men  and  a  boy  to  monkey 
with  it  in  a  large  store  like  ours.  We  tried  it  last  year  and 
gave  it  the  g.  b." 

"Callahan,  The  Hatter"  said:  ''We  use  hat-wing  gas 
burners  under  globes  and  electric  incandescent  lamps  in 
stalactites,  using  both  sysiems  of  lighting  every  night.  We 
do  not  use  the  Welsbach  light  because  it  throws  hideous  col- 
ors upon  our  goods  and  decorations." 

Simpson,  the  pawnbroker,  was  short  and  to  the  point: 
"Welsbach  burners  don't  go  here — not  on  your  life — elec- 
tricity is  good  enough  for  me." 

Wherever  complaints  about  the  ghastly  glare  have  been 
made,  the  gas  companies  or  the  promoters  of  the  Welsbach 
burners  have  tried  to  remedy  maiters  by  fitting  the  lamps 
-with  frosted  or  opal  shades,  for  some  of  which  even  the  shape 
of  the  incandescent  bulb  has  been  rdopted.     This  was  an 


other  causes  of  complaint.  There  is  no  reason  why,  with 
the  present  price  of  incandescent  lamps,  station  managers 

should  endeavor  to  save  a  few  cents  to  prolong  ihe  life  of 
the  lamps  by  running  them  below  their  rated  voltage;  nor 
does  it  seem  lo  be  good  business  policy  to  charge  40  cents 
apiece  for  lamps  where  the  consumers  stand  the  cost  of  re- 
newals. A  little  liberality  in  this  respect  would  lessen  the 
danger  of  any  other  illuminant  receiving  [he  preference,  and 
would  undoubtedly  largely  increase  ihe   li-^t  of  customers. 

Another  claim  advanced  by  the  Welsbach  people  as  an  in- 
ducement is  the  cheapness  of  installation.  Now,  it  is  al- 
most impossible  to  make  any  comparison  in  this  respect,  as 
the  cost  of  installing  electric  hghts  is  dependent  upon  difler- 
ent  circumstances  in  each  and  e\ery  case.  I  may  say, 
however,  that  to  wire  a  store  or  office  or  a  similar  place  for 
incandescent  lamps,  the  wire  to  be  cuncealed  under  mold- 
ing or  mounted  upon  insulators,  and  the  lamps  to  be  sus- 
pended by  means  of  flexible  cord,  costs  about  one-half 
what  it  would  cost  to  have  existing  gas  fixtures  fitted  with 
Welsbach  burners.  It  is  a  vi-ell-known  fact,  at  least  to  the 
majority  of  those  present  here,  that  wiring  of  this  descrip- 
tion is  usually  done  for  about  .$i  a  light,  while  the  cost  of 
installing  Welsbach  burners  is  at  least  $2.50  apiece.  Where 
new  electric  fixtures  are  to  be  installed,  it  is  only  fair  to 
compare  the  cost  with  thai  of  new  gas  fixtures,  and  the 
result  would  be  about  the  same.  Add  to  this  the  extreme 
unsightliness  of  this  burner,  including  glass  chimneys,  cor- 
rugate d  opal  shades  and  holders  and  the  impossibility  of 
throwing  the  light  in  the  direction  it  is  usuallymost  wanted, 
that  is,  downward,  and  you  will  have  to  acknowledge  that 
cost,  notwithstanding  the  points,  are  all  in  favor  of  the 
glow  lamps.  I  have  not  dwelt  upon  another  objection  to 
the  Welsbach,  an  objection  of  a  very  serious  nature,  as  it 
involves  ?anitary  principles,  because  being  common  to  all 
gas  burners  and  not  special  to  the  Welsiiach,  it  does  not 
properly  belong  under  the  head  of  this  paper— I  mean  vitia- 
tion of  the  atmosphere.  Although  we  all  know  that  it  is 
unhealthy  to  breathe  the  air  of  a  room  that  is  lighted  by 
gas,  it  would  be  interesting  to  find  out  just  to  what  extent 
[he  air  in  a  room  of  a  given  size  is  vitiated  by  ordinary  gas 
burners  and  by  the  Welsbach  burners,  and  to  what  extent 
health  is  impaired  thereby. 

Whatever  defects  have  been  pointed  out,  the  claims  made 
by  the  gaslight  people  are  sufficiently  enticing  to  the  casual 
observer  so  that  we  should  warn  our  friends  to  be  on  theiy 
guard.      Although  I  do  not  think  that  the  Welsbach  burnCi- 


ends  by  copper  strips,  bent  spirally  and  so  arranged  as  to 
prevent  any  crossing  of  conductors.  Insulation  is  accom- 
plished by  plac'ng  the  copper  bars  in  micanite  tubes  before 
introducing  them  into  the  slots,  the  slots  and  core  being 
also  thoroughly  insulated  by  micanite.  'l"he  whole  arma- 
ture and  commutator  is  thoroughly  ventilated  by  apertures 
and  ductsfor  the  free  passage  of  the  air.  The  field  coils  are 
wound  on  metal  spools,  the  series  and  shunt  coils  occupy- 
ing separate  compartments.  The  machines  are  all  highly 
finished  and  presentan  appearance  in  accord  with  [he  attract- 
ive engine  room  in  which  they  are  placed.  Their  beha.vior, 
too,  is  fully  on  a  grade  with  their  appearance,  ,  and  they 
handle  their  full  loads  and  often  large  overloads  without 
[he  least  sparking  or  undue  heating.  The  whole  combina- 
tion of  engines  and  d)namos  makes  so  little  noise  and  vibra- 
tion as  to  be  hardly  noticeable  in  the  adjoining  rooms.  In 
the  accompanying  illustration  Fig.  i  shows  a  separate  unit 
and  Fig.  2  a  general  interior  view  of  the  engine  and  dy- 
namo room. 

The  switchboard  is  composed  of  two  panels  of  slate;  one 
for  the  generators  and  feeders  of  the  lighting  .system  and 
the  other  for  the  power  system.  These  panels  contain 
Weston  illuminated  dial  switchboard  instruments,  switches 
for  dynamos  and  feeders,  ground  detector,  fuses,  etc.  The 
wiring  of  tlie  building  is  done  on  the  three-wire  converti- 
ble system,  with  switch  so  arranged  on  the  svvitchboard 
that  the  load  may  be  thrown  on  the  regular  three- wire  sys- 
tem of  the  Edison  Illuminating  company  or  on  either  one 
or  both  of  the  lighting  generators.  When  the  svstem  is 
operated  from  the  lighting  dynamos  it  becomes  virtually  a 
two-wire  system  at  iio  volts.  In  like  manner  the  panel 
for  the  power  system  has  a  double-throw  switch  so  arranged 
as  to  permit  of  the  motors  throughout  the  building  being 
thrown  on  the  street  circuit  should  the  power  dynamos  be 
disabled  by  any  cause. 

The  building  is  supplied  with  1,200  incandescent  lamps 
of  16  candle  power  each,  and  many  of  the  fixtures  are  elab- 
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orate  and  artistic.  On  the  occasion  of  ihe  formal  opening 
of  the  building  on  December  15th  the  entire  edifice  was 
brilliantly  lighted,  with  many  special  designs,  the  whole 
making  a  striking  display. 

Motors  are  used  for  the  varied  power  purposes  of  a  news- 
paper establishment.  Directly  belted  to  each  press  is  a  slow 
speed  Eddy  motor.  That  on  the  largest  press  is  a  40  horse 
power  machine  operated  at  475  revolutions  per  minute,  and 
on  each  of  the  smaller  presses  is  a  25  horse  power  motor  at 
525  revolutions.  These  motors  are  of  the  multipolar,  con- 
sequent pole  type  with  steel  frames  and  iron-clad  armatures. 
Their  constu:tion  is  such  as  to  insure,  as  far  as  possible, 
against  danger  from  accident,  either  mechanical  or  electrical. 
The  absolute  d.-pendence   put  on  these   motors   for  the  me - 
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chanical  production  of  a  great  newspaper  proves  the  confi- 
dence which  the  proprietors  feel  in  electrically  utilized 
power. 

Other  motors  are  in  use  as  follows:  Typesettingmachines, 
one  10  horse  power;  stereotyping  room,  one  10  horse  power; 
plate  lift,  one  5  horse  power;  photographers'  room,  one  2 
horse  power;  pneumatic  tube  system,  one  2  horse  power; 
paper  lift,  one  _J4  horse  power.  The  plate  lift  is  a  high-speed 
elevator  used  for  conveying  plates  from  the  stereotypmg  de- 
partment to  the  press  room.  The  newspaper  lift  carries 
papers  from  the  basement  to  the  first  floor  and  was  devised 
by  the  Link  Belt  Engineering  company  of  Philadelphia. 

To  Walter  C.  Mcliitire  &  Co.  of  Philadelphia,  who  rep- 
resent the  Eddy  company  in  that  ciiy,  belongs  the  credit 
for  the  design  of  the  plant  as  a  whole,  and  for  its  successful 
construction  and  installation.  Every  precaution  has  been 
taken  to  make  the  plant  a  model  one  and  one  in  which  every 
reliance  can  be  placed.  Two  sources  of  power  are  available 
for  driving  the  motors  and  furnishing  light.  The  machinery 
and  appliances  are  of  the  highest  grade  and  most  approved 
design;  the  wiring  is  of  the  most  approved  system  and  pro- 
tected in  every  way.  Altogether,  the  Pliiladelphia  In- 
quirer has  as  perfect  an  electrical  plant  as  modern  engineer- 
ing can  suggest.        

A  Home-made  Traveling  Crane. 

The  appropriations  being  nearly  exhausted  in  the  case  of 
a  small  lighting  plant,  says  Machinery-,  and  a  traveling  crane 
being  almost  a  necessity  for  handling  the  armatures,  etc.,  of 
the  generators,  the  engineer  in  charge  sketched  the  plan 
shown  herewith  and  had  it  made  in  the  repair  shop.  The 
frame  A  A  is,  simply  to  hold  the  I  beam  which  forms  the 
track  in  place,  and  one  is  supplied  at  as  frequent  intervals  as 
strength  demands.  The  upper  edges  of  the  I  beam  form 
the  track,  and  the  rollers  are  cast  iron,  governed  as  shown, 
and  are  held  in  the  yoke  B  by  the  studs  shown.  These  are 
fastened  solidly  in  the  yoke  and  form  the  shaft  or  axle  for 
the  rollers.  A  swivel  crane  hook  C  completes  the  equip- 
ment and  makes  a  very  handy  addition  to  almost  any  shop  or 
lighting  plant.  The  cost  is  very  little,  and  should  not  deter 
anyone  fro.n  making  it  who  has  use  for  one. 


Electrically  Protected  Safe. 

By  the  device  for  the  protection  of  a  safe  represented  in 
the  accompanying  illustration,  the  safe  is  inclosed  by  a 
metallic  casing,  which  does  not  touch  the  safe  and  is  in- 
sulated from  it,  the  envelope  having  a  door  opposite  the 
safe  door.  The  envelope  or  casing  rests  on  springs  mounted 
on  insulating  blocks  on  the  top  of  the  safe,  and  depending 
from  the  envelope  are  top  contact  blocks,  which  strike  the 
safe  and  close  an  electric  circuit  through  an  alarm  when 
the  springs  are  compressed.  There  is  also  an  outer  envel- 
ope which  does  not  tauch  the  inner  one,  but  is  in  electri- 
cal circuit  with  the  safe,  this  envelope  resting  on  the  floor, 
and  also  having  a  door  opposite  the  safe  door.  A  spring 
near  this  door  acts  as  a  circuit  breaker  when  the  door  is 
opened,  and  in  case  either  envelope  is  raised,  it  strikes 
either  the  safe  or  the  other  envelope,  closing  the  circuit 
and  sounding  an  alarm,  a  battery  beneath  the  safe  or  in 
some  other  convenient  place  being  connected  by  one  pole 


with  the  safe  and  the  outer  envelope  while  its  other  pole 
connects  with  the  bell.  A  closed  circuit  battery  is  also  con- 
nected with  contact  lugs  in  the  floor  which  connect  with  the 
outer  envelope,  a  wire  lea-Jing  from  the  other  p^le  of  the 
battery  to  a  circuit  closer  composed  of  an  electro-magnet 
and  a  hinged  armature,  normiUy  resting  on  the  magnet, 
but  raised  by  a  spring  when  the  circuit  is  broken.  When 
the  circuit  through  this  battery  is  broken,  the  drop  falls,  as 
indicated  in  dotted  lines,  and  strikes  upon  the  free  ends  of 
wires  forming  branches  of  the  open  circuit  wires,  thus  clos- 
ing a  circuit  through  the  bsU  and  sounding  an  alarm.  This 
device  has  been  patented  by  James  W.  Gilstrap  of 
Spurgeon,  Mo.,  and  William  D.  Gilstrap  of  Racine,  Mo., 
and  the  cut  is  from  the  Scientifii:  American. 


Electric  Traveling  Slnears. 

The  Western  Electrician  has  already  described  sev- 
eral interesting  applications  of  electrical  power  in  iron- work- 
ing establishments,  but  none  more  novel  than  the  electric- 
ally operated  traveling  machine  for  cutting  iron  bars  which 
is  represented  by  the  accompanying  cut.  This  device  is  in 
use  in  the  establishments  of  the  grandsons  of  F.  de  Wendel 
at  Hayange,  Loraine  (France)  and  is  illustrated  by  V Indits- 
trie  Electriqiie. 

This  firm  makes  a  specialty  of  bar  iron,  which  is  produced 
in  such  extreme  lengths  that  its  transportation  to  the  shears, 
where  it  is  to  be  cut  into  merchantable  sizes,  is  a  matter  of 
difficulty  and  inconvenience.  To  surmount  these  obstacles 
is  the  object  of  the  traveling  shears. 

The  illustration  shows  the  machine  as  constructed.  It 
consists  of  a  cutting  knife  as  ordinarily  made,  but  actuated 
by  a  Henrion  motor,  which  receives  the  current  from  the 
trolley  line  connected  to  the  center  of  distribution  of 
the  works.  The  power  is  transmitted  to  the  cutting  edge, 
which  is  connected  to  a  crank  as,  shown,  by  the  intervention 
of  gearing. 

The  motor  consumes  75  amperes  at  a  difference  of  potential 
of  no  volts  and  is  operated  at  a  speed  of  800  revolutions  per 
minute.  The  combined  tool  and  motor  are  mounted  upon  a 
car,  which  runs  about  the  mill  upon  rails,  and  is  taken  to 
any  needed  part  of  the  works.  The  propelling  power  is  fur- 
nished by  the  motor,  which  is  thrown  into  gear  with  the  car 
wheels  by  the  lever  shown  at  the  left  in  the  cut. 

Wiih  this  combination  a  large  economy  is  already  shown 
in  the  handling  of  the  products  of  ihe  establishment,  and  it 
is  anticipated  that  far  greater  economic  advantages  will  be 
shown  in  the  future. 


Some  Characteristics  and  Economies  of 

Accumulators  as  Applied  to  Central 

Lighting  and  Power  Stations.^ 

By  John  R.  Markle. 

Accumulators  embody  characteristics  which  eminently  fit 
them  for  fulfilling  three  prime  functions  in  electric  lighting 
and  power  distribution.  They  fulfill  these  three  important 
functions  more  perfectly  and  at  the  same  time  with  greater 
economy  than  any  other  apparatus.  These  three  functions 
are:  First,  storage  or  holders  of  potential;  second,  equali- 
zation or  controlling  pressures;  third,  transformingor  trans- 
mitting electromotive  force  and  current.     Any  one,  two  or 


ELECTRICALLY  PROTECTED  SAFE, 
all  three  of  these  offices  are  fulfilled  by  accumulators  at  one 
and  the  same  time  as  may  be  required.  Under  these  three 
heads  let  us  consider  some  of  their  characteristics  and  ac- 
companying conditions  which  fit  them  for  application  to 
practice. 

Storage. — The  most  marked  characteristic  of  accumulators 
is  found  in  their  more  economical  working  at  minimum  or  slow 
rates  of  charge  and  discharge.  Opposite  results  follow  the 
operation  of  steam  boilers,  engines  and  dynamos  under  light 
loads.  It  is  here  at  once  manifest  that  by  telescoping  or 
manipulating  intelligently  these  two  opposites  there  will  be 
obtained  the  nearest  perfect  results:      First,  by  obtaining  a 
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better  time  factor  during  which  to  generate  and  pass  current 
over  feeders  to  sub-distributing  point«,  and  thereby  ena- 
bling reductions  in  their  size  and  cost;  second,  a  better  load 
factor  would  at  the  same  time  be  secured  for  the  generating 
machinery;  third,  greater  economy  in  consumption  of 
current. 

-  The  area  of  space  requ';red  for  accommodation  of  batteries 
is  less  than  for  steam,  air  or  water  storage,  until  very  high 
pressures  are  reached.  A  space  of  ten  yards  square  will  ac- 
commodate a  battery  having  capacity  of  one  thousand  kilo- 
watt hours.  The  cost  of  containers  or  holders  of  the  active- 
or  working  agent  is  less  with  accumulators  than  with  steam, 
air  or  water,  and  depreciation  and  repairs  thereon  are  less; 
the  life  is  also  longer. 

With  steam,  air  and  water    storage  load  diagrams  show 
that  the  pressure  or  work  line  falls  rapidly,  whereas  with  ac- 
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cumulators  the  line  at  and  near  the  two  volts  per  elimient 
remains  nearly  horizontal  for  a  period  of  about  eight  hours. 

RqitaJizingor  Controlling  Pressures. — Accumulators  per- 
form this,  which  is  one  of  the  most  important  requirements 
in  the  distribution  of  electrical  currents,  in  manner  most  per- 
fect. For  steadiness  and  constancy  no  source  of  electricity 
or  power  can  compare  with  a  storage  battery.  Each  element 
and  series  of  elements  making  up  a  battery  begins  and  ends 
with  a  negative  terminal  and  thus  differs  m  marked  charac- 
teristics from  all  other  forms  of  apparatus.  An  element  or 
series  of  elements  will  transler  any  excessof  current  (amperes) 
contained  to  others  of  lower  electromotive  force  and  thus 
automatically  equalize  the  total  electromotive  force.  Short- 
circuits  and  grounds  are  promptly  blown  by  accumulation 
from  their  quickly  responding  store  of  accumulated  energy. 
In  fulfilling  this  function  they  maintain  the  electromotive 
force  on  the  distribution  line  and  so  prevent  excessive  rushes 
of  current  from  generators  to  motors  and  lamps,  causing 
excessive  sparking  and  cutiingat  commutators  or  other  con- 
tacts with  ultimate  burning  out  of  armatures  of  generators 
and  motors  and  destruction  of  lamps.  Absence  of  close 
equalizing  of  pressure  precludes  the  employment  of  high 
economy  lamps,  due  to  frequent  high  pressure  strains  on  the 
lamp  filaments. 

In  continuous  current  distribution  no  form  of  dead 
equalizers,  or  what  are  known  as  machine  or  "live"  equali- 
zers, has  enabled  the  use  of  incandescent  lamps  of  better 
efficiency  than  3-1  watts  per  candle.  Alternating  current 
transformer  equalizing,  so  generally  in  use,  does  not  make  as 
good  showing,  in  that  3.6  to  4  watts  per  candle  is  the  re- 
quirement in  this  practice  everywhere.  With  accumulator 
equalizing,  lamps  consuming  but  2.5  watts  per  candle  can 
be  employed,  showing  an  economy  in  use  of  current  o^-er 
dead  equalizers  of  about  20  per  cent.,  and  over  dead  metal 
transformers  equalizing  in  general  use  of  from  35  to  45  per 
cent. 

Transforming  or  Translating  Elcctro7notive  Force  and 
Current.—  It  is  preeminently  the  best  practice  to  charge  accu- 
mulatois  in  series  and  discharge  them  in  multiple,  and  thus, 
under  conditions  of  their  best  handling,  it  is  found  they  ful- 
fill the  functions  of  ideal-transformers.  At  the  same  time, 
they  will  also  operate  as  et^ualizers  and  fulfill  storage  func- 
tions on  but  one  drop  or  less  of  10  to  25  percent.,  owing  to 
conditions  under  which  operated.  All  other  forms  of 
transformers  and  equalizers  pass  current  irregularities  and 
armature  impulses  unrectified  through  to  the  secondary  lines 
and  into  the  lamps,  thereby  subjecting  them  to  further 
damaging  strains,  shortening  or  destroying  their  life. 
Therefore,  a  tougher  and  less  efficient  lamp  is  required  as  a 
first  condition  to  commercial  lamp  life.  Accumulators  do 
not  thus  pass  to  the  secondary  lines  and  lamps  such  primary 
irregularities  and  impulses.  Attention  is  here  specifically 
called  to  this  valuable  characteristic. 

Applied  to  Central  Lighting  and  Po7oer  Stations. — In  order 
to  determine  what  values  a  set  of  accumulators  would  pro- 
duce for  any  given  central  station,  the  first  cost  of  the  ac- 
cumulator should  be  set  off  against  its  achievements. 

Where  lamps  of  4  watts  per  candle  are  employed,  as 
against  3.1  watt  lamps,  a  saving  in  current  is  shown  at 
the  lamp  alone  of  about  20  per  cenL  Many  stations  show 
an  aggregation  of  other  losses  between  the  generators  and 
lamps,  ranging  from  30  to  50  per  cent.  If  the  latest  and 
most  efficient  style  of  lamp  is  used,  which  battery  reo-ula- 
tion  alone  can  enable  at  this  time,  namely,  2.5  watts  per 
candle,  so  large  a  measure  of  saving  appears  as  now  to  call 
serious  attention  of  the  ablest  engineers  to  the  problem  of 
adapting  all  classes  of  current  for  battery  use. 

From  statistics  published  in  Switzerland  for  the  year  1S93, 
we  find  that  there  were  24  transmission  of  power  installa- 
tions; sixteen  used  continuous  current,  six  three-phase,  one 
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two-phase  and  one  one-phase  current.  There  was  an  in- 
crease of  37  per  cent,  in  the  number  of  new  accumulator 
stations,  which  numbered  40. 

German  statistics  show  that  by  far  the  greatest  economy 
in  fuel  consumption  and  net  earnings  is  shown  by  accumu- 
lating stations.  At--JjiDona,  with  a  station  of  but  46S 
kilowatt  hours'  capacity  per  day,  the  fuel  cost  is  but  5.3 
pounds  per  kilowatt  hour  of  current  delivered.  One 
firm  alone,  Hagen  &  Co.  of  Germany,  had  installed  prior 
to  1S94  too  central  stations  and  3.000  isolated  storage 
battery  plants. 

The  drop  or  loss  from  a  battery  is  often  estimated  singly, 
whereas  it  should  be  computed  on  the  total  electrical  energy 
generated  by  the  station,  and  the  total  values  thus  fairly  ar- 
rived at.  Average  practice  shows  that  where  batteries  are 
working  at  an  efficiency  of  75  per  cent,  the  ratio  of  battery 
loss  to  total  net  output  is  from  lO  to  14  p^r  cent.,  and  at  S5 
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per  cent,  battery  efficiency,  ■«.  to  9  per  cent.  Average 
accumulator  costs  for  depreciation  and  repairs  show  them 
to  be  about  the  same- as  on  the  steam  plant. 

In  central  station  workjit  has  long  been  ^demonstrated 
that  one  of  the  most  helpful  economies  lies  in  the  lamp. 
It  was  observed  as  early  as  the  year  iSSS  that  in  stations 
using  4  watt  lamps,  and  whose  earnings  were  3  to  5 
per  cent,  on  changing  to  3. 1  lamps,  without  other  alterna- 
tions or  additions  whatever,  the  net  earnings  were  imme- 
diately increased  to  from  15  to  20  per  cent. 

The  first  cost  of  producing  and  installing  accumulators  is. 
generally  misjudged,  for  the  following  reasons.  First, 
lack  of  knowledge  of  the  many  details  of  manufacture  of  a 
properly  constructed  element,  and  the  necessary  supple- 
mental apparatus  required  for  theirworking,  such  as  instru- 
ments and  their  assembling,  containers,  racks,  insulators, 
electrolyte,  labor,  freight  and  supervision;  second,  interest 
or  increment  on  capital  invested  in  factories  and  machinery 
and  advanced  for  raw  material;  third,  working  capital 
necessary  to  bridge  between  time  of  sales  and  dates  of  col- 
lecii  )n^;  fourth,  costs  of  selling  the  product,  such  as  solic- 
itors and  agents'  salaries;  fifth,  books,  stationery,  adver- 
tising, etc.;  sixth,  losses  from  bad  debts;  seventh,  insurance 
and  taxes;  eighth,  costs  of  administration  overall  these. 

The  railway  power  house  offers  at  once  the  most  favor- 
able opportunities  for  accumulators.  Here  are  found  the 
most  frequent  and  widest  ranges  of  fluctuation  of  load,  and 
the  largest  accumulative  damages  to  fall  upon  expensive 
equipment.  It  is  therefore  highly  essential  to  have  the 
most  helpful  equalizing,  economizing  and  reliable  apparatus 
possible.  It  is  mstructive  to  note  that  about  the  first  elec- 
tric railway  power  house  battery  was  installed  at  Zurich, 
Switzerland,  where  coal  is  high  and  local  conditions  such 
that  usual  average  costs  of  operation  of  electric  roads  would 
preclude  the  possibility  of  showing  prospective  profits. 
The  makers  of  an  accumulator  of  established  reliability 
guaranteed  the  costs  of  maintenance,  whereby  their  costs 
became  a  known  quantity,  and  the  road  was  constructed  and 
put  into  successful  operation.  Results  last  obtained  in 
June,  1894,  showed  a  saving  of  2. 2  pounds  coal  per  horse 
power  per  hour.  The  cost  ot  the  accumulators  will  be 
earned  in  about  four  years  from  the  saving  of  the  coal 
alone.  This  saving  is  due  to  the  facts  that  the  engines  are 
running  continually  at  their  best  efficiency  and  the  repairs 
are  much  less  owing  to  the  absence  of  load  variation,  shocks 
and  burning  out  of  generator  and  motor  armatures. 

A  combined  accumulator,  steam  and  dynamo  plant  for 
railway  power  or  other  central  station  work  is  often  re- 
garded as  a  very  expensive  style  of  equipment.  This  is  er- 
roneous. An  original  plant  of  this  description  should  cost 
but  little  (if  any)  more  than  a  direct  supply  plant  of  good 
design.     This  is  shown  by  the  following  estimates : 

500   HORSE    POWER,    DIRECT    SYSTEM. 

Co^t   of  Steam  plant,  $70   per  H.  P $35,000.00 

Electric  plant,  400  K.  W.,  at  $30     per  K.  W.     12,000.00 

$47,000.00 

500   HORSE   POWER,    STORAGE   SYSTEM. 

One-half  above  steam  plant ,$i7,5po-oo 

One-half  electric  plant  (200  K.  W.).: 6,000.00 

750  kilowatt  hours  accumulator   capacity  at  $30 

-  per    kilowatt    hour 22,500.00 

$46,000.00 


What  is  of  most  vital  import  to  the  central  stations  are 
the  load  and  time  factors,  for  on  these  depend  the  commer- 
cial weal  or  woe  of  business.  With  these  rest  the  size  of  the 
dividend.  They  are  the  arbiters  of  success  or  failure. 
The  maximum  and  ideal  load  factors  have  not  been  obtained 
until  all  the  machines  in  a  station  are  running  continuously 
at  full  load.  Conversely,  the  maximum  and  ideal  time  fac- 
tors havenot  been  secured  until  the  feeders  of  the  system  of 
distribution  are  passing  continuously  the  same  and  the 
least  number  of  watts  that  will  fill  the  total  demand.  The 
system  that  fulfills  these  requirements  best  must  of  necessity 
embody  storage  in  some  form,  and  without  which  it  is  at 
once  manifest  no  system  is  further  in  the  race. 
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By  W.  Perren  Maycock. 

Speaking  more  particularly  with  reference  to  science 
classes  in  magnetism  and  electricity,  there  are  as  yet  compar- 
atively few  with  facilities  for  obtaining  current  from  a 
dynamo  or  from  the  street  mains,  or  even  from  a  secondary 
battery.  In  such,  a  primary  battery  has  to  be  used;  and 
partly  on  account  of  the  trouble  in  setting  up  the  cells,  the 
number  required,  and  ignorance  or  difficulty  of  combining 
them  properly  for  a  given  effect,  there  are  a  good  many  ex- 
periments of  great  importance  that  are  not  shown  to  the 
class  at  all.  Among  these  may  be  mentioned  the  magnetic 
figures  of  straight  and  coiled  current-canying  conductors,  a 
current-carrying  conductor  picking  up  iron  filings,  the  suck- 
ing effect  of  a  solenoid,  the  electric  arc,  attraction  and  re- 
pulsion of  currents,  the  principle  of  the  electro-motor,  etc. 

These  and  many  other  experiments  m  current  electricity 
require  currents  of  widely  varying  strength;  and  to  get  the 
proper  current  for  any  given  experiment,  the  battery  must 
be  arranged  as  regards  electromotive  force  and  internal  re- 
sistance to  suit  the  conditions  of  the  outside  circuit  and  ap- 
paratus. For  experiments  on  the  electric  arc,  for  instance, 
all  the  cells  would  have  to  be  put  in  series;  while  for  a  good 
number  of  other  experiments  with  apparatus  having  a  very 
low  resistance,  and  requiring  a  heavy  current,  the  cells  must 
be  arranged  in  some  parallel-series  combination.  In  this 
connection  it  should  be  remembered  that  with  a  given  num- 
ber of  cells,  the  greatest  current  is  obtained  when  the  cells 
are  so  arranged  that  the  internal  resistance  of  the  battery  is 
equal  to  the  external  resistance. 

To  facilitate  the  quick  arrangement  of  cells  in  various 
series  and  parallel-series  combinations,  the  writer  has 
devised  the  simple  and  easily  constructed  form  of  mercury 
switch  illustrated  in  the  accompanying  figure.  Not  only  is 
much  time  saved  by  the  use  of  this  apparatus,  but  absolutely 
perfect  connection  is  made  between  the  separate  batteries.  ^ 
is  a  teak  base  i  inch  thick,  6  inches  wide,  and  of  a  length 
proportional  to  the  number  of  batteries  it  is  intended  to 
provide  for.  The  switch  illustrated  will  accommodate  four 
separate  batteries;  in  the  present  case  of  five  cellseach.  The 
batteries  may,  of  course,  be  composed  of  any  convenient 
number  of  cells,  bu^they  must  all  be  equal.  The  batteries 
are  connected  with  the  terminals,  T,  7",  /",  etc.,  as  sho^^^^, 
and  the  latter  have  thick  copper  wires  riveted  to  them,  the 
ends  of  which  dip  into  the  mercury  cups,  7,  .?,  j-,  etc.  T+ 
and  T—  are  the  terminals  to  which  the  outside  circuit  is 
connected;  these  are  connected  by  stout  pieces  of  wire  with 
the  mercury  troughs,  A/-\-  and  A-f — . 

Suppose  all  the  cells  are  to  be  put  in  series,  /  and  M — ,  .? 
and  J,  4  and  j,  6  and  7,  S  and  jV-\-  must  be  respectively 
connected  by  bent  pieces  of  thick  copper  wire;  this  will 
give  20  cells  in  series.  If  15  cells  only  are  required,  /  and 
M^,  3  and  j*,  4  and  5,  b  and  M-\-  must  be  connected. 
Similarly,  10  or  five  cells  in  simple  series  may  be  used.  Sup- 
pose the  batteries  are  all  to  be  thrown  in  parallel,  /,  3,  j 
and  7  are  connected  by  short  wires  with  M — ;  and  2,  4,  6 
and  (S  with  M-^-.  This  will  give  four  parallel  rows  of  five 
cells  in  series.  If  /  and  A/ — ,  2  and  j-,  4  and  A/-\-,  5  and 
A/ — ,  6  and  7,  cS"  and  A/-\-  be  connected,  we  shall  have  two 
parallel  rows  of  10  cells  in  series. 

When  cells  are  arranged  in  parallel,  it  is  not  well  to  leave 
them  so  connected  for  any  length  of  time,  even  though  each 
row  be  nominally  equal  in  electromotive  force.  With  the 
aboA'e  switch,  the  cells  may  be  thrown  in  and  out  of  circuit 
immediktely  before  and  after  an  experiment,  without  the 
slightest  trouble. 


Electric  Switching  Locomotive. 

The  January  number  of  the  Railway  JJ'orld  of  London 
contains  a  description  and  cut  of  an  electric  switching  loco- 
motive in  use  at  the  textile  machinery  works  of  Tweedales 
&  Smalley,  Castleton,  which  is  herewith  reproduced.  It  is 
explained  that  the  interest  of  the  arrangement  described 
arises  chiefly  from  the  hint  which  it  conveys  of  possibili- 
ties, for  the  locomotive  is  designed  to  draw  a  loaded  wagon 
not  exceeding  twenty  tons  weight  at  a  speed  of  about  two 
miles  an  hour.  It  is  used  for  shunting  wagons  on  a  siding 
connecting  the  boiler  house  and  delivery  stores  of  the  tex- 
tile machinery  works  with  the  main  line.  The  electric  gen- 
erator, which  is  of  the  Manchester  type,  is  designed  for  an 
output  of  100  volts,  54  amperes,  at  1,100  revolutions  per 
minute,  and  is  driven  from  the  main  shafting  in  the  works. 
It  is  fitted  with  fast  and  loose  pulleys,  so  that  it  can  be 
stopped  when  not  required.  The  construction  is  of  the 
overhead  type  with  return  through  the  rails,  which  are 
bonded  with  copper  strips  and  rivets. 

The  locomotive,  which  was  designed  and  constructed  by 
Mather  iS:  Plait,  limited,  of  the  Salford  Iron  Works,  some- 
what resembles  a  delivery  wagon.  It  is  fitted  with  coil 
spring  buffers  of  the  standard  height  and  centers,  axle 
boxes,  and  guides,  and  hand  screw  brake  with  wooden  brake 
blocks  bearing  on  the  car  wheels,  which  are  28  inches  in  di- 
ameter. The  locomotive  is  roofed  in  with  galvanized  corru- 
gated iron  carried  on  wrought  iron  pillars.  These  continue 
through  the  roof  and  carry  the  collector  bars. 

The  driving  motor  is  also  of  the  Manchester  type  and  is 
mounted  on  a  cast-iron  bed-plate  which  slides  on  cast-iron 
brackets  bolted  to  the  framing  of  the  car.  The  motor  is 
fitted  with  a  vulcanized  fiber  pinion  with  steel  end  plates  of 
21  teeth,  which  gears  with  a  cut  cast-iron  wheel  of  72  teeth 
on  the  gudgeon  shaft,  on  which  is  keyed  a  chain  pinion  ot 
seven  teeth,  driving  a  chain  wheel  of  22  teeth.  The  latter 
is  split  into  two  halves  and  is  fitted  to  one  axle  of  the  locomo- 
tive. A  sand  box  is  provided  and  the  car  is  fitted  with  a 
controlling  switch,  resistance  box  for  starting  and  regulating 
the  speed,  and  a  reversing  switch.  The  weight  of  the  loco- 
motive is  a  little  over  three  tons. 

The  system  of  collectors  on  the  locomotive  lends  itself 
particularly  well  to  the  requirements  of  this  line,  as   there 


Harrison  Street  Station  of  the   Chicago 
Edison  Company. 

In  the  article  on  "Economy  of  Operation  at  the  Harri- 
son Street  Station  of  the  Chicago  Edison  Company,"  which 
appeared  in  the  Western  Electriclan  of  January  19th, 
an  error  was  made  in  placing  the  decimal  point  in  stating 
the  cost  of  current  per  kilowatt  hour.  It  should  be  said 
that  the  average  fuel  cost  of  generating  the  current,  by  the 
use  of  oil  under  the  boilers  and  direct-connected  engines 
and  dynamos,  is  .7  cent  per  kilowatt  hour,  while  at  fullload 
the  cost  is  reduced  to  .6  cent  per  kilowatt  hour.  It  may  be 
added  that  the  maximum  efticiency  is  reached  when  a  unit 
(engine-dynamo)  is  about  10  per  cent,  overloaded,  although 
before  cutting  in  an  extra  dynamo  the  overload  is  permitted 
to  reach  30  per  cent,  above  the  rated  capacity.  This  is  due 
mainly  to  the  increased  efficiency  of  the  engine  at  full  or 
overload  as  compared  with  half  or  three-quarters  load.  The 
probable  cost  of  current,  including  operation  and  mainte- 
nance of  station  and  distribution  system,  is  2  to  2'/4  cents 
per  kilowatt  hour.  The  use  of  the  fuel  oil  and  the  new 
station  equipment  saves  the  company,  as  stated,  $60,000 
per  year,  as  compared  with  the  operating  expenses  of  the 
old  Adams  street  station,  at  which  coal  was  burned.  The 
oil  expense  is  equivalent  to  coal  at  $2.80  per  ton.  The 
maximum  load  of  the  station  is  about  25,000  amperes  at  140 
volts 

I.      From  the  London  Electrical  Rcvieiv. 


electric   SWITCHING   LOCOMOTIVE. 

are  many  points,  curves  and  crossings.  The  system  con- 
sists of  two  wrought  iron  bars  placed  about  six  feet  apart, 
one  of  which  is  always  rubbing  on  the  under  surface  of  the 
overhead  wire.  This  system  is  controlled  by  Mather  & 
Piatt  and  has  lately  been  used  on  an  extended  scale  on  the 
Douglas  and  Laxey  electric  tramway. 

As  the  locomotive  is  only  required  for  two  or  three  hours 
each  day  at  odd  times,  it  will  be  at  once  seen  that  a  very 
great  saving  is  eftected  by  using  an  electric  locomotive  in 
place  of  steam,  as  the  generator  is  simply  started  whenever 
it  is  required.  As  an  ordinary  laborer  looks  after  the  entire 
plant,  including  an  overhead  electric  traveling  crane,  sup- 
plied by  Mather  &  Piatt,  to  lift  three  tons,  and  worked 
from  the  same  generator  as  the  locomotive,  the  cost  for  at- 
tendance is  also  small. 
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The  staid  railroad  commissioners  of  New  Hampshire,  in 
considering  the  extension  of  electric  railways  throughout 
the  country,  make  this  announcement:  "No  conservaiive 
prophet  is  safe  in  front  of  an  electric  motor."  Now,  what 
doe5  this  mean  ?  Is  it  a  joke?  It  reminds  us  of  our  re- 
spected contemporary,  the  London  Electrician,  which 
bubbles  over  with  waggery  that  it  endeavors  to  conceal  be- 
neath a  mask  of  severe  and  scientific  precision. 

According  to  a  Chicago  daily  paper  the  Metropolitan 
''L"road  of  this  city  is  pronounced  vastly  superior  to  the 
elevated  electric  road  of  Liverpool  by  Edward  Eentham 
Rae,  who  is  described  as  "a  heavy  stockholder  and  director" 
of  the  Liverpool  company.  Mr.  Rae  is  e.Namining  the 
methods  of  rapid  transit  employed  in  large  cities  in  this 
counti'y  and  is  quoted  as  saying:  "I  had  heard  so  much  of 
the  MetropoUtan  road  that  I  decided  to  stop  off  on  my  trip 
across  the  continent  and  compare  its  plant  with  ours.  I  am 
bound  to  say  I  am  more  than  pleased  that  I  did  so,  for  this 
?,So-foot  power  house,  with  its  mammoth  machinery,  takes 
the  starch  out  of  our  Liverpool  layout.  I  congratulate 
Chicago  on  having  the  most  perfect  electric  elevated  rail- 
way in  the  world.  Your  have  not  only  been  fortunate  in 
having  an  opportunity  to  profit  by  the  experience  of  others 
in  the  handling  of  the  new  motive  power,  but  have  had  the 
enterprise  and  money  to  give  effect  to  the  chances  offered 
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to  endow  Chicago  \vith  a  system  of  rapid  transit  which 
must  be  an  object  lesson  to  the  whole  globe."  Mr.  Rae  says 
the  operation  of  the  Liverpool  road  and  the  returns  thus 
far  are  satisfactory  to  the  company  and  the  public.  He  be- 
lieves that  electricity  will  eventually  supersede  steam  on 
elevated  roacls. 


]\La.ny  delays,  much  adverse  criticism  and  numerous  dis- 
appointments have  not  lessened  Prof  Forbes'  enthusiasm 
over  the  Niagara  project,  judging  from  his  letter  in  the  Lon- 
don Times  reprinted  elsewhere.  In  this  article  Prof. 
Forbes  refers  to  his  communication  in  the  same  journal  three 
years  ago  in  which  he  outlined  his  plans  and  recounted  "the 
dreams  of  the  engineer."  In  the  present  letter  "the  narra- 
tive is  continued,"  and  it  would  appear  that  the  engineer  is 
still  dreaming,  or  at  least  that  he  is  assuming  as  successful 
accomplishment  plans  that  have  not  passed  the  experimental 
stage  and  about  which  there  is  still  some  doubt  in  the  minds 
of  competent  and  unbiased  engineers.  While  there  is  a 
general  disposition  to  aid  and  encourage  the  enterprise,  it 
might  be  well  for  the  friends  and  promoters  of  the  project  to 
await  the  results  of  the  present  experiments  before  indulging 
further  in  visionary  schemes. 


SEN.vroR  Hale  last  week  introduced  a  bill  in  the  United 
States  Senate  providing  for  an  appropriation  of  $500,000 
for  a  complete  survey  of  a  cable  route  connecting  this  coun- 
try with  the  Hawaiian  Islands.  This  action  will  meet  with 
the  unqualified  approval  of  a  large  majority  of  the  people 
of  this  country,  who  are  not  in  sympathy  with  the  proposed 
plan  to  turn  over  one  of  the  Hawaiian  Islands  to  the  British 
government  for  the  purpose  of  enabling  it  to  control  the 
Pacific  cable.  As  was  pointed  out  in  these  columns,  the 
English  government  will  now  be  compelled  to  make  a  land- 
ing on  Fanning  Island  or  some  other  point.  This  will  ma- 
terially change  the  route  of  the  proposed  cable,  and  it  is  pos- 
sible that  the  English  government  will  not  care  to  imdertake 
the  project  if  a  landing  on  the  Hawaiian  group  is  not  to  be  se- 
cured. It  would  certainly  be  of  great  advantage  to  this  coun- 
try to  have  a  line  established  connecting  Washington  and 
Honolulu. 

Organized  labor  has  again  received  a  serious  set-back  in 
the  failure  of  the  Brooklyn  trolley  strike.  This  movement 
gave  greater  promise  of  success  at  the  start  than  any  contro- 
versy of  the  kind  in  many  years;  it  was  well  organized,  ably 
conducted,  and  there  were  many  commendable  features  in  the 
men's  side  of  the  case.  But  like  former  movements  it  became 
impossible  to  restrain  the  men  after  they  had  been  out  a 
few  days.  Violent  measures  were  adopted  by  individual 
strikers  and  sympathizers,  and  public  opinion  would  not 
countenance  acts  of  lawlessness.  This  is  the  secret  of  the 
collapse  of  the  movement.  It  is  to  be  hoped  that  the  com- 
panies will  adopt  a  liberal  policy  in  their  dealings  with  their 
employes.  The  chief  point  which  the  companies  main- 
tained was  their  right  to  administer  the  affairs  of  the  roads 
and  conduct  their  business  according  to  their  own  ideas  and 
regardless  of  the  wishes  of  the  labor  leaders.  They  have 
succeeded  in  this.  But  this  victory  will  not  avail  unless 
they  modify  their  policy  in  many  ways.  There  is  no  cor- 
poration in  the  country  conducting  a  similar  business  and 
appealing  directly  to  the  public  for  privileges  and  patronage 
that  is  as  unpopular  with  the  masses  upon  whom  it  depends 
for  support  as  are  the  several  Brooklyn  street  railway  com- 
panies. The  late  strike  should  be  uf  value  to  them,  if  in  no 
other  way  than  by  showing  them  in  what  light  they  stand 
with  the  people.      

There  is  a  good  deal  of  interest  manifested  in  the  war- 
fare which  is  being  waged  between  the  steam  and  electric 
roads  of  Connecticut.  The  New  York,  New  Haven  &  Hart- 
ford company  ha?  suffered  greatly  during  the  last  two  years 
by  reason  of  the  competition  of  the  electric  roads  and  now 
it  is  engaged  in  retaliating  upon  the  newcomer.  In  carry- 
ing out  this  policy  the  Consolidated  company  has  invoked 
the  aid  of  the  courts  and  the  Legislature — the  latter  as  usual 
acting  as  a  willing  servant  of  the  great  monopoly.  Owing 
to  the  activity  of  the  electric  traction  companies  that  have 
been  engaged  in  establishing  a  network  of  hnes  throughout 
the  state,  the  steam  company  found^it  necessary  to  secure 
injunctions  to  restrain  the  electric  companies  from  making 
further  inroads  upon  its  business  until  its  lawyers  could  pre- 
pare the  bills  for  the  Legislature  to  enact  by  which  it  was 
hoped  to  shut  out  further  competition.  On  January  i6th  a 
bill  was  introduced  in  the  House  providing  that  after  its 
passage  "no  steam  railroad  in  the  state  shall  be  crossed  on 
grade  by  any  electric,  cable  or  horse  railroad,  nor  shall  any 
steam  railroad  cross  any  cable,  electric  or  horse  railway  at 
gi'ade."  The  rules  were  suspended  by  a  vote  of  iSo  to  12, 
and  the  bill  was  passed  by  a  viva  voce  vote  and  ordered 
transmitted  to  the  Senate.  In  the  Senate  the  bill  was  re- 
ferred to  the  committee  on  railroads.  The  aim  of  the  bill 
was  to  prevent  the  Bridgeport  Traction  company  from  laying 
its  tracks  across  the  New  York  and  New  Haven  road  at  the 
Fairfield  avenue  crossing,  near  the  Bridgeport  railroad 
station.     Both  houses  adjourned  to  Tuesday,  January  22d. 
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On  that  day  the  Senate  passed  the  bill.  The  traction  com- 
panies have  not  exhausted  their  means,  however,  and  the 
warfare  will  be  contmued.  The  Consolidated  found  that  it 
had  a  wide-awake  opponent,  for  it  has  already  been  caught 
in  its  o%vn  trap.  At  South  Norwalk  the  tramway  company 
refused  to  permit  the  steam  road  to  cross  its  tracks  to  con- 
nect with  the  Standard  Oil  company's  works  at  Wilson 
Point.  Injunctions  were  served  on  the  contractors,  but  the 
company  took  up  the  work  and  attempted  to  force  a  cross- 
ing. The  tramway  company  tore  up  the  tracks  as  soon  as 
they  were  put  down  and  [at  last  report  was  in  possession  of 
the  field.  The  Consolidated  finds  itself  in  the  position  of  a 
man  shut  out  of  his  own  house.  It  has  secured  the  passage 
of  a  bill  by  the  Legislature,  by  the  terms  of  which  it  is  pro- 
hibited from  crossing  the  tracks  ot  an  electric  company. 
Little  sympathy  will  be  expressed  for  the  monopolists  and 
less  will  be  fell. 


The  future  of  electric  traction  never  looked  brighter  than 
at  present.  The  trend  of  events  is  such  that  it  is  likely  that 
in  a  few  years  there  will  not  be  an  elevated  railroad  in  the 
country  operated  with  steam  locomotives,  while  the  surface 
street  railways  will  be  exclusively  cable  and  electric,  with 
the  former  confined  strictly  to  the  conditions  of  long, 
straight  hauls,  with  heavy  traffic,  in  localities  where  the 
overhead  electric  construction  is  not  permitted.  Suburban 
and  rural  electric  railways  are  also  multiplying  at  an  aston- 
ishing rate,  and  no  one  can  assume  to  name  the  limit  of 
this  development.  Three  or  even  two  years  ago  conserv- 
ative electrical  men  admitted  that  for  heavy,  long-distance 
traffic  the  electric  railway  could  never  hope  to  compete  suc- 
cessfully with  its  long-established  steam  rival  But  to-day 
who  will  dare  to  assert  that  the  electric  railway  is  not,  in  sober 
truth,  the  railway  of  the  future  for  all  purposes?  The  ad- 
vance of  electric  traction  has  been  so  rapid  and  astounding 
that  he  would  be  a  rash  prophet  who  should  take  it  upon 
himself  to  set  the  metes  and  bounds. 

Signs  of  the  steady  and  continuous  progress  of  the  elec- 
tric railway  are  visible  on  every  side,  and  particularly,  just 
at  this  time,  in  the  great  American  centers  of  population. 
From  New  York  comes  the  welcome  news  that  Russell 
Sage  has  at  last  publicly  committed  himself  to  the  statement 
that  electric  motors  must  soon  supersede  steam  locomo- 
tives on  the  extensive  elevated  railway  system  of  the  Man- 
hattan company.  Mr.  Sage  is  certain  that  the  change  will 
be  made,  and  he  adds  that  in  tiVne  the  company  will  pro- 
vide elevators  at  the  stations  to  lift  passengers  from  the 
street  level.  It  is  very  probable  that  these  elevators,  also, 
will  be  operated  by  electric  motors  supplied  with  current 
from  the  track  feeders.  There  is  little  doub':  that  the 
example  of  the  Manhattan  company  will  be  followed — pos- 
sibly preceded — by  the  elevated  railway  companies  of 
Brooklyn,  whose  position  on  this  subject  was  detailed  last 
week  in  the  New  York  correspondence  of  this  journal. 

In  Philadelphia,  Brooklyn  and  Chicago  the  transformation 
of  practically  all  the  old  horse-car  lines  into  modern  electric 
street  railways,  withm  the  last  two  years,  is  well  known. 

Chicago  also  presents  a  field  ot  activity  in  elevated  elec- 
tric   railway    construction.     The    new    Metropolitan the 

first  permanent  all-elevated  electric  railway  in  the  United 
States — will  be  in  daily  operation  in  a  few  weeks.  The"  Alley 
'L'  "  company  is  only  awaiting  the  results  on  the  former 
line  to  avail  itself  of  the  economy  of  electrically  transmitted 
power.  On  this  point  the  language  of  President  Hopkins 
in  his  recent  annual  report  is  of  especial  interest.  He  says: 
Considerable  attention  has  been  given  by  your  board  of 
directors  to  the  question  of  equipping  the  railroad  of  your 
company  electrically.  Careful  estimates  of  the  cost 
of  a  proper  power  plant  and  necessary  equipments 
on  the  line  have  been  obtained,  together  with  esti- 
mates on  the  cost  of  the  operation  of  the  railroad  when 
fully  equipped.  In  view  of  the  fact,  however,  that  the 
abandonment  of  the  steam  locomotives  entails  a  large  direct 
loss,  and  the  cost  of  equipping  electrically  would  involve  a 
present  outlay  of  a  large  amount  of  money,  and  in  view  of 
the  further  fact  that  the  amount  of  saving  by  operating  elec- 
trically has  not,  in  the  opinion  of  your  directors,  been  en- 
tirely solved,  it  has  been  deemed  prudent  to  defer  the  in- 
curring of  the  large  expense  of  changing  the  character  of  the 
motive  power  of  your  railroad  until  the  experience  of  the  ^ 

Metropolitan  West  Side  Elevated  Railroad  company  could 
be  ascertained.  That  company  has  equipped  its  railroad 
electrically  and  is  about  to  commence  the  operation  of  the 
same.  Its  experience  will  be  the  best  guide  that  could  be 
furnished  for  the  future  action  of  your  board  of  directors 
in  reference  to  this  question. 

The  Lake  Street  "L"  and  the  Northwestern,  of  Chicao-o 
will  also  be  electrically  operated.  Turning  to  the  surface 
roads  of  the  same  city,  we  find  that  in  addition  to  the 
equipment  of  previous  horse-car  lines  for  electrical  power  as 
noted  above,  the  City  Council  has  just  granted  to  the  North 
and  West  Side  companies  valuable  franchises  which  will 
enable  them  to  transform  the  existing  cable  routes  into 
electric  lines.  This  is  a  very  radical  step,  and  although 
advantage  may  not  be  taken  of  the  privilege,  for  some  time 
at  least,  the  passage  of  these  ordinances  shows  the  truly 
wonderful  progress  that  has  been  made  in  this  direction. 
Truly,  the  future  of  electric  traction  wears  a  most  flattering 
aspect. 
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Interior  Wiring  Patent  Litigation. 

In  the  United  States  Circuit  Court  of  Appeals,  on  January 
22d,  Judges  Lacombe,  \Valhce  and  Shipman  affirmed  the 
decision  of  Judge  Coxe  in  the  case  of  the  Interior  Conduit 
&  Insulation  company  against  the  Eureka  Electric  company. 
The  suit  was  brought  for  an  infringementof  the  Johnson  and 
Greenfield  patents  for  conduit  wiring,  and  was  defended  by 
the  New  York  Insulated  Wire  company.  Judge  Coxe 
rendered  his  decision  last  spring,  dismissing  the  complaint. 
As  the  appellate  court  has  confirmed  this  judgment,  Judge 
Coxe's  reasons  for  holding  the  defendant  blameless  of  in- 
fringement are  of  importance.  The  concluding  portion  of 
Judge  Coxe's  opinion  is  as  follows: 

I  have  examined  the  patent  with  care  to  discover  what 
new  idea  it  has  contributed  to  the  art  and  am  compelled  to 
think  that  the  art  of  electric  lighting  would  have  lost  noth- 
ing tangible  if  the  statements  of  the  patent  had  never  been 
made  public.  I  cannot  resist  the  conclusion  that  many  of 
'.he  marvelous  attributes  ascribed  to  the  patent  are  after- 
thoughts which  find  their  orgin  largely  in  ardent  and  in- 
genious expert  imagination.  It  may  be  doubted  whether  the 
patentees  themselves  were  conscious,  when  they  put  the  old 
wires  in  the  old  pipes,  that  they  had  made  a  discovery  which 
cured  all  the  defects  of  the  past  and  was  to  lay  a  heavy 
tribute  upon  all  electrical  wiring  in  the  future.  What  they 
did  do  seems  most  simple  to  the  ordinary  layman.  Both 
were  accomplished  electricians.  Mr.  Greenfield  had  had  large 
experience  in  wiring  buildings.  In  1SS3  he  had  wired  the 
Mills  buildingbydrawinginsulated wires  through  zinctubes. 
Mr.  Johnson  had  a  cottage  at  Greenwich  which  he  wished 
to  have  wired.  He  consulted  Mr.  Greenfield  on  ihe  subject, 
and  the  latter  describes  what  occurred  at  the  supreme 
moment  when  the  mvention  had  its  birth.  "  Mr.  Johnson 
asked  me  if  I  couldn't  wire  that  cottage  in  a  way  so  that  the 
wires  could  be  got  at  and  repaired,  if  necessary,  without 
tearing  up  any  of  the  building,  and  I  told  him  yes,  I  thought 
that  I  could  put  in  a  system  of  tubing  which  could  be  ut-ed 
for  race-ways,  if  properly,  constructed,  makinga  continuous 
channel,  and  he  said,  'Greenfield,  go  ahead  and  do  it,' 
which  I  did."  Most  assuredly  he  did  it!  What  else  could  he 
do?  He  had  done  substantially  the  same  thingbefore  in  the 
Mills  building  and  he  utilized  his  knowledge  to  suit  the 
changed  condition  precisely  as  any  other  skilled  electrician 
would  have  done  after  he  was  told  what  was  wanted.  The 
attempt  to  magnify  this  apparently  simple  exploit  into  an  in- 
vention of  surpassing  excellence  can  be  accomplished  only  by 
the  substitution  of  theories  based  upon  the  imagination  for 
fads  based  upon  the  evidence. 

If  the  construction,  broad  enough  to  cover  the  defendant's 
structures,  is  placed  upon  the  claims,  they  must  be  held  in- 
valid. If  hmited  to  a  complete  system  of  pipes  extending 
continuously  through  the  building,  "from  supply  to  con- 
sumption," as  shown  in  Fig.  i  of  the  patent,  the  claims  may 
be  upheld.  But  the  defendant  does  not  employ  such  a 
system,  and,  in  no  event,  is  the  third  claim  infringed  for 
the  reason  that  the  defendant  does  not  use  a  pair  of  wires 
twisted  together. 


pumps  for  water  supply,  electric  light,  and  well-paved 
streets.  There,  again,  is  the  dock  where  ships  from  all 
parts  of  the  great  lakes  can  unload,  and  there  a  huge  expanse 
of  reclaimed  land;  while  the  whole  is  swept  by  the  com- 
pany's railway,  seven  miles  long,  connecting  every  factory 
with  the  great  trunk  lines.  Tlie  power  is  transmitted  by 
electricity,  and  the  fir^t  work  is  to  produce  aluminum  with 
1.500  horse  power.  New  types  of  machines  have  been  de- 
vised for  this  work,  as  also  for  every  other  puipose.  All 
criticism  as  to  cost  of  electric  works  has  been  swept  away  by 
the  results  achieved,  and  the  efficiency  of  each  type  of 
machine  is  greater  than  has  been  attained  before.  All  the 
machinery  for  the  first  working  has  been  made  and  tested 
in  the  shops,  and  the  last  parts  are  now  being  set  up.  The 
plans  for  carrying  the  power  to  Buffalo,  iS  miles  distant, 
are  complete.  In  a  month  or  two  factories  will  be  in  full 
operation;  in  a  year  Buffalo  will  be  supplied;  in  two  years  the 
same  company  will  be  working  the  Canadian  side  of  the  falls, 
and  in  ten  years  (shall  we  say?)  the  whole  of  the  100,000 
horse  power  which  can  be  supplied  by  the  existing  hydraulic 
works  will  be  giving  power  to  smokeless  manufacturing 
towns.  The  period  of  planning  the  transmission  scheme, 
of  designing  the  greatest  dynamos  in  the  world,  and  of  con- 
struction of  ihe  first  plant  now  closes.  The  financial  period 
commences  with  the  new' year.  The  earning  of  dividends 
and  the  ordering  of  duplicate  machinery  is  the  future  work 
of  the  company.  In  conclusion,  it  is  difficult  for  me  to  say 
who  were  the  boldest,  the  capitalists  who  embaiked  on  the 
scheme  before  anyplans  were  matured,  or  the  manufactur- 
ers who  moved  their  factories  to  this  field  before  a  single 
result  had  been  achieved.  The  action  of  both  was  typically 
American,  but  their  confidence  was  not  misplaced.  Their 
success  is  now  assured. 


Another   Case  of  Temporary   Blindness 
from  Electric  Shock. 

The  Chiciii/mfi  Postoix&c^wi  date  says  that  John  Sweeney, 
the  engineer  at  the  Main  street  electric  railway  power  house 
at  St.  Bernard,  lost  his  eyesight  while  at  work  on  one  of  the 
generators.  He  was  engaged  in  sandpapering  one  of  the  ma- 
chines when,  in  some  manner,  he  grounded  it,  and  there  was 
a  flash  of  fire  that  lighted  up  the  whole  engine-room. 
Sweeney  fell  back  as  though  shot,  and  when  he  made  an 
effort  to  get  away  he  discovered  that  he  could  not  see. 
He  was  totally  blind,  and  had  to  grope  his  way  from  the 
machine.  The  man  thought  his  eyes  had  been  blown  out, 
so  strong  was  the  stroke.  He  called  for  assistance  and  a 
physician  was  sent  for.  For  two  hours  the  man's  sight  was  a 
total  loss,  and  it  was  feared  that  the  injury  would  become 
permanent,  but  with  the  aid  of  soothing  lotions  and  being 
kept  in  the  dark  his  sight  was  restored.  The  flash  was  so  hot 
that  his  left  hand  was  badly  burned,  three  fingers  being 
nearly  roasted  to  a  crisp.  After  he  w^as  able  to  move  about 
his  injured  hand  was  dressed  and  he  was  taken  to  his  home. 


Prof.    Forbes   on     "Niagara  of    To-day." 

The  London  Times  publishes  a  letter  from  Prof.  George 

Forbes,  dated  at  Niagara  Falls,    December  loth,  in  which 

he  saya: 

Nearly  three  years  ago  you  published  a  letter  from  this 
place  in  which  1  gave  some  account  of  how  the  dreams  of  the 
engineer  were  in  the  act  of  being  realized,  and  without  in- 
jury to  the  natural  beauties  of  the  spot.  Three  years  have 
passed,  my  work  is  ended,  and  it  seems  natural  to  continue 
the  narrative  and  tell  what  these  three  years  have  bi;ought 
forth.  I  am  perched  on  the  top  of  a  small  Eiffel  tower, 
lately  erected,  and,  casting  my  eyes  up  the  river,  over  the 
housetops  and  beyond  the  town,  I  see  a  new  world  created. 
There  is  a  wide  canal  leading  water  into  that  gigantic  power 
house  where  three  turbines  are  set  up  to  drive  three  dynamos 
of  5,000  horse  power  each.  There  is  the  bridge  to  carry 
cables  across  to  the  transformer  house.  Inside  the  power 
house  the  water  is  carried  down  pipes  7^2  feet  diameter 
into  the  turbines,  and  then  it  passes  through  a  7,000  foot  tun- 
nel under  the  town,  emerging  below  the  falls,  and  capable 
of  developing  100,000  horse  power.  Far  as  the  eye  can 
reach  extend  the  company's  lands,  with  here  and  there  a  huge 
factory  either  now  using  the  water  power,  or  waiting  for  the 
electric  supply.  C)ne  of  them  uses  3,300  horse  power,  an- 
other 300,  a  third  one  1,500,  and  that  unfinished  mill  re- 
quires 1,000.  You  can  see,  far  away,  the  model  village  lor 
workingmen,  and    improved  sewage   works  with  drainage, 


Hints  Upon  Daily  Work  About  a  Dynamo 
Plant.^ 

By  Pliny  Norcross. 

It  is  ten  years  since  I  became  interested  in  the  business  of 
furnishing  electric  light  to  some  of  my  townsmen.  Thus 
far  I  have  used  only  water  power.  I  know  nothing  of 
steam  engines  or  boilers.  I  am,  however,  watching  with 
considerable  interest  the  later  kinds  of  gas  and  gasoline 
engines. 

At  the  risk  of  pounding  straw  already  threshed,  I  wish 
to  present  a  few  facts  which  seem  quite  essential  to  success. . 
A  dry,  solid  foundation  for  dynamos  to  rest  upon  is  of  the 
utmost  importance.  We  should  seek  by  every  possible 
means  to  deliver  the  current  to  the  lamps  with  the  least 
possible  hindrance.  A  damp  floor  steals  the  current,  and  a 
trembling  or  unsteady  dynamo  tends  to  an  unsteady  current 
and  hot  boxes  and  armatures. 

Heat  in  and  about  a  generator,  however  occasioned,  less- 
ens its  efficiency. 

Not  long  ago  I  visiteda  very  large  and  very  expensive  light- 
ing plant  in  a  western  city.  The  second  floor,  upon  which 
the  dynamos  rested  was  placed  upon  heavy  iron  girders,  but 
the  great  weight  of  the  dynamos  and  the  great  speed  at 
which  they  were  run  made  such  a  severe  vibration  that  I 
could  hardly  keep  my  hat  on  while  standing  near  the  dyna- 
mos. The  waste  in  coal  and  burned-out  parts  must  have 
been  enormous.  Most  of  the  smaller  plants,  if  defective 
in  this  regard,  can  be  materially  helped  by  the  outlay  of  a 
small  amount  of  money.  In  large  plants  such  defects  in  the 
original  plan  cannot  now  be  eliminated  without  very  serious 
outlay. 

I  would  also  call  attention  to  the  negligence  or  careless- 
ness in  finishing  up  generators.  If  the  main  shaft  is  not  ex- 
actly round,  and  if  it  does  not  rest  in  boxes  or  bearings 
which  are  perfectly  fitted  to  it,  and  absolutely  level;  if  the 
babbitting  is  not  of  the  very  best  quality  and  properly  put 
in;  if  tlip  armature  is  not  accurately  balanced,  heat  is  gener- 
ated, and  the  efiiciency  of  the  generator  seriously  reduced. 

I  well  remember  that  one  of  my  tasks  when  a  boy  was  to 
turn  a  grindstone  for  sharpening  scythes.  I  soon  learned  to 
detect  the  slightest  variation  in  tlie  balancing  of  the  stone. 
How  much  more  plainly  would  such  a  defect  be  observed  in 
an  armature  weighing  from  i ,  200  pounds  to  several  tons,  and 
where  the  speed  is  from  600  to  i,Soo  revolutions  a  minute. 
So  with  a  shaft  not  properly  turned  and  fitted,  revolving  in 
a  poorly  fitted  box  from  10  to  24  hours  a  day  without  ces- 
sation, carrying  a  load  from  10  to  150  or  more  horse  power. 

Years  ago  we  thought  a  dynamo  was  simply  a  machine  for 
generating  an  electrical  current,  but  observation  has  led  me 
to  believe  that  good  workmanship  in  the  parts  of  a  dynamo 
which  are  common  to  all  heavy  machines,  built  for  rapid, 
severe,  constant  use,  is  fully  as  essential  as  the  electrical 
features. 

Take  a  slow-speed  dynamo,  which  has  a  heavy,  substan- 
tial broad  base;  large,  accurately  turned  shafts;  long,  heavy 
boxes,  babbitted  with  the  very  best  material;  let  the  pulley 
be  a  little  too  wide,  instead  of  a  little  too  narrow;  then  put 
in  a  wider  belt  than  yt)u  really  think  you  need;  have  the 
boxes  beautifully  fitted  and  self-oiling;  then  furnish  the 
finest  lubricant  which  money  can  buy,  and  you  have  in  such 
a  machine,  so  equipped,  laid  the  sure  foundation  for  good 
work  wdth  the  least  possible  outlay  of  power,  so  far  as  the 
dynamo  is  concerned;  and  just  think  of  the  peace  of  mind 
and  serene  comfort  you  will  have.  In  this  way  you  have 
eliminated  a  large  per  cent,  of  the  trouble  which  seems 
incident  to  the  business, 

A  few  years  ago  I  was  troubled  with  a  pulley  which  was 
used  as  a  belt  tightener.  I  tried  various  kinds  of  oil, 
grease  and  graphite,  all  to  no  purpose.  One  day  an  old 
machinist  called  my  attention  to  the  W.  B.  Miller  grease, 
made  or  sold  at  No.  21  River  street,  Chicago.  I  tried  a 
25  pound  can,  for  which  I  paid  15  cents  a  pound,  and  the 
trouble  disappeared  as  if  by  magic.  Graphite  is  good  in 
case  of  trouble,  and  perhaps  all  of  the  time,  but  it  is  the 
better  way  not  to  have  trouble. 

As  regards  dynamo  oil,  we  have  the  same  difficulty  as  with 
cigars.  A  good  brand  is  put  on  the  market;  the  goods  are 
kept  up  to  the  high  grade  for  a  while,  then  the  consumer 
finds  fault  becaiise  the  price  is  so  high,  and  then  the  maker, 
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anxious  to  hold  his  trade,  cuts  the  price,  but  also  cuts  the 
quality  of  the  leaf  or  the  price  of  making,  or  he  becomes 
careless  in  assorting  the  material.  So  with  oil.  I  have 
found  the  dynamo  oil  made  by  A.  W.  Harris  of  Providence 
quite  uniform  and  satisfactory,  I  have  also  had  good  satisfac- 
tion with  the  best  brands  of  the  Standard  Oil  company. 
Any  oilmaker  can  make  good  oil  for  a  dynamo.  Quite 
often  it  is  the  fault  of  the  consumer  that  he  will  not  buy  a 
good  lubricant.  He  thinks  the  cheap  grades  will  do  well 
enough. 

Nothing  is  too  good  or  too  nice  to  be  used  in  the  genera- 
tion of  electrical  current.  Poor  oil  is  dear  at  any  price, 
and  good  oil  is  cheap  at  any  price.  Anything  and  every- 
thing to  keep  a  dynamo  cool.  You  all  know  how  hard  it  is 
to  keep  a  dynamo  cool  on  a  hot  sunmier's  night.  When  an 
armature  burns  out  it  means  delay,  trouble  and  expense. 
Good  oil  is  an  important  factor  in  the  problem. 

A  blower  is  a  great  help  and  costs  but  very  little.  A  current 
of  cool  air  directed  upon  the  heated  parts  may  prevent  dis- 
aster. The  later  style  of  generators  are  made  with  ref- 
erence to  their  being  taken  apart  and  cleaned. 

Almcst,  if  not  quite,  the  only  thing  which  can  be  said 
against  the  Thomson-Houston  arc  dynamos  is  that  it  is  dif- 
ficult to  take  them  apart. 

Another  source  of  constant  trouble  and  waste  of  energy 
is  the  slipping  of  belts.  Apply  a  speed  indicator  to  the  driv- 
ing shaft,  and  then  to  the  dynamo  shaft,  and  you  will  find 
in  all  high  speed  machines  a  loss,  especially  if  the  driver  pul- 
ley is  a  small  iron  pulley.  A  slip  is  a  sudden  stop  and  start. 
It  would  not  be  noticed  in  a  sawmill  or  turning  lathe,  but  is 
bad  anywhere,  and  especially  on  a  dynamo.  It  directly  af- 
fects the  light  and  tends  to  heat  a  machine. 

There  are  several  causes:  Oftentimes  the  belt  is  too 
short;  oftentimes  it  is  too  narrow;  sometimes  the  belt  is 
overloaded;  again,  the  pulley  on  the  dynamo  is  so  small 
that  the  belt  cannot  get  sufficient  contact,wiih  its  surface; 
again,  excessive  speed  will  alone  induce  it ;  also  greasy 
belts  are  bad. 

One  means  of  relief  is  the  use  of  a  wider  belt.  In  this 
way  we  can  have  a  looser  belt  and  more  sag,  and  thus  more 
contact  on  the  smaller  pulley  and  less  tension.  Again  and 
again  I  have  noticed  belts  strained  to  their  utmost  capacity. 
A  few  dollars  expended  in  changing  the  small  pulley  belt 
for  a  wider  one  would  eliminate  the  trouble. 

Keep  the  belt  pliable  by  the  sparing  use  of  some  good 
belt  dressing,  made  by  any  good  beltmaker.  .-Xs  to  pulleys,  I 
prefer  iron  for  the  heavy,  large  drivers,  but  I  like  wood  or 
fiber  for  the  small  driven  pulley.  If  you  have  iron,  they 
can  be  improved  by  putting  leather  or  canvas  cr,  perhsps, 
paper  on  the  outside,  but  it  must  be  carefully  done  by  an 
expert  or  it  will  come  off  and  make  serious  trouble. 

The  day  of  the  high  speed  dynamo  is  passed.  If  you 
ever  buy-another,  get  a  slower  speed  machine.  Of  course, 
a  direct  connected  is  better,  but  to  many  of  us  that  means  a 
great  ouilay.  We  can't  change  our  whole  outfit  every  year 
or  two,  but  when  we  do  make  changes,  lee  it  be  on  the  line 
of  improvement. 

Another  thing  which  I  think  helps  producer  and  con- 
sumer is  a  uniformity  of  dynamos  and  lamps  in  a  plant,  I 
call  to  mind  several  large  plants  in  which  there  where  hardly 
two  dynamos  of  the  same  make,  and  there  were  several 
kinds  of  lamps  in  use.  I  doubt  the  wisdom  of  such  an  equip- 
ment; $100  spent  in  looking  at  different  plants  and  ascer- 
taining by  actual  observation  the  kind  of  machine  which  is 
best  adapted  to  your  use  is  a  good  investment. 

Get  all  the  the  information  you  can  from  the  secretary  and 
superintendent,  but  be  sure  to  call  on  the  man  who  cares  for 
the  engine  and  dynamo.  Don't  rely  wholly  upon  the  men 
who  make  and  sell  the  machines,  alihough  I  think  they  can 
be  relied  upon  to  hint  at  the  defects  of  other  kinds  than  their 
own.  The  test  of  long  actual  use  is,  after  all,  the  best  thing. 

Having  secured  a  good  dynamo,  see  that  it  is  properly 
put  up  as  before  suggested,  and  when  you  add  to  your  plant 
get  the  same  kind,  unless  you  are  very  sure  that  you  made  a 
mistake  in  your  first  purchase. 

In  this  way  your  customers  all  get  the  same  service.  If 
there  is  trouble  in  lamp  or  dynamos,  you  look  to  one  com- 
pany. The  seller  cannot  evade  the  respunsibility  by  putting 
it  upon  the  other  machine  or  lamp.  He  must  be  your  friend 
and  silent  partner  and  he  must  help  you. 

In  placing  wall  controllers,  I  would  suggest  that  it  is 
well  to  have  them  so  set  up  that  they  cannot  tremble.  If 
your  building  is  of  wooden  frame,  I  would  place  a  post 
through  the  floor  and  well  into  the  ground,  so  that  it  will 
not  be  affected  by  the  vibration  of  the  building.  Then 
fasten  to  the  upper  end  of  the  post  a  plank  crosswise,  like 
a  guideboard,  and  on  this  plank  secure  the  wall  controller 
and  you  will  be  surprised  at  the  improvement. 

As  to  carbons,  I  have  used  several  kinds,  but  have  had 
better  success  with  the  National  than  with  any  other  make, 
but  I  am  open  io  conviction  and  conversion. 

I  like  the  plain  carbon  better  than  the  coated,  for  the 
reason  that  the  copper  coating  melts  into  little  globules,  and 
flies  off  to  the  globes  and  breaks  them.  I  think  the  plain 
carbon  gives  a  better  light.  I  prefer  a  carbon  with  a  blunt 
round  end  or  even  a  fiat  end.  By  this  plan  the  carbons  are 
not  so  likely  to  slip  byeach  other  during  the  time  between 
setting  them  and  ligfiting.  Our  customers  desire  longer 
hours.  One  way  of  effecting  this  result  is  the  use  of  a  larger 
carbon.  The  Turner  Brass  Works  of  Chicago  furnished  me 
with  new  fixtures  for  my  oldT.-H.  7-16  carbon  lamps,  so  that 
I  can  now  by  the  use  of  Yz  inch  carbon=,  and  without  a 
great  outlay,  furnish  10  or  1 1  hours  of  light. 

Bushings  for  arc  dynamos  in  the  Thomson-Houston  ma- 
chines are  made  of  lignum  vita^  well  soaked  in  shellac. 
The  surrounding  heat  oftentimes  checks  the  bushings,  and 
thus  a  short-circuit  makes  sudden  trouble.  I  would  sug- 
gest throwing  out  this  kind  of  bushing  and  using  in  their 
stead  a  fiber  bushing  made  at  Wilmington,  New  Jersey,  or 
a  hard  rubber  bushing  made  at  Akron,  Ohio. 

Wiring  through  trees  is  unpleasant  work,  and  when  the 
wire  is  once  threaded  through  a  tree  the  insulation  is  slowly- 
rubbed  off,  and  then  current  is  wasted  and  the  dynamos- 
flash.  A  couple  pieces  of  thin,  narrow  boards  from  iS' 
inches  to  two  feet  long,  grooved  so  as  to  receive  the  wire,  and! 
then  fastened  together  with  the  wire  under  the  offending 
limb,  is  a  good  device  for  such  trouble.  Of  course,  it 
should  be  put  on  before   the  insulation  is  worn   off.     The 
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H.  W.  Tohns  company  makes  a  good  device  for  such 
trouble,  only  those  which  I  have  seen  are  too  short. 

I  must  add  one  word  about  wiring.  I  really  believe  that 
defective  wiring,  poorly  made  joints,  cause  an  immense  out- 
lay of  current.  Let  your  whole  line  be  looked  over  often 
and  you  will  find  that  your  coal  bill  has  some  other  cause 
for  its  size  than  furnishing  light  to  your  customers. 

As  to  prices,  the  laborer  is  worthy  of  his  hire.  The 
man  who  has  been  rash  enough  to  invest  his  savings  or 
credit  at  the  bank  in  a  good  electric  light  and  power  plant 
is  a  public  benefacior  and  should  receive  a  fair  interest  on 
his  investment  and  a  fair  return  for  his  labor. 

Ten  years  ago  the  gas  companies  of  the  world  looked  with 
some  apprehension  upon  the  new  light.  It  was  to  them 
what  the  star  in  the  east  was  to  Herod,  a  signal  of  a  com- 
ing overthrow.  But  these  fears  were,  in  a  large  respect, 
groundless.  I  am  sure  that  more  gas  is  used  to-day  than 
ever  before.  The  price  has  been  reduced.  All  sorts  of  de- 
vices have  been  adopted  to  enable  the  gas  companies  to 
keep  their  stock  at  or  above  par,  and  they  have  succeeded 
even  beyond  their  own  expectations. 

Gas  has  several  very  strong  points  in  its  favor.  It  can  be 
made  of  water  and  gasoline  and  a  little  coal,  and  when  thus 
cheaply  made  it  can  be  stored  away  in  tight  receivers  until 
wanted.  If  we  don't  use  it  one  day  we  can  use  it  the  next 
day  or  week. 

Another  fact  in  its  favor  is  that  it  is  always  ready  for  use, 
except  in  very  cold  nights. 

The  electric  light  is,  in  my  judgment,  a  more  expensive 
Ii"ht.  I  know  there  are  those  who  deny  this,  but  I  tliink 
the  most  disastrous  course  ever  pursued  by  the  men  who 
put  in  an  electric  light  into  a  town  in  competition  with  gas, 
is  to  announce  to  the  public  that  the  new  light  is  cheaper 
than  gas.  Better  by  far  stand  securely  upon  the  simple 
truth  that  it  is  better  light,  but  that  it  costs  more  to  make 
it. 

Another  thing,  electric  light  is  not  in  ordmary  cases  quite 
as  certain  as  gas.  A  stoim  may  blow  down  your  wire.  An 
armature  or  lamp  may  burn  out;  a  half-dozen  unforeseen  and 
unpreventable  things  may  happen,  and  I  think  it  is  the 
better  way  to  say  so  in  advance  to  the  customer. 

Again,  in  all  the  smaller  plants  of  the  country  the  current 
must  be  used  when  it  is  made.  We  may  be  crowded  to  the 
very  last  atom  of  power  for  a  very  few  hours  in  the  day, 
and  for  a  week  or  so  in  the  year,  and  you  must  have  power 
enough  for  that  brief  hour,  even  if  you  don't  need  it  again 
for  a  year. 

A  customer  says,  I  would  like  your  light  for  Christmas 
exhibition  and  Xew  Years  trade,  but  I  can  get  along  with 
oil  or  gas  the  balance  of  the  year. 

He  does  not  think  that  the  large  investment  of  wire, 
engines,  buildings,  dynamos,  etc.,  must  be  carried  for  the 
whole  year,  summer  as  well  as  winter,  and  a  price  made  on 
an  average  of  the  whole  year. 

Yet  there  is  no  ground  for  fear  if  we  would  be  brave 
enough  to  test  our  lights  upon  its  merits  and  not  pretend 
that  it  is  cheaper. 

One  New  Years  day  not  long  s-incetheman  who  practi- 
cally owned  the  gas  plant  in  the  town  where  I  live  and  I 
were  having  a  little  chat  on  light.  He  said  that  he  had  sold 
more  gas  the  precedmgyear  than  in  any  previous  year,  de- 
spite tne  two  electric  light  companies.  A  few  days  later  I 
submitted  his  statement  to  the  Standard  Oil  man  ofour 
town.  '-Is  that  so?''  said  he.  *'We]l,  I  have  had  to  buy  an- 
other tank  wagon  and  team  to  supply  my  customers."  This 
increased  use  of  gas  and  oil  was  mainly,  if  not  wholly,  due 
to  the  introduction  of  electric  light  in  the  town.  Neither 
shou  d  it  be  forgotten  that  gas  has  been  reduced  in  price 
from  50  to  100  per  cent,  in  the  last  ten  years. 

Curiously  enough,  but  nevertheless  true,  the  electric 
lighting  companies  have  suffered  most  in  the  competition. 
Of  course  nothing  could  seriously  injure  the  great  oil  com- 
panies. .  As  long  as  they  could  buy  barrels  to  hold  oil,  they 
were  safe  enough.  Gas  companies  could  make  and  sell  gas 
for  50  percent,  of  the  prices  obtained  in  1S83,  and  still  by 
the  use  of  watered  gas  pay  good  dividends  on  watered 
stock.  Electric  companies  started  up  all  over  the  world, 
expecting  in  many  instances,  I  think,  to  supersede  all  gas  or 
oil  rivals.     Theresult  has  not  justified  this  expectation. 

A  few  gas  companies  may  have  gone  down  in  the  con- 
test, but  not  nearly  so  many  as  of  the  electric  light  com- 
panies. Their  road  is  stre^\'n  with  the  debris  of  disaster  and 
failure.  This  result  is  largely  due,  I  think,  to  an  overween- 
ing confidence  and  zeal.  Less  hurry  and  more  careful  con- 
sideration of  some  of  the  important  facts  of  the  situation 
would  have  prevented  much  of  the  disaster.  It  has  for 
years  been  one  of  the  main  arguments  ^\^lh  sellers  of  elec- 
trical outfits  and  supplies  that  the  manufacture  of  electric 
current  for  its  many  uses  was  a  source  of  great  profit. 

Time  has  shown  the  folly  of  this  statement.  The  electric 
light  stands  firmly  upon  one  proposition,  to-\\dt:  it  is  a  bet- 
tee  light  than  oil  or  gas.  It  will  never  cover  the  entire  field 
of  illumination  so  long  as  oil  or  gas  can  be  made  at  so  much 
less  price. 

Step  into  any  room  lighted  with  oil  or  gas  and  you  are  at 
•once  made  sensible  of  the  fact  by  smell  as  well  as  sight.  You 
may  use  the  Welsbach  lamp,  which  gives  the  ghastly  pallor 
■of  death  all  about  it;  you  may  disinfect  or  cleanse  it  with 
lime  or  any  other  substance;  you  may  put  the  price  at  50  cents 
per  1,000  feet,  but  you  cannot  get  rid  of  the  unpleasant  fact 
that  wherever  gas  or  oil  are  burning  they  devour  the  life-sus- 
taining element  of  the  atmosphere;  they  leave  an  odor  which 
is  not  wholesome  and  almost  irremovable. 

Tom  Moore,  in  one  of  his  choicest  effusions,  alludes  to  the 
vase  in  which  roses  have  been  distilled,  as  ioUows: 

You  may  break,  you  may  shatter  the  vase  if  you  will. 
But  the  scent  of  the  roses  will  hang  round  it  stiil. 

So  with  the  strong,  pungent,  disagreeable,  unhealthful 
combination  of  gaseous  poison  wth  the  oxygen  of  our 
atmosphere.  Its  odor  will  hang  around  every  object  with 
which  it  comes  in  contact.  Roses  don't  thrive  in  a  room 
well  lighted  and  scented  with  gas.  Give  your  customers  a 
little  lime,  and  take  a  little  yourself,  and  this  matter  of 
supply  and  demand,  of  price,  and  profit  or  loss,  will  settle 
themselves  just  the  same  as  every  other  great  discovery  has 
eventually  filled  its  proper  place  in  the  economy  of  life. 


interior  Conduit  and  Interior  Wiring.^ 
Bv  Charles  E.  Burton. 

I  assume  that  the  members  of  this  association  meet  for  the 
interchange  of  views  relative  to  operative  methods  and  for 
procuring  such  information  as  may  be  had;  further,  that  you 
regard  your  business  as  one  of  permanency  and  that  all  that 
tends  to  the  betterment  thereof  increases  its  permanency. 
The  cautious  manager  expends  careful  thought  in  the  pur- 
chase and  operation  of  the  most  economical  generating  de- 
\'ices,  both  steam  and  electric.  The  expense  of  producing 
a  watt  is  most  carefully  scrutinized,  and  if  possible  reduced; 
and  when  a  month's  record  shows  that  this  watt  has 
been  manufactured  and  delivered  at  the  switchboard  at  a 
cost  less  than  the  preceding  month,  it  is  a  matter  for  con- 
gratulation. This  watt,  which  has  probably  caused  so 
much  watchfulness  to  economically  create,  is  turned  loose 
upon  the  wiring  system  to  earn  the  cost  of  its  generation 
and  enough  more  to  pay  interest  on  the  investment. 

But  right  here  in  many  instances  the  surveillance  seems 
to  cease.  If  [his  watt  meets  with  resistance  in  the  over- 
head lines  or  finds  a  short  path  to  the  ground,  the  loss  falls 
on  the  station,  but  if  this  result  occurs  on  the  inside  of  a 
meter,  that  is  another  matter,  and  the  loss  falls  upon  the 
customer;  and  it  is  the  failure  to  regard  this  effect  as  much 
more  than  a  joke  on  the  customer  that  tends  to  establish 
strained  relations  between  the  electric  light  company  and 
its  customers,  with  a  possible  hke  effect  on  the  net  earn- 
ings. It  is  generally  conceded  that  a  majority  of  the  interior 
wiring  found  in  most  cities  is  of  a  character  that  reflects  little 
credit  on  its  author  and  less  on  the  lighting  company  which 
allows  it  to  menace  property  by  putting  current  through  it. 
People  not  identified  with  electrical  interests  readily  profess 
a  dense  ignorance  of  electrical  matters;  they  regard  it  as  a 
science  acquired  only  by  long  and  exhaustive  application, 
and  hence  they  are  not  capable  of  determining  whether  the 
wiring  on  their  premises  is  of  a  safe  character  or  not,  trusting 
to  the  judgment  of  the  local  lighting  company;  and  when  an 
electric  company  consents  to  use  interior  wiring  which  it 
knows  to  be  of  an  inferior  or  unsafe  character,  it  might  be 
accused  of  playing  a  mild  confidence  game  on  its  customers. 
The  insurance  companies  writing  fire  risks  upon  structures 
of  all  kinds  assert  that  inasmuch  as  they  have  assumed  a 
liability  by  placing  a  line  of  insurance  upon  a  building  and 
its  contents,  they  shall  control,  in  a  measure,  the  property 
covered,  indicate  the  hazards  that  exist  and  insist  upon  their 
■correction.  They  have  learned  by  costly  experience  that 
electric  light  companies  as  a  rule  are  exceedingly  negligent 
in  the  inspection  of  the  interior  wiring  to  which  they  attach 
their  supplying  conductors,  and  hence  rules  have  been  issued 
by  the  underwriting  associations,  relating  very  minutely  how 
all  classes  of  wiring  shall  be  installed,  and  there  are  also  in- 
spectors in  most  cities  whose  duties  consist  of  a  systemaric 
and  rigid  examination  of  wiring  in  all  structures  upon  which 
insurance  now  exists  or  is  liable  to  be  placed,  an^  Tvho  have 
the  power  to  insist  upon  the  correction  of  existing  evils  or 
faults,  or  in  the  event  of  failure  on  the  part  of  the  assured  to 
so  correct  them,  to  make  a  rate  proportionate,  in  their  estima- 
tion,  to  the  hazard  incurred.  It  is  not  to  the  credit  of  electric 
light  companies  or  to  the  business  of  electric  lighting,  that 
the  underwriters  have  been  compelled  to  take  the  initiative 
steps  toward  the  improvement  of  the  electric  business.  In 
reaHty  there  should  be  no  underwriting  rules.  If  the  standard 
ol  electric  wiring  has  fallen  so  low  as  to  require  the  rigid  in- 
spection and  supervision  that  is  now  exercised  by  the  under- 
writers, the  electric  companies  themselve  should  be  the  ones 
to  protect  their  own  interests  in  the  provision  of  proper  rules 
and  regulations  against  the  introduction  of  poor  labor  and 
material;  and  as  the  business  has  assumed  the  dignity  of  a 
permanent  profession,  it  is  not  right  that  the  action  of  its 
members  should  cause  the  necessity  of  such  close  surveillance 
by  those  who  claim  to  have  been  injured  by  a  lack  of  ability  to 
conduct  its  business  on  a  safe  basis.  We  would  think  very 
poorly  of  a  physician  whose  lack  of  ability  was  so  apparent  as 
to  require  inspection  of  his  prescriptions  before  we  could  con- 
sent to  use  them;  and  hence  the  conclusion  can  be  inferred 
that  if  thobe  supplying  an  electric  current  for  use  by  the 
public,  and  knowing  the  damaging  character  of  poorly  in- 
stalled interior  conductors,  had  been  more  aliert  in  the  anti- 
cipation of  results  and  more  exactingasto  the  quality  of  work 
performed  there  would  not  have  been  the  general  distrust 
of  the  presence  of  electric  current  in  a  building,  but  there 
would  have  been  an  increased  approval  of  that  method  of 
service.  It  is  undoubtedly  a  fact  that  in  many  places  elec- 
tric lighting  plants  are  instituted  on  a  basis  that  precludes 
the  possibility  of  the  highest  quality  of  work.  The  customers 
refuse  to  pay  for  it,  and  the  prices  charged  for  service  are 
so  low  as  to  render  the  highest  grade  of  work  almost 
prohibitive.  It  does  not,  however,  mean  that  poor  wiring 
can  be  used.  It  is  far  better  to  have  a  high  grade  sys- 
tem of  exposed  wiring  than  a  low  grade  system  of  con- 
cealed wiring.  The  ideal  method  of  wiring,  looking  at  it 
with  a  view  of  greatest  security  and  insulation,  is  exposed, 
heavily  insulated  wire  supported  upon  non-combustible  insu- 
lators. This  may  do  for  factory  and  other  places  where  ex- 
posed wires  are  not  objectionable.  Your  customers,  however, 
object  to  the  presence  of  wires  on  their  walls  and  ceilings, 
and  naturally  expect  that  the  wire  shall  be  placed  in  a  man- 
ner that  will  be  the  least  objectionable.  But  when  it  comes 
to  concealing  wires  it  would  appear  to  be  the  practice  in 
some  places  to  perform  a  quality  of  labor  and  use  material 
that  would  not  be  tolerated  if  the  wiring  were  to  be  exposed. 
Concealed  work,  in  view  of  the  fact  that  it  can  not  be  in- 
spected, or,  pending  trouble,  seen,  should  in  its  varied  nature 
be  of  a  character  that  would  preclude  the  possibility  of 
any  e.xisting  danger.  It  has  been  customary  in  work  of 
this  kind  to  bore  holes  through  the  joists,  pulling  the  wires 
through  the  holes  and  supporting  them  upon  anything  that 
proves  to  be  convenient.  The  insulating  or  fire  resisting 
qualities  of  these  supports  seem  to  have  been  a  matter  of 
little  consideration.  In  a  recent  report  of  fires  from  electrical 
sources  it  was  reported  that  71  fires  were  caused  by  short- 
circuits  in  wiring,  passing  through  or  adjacent  to  wooden 
supports,  and  the  present  underwriting  rules  provide  that 
all  wires,   whether  concealed  or  exposed,  when  not  run  in 
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interior  conduit,  must  be  supported  wholly  upon  non-com- 
bustible insulators;  this  means  ihat  every  hole  through  which 
the  wire  is  passed  must  be  previously  bushed  out  with  some 
insulating  substance,  such  as  metal  sheathing  bushings,  glass 
or  porcelain.  This  method  naturally  increases  ihe  cost  over 
the  old  method  of  wiring,  but  at  the  same  time  increases  the 
security  of  the  system;  it  has  many  disadvantages,  however, 
that  render  it  quite  objectionable.  All  concealed  wiring 
should  also  be  of  a  character  that  will  secure  the  owner 
im.munity  from  loss  of  current  and  protection  from  fire 
hazard.  It  should  further  be  of  a  character  that  will 
enable  its  inspection  at  all  times  subsequent  to  its  installa- 
tion. \Vhere  interior  conduit  is  not  used,  this  latter  effect 
is  rarely  attained,  and  this  brings  us  to  the  use  of  interior  con- 
duit for  all  classes  of  interior  wiring.  It  is  claimed  that  by 
the  use  of  this  conduit  the  objectionable  features  formerly 
found  in  concealed  wiring  have  been  eliminated.  It  gives  to 
a  system  of  wiring  mechanical  protection,  additional  insula- 
tion, and  above  all  the  ability  to  withdraw  and  reinsert 
wires  at  any  time  without  damage  to  the  building  or  any  of 
its  decorations,  should  the  insulation  of  the  system  become 
impaired.  It  is  probably  useless  to  describe  with  any  minute- 
ness the  interior  conduit  system,  as  it  is  to  be  hoped  that  it 
has  been  sufficiently  advertised  and  presented  to  most  of  you, 
so  that  its  good  qualities  have  been  readily  understood.  The 
system  consists  virtually  in  equipping  a  building  throughout 
with  insulated  pipes,  thereby  providing  continuous  insulated 
raceways  or  channels  for  the  reception  of  the  wiring. 
The  complete  system  provides  in  addition  to  the  conduit, 
various  forms  of  junction,  cut-out  and  outlet  boxes;  and  all 
varied  conditions  of  interior  wiring  have  been  met  and  pro- 
vided for  in  this  system.  Interior  conduit  is  now  furnished 
in  three  forms — the  plain  conduit,  brass  armored  and  iron 
armored.  The  plain  conduit,  which  was  the  original  form, 
is  manufactured  by  building  up  tubes  of  special  paper,  the 
paper  being  wound  on  a  mandrel  spirally  and  the  different 
layers  cemented  together;  after  seasoning,  the  tubes  are 
boiled  in  preparations  that  render  them  impervious  to  moist 
ure  and  practically  fireproof.  Many  millions  of  feet  of  this 
kind  have  been  installed,  but  to  meet  the  demands  of  greater 
mechanical  strength  the  brass  armored  conduit  was  intro- 
duced, which  is  simply  the  plain  conduit  having  a  sheathing 
of  brass  drawn  over  it  by  special  machinery.  The  necessities 
and  exacting  conditions  of  modern  construction  demanded 
something  having  more  mechanical  strength  than  the  existing 
types  of  conduit,  hence  to  meet  these  requirements  was 
brought  out  the  iron  conduit,  which  is  the  plain  conduit  forced 
into  an  iron  pipe  in  such  manner  as  to  secure  a  positive  union 
of  the  conduit  and  the  iron.  This  tube  is  built  to  fill  all  the 
requirements  of  flexibility  and  permanency  desired  by  en- 
gineers, and  is  fast  assuming  a  popularity  that  must  be 
gratifying  to  manufacturers.  Interior  conduic  requires  no 
arguments  to  secure  the  approval  of  architects  and  ergi- 
neers;  its  advantages  were  apparent,  but  to  secure  its  use 
by  owners  was  a  difficult  matter.  jMost- radical  imbrove- 
ments  or  departures  from  existing  methods  require  the  ex- 
penditure of  a  large  amount  of  labor  and  argument  to 
secure  their  adoption.  It  is  within  the  recollection  of  many 
of  us  when  underwriters'  insulated  wire  was  considered  the 
ideal  insulation,  and  the  early  manufacturers  of  rubber  in- 
sulated wire  were  obliged  to  use  many  strong  arguments  to 
sell  their  product.  Time  has  demonstrated  the  fact  that  the 
bi:st  insulation  is  none  too  good,  hence  we  have  the  almost 
universal  use  of  rubber  covered  wires  for  inside  wiring. 
Double  pointed  tacks  were  formerly  used  as  insulators,  but 
not  in  the  present  generation.  It  was  also  considered  good 
engineering  to  bury  electric  light  conductors  in  or  behind 
plastering,  but  it  is  not  done  in  first-class  buildings  to-day; 
interior  conduit  is  used.  In  hundreds  of  places  it  is  con- 
sidered perfectly  safe  to  run  wires  in  an  indiscriminate  manner 
with  no  regard  to  the  liability  incurred,  but  time  will  demon- 
strate the  fact  that  had  interior  conduit  been  used  a  great 
many  of  the  existing  evils  would  have  been  eliminated.  The 
point  has  been  and  will  continue  to  be  raised  by  many  that  the 
cost  of  installation  prohibits  the  use  of  conduit.  All  improve- 
ments of  any  value  cost  money.  Interior  conduit  costs  money 
to  purchase  and  install.  But  are  not  the  advantages  gained 
by  its  use  a  sufficient  argument  to  secure  its  adoption?  Re- 
lative to  the  cost  of  installing  interior  conduit  it  has  been 
demonstrated  in  actual  practice  that  it  will  require  approxi- 
mately an  additional  expenditure  of  20  per  cent,  for  plain 
conduit,  40  per  cent,  for  brass  conduit;  these  figures  "Irieing 
based  on  the  cost  of  installing  interior  conductors  in  the  old 
method,  that  is,  boring  holes  through  the  joist,  and  with  no 
regard  to  ordinary  safety  precautions;  that  if  the  wiring  system 
isinstalled  in compliancewith  modern  regulations,  that  is,  thu 
bushing  of  all  holes  with  insulating  material,  and  the  wiring 
system  being  supported  by  wholly  non-combustible  insulators. 
Interior  conduit  can  be  used  at  a  cost  averaging  not  more  than 
10  per  cent,  for  plain  conduit  and  20  per  cent,  for  brass 
armored  conduit  in  addition  to  the  cost  of  the  method  last 
above  noted.  These  figures,  obtained  from  actual  installation, 
are  average  figures,  given  by  a  number  of  contractors  who 
have  installed  wiring  by  both  methods.  The  installation  of 
this  conduit  is  very  easily  accomplished;  in  fact,  no  previous 
experience  is  actually  necessary  beyond  a  few  initial  instruc- 
tions as  to  the  proper  methods  of  making  joints  and  eco-  \ 
nomical  methods  of  using  the  conduit.  In  a  fireproof  build- 
ing the  conduit  is  attached  directly  to  the  walls  and  ceilings 
by  means  of  special  clips  or  other  devices,  and  in  the  case  of 
plain^nd  brass  armored  conduit  is  fully  covered  by  finished 
plastering.  In  a  wooden  structure  it  is  custou.ary  to  channel 
the  joist  and  lay  the  conduit  directly  in  these  holes,  or  it 
plastering  is  furred  out  from  the  joist  a  convenient  raceway 
will  be  found  for  the  use  of  the  conduit.  It  is  customary  in 
most  specifications  to  provide  that  the  wiring  shall  not'  be 
pulled  into  the  conduit  until  the  building  is  practically 
completed.  This  provision  is  made  so  as  to  secure  to  the 
owner  the  continuity  of  tubing  which  is  especially  de- 
sirable to  enable  the  proper  subsequent  manipulation  of  the 
system.  If  the  contractor  fails  to  make  proper  joints  it 
will  be  impossible  to  pull  the  wires  through,  hence  this 
provision;  the  inference  being  that  the  contractor,  to  secure 
immunity  from  trouble  in  pulling  in  the  wires,  will  be 
careful  in  the  installation  of  the  conduit.  This  also_ 
enables  the  owner  at  any  time  to  withdraw  these  \\-ires  and 
re-insert  them,  should  it  become  necessary.  It  also  enables 
the  owner  to   have  his  building  piped   for  these  conduits. 
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and  the  electric  conductors  can  be  drawn  in  at  such  time  as 
may  be  found  convenient;  or  if  the  electric  current  is  not 
present  near  his  premises  at  the  time  of  construction,  he 
can  pull  in  such  conductors  as  may  be  found  necessary- 
when  the  current  is  to  be  secured.  The  use  of  i'lncticn  boxes 
and  branch  circuit  boxes  enhances  the  flexibility  of  the  sys- 
tem in  that  it  provides  covered  receptacles  for  the  cut-outs 
and  also  increases  the  accessibility  of  the  system.  The 
advent  of  iron  armored  conduit  has  created  something  of  a 
change  in  the  methods  of  wiring.  Formerly  it  was  deemed 
ad\-isable  by  underwriting  associations  to  require  that  sepa- 
rate tubes  should  be  provided  for  each  conductor.  In  the 
case  of  the  iron  armored  conduit  and  the  use  of  an  alternat- 
ing electromotive  lorce,  compliance  with  this  rule  would 
manifestly  be  virtually  impossible,  the  iron  in  the  conduit 
having  a  choking  or  inductive  effect  upon  the  electromotive 
force  passing  through  it,  whereas  with  the  two  conductors 
in  one  tube  this  action  was  absent.  Hence,  taking  this 
into  consideration,  and  also  the  fact  that  a  much  greater 
mechanical  strength  was  obtained  than  with  former  con- 
duit, a  ruling  was  made  by  the  Underwriters'  International 
association  permitting  the  use  of  two  conductors  in  a  single 
lube  of  iron  armored  conduit.  This  concession  opens  up 
a  wide  field  for  the  use  of  iron  conduit  and  its  effects  are 
already  apparent.  Practical  installation  has  demonstrated 
the  fact  that  a  building  can  be  piped  with  iron  armored 
conduit  and  the  conductors  placed  therein  at  an  expense 
less  than  would  be  incurred  if  brass  armored  conduit  were 
used,  using  the  double  tube  system.  This  statement  may 
seem  at  variance  with  first  impressions,  but  it  is  never- 
theless a  fact.  The  iron  conduit  is  placed  in  a  building  m 
a  manner  similar  to  the  gas  pipes,  similar  connections 
and  unions  being  employed.  There  need  be  no  fear  of 
mechanical  disturbance,  as  it  is  nail-proof,  hammer-proof 
and  wheelbarrow-proof;  can  be  placed  upon  the  floors  or 
run  in  advance  of  construction,  and  the  wires  pulled  in  at 
the  convenience  of  the  electrical  contractor.  In  view  of  the 
fact  that  interior  conduit  meets  with  approval  of  the  under- 
writers as  an  ideal  method  of  concealed  permanently  acces- 
sible  construction,  and  meets  the  requirements  cf  engineers 
as  a  permanent  mechanical  protection  for  interior  wiring, 
we  can  but  see  for  it  a  future  of  universal  adoption.  "lis 
law  is  progress;  a  point  which  yesterday  was  invincible  is  its 
goal  to-day,  and  will  be  it?  starting  point  to-morrow." 


stock.  The  cable  company  has  no  accommodation  paper 
out  except  $29,000,  which  is  the  residue  of  its  notes  given 
at  bank  to  lift  paper  of  the  New  York  lighting  companies 
mentioned,  which  class  of  paper  at  the  beginning  of  the 
year  1S94  was  $58,000,  so  that  the  company  has  paid  off 
during  the  year  $29,000. 

In  order  to  relieve  the  crowded  condition  of  the  factory 
the  directors  of  the  cable  company  decided  10  erect  a  two- 
story  and  basement  building  on  the  lot  40  by  too  feet,  pur- 
chased in  1S93,  adjacent  to  their  property  at  Sixteenth  and 
Pike  streets,  and  this  building  is  now  ready  for  the  roof. 
and  will  be  ready  for  occupancy  in  a  few  weeks,  with  a  rail- 
road siding  along  its  north  end.  This  building  will  cost 
about  $10,000.  The  directors  have  also  in  contemplation 
the  erection  of  a  fuur-story  and  basement  building  on  the 
site  of  the  present  old  two-story  building,  which  was 
erected  as  a  temporary  expedient.  To  meet  the  company's 
increased  business  it  is  intended  to  erect  a  four-story  and 
basement  building.  When  this  building  is  completed  the 
company  will  have  an  extensive  and  conveniently  arranged 
plant,  with  sufficient  capacity  lo  keep  up  with  any  demands 
that  may  be  made  upon  it  for  many  years. 


Stratton  Improved  Separator. 

The  accompanying  cut  shows  a  vertical  section  of  an  im- 
proved Stratton  separator,  manufactured  by  the  Goubert 
Manufacturing    company   of  New  York.     A   test    of  th's 


Annual  Meeting  of  the  Standard  Under- 
ground Cable  Company. 

.\t  the  annual  meeting  of  the  Standard  Underground 
Cable  company  at  Pittsburg  on  January  22d,  the  old  board 
of  directors  was  elected  as  follows:  George  Westinghouse, 
Jr.,  Mark  \V.  Watson,  J.  W.  Daizell,  James  H.  Willock, 
John  B.  Jackson,  George  B.  Hill,  John  Moorhead,  Jr., 
Robert  Pitcairn,  Joseph  W.  Marsh.  The  company  expects 
to  make  a  number  of  improvements  this  year.  According 
to  the  reports  submitted,  the  unfilled  orders  on  hand  De- 
cember 31st  amounted  to  $58,000,  in  addition  to  which 
the  company  has  since  secured  its  third  annual  contract 
with  the  Philadelphia  Traction  company,  under  which  it 
will  furnish  this  year  about  $200,000  worthof  cable.  It  has 
also  an  annual  contract  with  the  Indianapolis  Light  &: 
Power  company,  under  which  it  expects  to  furnish   $35,000 
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"SIMPLES'l"    CLEAT. 

separator  was  recently  made  by  Prof.  R.  C.  Carpenter 
with  very  satisfactory  results.  In  his  report  Prof.  Carpenter 
says  that  for  this  test  the  steam  pipe  leading  to  the  separ- 
ator was  surrounded  for  a  portion  of  its  length  with  a  jacket 
which  could  be  filled  with  water  to  any  desired  height, 
the  purpose  of  the  water  jacket  being  to  condense  as  great  a 
per  centage  of  the  steam  as  possible.  The  discharge  of  steam 
from  the  separator  was  led  to  a  surface  condenser,  where  it 
was  condensed  and  the  amount  carefully  weighed.  The 
drip  of  water  discharged   from  the  separator  was  led  to  a 


AUTOMATIC  SWITCHING   APPARATUS    I-'OR    ELECTRIC    ELEVATORS. 


worth  of  goods.  The  gross  business  for  1894  was  $963,- 
464.56,  which  is  $101,551  in  excess  of  the  business  for 
1893.  The  net  profit  for  the  year  is  $130,929.82,  out  of 
which  four  quarterly  di\'idends  of  lyz  per  cent,  each,  or 
$60,000  in  all,  were  paid.  The  surplus  earnings  December 
31,  1894,  stood  at  $531,736.56.  During  the  year  the  com- 
pany's claim  against  certain  New  York  lighting  companies 
was  settled,  $35,983  having  been  assumed  and  lifted  by 
individual  guarantors,  and  for  the  balance,  $145,864,  the 
company  accepted  the  funding  agreement  or  proposition 
offered  by  the  U.  E.  L.  &  P.  company  and  accepted  by  all 
the  creditors,  under  which  it  received  $145,864  of  5  per  cent, 
first  mortgage  gold  bonds,  $29,173  of  preferred  stock,  and 
$43,759  of  common  stock,  being  bonds  at  par,  and  a  bonus 
of  20  per  cent,   in  preferred   and  30  per  cenL  in  common 


barrel  standing  on  a  pair  of  scales,  and  accurate  weighings 
were  made  of  the  water  taken  out  from  the  steam  by  the 
separator.  A  throttling  calorimeter  was  placed  in  the 
steam  pipe  directly  after  the  steam  left  the  separator. 
Pressure  gauges  were  placed  on  either  side  of  the  separator. 
Observations  were  taken  and  the  results  reduced  by  Messrs. 
Collins,  Hubbard  and  Thomas  of  the  class  of  '94,  Sibley 
College,  Cornell  University.  The  following  is  the  general 
summary  of  the  results: 

The  steam  supplied  to  the  separator  contained  moisture, 
the  percentage  of  which  varied  from  a  little  over  5  to 
nearly  21;  that  discharged  from  the  separator  was  in   every 


case  nearly  dry,  it  containing  in  every  instance  less  than  i 
per  cent,  of  moisture.  The  separator  was  worked  up  to  its 
full  capacity  and  there  was  no  appreciable  reduction  of 
pressure.  The  summary  of  the  results  of  different  runs  is 
given  in  the  appended  table.  During  these  runs  the  water 
was  kept  at  a  constant  height  in  the  separator. 


Moisture     ir 
Steam  Sup- 
plied Sepa- 
rator. 
Per  cent. 


655 
17  2 

15.6 

20  0 


Moisiure  in 
Steam     Leav- 
ing Separa- 
tor. 
Percent. 

0.95 
0  94 
0.9 
0  6 
0.8 

Quality  of 
Steam  Leav- 
ing   eparator. 
Per  cent,  of 
Dr>'  Steam. 

99-05 

99.06 

99.1 

99.4 

99.2 

"Simplest"  Cleat. 

The  Electric  Heat  Alarm  company  of  Boston  has  placed 
a  new  cleat  on  the  market  which  it  has  called  "Simplest" 
and  for  which  great  claims  are  made.  The  reasons  enu- 
merated by  the  company  for  calling  this  cleat  "Simplest"  are 
the  following:  Because  it  is  in  one  piece;  it  anchors  the 
wire;  there  is  no  breakage;  it  does  not  cut  or  bend  the  wire; 
it  can  be  put  up  independent  of  the  wire;  it  is  practical  for 
nearly  all  sizes  of  wire;  it  will  bind  two  sizes  of  wire;  and 
because  of  the   perfect  insulation  of  the  wires.     The   cut 


STRATTON    IMPROVED    SEPARATOR, 

clearly  shows  the  features  of  construction.  The  company 
announces  that  it  proposes  to  place  at  least  one  of  these 
devices  with  every  dealer  in  supplies  in  the  country. 


Automatic     Switching      Apparatus     for 
Electric   Elevators. 

The  device  illustrated  herewith  is  intended  to  be  used  in 
connection  with  ordinary  freight  elevators  driven  by  an 
electric  motor  and  started  and  stopped  by  an  ordinary  belt 
shifting  arrangement,  with  the  motor  running  continuously 
in  one  direction,  whether  the  elevator  ii  in  operation  or 
not. 

Experience  has  shown  that  many  freight  elevators  are  in 
actual  use  only  a  small  fraction  of  a  working  day  and  that 
the  rest  of  the  time  the  motor  is  running  idly,  consuming 
current  and  wearing  out  bearings  and  commutator,  simply 
to  be  in  readiness  when  needed. 

The  automatic  motor  starter  and  knife  edge  switch  manu- 
factured by  the  Automatic  Switch  company  of  Baltimore  is 
designed  to  obviate  the  useless  running  of  the  motor  by 
making  it  possible  to  start  and  stop  the  motor  from  any 
floor  of  the  building  by  simply  pulling  a  cord  connected  to 
the  knife  switch.  The  automatic  motor  starter,  which  is 
controlled  entirely  by  the  current,  gradually  cuts  out  the 
starting  resistance  when  the  current  is  turned  on  the  motor 
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and  immediately  replaces  it  when  the  current  is  turned  off. 
With  this  arrangement  it  is  only  necessary  to  rim  the  motor 
when  the  elevator  is  needed,  and  when  idle  all  wear  and  tear 
and  current  ccnmn-piion  is  dene  away  with.  To  show  tha 
this  saving  is  no  small  item,  it  is  only  necessaiy  to  call  at- 
tention to  the  fact  that  one  rser  of  the  apparatus  saved  on 
his  regular  meter  bill  for  current  nearly  $200  in  one  year 
and  another  cut  his  current  bill  down  from  $35  per  month 
to  $7-  50-  

Prohibiting  Wire  Tapping. 

The  recent  exposure  made  in  Chicago  regarding  the  steal- 
ings made  from  the  Associated  Prei^s  by  means  of  wire  tap- 
ping has  resulted  in  a  movement  to  prevent  thefts  of  news 
in  the  future  by  this  means.  A  bill  has  been  introduced  in 
Congress  by  Senator  Chandler  of  New  Hampshire,  which 
has  been  referred  to  the  Committee  on  Interstate  Com- 
merce, providmg  that  "  any  person  who  shall  wrongfully  tap 
or  connect  a  wire  with  the  telegraph  or  telephone  wires  of 
any  person,  company  or  association  engaged  in  the  trans- 
mission of  news  over  telegraph  or  telephone  wires  between 
the  states,  for  the  purpose  of  wrongfully  taking  or  making 
use  of  the  news  dispatches  of  such  peison,  company  or  as- 
sociation, or  its  customers,  shall  be  deemed  guilty  of  a  mis. 
demeanor,  and  upon  conviction  shall  be  punished  by  a  fine 
of  not  more  than  $2,000  or  imprisonment  not  exceeding 
two  years,  or  by  both  such  fine  and  imprisonment." 


Death  of  Rudolph  Eickemeyer. 

Rudolph  Eickemeyer  of  Yonkers,  N".  V.,  died  in  Worm- 
ley's  Hotel  in  Washington,  D.  C,  on  January  23d.  Mr. 
Eickemeyer  left  Yonkers  on  January  i2th  to  go  South  for 
his  health,  accompanied  by  his  son  Carl  and  his  daughter-in- 
law.  He  stopped  at  Washington  on  business  with  the  Pat- 
ent Office,  and  while  there  he  became  ill.  Mr.  Eickemeyer 
has  been  a  sufferer  from  asthma  for  a  number  of  years,  and 
it  was  that  malady  which  caused  his  death.  He  was  born 
in  Bavaria,  and  came  to  this  country  in  1850.  He  took  part 
in  the  revolution  of  1S4S.  He  went  to  Yonkers  in  1S54  and 
established  a  tool-repairing  factory.  He  became  familiar 
with  the  hat  trade,  and  set  to  work  making  machinery  for 
the  manufacturing  of  hats.  His  first  invention  was  a  ma- 
cliine  for  making  leather  hatbands,  which  is  used  through- 
out the  world.  A  few  years  afterward  he  constructed  the 
first  sewing  machine  used  to  sew  the  leather  into  the  hats. 
C>ther  of  his  inventions  used  to-day  in  nearly  all  the  large 
hat  factories  are  hat  blocking  machines  and  pouncers. 
Numerous  other  devices  invented  by  Mr.  Eickemeyer  are 
now  used  all  over  the  world.  To  the  electrical  fraternity  he 
was  best  known  as  the  inventor  of  the  elevator  motor  bear- 
ing his  name,  which  is  largely  in  use.  He  also  designed  a 
dynamo  for  train-lighting  service  which  has  been  used 
successfully.  

General    Electric   Company's  Statement. 

On  January  22d  the  directors  of  the  General  Electric 
company  adopted  the  following  resolutions: 

Whereas,  Various  printed  statements  (favorable  and  un- 
favorable) regarding  this  company  and  its  business  have 
heretofore  appeared,  most  of  them  reading  in  a  manner 
calculated  to  give  the  impression  that  they  are  issued  either 
with  the  sanction  of  the  company,  from  information  fur- 
nished by  its  officers  or  directors,  and 

Whereas,  In  point  of  fact  and  almost  without  exception, 
such  statements  if  made  are  unofficial,  and  while  often  hav- 
ing some  foundation  in  fact  are  so  inexact  as  to  be  to  a 
great  extent  misleading;  now,   therefore,  be  it 

Resohi^d,  That  the  boa  d  of  directors  desire  to  caution 
the  public  against  assuming  that  any  casual  statements, 
whether  favorable  or  unfavorable,  emanate  from  sources 
competent  to  furnish  information  respecting  this  company. 

Resolved  further,  That  this  board  now  state  for  the  in- 
formation of  stockholders  that  the  company  is  entirely  free 
from  floating  debt.  Since  the  date  of  the  last  annual  report 
the  company  has  purchased  $1,127,000  of  its  debenture 
bonds,  using  lor  this  purpose  the  proceeds  of  various  ac- 
counts and  assets  which  have  been  liquidated  since  tlie  date 
of  the  said  report. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  January  26, — Tlie  great  Brooklyn  strike  of 
motormen  and  conductors  on  the  electric  railway  lines  seems 
to  be  about  over.  The  companies  ran  about  400  cars  yester- 
day, as  against  300  on  Thursday.  Nearly  all  the  lines  are 
now  in  full  or  partial  operation  again,  but  on  some  of  them 
opened  this  week  the  traffic  does  not  pay  the  wages  of  the 
motormen  alone.  The  strikers  appear  to  be  beaten,  although 
theysay  they  are  in  just  as  good  shape  as  they  have  been  at 
any  time,  and  that  their  prospects  of  bringing  the  companies 
to  terms  are  excellent.  Mayor  Schieren  said  yesterday  that 
he  regarded  the  strike  as  practically  broken,  and  General 
McLeer  said  that  he  apprehended  no  more  serious  violence. 
The  New  York  soldiers  are  patiently  awaiting  orders  to  le- 
turn  home.  Aside  from  the  violence,  the  feature  of  the 
week  has  been  Judge  Gaynor's  decision  laying  down  the 
principle  that  the  companies  must  run  their  cars  or  forfeit 


their  charters,  and  that  if  it  were  necessary  to  give  the 
proper  service  to  the  public  the  companies  must  pay  their 
men  the  increased  wages  demanded. 

At  .\lbany  A-semblyman  Frida  yof  Brooklyn  has  a  resolu- 
tion before  the  Mouse  providing  for  an  investigation  of  the 
differences  between  the  railroad  companies  and  thtir  men. 
He  will  alFO  introduce  a  bill  which  provides  for  the  licens- 
ing of  the  motormen,  and  for  a  b^ard  of  electrical  commis- 
sioners in  each  of  the  cities  of  the  first  class  in  the  state, 
which  includes  the  cities  of  New  York,  Brooklyn  and  Buf- 
falo. After  the  introduction  of  the  bill  Mr.  Friday  will  in- 
troduce a  resolution  providing  for  the  appointment  by  the 
governor  of  three  commissioners,  to  serve  at  a  salary  of 
$1,200,  who  shall  see  to  it  that  the  provisions  of  the  measure 
are  carried  out  by  the  cities.  The  bill  provides  for  the  ap- 
pointment by  the  mayor  of  three  electrical  examiners,  who 
are  to  serve  a  term  of  two  years,  without  compensatiun. 
They  are  empowered  to  employ  an  expert  electrician  for  not 
more  than  thirty  days  in  the  year.  His  duty  will  be  to  con- 
duct examinations  of  applicants  at  least  once  a  month,  and 
upon  his  iavorable  report  the  board  will  issue  a  license, 
which  will  be  good  in  an  adjoining  county,  except  when  this 
also  contains  a  city  of  the  first  class.  In  that  ca^e,  a  new 
license  must  be  secured  from  the  Board  of  Electrical  Exam- 
iners of  that  city.  In  case  of  a  sudden  emergency  the  board 
may  employ  three  additional  experts  to  conduct  examina- 
tions. These  are  the  qualifications  which  must  be  possessed 
by  an  applicant: 

Section  3.  Every  applicant  for  the  position  of  motor- 
man,  or  for  the  position  in  a  motor  shop  in  a  city  of  the  first 
class,  other  than  that  of  a  skilled  electrician,  shall  beacitizen 
of  the  United  States,  have  resided  within  the  state  for  a  period 
ot  one  year  and  the  county  in  which  he  proposes  to  be  em- 
ployed for  three  months  prior  to  the  time  of  makjng  such  ap- 
plication, and  have  been  licensed  as  provided  by  this  act;. 
but  such  restrictions  as  to  citizenship  and  residence  license 
shall  not  apply  to  any  motorman  or  assistant  in  motor  shops 
who  has  been  steadily  employed  as  such  for  a  period  of 
three  months  prior  to  the  time  when  this  act  takes  effect. 

The  penalty  for  the  violation  of  the  law  by  a  railroad 
company  is  a  fine  of  $100,  or  thirty  days'  imprisonment,  or 
both. 

Assemblyman  Gerst  of  Buffalo  has  again  taken  upon  him- 
self the  task  of  regulating  telephone  rates  in  New  York  state 
by  statute.  His  bill  provides  that  in  cities  of  i,ooo,ooo  or 
more  inhabitants  the  charge  for  telephone  service,  with  the 
use  of  all  necessary  batteries,  instruments,  etc.,  shall  not  ex- 
ceed $78  a  year;  in  cities  of  500,000  inhabitants  and  less 
than  1.000,000  it  shall  not  excee  df;66  a  year;  in  cities  of 
100,000  inhabitants  and  less  than  500,000  not  over  $48;  in 
cities  of  20,000  inhabitants  and  not  over  100,000  nut  over 
$36  a  year;  in  cities  of  S,ooo  inhabitants  and  not  over  20,- 
000  not  over  $30  a  year,  and  in  all  smaller  cities  and  places 
not  over  $27  a  year.  The  Federal  census  of  1S90  is  to  be 
the  basis  of  population.  It  is  further  provided  that  at  pub- 
lic and  pay  stations  the  charge  for  local  conversations  shall 
not  exceed  ten  cents  for  the  first  five  minutes  and  five  cents 
for  each  five  minutes  or  part  thereof  thereafter.  No  yearly  or 
monthly  subscriber  shall  be  charged  for  the  use  of  a  tele- 
phone at  a  pay  station  when  used  by  him  or  his  employes  to 
communicate  with  his  own  place  of  business  or  home.  Ar- 
rangements are  made  to  have  the  rates  increased  if  it  is 
shown  that  they  do  not  pay  the  interest  on  the  bonds  of  the 
company  and  a  dividend  of  10  per  cent,  on  its  stock. 

Mayor  Strong  is  on  record  as  favoring  rapid  transit.  He 
says:  "I  am  going  to  see  that  the  rapid  transit  which  has 
been  promised  for  such  a  long  time  is  a  reality.  I  am  a 
member  of  the  Rapid  Transit  Commission,  ex-officio,  and 
soon  I  will  have  something  of  interest  to  say  on  the  subject  I 
have  been  so  busy  so  far  that  I  have  not  had  time  to  attend 
the  meetings,  but  I  will  endeavor  to  do  so  in  the  future,  and 
the  people  can  rely  on  it  that  the  work  will  be  actually  begun 
as  soon  as  possible.  Now,  I  am  opposed  to  having  the  road 
built  not  as  it  should  be  because  the  $50,000,000  limit 
would  have  to  be  exceeded.  I  believe  that  as  much  money 
should  be  spent  as  is  absolutely  necessary  to  build  the  road 
as  it  should  b^  constructed.  I  read  that  the  commissioners 
are  going  to  ask  the  Legislature  to  amend  the  statutes  bear- 
ing on  the  rapid  transit  road,  and  I  favor  the  proposition 
to  amend  them  so  as  to  permit  enough  money  to  be  spent 
to  make  the  road  a  success."  The  proposed  amendments 
have  not  been  made  public,  but  it  is  understood  that  the 
commissioners  are  in  favor  of  the  limit  of  expenditure  being 
increased  and  the  time  limit  being  extended. 

In  his  annual  report  to  the  Legislature,  State  Engineer 
Adams  says,  referring  to  the  employment  of  electrical  power 
on  the  canals:  "A  trolley  motor,  running  on  its  own 
tracks,  attached  to  tow  lines  as  now  used,  controlled  by  a 
line  extended  back  to  the  helmsman,  and  requiring  no  space 
on  the  boats,  seems  to  promise  several  advantages  over  the 
present  method,  at  least  with  the  great  majority  of  boats, 
among  which  is  the  possibility  of  renting  such  power  when 
it  is  needed,  thus  requiring  no  outlay  for  installation.  Such 
trolley  lines  could  be  built  on  either  side  of  the  canal,  or, 
preferably,  as  a  double  track  {two  rails)  on  the  outside  of 


the  towpath  and  high  enough  above  it  so  that  animals  could 
pass  underneath  the  lines  running  to  those  motors  when 
towing  by  present  methods.  Such  a  device  would  require 
little  change  in  present  methods,  as  the  motors  could  be 
considered  as  'electric  horses.'  " 

It  is  announced  that  the  tractioa  companies  of  New  Jer- 
sey have  formed  a  combination  for  mutual  protection.  The 
combine  was  formed  at  a  meeting  held  in  jersey  City  in 
the  offices  of  the  Consolidated  Traction  company.  The 
organization  is  to  be  similiar  to  those  already  in  existence  in 
several  of  the  other  states.  Its  power,  which  will  be  great, 
will,  it  is  said,  be  used  to  influence  legislation,  aid  each 
company  in  case  of  strikes,  prevent  the  building  of  compet- 
ing roads  and  the  exchange  of  experiences  and  knowledge 
gained  in  the  operation  of  the  roads.  The  constitution, 
which  is  concise,  sets  forth,  among  other  things,  as  the  ob- 
ject of  the  association  the  improvement  of  the  car  service, 
so  as  to  give  better  accommodations  to  patrons,  reducing 
the  cost  of  operating,  the  encouragement  of  friendly  relations 
between  the  roads  and  between  the  roads  and  the  public,  and 
the  "protection  of  the  large  investment  of  capital  in  these  im- 
portant enterprises."  David  Young,  the  general  manager  of 
the  Consolidated  Fraction  company,  is  president  of  the 
association,  G.  S.  Browning  of  Camden  is  vice  president, 
and  William  B.  Price  of  Elizabeth  secretary  and  treasurer. 
All  of  the  importa  it  railroad  companies  in  the  state  were 
either  represented  at  the  meeting  or  sent  word  they  would 
become  members  as  soon  as  the  association  was  formed. 

Watson  Whittlesey,  the  recxiver  of  the  Suburban  Traction 
company,  has  obtained  the  permission  of  the  court  to  equip 
the  East  Orange  and  Bloomfieldline  with  the  trolley  system 
and  to  do  away  with  the  miserable  horse  car  service.  In 
.order  to  equip  the  road,  however,  certain  concessions  are 
needful,  among  them  being  the  use  of  wooden  poles  instead 
of  iron  ones  in  the  outlying  districts,  the  location  of  the  new 
tracks  where  the  track  now  lies,  and  a  change  in  the  fran-  ^ 
chise  by  which  the  "assigns"  of  the  company  shall  pos- 
sess the  franchise.  The  amount  of  money  at  the  disposal 
of  the  receiver  is  limited,  and  hence  the  necessity  for 
these  changes  and  allowances.  Mr.  Whittlesey  expects  fo 
have  the  road  equ'pped  and  running  early  in  the  spring. 

W.  F.  O. 

Milwaukee,  Wis. 

Milwaukee,  Wis.,  January  25— Business  opposition  to 
the  Milwaukee  Street  Railway  company,  which  now  has  a 
monopoly  of  the  street  car  traffic  of  the  city,  has  developed 
in  an  unexpected  quarter.  The  Milwaukee  &  Wauwatosa 
Motor  Railway  company,  which  at  present  operates  a 
dummy  line  between  the  western  limits  of  the  cily  and 
Wauwatosa  and  North  Greenfield,  has  petitioned  the  com- 
mon council  for  a  franchise  to  build  tracks  from  the  city 
limits  east  to  the  lake  shore.  The  proposed  line  runs 
irom  the  corner  of  Wells  and  Thirty-fifth  streets  to 
Cedar  street,  east  on  Cedar  street  to  Fourth  street, 
south  to  Wei's,  east  to  Second,  south  to  Clybourn, 
east  on  Clybourn  and  Huron  to  Cass  and  north  to 
Wisconsin  street,  which  wouM  bring  the  line  close  to  the 
Chicago  &  Northwestern  Railway  depot.  The  line  would 
also  run  near  the  St.  Paul  railway  depot  and  the  Exposi- 
tion building  and  the  theaters.  The  company,  in  its  petition, 
promises  if  a  franchise  be  granted  to  it,  it  will  build  the  line 

in    the   most   modern  style,   equip  the  entire  system the 

present  dummy  line  as  well  as  the  proposed  line  iu  the  city— 
with  electricity,  and  have  the  road  in  operation  within  six 
months.  The  company  agrees  to  sell  25  tickets  for  $1,  while 
the  Milwaukee  Street  Railway  company  recently  advanced 
the  price  of  tickets  to  5  cents,  abolishing  the  sale  of  com- 
mutation tickets  entirely. 

James  Petley,  the  president  of  the  Milwaukee  &  Wau- 
watosa Motor  Railway  company,  asserts  that  the  capital  of 
the  company  will  be  increased  from. $200,000  to  $500,000 in 
case  the  Common  Council  grants  a  franchise  to  b'uild  a  line 
into  the  city.  Only  the  best  and  latest  machinery  will  be 
used.  If  the  conduit  system  is  found  practicable,  [he  com- 
pany will  adopt  it.  Ihe  line  will  run  straight  to  Wauwa- 
tosa, the  state  fair  grounds  and  North  Greenfield,  and  the 
company  states  that  passengers  will  not  have  tochangecars.  1 
Cars  will  be  run  to  Wauwatosa  every  ten  minutes  and  to 
North  Greenfield  every  twenty  minutes.  Durino-  the  state 
fair  trips  will  be  made  every  five  minutes.  One  fare  will  be 
charged  in  the'cityand  another  fare  in  the  suburban  district; 
that  is,  a  passenger  will  have  to  pay  two  fares  for  riding  from 
one  end  of  the  line  to  the  other  end.  A  power  house  is  to  be 
built  at  Wells  and  Fifty-ninth  streets  in  Wauwatosa.  The 
company  may  have  considerable  trouble  in  getting  a  fran- 
chise. The  difficulty,  in  fact,  may  prove  insurmountable. 
In  addition  to  the  powerlul  counter  influence  of  the  Mil- 
waukee Street  Railway  company,  several  of  whose  lines 
the  proposed  road  parallels,  the  Wauwatosa  company  will 
have  to  meet  the, strong  objection  of  the  people  living  on 
Cedar  street,  many  of  whom  have  already  signed  a  re- 
monstrance against  the  granting  of  the  franchise.  The  two 
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aldermen  of  the  Sixteenth  ward,  which  is  very  much  inter- 
ested in  the  matter,  are  divided  on  the  question.  Aldermam 
\V.  H.  Starkweather  introduced  the  Wauwatosa  company's 
petition  and  declares  that  he  will  do  everything  in  his  power 
to  help  the  company  get  the  franchise.  He  says  that  the 
road  is  needed  and  that  it  will  be  a  good  thing  for  the  oily. 
Alderman  Stevens  is  as  pronounced  in  his  opposition  to  the 
project.  He  gives  four  reasons — the  street  has  but  a  36-foot 
roadway;  the  people  on  the  street  have  built  fine  houses  in 
the  warranted  belief  that  no  street  cars  would  ever  be  allowed 
to  ran  on  the  thoroughfare;  they  have  only  recently  boule- 
varded  the  street  at  much  expense,  and  it  is  the  only  street  in 
that  part  of  the  city  extending  from  the  city  limits  to  the 
river  where  one  may  drive  without  following  street  car  tracks. 
The  latter  reason  is  not  strictly  correct.  Prairie  street  has 
no  car  tracks,  but  it  is  two  blocks  farther  north,  which  would 
make  the  route  too  circuitous. 

An  important  change  in  the  management  of  the  Milwau- 
kee Street  Railway  company  has  been  decided  upon.  Here- 
tofore Henry  C.  Payne,  the  vice-president  of  the  company, 
has  been  the  only  resident  member  of  the  board  of  direc- 
tors. In  the  future  Milwaukee  will  be  the  home  of  three 
directors  and  of  a  majority  of  the  executive  committee. 
At  the  annual  meeting  of  the  company  in  Milwaukee  this 
week  Frank  G.  Bigelow,  the  president  of  the  First  National 
bank,  and  Charles  F.  Pfister,  who  sold  the  old  Hinsey  line 
to  the  company,  were  elected  directors.  The  boaid  is  made 
up  as  follows:  William  Nelson  Cromwell,  the  president,  and 
Charles  A.  Spofford  of  New  York,  Messrs.  Payne,  Bigelow 
and  Pfister  of  Milwaukee,  and  A.  Marcus  and  Charles  J. 
Whittemore  of  New  York,  or  two  other  eastern  bondhold- 
ers in  their  places.  The  executive  board  will  consist  of 
Messrs.  Payne,  Bigelow  and  Pfister  of  Milwaukee  and  two 
of  the  eastern  directors.  The  executive  board  will  meet  in 
Milwaukee  hereafter  instead  of  in  New  York.  It  is  under- 
stood that  the  change  is  made  for  the  purpose  of  giving  the 
bondholders  representation  in  the  management  of  the  road, 
to  which  they  seem  to  be  entitled  by  reason  of  their  heavy 
interests  and  their  waiving  of  interest  for  a  period  of  two 
years  or  thereabouts,  and  for  the  further  purpose  of  giving 
local  color  to  the  management  of  the  great  system.  Ever 
since  the  company  was  organized  by  Villard,  it  has  labored 
under  the  disadvantage  of  being  considered  an  outside  cor- 
poration. It  has  been  subjected  to  dangers  in  the  way  of 
legislation  that  a  home  company  would  probably  have  es- 
caped. The  company  has  outstanding  bonds  to  the  amount 
of  ?io,ooo,ooo,  and  cjuite  a  large  portion  of  these  securities 
are  held  in  Milwaukee. 

President  W.  D.  Mahon  of  tlie  Amalgamated  Association 
of  Street  Railway  Employes  of  America  and  Canada  was  in 
the  city  a  few  days  ago  in  the  interest  of  the  proposed  bill 
to  compel  the  street  railway  companies  to  equip  all 
its  cars  with  vestibules,  front  and  rear,  for  the  purpose 
ol  protecting  the  motormen  from  the  blasts  of  winter. 
President  Mahon  said  that  the  national  organization  had 
decided  to  urge  a  compulsory  vestibule  law  in.  four  states — 
Wisconsin,  Michigan,  Indiana  and  Colorado.  M.  G.  Moore, 
the  secretary  of  the  national  organization,  who  lives  in  De- 
troit, is  attending  to  the  proposed  legislation  in  that  state. 
President  Mahon  says  that  the  outlook  for  the  passage  of 
the  desired  laws  is  good  both  in  Indiana  and  Colorado.  In 
Ohio  and  Minnesota  the  street  railway  companies  took  the 
question  to  the  Supreme  Court,  and  that  tribunal  decided  in 
favor  of  the  employes.  The  employes  urge  the  vestibules  in 
the  cause  of  humanity.  President  Mahon  alleges  that  during 
the  last  year  the  sick  benefits  paid  to  members  of  his  asso- 
ciation were  at  the  rate  of  So  per  cent.  The  cause  of  this 
condition  of  affairs  is  ascribed  to  the  exposed  situation  of 
the  street  railway  men.  While  it  is  a  matter  of  dollars  and 
cents  to  the  street  railway  companies,  he  urges  that  it  is  a 
matter  of  life  to  the  motormen.  Mr.  Mahon  went  from 
here  to  Madison  to  urge  the  passage  of  the  bill,  which  is 
similar  to  the  law  which  is  in  force  in  Minnesota. 

General  Manager  Wyman  of  the  Milwaukee  Street  Rail- 
way company  announces  that  the  company  will  most  cer- 
tainly oppose  the  bill.  In  most  cities  where  vestibuled  cars 
have  been  tried,  he  states,  they  liave  been  found  impracticable 
and  have  been  removed.  Cars  with  vestibules  are  too  heavy 
and  cumbersome  and  are  objectionable  because  the  view  of 
the  motorman  is  obstructed  by  the  window  in  the  vestibule. 
Mr.  Wyman  declares  that  the  partially  vestibuled  cars  used 
on  the  Farwell  avenue  line  are  failures.  Not  a  day  passes, 
he  reports,  that  one  of  these  cars  is  not  disabled  and  taken 
to  the  repair  shops  or  breaks  down  on  the  line  and  causes 
delay.  They  will  have  to  be  done  away  with  or  else  special 
extension  trucks  will  have  to  be  put  under  them,  as  their 
weight  is  too  great  to  run  them  on  the  longest  trucks  now  in 
use. 

E.  N.  Herr,  who  for  some  time  has  been  the  general 
manager  of  the  Gibbs  Electric  company  of  Milwaukee,  has 
accepted  the  position  of  assistant  superintendent  of  motive 
power  on  the  Chicago  &  Northwestern  railway.     He  was 


formerly  connected  with  the  locomotive  works  at  Chicago. 
He  will  be  stationed  at  Chicago. 

In  Oshkosh  there  has  been  filed  a  document  which  throws 
some  light  upon  the  interurban  electric  railway  deal.  It  is 
the  contract  between  James  K.  Tillotson  and  Stephen  W. 
Dorsey  and  Jesse  M.  Thompson  for  the  disposal  of  the  Osh- 
kosh city  railway  franchise  and  the  right  of  way  for  jhe 
mcerurban  road.  These,  under  the  agreement,  were  to  he 
turned  over  to  Dorsey  and  Thompson  August  r,  1S94,  or 
as  soon  thereafter  as  possible.  The  persons  purchasing  the 
stock  were  to  organize  a  company  with  a  capital  stock  of 
$1,000,000  for  the  construction  and  operation  of  an  elec- 
tric railway  in  Oshkosh  and  an  interurban  line  through 
Menasha,  Neenah  and  Appleton  to  Kaukauna.  For  the  fran- 
chise Dorsey  and  Thompson  contracted  to  pay  $20,000 
within  eight  months,  in  four  equal  payments.  In  Neenah 
and  Menasha  Mr.  Tillotson  was  to  purchase  the  rights  of 
the  horse  car  companies  for  a  sum  not  to  exceed  $15,000, 
which  the  other  two  men  were  to  assume.  Tillotson's 
friends  claim  that  this  agreement  is  void  by  reason  of  the 
non-fullfilment  of  the  conditions  on  the  part  of  Dorsey  and 
Thompson.  Tillotson  is  trying  to  form  a  company  inde- 
pendent of  Dorsey  and  Thompson,  and  has  lately  been  to 
New  York  for  that  purpose.  The  people  who  have  been 
opposing  the  project  assert  that  the  quarrel  between  the 
projectors  means  the  death  of  the  entire  scheme.  C. 


PERSONAL. 


General  Manager  Herbert  H.  Brooks  of  the  American 
Circular  Loom  company  visited  Chicago  last  week. 

Godfrey  G.  Luthy  of  the  Royal  Electric  company  of 
Peoria  is  in  Chicago.  He  reports  that  his  company  is  do- 
ing a  good  business. 

Hon.  John  C.  Burke  of  the  law  firm  of  Marshall,  Burke 
&  Marshall  has  been  elected  to  the  presidency  of  the  Brad- 
bury-Stone Electric  Storage  company  of  Lowell,  Mass. 

Secretary  Charles  E.  Brown  of  the  Central  Electric 
company,  Chicago,  is  once  more  at  his  desk.  Mr.  Brown 
was  detained  at  home  for  some  months  by  an  attack  of  ma- 
laria fever,  but  after  his  very  serious  and  tedious  illness  he 
is  now  once  more  on  the  way  to  perfect  health.  While 
practically  well  he  has  still  a  slight  trouble  with  his  knee, 
which  for  a  while  longer  will  necessitate  the  use  of  a  cane; 
lie   expects  very  shortly,  however,  to  be  entirely  recovered. 


NEW  INCORPORATIONS. 

Rawson  Electric  company,  Elyria,  0.;  capital  stock, 
$50,000. 

Tri-slate  Telephone  &  Telegraph  company,  Cincinnati, 
O. ;  capi[al  stock,  $250,000. 

St.  Louis  County  Telephone  company,  Clayton,  Mo.; 
capital  stock,  $5,000;  M.  B.  Greensfelder,  Clayton,  Mo. 

Missouri  Telephone  Manufactuiing  company,  St.  Louis, 
Mo.;  capital  stock,  $2,000;  Russell  Parker,  St.    Louis,  Mo. 

Danville  Telephone  company,  Danville,  111. ;  capital  stock, 
$25,000;  to  operate  a  telephone  exchange;  Elliott  E.  Bene- 
dict, Danville,  111. 

E.  S.  Karoly  Electrical  Construction  company,  Chicago; 
capital  stock,  $12,000;  to  conduct  a  general  electrical  busi- 
ness; E.  S.  Karoly,  Chicago. 


ELECTRIC  LIGHTING. 

It  is  reported  that  a  $200,000  electric  light  plant  will  Ijc 
built  in  Birmingham,  Ala. 

The  city  ofNewnan,  Ga.,  has  opened  negotiations  lor  the 
purchase  of  the  Newnan  Light  &:  Power  company's  electric 
light  plant,  which  is  valued  at  $17,000. 

The  Legislature  of  Michigan  is  considering  the  establish- 
ment of  an  electric  plant  to  light  the  capitol.  It  now  costs 
$5,000  per  year  for  lights  and  $2,000  for  water.  The  plant 
would  cost  $60,000. 

At  the  annual  meeting  of  the  Electric  Light  &  Power  com- 
pany of  Redlands,  Cal.,  it  was  decided  to  issue  bonds  in  the 
sum  of  $100,000.  Half  of  this  amount  will  be  used  to  take 
up  the  old  issue  and  the  remainder  will  be  used  to  make 
additions  to  the  equipment. 

The  Green  Bay,  Wis.,  Gas  &  Electric  Light  company, 
has  been  reorganized.  J.  H.  Ebeling,  heretofore  vice- 
president,  has  been  elected  president  in  place  of  Carroll 
Collins;  F.  Hurlbut  was  chosen  for  vice-president  and  H. 
B.  Baker  reelected  secretary  and  treasurer.  Thomas  G. 
Littlehales  of  Chicago  will  succeed  Mr.  Collins  as  manager 
and  superintendent  of  the  plant. 

The  contest  between  the  Western  Electric  company  of 
Chicago  and  the  Westinghouse  company  of  Pittsburg  to  se- 
cure the  contract  for  electric  light  extension  in  Allegheny 
City  has  been  settled.  The  fight  has  been  waged  for  eiglit 
months.  When  the  proposals  wereopened  it  was  found  the 
Chicago  company's  bid  was  $32,417,  whila  that  of  the 
Westinghouse  company  was  $1,600  higher.  Some  of  the 
councilmen  wanted  to  favor  the  Westinghouse  company  be- 
cause it  is  a  local  concern,  and  aw^arded  the  contract  to  it  in 
violation  of  law.  Mayor  Kennedy  vetoed  the  ordinance. 
The  select  branch  of  the  council  then  awarded  the  contract 
to  the  Western  Electric  company,  and  the  matter  was  sent 
to  the  common  branch.  After  a  hard  fight  the  common 
council  ratified  the  action  of  the  select  branch.  The  vote 
was  23  in  favor  of  the  Western  Electric  company  to  16 
against. 


ELECTRIC  RAILWAYS. 

The  car  station  of  the  Brightwood  Railway  company  at 
Brightwood  Park,  a  suburb  of  Washington,  D.  C,  about 
two  and  one-half  miles  outside  the  city  limits,  was  destroyed 
by  fire  on  January  24tli.  Fourteen  electric  cars  were  burned. 
The  power  house  and  boiler  room  were  saved.  The  total 
loss  is  estimated  at  $30,000,  partly  covered  by  insurance. 

Attorney  Grinnell  of  the  Chicago  City  Railway  com- 
pany has  deposited  $10,000  with  City  Comptroller  Jones  for 
that  company.  This  is  the  first  of  a  series  of  ten  annual 
payments  in  accordance  with  the  requirements  of  the  ordi- 
nance passed  by  the  council  July  16,  1894,  which  gives  the 
company  the  right  and  authority  to  change  the  motive 
power  on  many  of  its  South  Sidelines  from  horse  to  electric 
power. 

The  proposed  line  between  Sedalia  and  Brown  Springs, 
Mo.,  will  be  built  in  the  spring  by  the  Sedalia  &  Brown 
Springs  Railway  company,  which  will  issue  $So,ooo  in 
bonds,  secured  by  a  mortgage  on  the  power  plant  and  sys- 
tem of  the  Sedalia  Railway  &  Power  company,  which  is 
said  to  be  valued  at  $400,000.  The  bonds  are  issued  at  6 
per  cent.  The  Brown  Springs  line  is  to  be  operated  by  the 
Sedalia  company. 

The  three  horse  railroads  which  connect  Herkimer,  N. 
Y.,  with  Frankfort  have  been  purchased  by  a  syndicate  of 
capitalists.  The  roads  will  be  consolidated,  and  after  June 
ist  will  be  operated  by  electrical  power.  The  present  plans 
provide  for  a  company  with  a  capital  stock  of  about  $150,- 
000.  A  full  and  modern  equipment  for  the  road  will  be 
purchased  as  soon  as  the  promoters  of  the  scheme  get  to- 
gether and  decide  upon  a  set  of  officers  to  conduct  the 
affairs  of  the  company. 

At  a  meeting  of  the  committee  on  streets  and  alleys, 
West,  of  the  Chicago  city  council  Monday,  a  substitute  was 
offered  for  the  ordinance  for  the  West  Chicago  Street  Rail- 
road company,  covering  Van  Buren,  Twenty-first,  Looniis, 
Park,  Lincoln  and  other  streets  on  the  West  Side.  It 
provided  that  m  addition  to  the  privileges  named  the  com- 
pany is  granted  permission  to  connect  tiie  track  at  the  inter- 
section of  State  street  with  Lake  with  the  track  of  the  North 
Chicago  company,  and  that  the  company  is  also  granted  per- 
mission to  equip  and  operate  its  line  on  State  street  from 
Lake  to  Randolph  street  with  electricity,  thus  putting  a 
trolley  road  for  one  block  on  State  street  and  making  the 
first  down-town  trolley  line.  The  ordinance  was  recom- 
mended for  jiassage  with  only  three  dissenting  votes. 


MISCELLANEOUS. 


James  B.  Waller,  assignee  of  llie  Ansonia  Electric  coni- 
]5any,  announces  that  in  compliance  with  an  order  of  the 
County  Court  ot  Chicago,  there  will  be  sold  in  tlie  court 
room  of  that  court  on  February  5th  at  10  a,  m.,  to  the  high- 
est and  best  bidder,  for  cash,  certificate  number  173  for  one 
thousand  shares  of  the  capital  stock  of  the  Sunlueam  Incan- 
descent Lamp  company. 

In  the  course  of  a  review  of  technical  development  in 
the  applications  of  electricity  during  1S94,  the  Elcktrotcch- 
nische  Zeitschnft  states  that  the  use  of  accumulators  m  cen- 
tral stations  in  Germany  has  greatly  progressed.  On  the 
other  hand,  alternating  current  stations  have  also  been  ex- 
tended; and  the  four  principles — moderate  periodicity,  large 
units,  slower  speed  and  direct  coupling — have  fairly  through- 
out been  introduced  in  German  works.  It  is  said  that  the 
rotary  current  system  bids  fair  to  be  adopted  in  new  stations 
in  preference  to  the  ordinary  alternating  s)stem. 

Considerable  damage  was  done  electric  wires  at  Cleveland 
in  the  severe  storm  of  last  week.  A  press  dispatch  dated 
January  26th  says:  A  blast  of  wind  from  the  south  tore 
across  Cleveland  last  night  descending  with  terrific  force  at 
Case  and  Payne  avenues  and  Superior  street.  On  these 
thoroughfares  a  total  of  several  miles  of  telegraph  poles 
was  blown  over,  cutting  off  nearly  all  telephone  communica- 
tion in  the  city  and  blockading  the  Superior  street  and  Payne 
avenue  lines,  A  pole  lell  on  a  grip  car,  the  gripman  nar- 
rowly escaping  death.  The  Cleveland  and  Pittsburg  railroad 
at  Payne  avenue  was  covered  with  poles  and  wires  and  al] 
trains  were  stopped  for  the  night. 


TRADE  NEWS. 


M.  E.  Baird  has  returned  East  from  an  extended  trip 
through  the  South,  West  and  portions  of  Canada.  He  re- 
ports a  bright  business  outlook  for  the  interests  of  the 
Eddy  Electric  company  in  the  sections  he  has  visited. 

R.  V.  Scudder  has  been  appointed  agent  for  the  Eddy 
Electric  Manufacturing  company,  with  headquarters  at  St. 
Louis,  Mo.,  for  the  Southwestern  states.  Mr.  Scudder  is 
well  known  to  the  trade,  and  he  will  bring  to  his  present 
position  considerable  experience  in  general  electrical  work. 

The  superintendent  of  the  Chicago  General  Railway 
company  writes  as  follows  to  the  Sperry  Electric  Railway 
company:  "Your  electric  brake  which  is  attached  to  our 
new  cars,  with  new  style  Sperry  controller,  is  creating  a 
furore  in  the  electric  railway  world  in  Chicago.  There  isn't 
a  day  but  what  I  have  men  connected  with  the  electric  rail- 
ways here  to  examine  your  brake." 

The  Storey  Motor  &  Tool  company,  manufacturer  of  the 
Storey  motor  and  dynamo,  whose  headquarters  have 
heretofore  been  located  in  New  York  city,  announces  that 
hereafter  its  main  oflice  will  be  at  the  factory  in  Philadel- 
phia, corner  of  York  street  and  Sedgeley  avenue.  A  New 
York  office  will,  however,  be  maintained  at  120  Liberty 
street,  with  N.  M.  Garland  in  charge. 


BUSINESS. 


The  D  &:  D  Electric  Manufacturing  company  of  Minneap- 
olis, manufacturer  of  constant  potential  motors,  incandes- 
cent dynamos  and  power  generators,  has  issued  a  handsomely 
lithographed  hanger,  mounted  on  canvas,  which  serves  as  a 
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very  effective  reminder  of  the  company's  goods.  The  design 
is  rich  and  artistic  and  reflects  credit  on  all  concerned  in  its 
production. 

The  Electric  Heat  Alarm  company  of  145  High  street, 
Boston,  has  issued  an  attractive  catalogue  bound  in  flexible 
cloth  covers.  This  volume  is  entitled  "Descriptive  Cata- 
logue No.  4,"  and  describes  automatic  fire  alarms,  auto- 
matic journal  bearing  alarms,  hotel  call  and  fire  alarm  sys- 
tems, automatic  alarms  for  grain  elevators,  coal  bunkers, 
warehouses,  etc.,  with  full  directions  for  installation. 

The  Abendroth  &  Root  Manufacturing  company,  2S  Cliff 
street,  New  York,  sole  makers  of  the  Root  improved  water- 
tube  boilers  and  Root's  spiral  riveted  pipe,  finds  business 
good,  and  announces  that  the  outlook  for  the  ensuing  year 


is  excellent.  There  has  been  a  lively  demand  for  the  boiler 
from  the  South  and  West,  for  service  in  electric  lighting  and 
electric  street  railway  plants.  This  is  a  class  of  work  for 
which  the  Root  boder  is  especially  well  adapted,  and  for 
which  it  is  deservedly  popular. 

The  Bates  Machine  company  of  Joliet,  111.,  has  published 
a  handsome  pamphlet  descriptive  of  the  Bates-Corliss  en- 
gines. The  distinctive  features  of  tlie  engine  are  described 
in  detail.  The  company  says:  "Tiie  Bates-Corliss  engine 
embraces  in  its  construction  all  that  is  superior  in  the  orig- 
inal Corliss  type,  together  with  many  new  and  important 
features,  which  give  increased  efficiency  with  a  lesser  degree 
of  complication.  As  regards  simplicity  of  construction  it  is 
without  an  equal  in  the  entire  list  of  Corliss  engines.  In 
economy  of  fuel  and  ease  of  operation  it  ranks  with  the  higli- 


est,  and  its  governing  qualities  have  never  been  surpassed. 
From  the  foundry  to  the  erecting  room  the  best  skill  is  used 
in  its  manufacture,  and  it  leaves  the  erecting  room  ready  for 
immediate  and  continuous  duty  at  its  final  resting  place." 

The  Elec'ric  Appliance  company,  Chicago,  reports  itself 
very  well  pleased  with  the  recent  convention  of  the  North- 
western Electrical  association  held  in  Milwaukee,  and  claims 
to  have  received  some  substantial  returns  in  theway  of  orders 
and  meeting  new  trade,  which  gives  promise  of  future  busi- 
ness. The  Electric  Appliance  company  feels  very  much  like 
refuting  the  statement,  which  is  so  often  made,  that  convention 
meetings  are  monopolized  by  the  supply  men,  at  least  so  far 
as  it  refers  to  the  Northwestern  meetings,  as  it  certainly  has 
not  held  true  of  any  of  the  meetings  at  which  it  has  been 
represented. 


ILLBSTRATED    ELEGTRIGAL    PATENT    REG0RD. 


532,745-  Automatic  Disengaging  Device  for  Atmospheric 
Brakes.  Joseph  Ackermann,  Eitorf,  Germany.  Ap- 
plication filed  June  16,  1S94. 

In  a  device  for  siitomatically  setting  the  brakes  of  cars  the 
principal  features  are  a  liquid  receptacle,  a  beam  balance,  floats 
suspended  therefrom  and  depending  into  the  receptacle,  con- 
tact pieces  in  proximity  to  the  beam  ends,  and  electrical  con- 
nections extending  from  said  beam  and  contact  piecs,  and 
means  controlled  by  the  electric  circuit  for  controlling  the 
brakca. 

532,760.  Incandescent  Lamp.  Mark  H.  Branin,  Lynn, 
Mass.     Application  filed  April  lo,  1^193. 

The  method  of  sealing  in  the  lead  wires  of  an  incandescent 
electric  lamp  consists  in  forming  a  filament  support  with  a 
flanged  end,  sealing  the  wires  into  the  unflanged  end,  sealing 
the  flange  to  the  lamp  base  and  drawing  the  filament  support 
toward  the  base  of  the  lamp,  thus  bringing  the  seal  between  the 
filament  support  and  the  neck  of  the  bulb  upon  the  outs'de  of 
the  neck,  and  forming  an  anchorage  for  the  bulb  in  the  lamp 
collar. 

532,769.  Call  Generator  Connection.  Frank  B.  Cook, 
Chicago,  111.     Application  filed  November  27,  1S94. 

In  sig-al  sending  apparatus  the  combination  is  described  of 
a  main  or  power  g-  nerator  normally  connected  with  a  circuit,  a 
normally  quiescent  auxiliary  generator,  and  means  actuated  by 
the  operation  of  the  auxiliary  generator  for  automatically  dis- 
connecting the  main  generator  from  its  circuit  and  for  connect- 
in  4  itself  in  place. 

532,782.  Magnetic  Brush  Holder.  John  C.  Henry,  West- 
field,  N.  J.     Application  filed  December  11,  1S9J. 

This.invention  consists  in  the  method  of  effecting  contact  be- 
tween the  two  parts  of  a  current  collecting  device,  which  con- 
sists in  causing  the  pressure  of  the  contact  to  vary  according  to 
the  variations  of  the  transmitted  current. 

532,789.  Electric  Fan  Motor.  Joseph  L.  Ketcher,  New 
York,  N.  Y.     Application  filed  April  26,  1S94. 

The  last  claim  reads  as  follows:  In  a  combination  with  an 
electro-motor  having  a  pivotal  stem,  an  invertible  support 
therefor,  and  an  ami-friction  coupling  or  connection  between 
the  stem  and  the  support,  whereby  the  motor  is  adapted  lo 
b=  supported  from  below  or  suspended  from  above  at  will, 
an^l  to  rotate  freely  about  its  stem  in  both  positions. 
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532,790.  Electrical  Display  Apparatus.  Joseph  L.  Ketclier, 
New  York,  N.  Y.     Application  filed  April  26,  1S94. 

A  source  of  electric  energy,  a  sciies  of  translating  devices  for 
utilizing  the  current  so  supplied,  a  switch  adapted  to  direct 
the  current  to  and  divert  it  from  the  translating  devices  in  series 
of  succession,  a  motor  for  actuating  the  switch,  and  a  locking 
device  for  holding  the  motor  oljI  of  action,  adapted  to  be  moved 
or  released  by  the  introduction  of  a  coin. 

532.795.  Armature  for  Dynamo-electric  Machines  or  Motors. 
Hermann  Lemp,  Lynn,  Mass.  Application  filed  March 
29,  1S90. 

In  a  dynamo  or  motor  a  laminated  armature  is  constructed 
from  sheet  iron  disks  or  plates,  as  shown  in  the  cut,  provided 
with  ventilating   holes   or   perforations   merging  or  connectmg 

with  slots  extending  out  to  the  periphery,  the  plates  being  as- 
sembled with  the  holes  and  slots  of  adjoining  plates,  register- 
ing with  one  an'ither  and  forming  free  passages  independent  of 
the  armature  windings. 

532.796.  Electrical  Conductor.  Edward  D.  Lewis,  Sa- 
vona,  N.  Y.     Application  filed  June  16,  1S94. 

An  electrical  conductor  loblong  in  cross-section  and  having 
side  extensions,  a  flexible  strip  of  insulating  material  folded 
closely  around  three  sides  of  the  conductor,  and  having  edge 
portions  extending  in  parallel  relation  beyond  the  fourth  side, 
and  clips  constructed  to  spring  over  the  lateral  enlargements  of 
the  conductor  and  retain  the  insulating  strip  in  place. 

532,798.  Electrically  Operated  Clutch.  Thomas  H.  Mac- 
donald,  Bridgeport,  Conn.  Application  filed  April 
28,  1894. 

Claim  I  reads  as  follows  :  In  a  mechanism  of  the  character 
described  the  shaft,  pulley  and  driving  clutch,  and  means  for 
automatically  uncoupling  the  same,  a  locking  device  holding 
the  clutch  normally  in  engagement  by  means  of  a  closed  elec- 
tric circuit,  one  of  the  wires  of  the  circuit  being  in  proximity  to 
the  pulley,  as  described,  whereby  a  foreign  object  caught  and 
carried  by  the  pulley  may  break  the  wire  and  circuit,  and  cause 
the  uncoupling  of  the  clutch. 

532,812.  Trolley  Wheel.  Benjamin  O.  Paine,  Millbury, 
Mass.     Application  filed  June  ir,  1S94. 

In  a  trolleyfor  electric  cars  the  downwardly  offset  axle  bar  is 
journaled  at  its  ends  and  arranged  to  swing  or  oscillate  in  the 
bearing  fork  in  combination  with  the  bearmg  fork  and  a  trolley 
wheel,  mounted  to  rotate  about  a  bearing  on  the  axle  bar,  the 
axis  of  the  trolley  wheel  being  lower  than  the  axis  of  the  axle 
bar  bearings. 


Issued  January  22,  i8g^. 

532,814.  Electric  Safety  Device.  Charles  T.  Pent  on, 
Christopher  C.  Gartland  and  Patrick  J.  Casserly, 
Buffalo,  N.  Y.     Application  filed  February  2,  1S94. 

The  accompanying  cut  shows  a  device  for  equalizing  the  over- 
flow of  electromotive  forre  in  a  dynamo  or  motor,  consisting  "f 
an  upright  rod  connected  with  the  frame  of  the  motor,  a  U- 
shaped  conductor,  one  arm  of  which  is  adjustably  connecled 
with  but  insulated  from  the  rod,  and  the  other  arm  of  which 
carries  a  carbon  point,  ele.  trie  connections  between  this  con- 
ductor and  the  field  windings,  a  horizontal  arm  pivoted  to  the 
upper  end  of  the  lod,  and  carrying  a  carbon  point  adapted 
when  the  rod  is  lowered  to  stand  opposite  the  point  carried  by 
the  U-shaped  conductor,  and  a  spring  on  the  rod  bearing  on  the 
arm  adjacent  to  its  pivot  to  hold  it  either  raised  or  lowered. 


C<:rj 
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532.820.  I^fachine  for  Assembling  Lamina;  ol  Armatures. 
John  Riddell,  Schenectady,  N.  Y.  Application  filed 
October  19,  1S94. 

In  a  machine  of  the  cla^s  illustrated  there  are  a  suitable 
frame,  rods  holding  the  parts  of  the  frame  together,  a  platen  re- 
volving upon  one  of  such  rods,  studs  carried  by  the  platen. 
spmdles  revolving  upon  the  studs,  each  .'•pindle  having  a  screw 
threaded  portion  at  one  end,  a  ram  adapted  to  compress  the' 
lamina:  when  placed  in  position  on  the  spindle,  the  ram  haviuij 
an  opening  ui  the  head,  and  a  nut  registering  with  the  screvv 
threaded  end  of  the  spindle  and  holding,  the  lamina:  in  posi- 
tion. 

532.821.  Machine  for  Winding  Armature  Coils.  John 
Riddell,  Schenectady,  N.  Y.  Application  filed  Oeto- 
ber  rg,  1894. 

In  a  machine  of  the  class  described  these  features  are 
claimed  :  a  frame,  a  cam  carried  by  a  Rear  wheel  rotating  in  the 
frame,  a  rack  reciprocated  by  the  cam,  a  forn\- carrying  pla'e, 
and  gearing  between  the  rack  and  the  form-carrying  plate,  the 
cam  being  composed  of  a  series  of  shorter  and  loni;er  portions 
alternating  in  position  and  at  a  greater  or  less  distance  from 
the  center  of  the  wheel  carrying  it,  the  shorter  portions  being 
adapted  to  draw  the  rack  toward  the  center  of  the  wheel,  and 
the  longer  portions  being  adapted  to  move  it  away  from  the 
center. 

532,826.  Galvanic  Battery.  Charles  B.Schoeinnehl,  Water- 
bury,  Conn.     Application  filed  November  14,  1S93. 

In  a  battery  is  claimed  the  combination  with  an  insulated 
cover,  of  a  peripheral  annular  recess  within  the  cover,  a  series 
of  openings  extending  through  the  under  side  of  the  cover  into 
the  annular  recess,  a  series  of  bores  extending  into  the  'op  from 
the  recess  and  registering  with  the  beforementioiied  openings, 
carbon  sticks  arranged  within  the  openings  with  their  ends  ex- 
tended through  the  beforementioned  recess  and  into  the  bores, 
and  metal  within  the  recess  and  surrounding  the  ends  of  the 
carbons,  whereby  they  are  retained  and  their  metallic  connec- 
tion completed. 
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532,838.     Electric  Welding  Apparatus.     Elihu  Thomson, 
Lynn,  Mass.     Application  filed  August  18,  1889. 

In  the  apparatus  Illustrated  there  are  a  source  of  constant 
average  current  and  a  series  of  pairs  of  terminals  for  holding 
the  piece  or  pieces  of  metal  to  be  operated  upon,  suitably  placed 
in  a  circuit  with  one  another  between  the  terminals  of  the 
source,  in  combination  with  independent  current,  varying  or 
graduating  shunting  switches,  one  for  each  pair  of  terminals, 
each  adapted  to  be  thrown  from  one  e.xtreme  position  to  the 
other  without  interrupting  the  circuit  through  the  piece  or 
pieces  which  it  directly  controls,  whereby  the  control  of  the  in- 
tervals and  extent  of  heating  for  any  piece  or  pieces  may  be  ob- 
tained without  affecting  the  heating  of  other  pieces. 


532,839.  Electric  Meter.  Elihu  Thomson,  Swampscott, 
Mass.     Application  filed  August  10,  1894. 

The  last  claim  is  as  follows;  As  a  means  for  varying  the 
action  of  an  electric  meter,  operating  by  electrolysis  to  accord 
with  variations  of  temperatures  or  barometric  pressure,  a  her- 
metically sealed  chamber  and  a  weight  adapted  to  oppo-^e  each 
other,  whereby  variations  of  pressure  may  cause  a  difiference 
in  the  balance  between  the  two,  and  thus  vary  the  times  of 
action  of  the  meter  registering  device. 

532,861.  Regulator  for  Dynamo-electric  Machines.  Louis 
Bell,  Bo=ton,  Mass.  Application  filed  December  iS, 
■S93- 

The  first  claim  is  for  the  method  of  regulating  a  dynamo- 
electric  machine  provided  with  a  separate  source  of  current  ex- 
citing its  field  maanets,  which  consists  in  varying  the  speed  of 
the  separate  exciter  inversely  to  the  variations  of  Speed  of  the 
armature  in  the  dynamo-electric  machine. 

532,868-  Electrical  Annunciator.  John  S.  Bull,  New 
York,  N.  Y.     Application  filed  Aprd  23,  1S94. 

In  an  electrical  indicating  apparatus  the  combination  ts 
claimed  of  a  trolley,  a  scries  of  contacts  with  which  the  trolley 
makes  a  traveling  connection,  a  seiies  of  indicators  respectively 
electrically  connected  with  the  contacts,  an  electric  switch 
carried  by  the  trolley,  circuits  controlled  by  the  switch  and  in- 
dicators in  the  circuits,  the  switch  being  automatically  thrown 
when  the  direction  of  movement  of  the  vehicle  is  changed. 

532,905.  Trolley  Breaker.  William  B.  Potter,  Schenec- 
tady, N.  Y.     Application  filed  August  4,  1S94. 

A  central  bar  of  insulating  material  forming  a  runway  for  the 
trolley,  side  bars  of  magneiic  material,  me'allic  end  pieces  crn- 
necting  the  bars  together  but  insulated  therefrom,  an  iron  yoke 
connecting  the  outer  magnetic  bars  together,  ceils  upon  the 
yi  ke  connected  at  one  end  to  ths  metallic  end  pieces  of  the 
trolley  breaker,  and  at  the  other  end  to   the  auxiliary  terminals 
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upon  the  insulating  bars,  whereby  upon  the  passage  of  the 
trolley  the  current  passes  around  , the  coil  and  energises  the 
yoke  and  the  side  bars  to  form  a  magnetic  field  adapted  to  blow 
out  the  arc  following  the  trolley. 

532,909.  Electric  Stove.  Charles  E.  Roehl,  St.  Joseph, 
Mo.     Application  filed  January  4,  1S94. 

The  claim  reads:  In  an  electric  stove  or  heater  the  combina- 
tion of  a  transformer  or  other  electrical  inductorium  whose  sec- 
ondary coil  is  normally  open,  a  series  of  high  resistance  rods  in 
positive  electrical  connection  with  one  side  of  a  convolution  of 
the  secondary  coil,  said  rodo  being  grouped  into  sections  or 
gangs,  those  of  each  section  being  connected  to  a  common 
block  of  conducting  material,  and  a  contact  spring  and  adjust- 
ing .screw  therefor,  whereby  said  block  may  be  thrown  into  and 
out  of  electrical  connection  with  the  other  side  of  said  convolu- 
tion of  the  secondary  coil. 

532,979.  Telephone  Transmitter.  William  A.  Mason, 
Sumter,  S.  C.     Application  filed  October  26,  1S94. 

One  or  more  loosely  leaning  or  gravitating  carbon  bars  or 
pencils  having  at  their  free  ends  an  opening  entirely  through 
them  are  employed  in  combination  with  a  carbon  electrode 
passing  through  the  openings  in  the  gravitating  bars  and  serv- 
ing the  double  function  of  making  a  vibrating  electricalcontact, 
and  holding  in  place  the  gravitating  bars. 

533,015.  Telephone  Switching  Apparatus  and  Circuit. 
Joseph  J.  O'Connell,  Chicago,  HI.  Application  filed 
May  I,  1894. 

In  a  trunking  system  between  two  switchboards  a  trunk  cir- 
cuit extends  between  each  station,  provided  with  switching  and 
looping  apparatus  at  the  receiving  and  trunking  terminals 
thereof,  and  a  signal  at  the  receiving  board  operated  by  a  source 
of  electricity  at  the  trunking  board  to  indicate  that  the  called 
sub-station  line  has  been  connected  to  the  trunk  circuit. 
Switching  devices  are  provided  at  the  receiving  board,  whereby 
the  circuit  ol  the  signal  is  closed  and  the  signal  itself  set  or  dis.- 
played  by  the  connection  of  the  looping  apparatus  to  the  trunk 
terminal  at  the  receiving  board,  and  switching  apparatus  is  also 
provided  at  the  trunking  board,  whereby  the  circuit  of  the 
signal  is  opened  and  the  signal  reset  when  the  looping  ap- 
paratus at  the  trunking  board  is  connected  to  the  called  line. 
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Electrically  Operated  Rolling  Lift  Bridge. 

In  construction  and  operation  the  new  bridge  that  spans 
the  South  Branch  of  the  Chicago  river  at  Van  Buren  street 
is  of  exceptional  interest  to  engineers.  It  is  a  folding 
bridge,  or,  more  correctly,  a  rolling  lift  bridge,  and  is 
wholly  dependent  on  electric  power  for  operation,  being 
equipped  with  200  horse  power  in  motors.  The  rolling 
lift  bridge  is  a  drawbridge  consisting  fo  two  halves,  which 


presents  a  sectional  drawing  of  the  motors,  gearing  and 
controller  house  of  one  side,  while  Fig,  4  is  a  plan  of 
the  machinery  photographed  for  Fig.  i.  In  considering 
these  illustrations  it  should  be  explained  that  the  photo- 
graph for  Fig.  I  was  taken  when  the  temporary  wiring  was 
in  place,  the  finished  job  presenting  a  cleaner  and  more 
workmanlike  appearance.  A  few  minor  changes  have  also 
been  made  in  the  progress  oi  the  work  since  ihe  drawings. 


Metropolitan  "  L"  company  to  cross  the  river  as  desired, 
and  the  bridge  having  no  center  pier,  a  straight  channel 
could  be  maintained  through  this  point. 

As  shown  in  Fig.  2,  the  bridge  is  closed  ready  for  traffic. 
Opened  for  navigation  the  halves  are  erected  nearly  at  right 
angles  to  the  plane  of  the  roadway.  The  west  approach  is 
longer  than  Ihe  east;  (he  abutment  and  pier  on  the  west  be- 
ing separated  by  40  feet,  while  on  the  east  they  are  combined 
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are  rolled  back  and  tilted  up  on  either  shore  abutment 
when  it  is  necessary  to  open  the  draw  lor  a  passing  vessel. 
This  is  accomplished  by  a  train  ot  gearing  actuated  by  four 
electric  motors,  two  on  each  side,  the  machinery  for  each 
half  being  in  duplicate.  This  bridge  has  been  under  con- 
struction for  nearly  a  year.  A  brief  preliminary  article, 
with  a  sectional  drawing,  was  published  in  the  Western 
Electrician   of  August  4,  1894.     It  is  now  practically 

-  completed,  having  been  thrown  open  to  traffic  this  week, 
and  the  present  description  refers  to  the  completed  con- 
struction. Fig.  I  gives  a  photographic  reproduction  of 
the  operating  mechanism  under  the  west  approach;  Fig.  2 
is   an   accurate   sketch  of  the   general   appearance   of  the 

■  structure,  reproduced  from  the   Chicago    Tribune;    Fig.  3 


Figs.  3  and  4,  were  made,  but  merely  in  details  that  do  not 
affect  the  general  arrangement  as  represented. 

Before  beginning  a  description  of  the  bridge,  the  condi- 
tions to  be  fulfilled  at  Van  Buren  street  should  be  under- 
stood. The  old  bridge  at  this  site,  being  a  swing  bridge, 
divided  the  river  into  two  narrow  channels,  neither  of 
which  was  in  direct  line  with  the  channel  above  or  below 
the  bridge.  A  nnw  swing  bridge,  even  if  of  longer  span, 
would  not  have  materially  improved  these  channels.  More- 
over, the  Metropolitan  "West  Side  Elevated  Railway  com- 
pany wished  to  cross  the  river  at  a  point  near  this  bridge, 
which  would  not  have  been  possible  if  the  old  bridge  were 
replaced  with  a  swing  bridge  of  longer  span.  However,  a 
lift  bridge    moving  in   a   vertical    plane  would  permit    the 


in  one  piece  of  masonry.  Thisspace  between  the  abutmerit 
and  pier  is  bridged  over  with  plate  girders  and  forms  a  room 
for  the  machinery  on  the  west  side.  On  the  east  side  of  the 
river  space  for  the  machinery  was  provided  by  building  a 
room  in  the  abutment.  In  each  room  are  placed  the  motors, 
air  pumps,  air  reservoirs  and  other  machinery  necessary  to 
operate  one-half  of  the  bridge,  and  each  half  is  operated  in- 
dependently of  the  other. 

The  foundation  for  each  part  of  the  substructure  is  formed 
of  piling,  driven  with  about  three  feet  centers.  The  piles 
used  are  about  50  feet  long,  driven  nearly  to  the  water  and 
sawed  off  17  feet  below  the  water  line. 

In  building  the  masonry  for  the  west  abutment,  the 
west  pier  and  the  west  portion  of  the  east  abutment,  open 
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caissons  were  used.  The  bottom  of  the  caissons  consisted 
of  four  courses  of  12  by  12  pine,  the  side  walls  being  a  single 
course  of  the  same  material.  Eacji  caisson  was  built  at 
the  dock  and  filled  with  concrete  until  it  sank  almost  to  the 
level  of  the  piling.  It  was  then  floated  into  position  and 
the  concrete  continued  up  to  within  two  feet  of  the  water 
line.  The  pier  was  then  faced  up  with  Bedfoid  masonry  to 
the  coping,  the  concrete  backing  for  each  course  being  put 
in  before  the  following  course  of  masonry  was  added.  The 
coping  is  of  large  blocks  of  Bedford  stone. 

In  each  pier  were  formed  three  pockets,  each  to  receive  one 
of  the  tail  girders  of  the  movable  portion  of  the  bridge 
when  revolved  into  the  vertical  position.  To  remove  the 
seepage  from  these  pockets  an  electric  pump  was  placeid  in 
a  sump,  one  on  each  side  of  the  river.  Directly  upon  the 
masonry  of  each  pier  were  placed  three  very  heavy  castings, 
each  of  which  forms  the  bearing  for  one  segmental  girder. 

When  the  bridge  is  raised  ihe  floor  of  the  movable  part 
of  the  roadways  passes  back  and  beneath  that  on  the  ap- 
proach, making  it  necessary  to  bring  the  latter  to  a  very 
thin  edge  to  form  a  connection  when  the  bridge  is  closed. 
This  -connection,  was  _niade-  for.  the  full  width  of  the  road- 
ways.- The  movement  at  the  sidewalks  is  the  reverse  of  the 
abo_v«;  that  is,  the  moving^  sidewalk  passes  above  the  fixed 
part  as  the  bridge  is  raised. 

From  the  machinery.  Figs.  [)  and  4,  runs  an  operating 
strut  joined  to  the  center  truss  by  a  pin  connection.  Within 
this  strut  is  a  rack  which  engages  with  the  rack  wheel_ 
When  the  bridge  is  closed  the  latch  beneath  the  tail  girder 
and  the  pin  latch  at  the  center  of  the  span  are  both  in  posi- 
tion, and  the  bridge  is  locked  ready  for  iraflic.     The  first 


bed  of  the  stream,  and  are  brought  up  to  a  similar  house  on 
the  east  side.  Westinghouse  controllers,  of  the  street  car 
type,  are  used. 

On  each  end  of  the  motor  shaft.  Fig.  4,  is  an  automatic 
brake  wheel.  The  brakes  on  these  wheels  are  actuated  by 
compressed  air,  the  compressors  being  operated  by  an  ec- 
centric on  the  end  of  the  motor  shaft.  If  at  any  time  dur- 
ing the  motion  of  the  bridge  ihe  current  is  cut  ofT,  these 
brakes  are  automatically  applied.  In  addition  to  these 
Israkes  there  is  an  emergency  brake  on  the  center  of  the 
first,  shaft,  back  of  the  motor  shaft,  which  may  be  set  at  any 
time  by  opening  an  air  valve  leading  from  the  air  reservoir 
to  this  brake  cylinder.  This  brake  is  intended  to  be  used 
onlyin  case  of  an  accident. 

The  bridge  gates  at  the  right-hand  roadway  at  each  end-  of 
the  bridge  and  the  signal  at  the  center  of  the  span  are  also 
operated  by  compressed  air  on  a  system  devised  by  George  P. 
Nichols,  The  center  signal,  Fig.  2,  in  general  appearance  is 
similar  to  an  ordinary  railroad  switch  stand,  with  target  and 
lantern,  except  in  height,  the  top  of  the  lantern  being  iS 
feet  above  the  roadway.  It  is  placed  on  top  of  the  extreme 
end  of  the  center  truss,  its  purpose  being  to  convey  signals  to 
vessels,  the  red  targei;  by  day  and  the  red  light  by  night  sig- 
nifying that  the  bridge  is  down,  and  no  target  at  day  and  a 
green  light  at  night  signaling  "Go  ahead."  Motion  is  given 
to  thespindleby  a  diaphragm  acted  on  by  the  compressed  air. 
The  light  iathe  lantern  is  furnished  by  two  16  candle  power 
incandescent  lamps.  There  are  four  lamps  or  two  sets  in 
the  lantern,  on  two  distinct  circuits,  connected  with  a  double- 
throw  switch  in  tlie  operator's  hou.<;e,  so  that  if  a  filament  m 
one  of-the  lamps  is  broken  another  can  be  instantly  thrown 


FIG.  2.  ELECTRICALLY  OPERATED  ROLLING  LIFT  ERIDG 
movement  of  the  strut  backward  is  to  revolve  the  cam  crank, 
which  operates  on  a  series  of  levers  and  shafts,  withdrawing 
the  pin  latches.  At  the  same  time  a  small  wheel  strikes  the 
cam  of  the  rack  wheel,  and  the  first  m.ovement  of  this  latter 
wheel  operating  through  the  small  wheel  and  the  connecting 
levers  is  to  withdraw  the  latch  from  the  tail  girders.  These 
two  duties  performed,  the  bridge  is  free  to  move,  and  the 
succeeding  motion  of  the  operating  strut  begins  to  move  the 
bridge.  In  closing,  these  movements  are  simply  reversed, 
and  the  bridge  is  again  locked. 

As  previously  stated,  the  lock  at  the  center  is  only  to  pre- 
vent lateral  movement.  The  arm  to  the  center  acts  as  a 
cantilever;  the  tail  girder,  being  the  anchor,  is  held  down  by 
heavy  a'nchor  rods  reaching  to  the  bottom  of  the  masonry. 
In  raising  the  bridge,  the  power  from  the  operating  strut  is 
carried  from  the  center  truss  to  the  two  outside  trusses  by 
heavy  vertical  bracing.  Within  the  tail  girders  and  between 
tliem,  beneath  the  roadway  floor,  are  placed  the  weights  for 
counter-balancing  the  bridge.  These  weights  are  sufficient 
to  prevent  the  bridge  from  coming  to  a  horizontal  position 
when  freely  lowered  by  the  brakes.  The  bridge  when  so 
lowered  comes  to  rest  a  little  above  the  horizontal;  the  cur- 
rent is  then  applied,  and  the  motors  force  the  bridge  down 
to  a  level. 

The  machinery  and  motors  are  shown  in  Figs,  i,  3  and  4. 
There  are  two  50  horse  power  ironclad  Westinghouse 
motors  on  each  side  of  the  river,  hung  on  the  same  shaft, 
and  wired  to  operate  in  unison  or  separately.  Current  at  500 
volts  for  these  motors  is  brought  from  the  Market  street 
station  of  the  Chicago  Edison  company  by  underground 
cables  leading  up  to  the  west  side  of  the  bridge,  where  they 
enter  a  junction  box.  From  this  box  two  cables  go  to  the 
operator's  house.  Fig.  3,  and  there  connect  with  the  con- 
trolling system  for  that  side,  and  two  submarine  cables,  or 
rather  three — for  it  was  deemed  "wise  to  lay  one  reserve  cable 
for  emergencies — cross  the  river  in  a  trench  five  feet  below  the 
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in.  As  the  lamps  in  tlie  signal  are  on  the  same  circuit  as 
those  in  the  house,  the  operator  is  instantly  notified  of  a 
breakage.  This  system  makes  the  use  of  electric  light  safe 
for  signaling  purposes. 

A  ten-inch  electric  gong  attached  to  the  signal  stand  takes 
the  place  of  the  old  form  of  bell  used  on  swing  bridges  for 
announcing  to  drivers  and  pedestrians  that  a  draw  is  about 
to  be  made. 

On  top  of  the  center  girder  on  each  approach  is  located 
the  operator's  house.  Fig.  3,  or  "conning  tower,"  as  aptly 
termed  by  a  marine  engineer.  From  these  points  of  vantage 
the  entire  operation  of  the  bridge  is  controlled.  In  front 
of  the  operator  is  the  controller;  to  his  right  tlie  signal 
valve,  the  alarm  bell  switch,  the  emergency  brake  valve  and 
gate  valves,  and  on  the  left  is  the  main  switch  and  fuse 
block,  all  within  easy  reach  of  the  operator.  Above  the 
controller  is  a  switch  and  rheostat  for  operating  the  elec- 
tric pumps  in  the  pockets  in  the  masonry,  as  above  referred 
to.  Ihis  outfit  consists  of  a  centrifugal  pump  set  in  a 
sump  hole  below  the  bottom  surface  of  the  pocket.  On 
a  platform  above  is  a  one  horse  power  electric  motor,  which 
drives  this  pump  by  means  of  bevel  gears  attached  to  the 
long  vertical  shaft  from  the  pump.  In  the  point  of  the  op- 
erator's house,  in  front  of  the  bridge  tender's  position,  is 
the  automatic  controller  by  means  of  which  the  current  is 
cut  off  and  the  air  brakes  set  when  the  bridge  reaches  its 
extreme  position  when  open,  or  at  a  predetermined  point 
when  being  closed.  This  prevents  the  bridge  from  run- 
ning away  and  guards  against  accident  through  carelessness 
of  the  operators.  In  order  that  the  two  operators  may  be 
able  to  communicate  with  each  other — for  when  both  sides 
of  the  bridge  are  up  they  are  as  isolated  as  if  miles  apart — 
a  telephone  with  bell  is  placed  in  each  house  to  the  oper- 
ator's right,  connection  being  made  by  a  lead-covered  cable 
laid  in  the  bottom  of  the  river. 

The  air  for  use  on  both    sides  ot    the  river  is  compressed 


oil  the  west  side,  that  to  be  used  on  the  east  side  being 
piped  across  beneath  the  river  and  stored  in  a  reservoir.  It 
may  be  remarked  that  the  gear  wheels  are  all  of  cast  steel, 
excepting  the  spokes  and  hub  of  the  rack  wheel,  which  are 
of  cast  iron,  as  are  also  the  journal  boxes.  The  river  chan- 
nel left  clear  by  the  lifting  of  the  bridge  is  109  feet  wide. 

The  two  operator  houses  are  identical  in  equipment,  save 
that  the  signal  and  gong  are  operated  from  the  west  side 
only.  Of  course  the  electrical  and  pneumatic  control  of 
both  sides  of  the  bridge  could  have  been  centered  in  one 
point  instead  of  two,  but  it  was  thought  advisable  to  have  a 
man  on  each  side  of  the  bridge  and  two  sets  of  controlling 
apparatus.  The  little  houses  are  to  be  heated  by  electric 
heaters. 

The  bridge  was  designed  and  patented  by  William 
Scherzer,  who  died  before  the  drawings  for  it  were  entirely 
completed.  It  may  safely  be  said  that  had  he  lived  to  carry 
out  the  work  he  had  so  well  begun,  many  improvements 
would  have  been  added  to  the  bridge. 

The  substructure  was  built  by  the  FitzSimons  &  Connell 
company  of  Chicago.  The  east  pier  and  abutment,  which 
came  between  two  seven-story  buildings,  and  tlie  excava- 
tion for  which  was  considerably  below  the  foundations  of 
these  buildings,  were  especially  dilftcuU  of  construction. 
This  work  was  all  done  very  successfully  and  with  credit  to 
the  contractors. 

The  contract  for  the  superstructure  was  originally  let  to 
A.  Gottlieb  &  Co.,  but  Mr.  Gottlieb's  death  very  soon 
afterward  made  it  necessary  to  re-let  this  work,  and  it  was 
given  to  Charles  L.  Strobel  of  Chicago.  Mr.  Strobel  had 
the  work  manufactured  by  the  Elmira  Bridge  company  of 
Elmira,  N.  Y.,  which  subdet  the  machinery  contract  to  the 
Scaife  Foundry  &  Machine  company  of  Pittsburg. 

The  electrical  equipment,  including  the  brakes,  air  com- 
pressors, gates,  signali,  etc.,  was  furnished  by  G.  P.  Nich- 
ols &  Bro.  of  Chicago. 

The  bridge  was  constructed  under  the  supervision  of 
Samuel  G.  Artingstall,  city  engineer,  Warren  R.  Roberts, 
city,  bridge  engineer,  having  direct  charge  of  the  work. 

The  total  cost  of  the  bridge,  including  the  approaches, 
the  electric  equipment  and  cables  to  the  power  house,  was 
$169,700. 

National  Electric  Light  Association. 

In  order  to  accommodate  members  who  wish  to  display 
electrical  specialties  in  connection  with  the  convention  of  the 
National  Electric  Light  association,  the  management  of  the 
Ilollenden  House,  Cleveland,  which  is  the  headquarters  of 
the  organization,  has  decided  to  devote  the  basement  of  the 
building  to  exhibition  purposes.  The  pla?e  is  well  adapted 
for  this  scheme,  and  entrance  to  it  can  be  gained  from  the 
street  as  well  as  through  the  hotel.  It  will  of  course  be 
much  more  convenient  than  any  other  place,  and  it  is  be- 
lieved there  will  be  ample  room  for  all  who  wish  to  make 
displays. 

It  is  announced  that  a  paper  has  bee  nprepared  on  "  A  New 
Method  of  Measuring  Illumination,"  by  E.  T-  Houston  and 
A.  E.  ICennelly.  "Underwriters'  Rules  vs.  National  Electric 
Light  Association  Rules"  is  another  topic  of  discussion,  and 
there  will  also  be  a  "Practical  Demonstration  of  Protecting 
Lines  from  Lightning,"  by  A.  J.  Wurtz  and  others.  The 
arrangements  thus  far  made  ensure  an  attractive  pro- 
gramme. 

It  is  also  announced  that  arrangements  have  been  com- 
pleted with  the  New  York  Central  v't  Hudson  River  Rail- 
road company  for  a  special  train  of  Wagner  vestibaled 
parlor,  dining-room  and  buffet  cars,  leaving  the  Grand 
Central  depot,  Forty-second  street.  New  York,  at  9:30  a.  u. 
Monday,  February  iSth,  and  running  as  second  section  of 
the  fast  mail,  on  the  following  schedule:  Leaving  New  York 
9:30  A.  AL,  leaving  Albany  i  p.  m.,  leaving  Utica3:i7  p.  m., 
leaving  Syracuse  4:40  P.  ^L,  leaving  Rochester  6:30  p.  m., 
leaving  Buffalo  7:25  P.  i\L  (central  time),  leaving  Erie  9:33 
P.  M.  and  arriving  at  Cleveland  11:35  P.  M.  Seats  can  now 
be  secured  on  this  train  by  applying  in  person  or  by  letter 
to  the  office  of  the  National  Electric  Light  association. 

A  special  rate  has  been  granted  (on  certificate  plan)  of  a 
fare  and  one-third  from  all  points  in  the  United  States  east 
of  the  Mississippi  river,  Peoria  and  Chicago,  to  Cleveland. 
To  obtain  this  rate  it  is  necessary  in  purchasing  going 
tickets  to  ask  the  ticket  agent  for  a  certificate,  which  when 
properly  endorsed  at  Cleveland  will  entitle  the  purchaser 
to  a  one-third  fare  returning. 

That  the  best  results  may  be  obtained,  it  is  very  desirable 
that  delegates  should  make  their  application  for  space  on 
the  New  York  special  at  the  earliest  possible  moment. 

The  following  named  gentlemen  have  charge  of  transporta- 
tion in  their  respective  districts,  to  whom  application  can  be 
made  for  all  information:  A.  C.  Shaw,  620  Atlantic  avenue, 
Boston,  Mass.;  H.  A.  Cleverly,  lorS Chestnut  street,  Phila- 
delphia, Pa.;  E.  H.  Heinrichs,  Westinghouse  company,^ 
Pittsburg,  Pa.;  E.  L.  Powers,  Monadnock  building,  Chi- 
cago, 111. 
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Prof.  Rowland    on    Modern    Theories    of 

Electricity.' 

By  Prof.  Oliver  Lodge,  F.  R.  S. 

A  popular  exposition  should  not  be  judged  by  too  high  a 
standard  of  rigorous  criticism,  nor  need  it  always  be  instruc- 
tive to  specialists  in  the  department  of  which  it  treats;  but 
when  a  man  like  Menry  A.  Rowland  of  Baltimore  endeav- 
ors to  expound  modern  theories  in  ordinary  language  to 
untechnically  instructed  readers  the  effort  is  always  of  in- 
terest and  seldom  fails  to  yield  some  modicum  of  instruc- 
tion. 

In  the  Eii^incirrin^  Ma^azim  of  New  York  for  the  cur- 
rent montht  (January)  there  is  an  article  by  Prof.  Rowland 
bearing  the  title  "Modern  'I'heories  as  to  Electricity."  Me 
begins  by  saying  that  electricity  no  longer  exists;  and  that 
nothing  is  more  certain  than  that  electricity  is  not  a  fluid; 
healsQ  speaks  of  that  unfortunate  term  "electric  current," 
and  says  that  "even  the  definition  of  electrical  units,  as 
adopted  by  all  scientists,  suggests  a  fluid  theory." 

For  our  part  we  should  not  like  to  have  expressed  our- 
selves quite  so  unreservedly  as  this.  To  say  that  electricity 
no  longer  exists,  though  of  course  it  only  means  that  it  is 
the  ether  which  is  now  claiming  the  lion's  share  of  atten- 
tion, is  hardly  a  helpful  statement,  and  we  fail  to  see  how 
the  orthodox  electrical  units  are  clever  enough  to  suggest  a 
fluid  or  any  other  theory. 

As  a  specimen  of  exposition,  the  following  can  hardly  be 
considered  extremely  luminous : 

"  But  the  question  now  arises  as  to  how  the  lines  of  elec- 
tric force  can  be  produced  in  the  ether;  or,  in  other  words, 
how  bodies  can  be  charged.  In  the  first  place,  we  know  that 
equal  quantities  of  plus  and  minus  electricity  are  always  pro- 
duced. As  an  illustmtion,  suppose  it  is  required  to  charge 
two  balls  with  electricity.  Pass  a  conducting  wire  between 
them,  with  a  galvanic  battery  in  its  circuit.  The  galvanic 
battery  generates  the  lines  of  force;  these  crowd  together 
around  it  and  push  each  other  sideways  until  their  ends  are 
pushed  down  the  wire,  and  many  of  them  are  pushed  out 
upon  the  balls." 

But  the  following  attempt  to  explaifi  electrification  by 
friction  is  rather  better: 

''  We  can  consider,  for  instance,  in  chloride  of  silver  that 
the  atoms  of  silver  are  joined  to  the  atoms  of  chlorine  by 
lines  of  electrostatic  force,  which  hold  them  to  each  other. 
If,  by  rubbing  the  chloride  of  silver,  we  could  remove  the 
chlorine  on  the  rubber  while  leaving  the  silver,  we  could 
stretch  them  asunder,  and  so  fill  space  with  the  lines  of 
electrostatic  force.  According  to  this  theory,  then,  each 
atom  has  a  number  of  lines  of  force  attached  to  it,  and  it  is 
only  by  stretching  the  atoms  apart  that  we  can  fill  an  ap- 
preciable space  with  them,  and  so  cause  electrostatic  action 
at  a  distance.  We  come  to  the  conclusion,  then,  that  all 
electrification  is  originally  produced  by  separating  the  atoms 
of  bodies  from  one  another  ...  by  friction  . 
or  some  other  manner." 

He  speaks  of  an  electric  current  as  the  sliding  of  the  ends 
of  these  electrostatic  lines  on  matter,  and  on  matter  always, 
and  he  continues:  "  But  as  they  cannot  end  in  a  vacuum  they 
cannot  pass  through  it.  Thus  we  conclude  that  a  vacuum 
is  a  perfect  non-conductor  of  electricity." 

Here  the  phrase  "  pass  through  it  "  must  be  interpreted 
"  /noiie  through  it,"  or  it  will  mislead  a  reader  into  thinking 
that  a  vacuum  has  no  dielectric  properties;  and  thus  a  novel 
discovery  inight  be  worked  up  by  the  newspapers,  quite  as 
good  as  the  memorable  and  much  puffed  "discovery"  of 
Prof.  Dewar,  that  radiant  heat  was  stopped  by  a  vacuum. 

Leaving  these  more  or  less  verbal  criticisms,  we  arrive  at 
a  bold  and  uncompromising  statement,  several  times  re- 
peated, regarding  the  earth's  magnetism: 

*'To  account  for  the  earth's  magnetism,  we  must  suppose 
the  ether  to  have  such  properties  that  the  rotation  of  ordi- 
nary matter  in  it  produces  magnetism." 

And,  again: 

"The  ether  must  also  account  for  the  earth's  magnetism. 
If  we  assume  that  magnetic  lines  of  force  are  simply  vortex 
filaments  in  the  ether,  we  have  only  to  suppose  that  the 
ether  is  carried  around  by  the  rotation  of  the  earth,  and  we 
have  the  explanation  needed.  The  magnetism  of  the  earth 
would  then  be  simply  a  whirlpool  in  the  ether." 

Now  these  statements  are  full  of  more  than  doubtful 
hypotheses.  First,  that  magnetism  is  certainly  due  to  rota- 
tion of  something,  which,  although  Thomsonian  and  Max- 
wellian,  has  never  been  proved;  next,  that  rotating  ether  is 
the  necessary  and  sufficient  whirling  material,  whereas  all 
that  is  known  is  that  rotating  electrification  is  sufficient; 
and,  lastly,  that  the  spinning  of  matter  on  its  axis  magnet- 
izes it,  against  which  may  be  adduced  a  crowd  of  specially- 
directed  experiments,  all  of  them  having  had  a  negative  re- 
sult. 

Certain  arithmetical  calculations  as  to  the  strain  required 
in  the  ether,  in  order  to  explain  known  electric  and  mag- 
netic forces,  may  be  of  interest: 

"First — It  must  be  able  to  explain  electrostatic  attrac- 
tion. These  electrostatic  forces  are  mostly  rather  feeble  as 
we  ordmarily  see  them.  Air  breaks  down  and  a  spark 
passes  when  the  tension  on  the  ether  amounts  to  about  y-J-^ 
pound  to  the  square  inch.  It  is  the  air,  however,  that 
causes  the  breakdown.  Take  the  air  entirely  away,  and  we 
then  know  no  limit  to  this  force.  In  a  suitable  liquid  it 
may  amount  to  500  times  that  in  air  or  5  pounds  to  one 
square  inch,  and  become  a  very  strong  force  indeed.  In  a 
perfect  vacuum  the  limit  is  unknown;  but  it  cannot  be  less 
than  in  a  liquid,  and  may  thus  possibly  amount  to  hundreds, 
if  not  thousands,  of  pounds  to  the  square  inch. 

"Second— It  mast  explain  magnetic  action.  These  ac- 
tions are  apparently  stronger  than  electrostatic  actions,  but 
in  reality  they  are  not  necessarily  so.  A  tension  on  the 
ether  of  only  a  few  hundred  pounds  on  the  square  inch  will 
account  for  all  magnetic  attraction  that  we  know  of,  al- 
though we  are  able  to  fix  no  limit  to  the  force  the  ether 
will  sustain.  No  signs  have  ever  been  discovered  of  the 
ether  breaking  down." 

It  might  be  added  that  to  explain  gravitation — after  a 
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Maxwellian  fashion — the  stress  that  must  be  borne  by  the 
ether  amounts  to  hundreds  of  thousands  of  atmospheres,  in 
the  neighborhood  of  very  large  lumps  of  matter  such  as  the 
sun. 

The  most  instructive  statement  here  is  the  emphatic  per- 
ception that  it  is  theair  which  causes  disruptive  discharge.  It 
is  the  residues  of  air  which  are  responsible  for  the  break- 
down of  condensers,  as Tesla  found;  and  in  absolute  vacuum 
there  can  be  little  doubt  that  all  modes  of  conveyance  of 
electricity,  whether  conductive  or  disruptive,  must  cease. 
And  this  is  best  expressed,  as  Prof.  Rowland  himself  has 
done  in  an  above  quoted  paragraph,  by  saying  that  the  very 
phrase  electric  charge  ceases  to  be  applicable  to  vacuum; 
charge  is  absolutely  limited  to  the  surface  of  material  atoms, 
and  accordingly  where  ihey  are  absent  there  cannot  possibly 
be  any  conveyance  of  electric  charges,  such  as  is  involved  in 
a  current  of  any  kind. 

Another  useful  remark  concerns  the  velocity  of  ethereal 
rotation  in  a  magnetic  field,  supposing  always,  as  Prof.  Row- 
land evidently  does,  that  such  rotation  is  a  certain  physical 
fact.  Me  points  out  that  the  speed  of  rotation  can  be  esti- 
mated from  the  known  value  of  the  Verdet  constant;  in 
other  words,  by  the  amount  of  the  Faraday  rotation  of  the 
plane  of  polarization  of  light  in  magnetized  transparent  sub- 
stances.    Me  says  : 

"The  velocity  of  rotation  is  immense,  the  plane  of  polari- 
zation rotating  in  some  cases  300,000,000  times  per  sec- 
ond." 

It  is  a  perception  of  facts  of  this  kind  which  has  deterred 
the  writer,  and  doubtless  other  experimenters,  from  a  se- 
rious attempt  to  rotate  the  plane  of  polarization  by  rotating 
a  transparent  substance. 

With  respect  to  an  explanation  of  gravitation,  he  shows 
how  far  away  we  still  are  from  any  approach  to  it.  One  of 
the  difficulties  connected  with  this  subject  is  the  necessity 
for  infinite   speed  of  transmission.     Nothing  less   than  a 
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ether."  The  alternative  view,  championed  by  Dr.  Larmor, 
that  magnetism  may  be  due  to  flow,  and  electric  current  to 
spin,  has  evidently  not  yet  impressed  him  as  possessing  any 
force  or  validity.  It  may  be  assumed  as  probable  that  he 
has  strong  reasons  for  this  orthodox  Maxwellian  belief,  and 
it  would  be  interesting  to  know  them. 

He  considers  magnetism  more  simple  and  easy  to  com- 
prehend than  electrostatics;  which,  again,  must  be  consid- 
ered as  a  thoroughly  Maxwellian  position;  and  it  is  interest- 
ing to  see  how  the  great  foreign  philosophers  of  the  world 
are  all  slowly  coming  to  recognize  the  magnitude  of  this 
great  teacher.  Prof.  Rowland,  indeed,  has  long  recog- 
nized it,  and  it  is  hard  to  speak  of  members  of  the  Anglo- 
Saxon  race  as  foreigners;  but  their  aloofness  from  insular 
prejudice  and  the  btmds  of  the  mother  country  render  their 
adhesion  to  the  English,  instead  of  to  one  of  the  many 
forms  of  continental  theory,  of  special  interest. 

The  domain  of  electrostatics  is  evidently  regarded  by 
Rowland,  as  it  is  also  by  Poincare,  as  the  least  edifying 
and  satisfactory  parts  of  the  present  theoretical  treatment  of 
the  subject,  regarded  from'lan  ethereal  point  of  view,  and 
almost  the  concluding  words  of  the  article  now  under  notice 
are  the  following: 

"Electrostatic  action  is  move  difficult  to  explain,  and  we 
have  hardly  got  further  than  the  vague  idea  that  it  is  due  to 
some  sort  of  elastic  yielding  in  the  ether. 

"Light  and  radiation  in  general  areexplained  when  we 
understand  clearly  magnetic  and  electrostatic  actions  as  the 
two  are  linked  together  with  certainty  by  Maxwell's 
theory." 


Chicago  Edison  Company. 

The  directors  of  the  Chicago  Edison  company  have  de- 
cided to  convert  the  old  Adams  street  station  into  a  build- 
ing   devoted    to  the  company's   offices    and  also  provid- 
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])ractically  infinite  speed  suffices  to  account  for  astronomical 

facts. 

The  natural  conclusion  is  that  the  ether  must  be  incom- 
pressible and  must  transmit  this  action  by  some  sort  of 
thrust  or  tension;  and  certain  facts  suggest  that  the  ether 
really  is  incompressible,  or  else  is  insusceptible  itself  to 
gravitational  forces;  viz..  the  fact  that  "light  passes  in  a 
straight  line  through  space  even  when  near  one  of  the  larger 
planets,  unless  the  latter  possesses  an  atmosphere.  This 
could  hardly  happen  unless  the  ether  was  entirely  incom- 
pressible or  else  possessed  no  weight," 

Lastly,  Prof.  Rowland  deals  with  the  ether  as  a  conveyer 
of  energy.  Me  does  not  consider  it  in  its  function  of  a  great 
storehouse  or  reservoir  of  energy  on  wliich  the  whole  activity 
of  the  material  universe  depends,  but  he  points  out  that  it  is 
remarkably  competent  to  convey,  and  convey  rapidly,  much 
more  energy  than  any  known  form  of  matter  is. 

"  The  amount  of  energy  which  can  be  transmitted  by  the 
ether  in  this  manner  is  enormous,  far  exceeding  that  which 
can  be  carried  by  anything  composed  of  ordinary  matter. 
Thus,  take  the  case  of  sunlight;  on  the  earth's  surface  illu- 
minated by  strong  sunlight  a  horse  power  of  energy  falls  on 
every  seven  square  feet.  At  the  surface  of  the  sun  the 
ethereal  waves  carry  energy  outward  at  the  rate  of  nearly 
8,000  horse  power  per  square  foot. 

"  Again,  an  electric  wire  as  large  as  a  knitting  needle, sur- 
rounded with  a  tube  half  an  inch  in  diameter,  in  which  a 
perfect  vacuum  has  been  made,  to  prevent  the  escape  of 
electricity,  may  convey  to  a  distance  i,ooo  horse  power;  in- 
deed, even  10,000  or  more  horse  power,  there  being  appar- 
ently no  limit  to  the  amount  the  ether  can  carry. 

"  Compare  this  with  the  steam  engine,  where  only  a  few 
hundred  horse  power  requires  an  enormous  and  clumsy 
steam  pipe.  Or,  again,  the  amount  carried  by  a  steel  shaft, 
which,  at  ordinary  rate  of  speed,  would  require  to  be  about 
a  foot  in  diameter  to  transmit  10,000  horse  power." 

He  concludes  by  emphasizing  once  more  his  belief  that 
magnetism  is  due  to  ethereal  rotation,  and  says  definitely 
that:   "a  magnetic  line  of  force  is  a  vortex  filament  in  th? 
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ing  room  for  a  salesroom  for  the  sale  of  electri- 
cal supplies,  in  which  the  company  proposes  to  engage. 
The  general  offices  will  be  removed  from  the  Rookery  as 

soon  as  suitable  quarters  can  be  provided.  The  successful 
operation  of  the  new  Harrison  street  station  renders  it  un- 
necessary to  retain  any  space  in  the  Adams  street  building 
for  operating  purposes,  save  such  as  is  necessary  for  a  sub- 
station for  distribution. 


Heavy    Shipments   of    Electric     Railway 
Machinei-y. 

Chicago  is  receiving  heavy  shipments  of  generator  and 
motor  machinery  for  its  rapidly  extending  electric  railways 
from  eastern  manufacturers.  From  the  General  Electric 
company  came  one  consignment  of  24  carloads  of  street 
railway  motors  last  week.  Each  car  contained  16  motors. 
These  were  for  Mr.  Yerkes'  West  Side  company.  The  big 
1,500  kilowatt  generator  for  the  Metropolitan  company, 
also  from  Schenectady,  has  arrived  here.  Seven  freight 
cars  were  required  to  transport  it.  The  disposition  and 
weight  of  the  parts  are  interesting.  The  seven  cars  were 
loaded  as  follows: 

Commutator  and  12  poles 46,000  pounds. 

Lower  frame , 30)850  '' 

Upper  frame 22,550  " 

Resistances,  controllers,  etc 19,650  " 

Tw  elve    magnet  coils 19,350  ' ' 

Pedestals  and  sundries 5jIOo  " 

Yoke  ring ; 4)5oo  " 

Total, , I4S1OQO       " 
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Electric  Railways  in  New  Hampsiiire. 

At  the  request  of  the  New  Hampshire  Legislature  the 
Raihoad  Commission  of  that  state  has  just  made  a  special 
report  on  the  electric  railways  of  the  state.  The  report 
contains  much  of  value  and  interest  and  gees  into  the  finan- 
cial side  of  the  question  at  considerable  length.  This  in- 
formation  is  given: 

New  Hampshire  has  now  five  street  railways,  of  which 
three,  the  Manchester,  Nashua  and  Laconia,  are  operated 
by  horse  power,  and  the  other  two,  the  Concord  and  Dover, 
by  electricity.  Arrangements  are  being  made  to  convert 
the  Manchester  and  Nashua  roads  into  electrics. 

The  two  electrics  are  interurban  and  both  parallel  steam 
roads,  the  Dover  between  that  city  and  Somersworth,  and 
the  Concord  between  the  central  wards  of  that  city  and 
Penacook. 

All  these  roads  have  passed  from  the  ownership  of  the 
many  people  who  furnished  their  original  capital  into  the 
control  of  financiers.  The  stock  of  the  Manchester  road  is, 
with  the  exception  of  six  shares,  owned  by  one  man.  Another 
man  holds  a  controlling  interest  in  the  stock  of  the  Dover, 
and  the  Nashua  has  just  been  sold  to  a  for  eign  syndicate. 
The  Concord  and  Laconia  are  now  in  the  hands  of  a  few  re- 
cent purchasers. 

The  Manchester  road  has  10.17  miles  of  track.  Its  cap- 
ital stock  is  but  $25,000;  it  has  no  funded  debt,  and  its  un- 
funded liabilities  are  but  $60,585.  It  carried  last  year 
1,585,832  passengers,  earned  $81,627. 15,  of  which  $4,721.29 
was  net  income,  and  paid  its  four  stockholders  7  per  cent, 
dividends. 

The  Nashua  road  has  10.5  miles  of  track.  Its  capital 
stock  is  $20,oDo  and  its  debt  $161,650.  It  carried  last  year 
560,901  passengers  and  earned  $29,994.89,  which  was 
$4,147.35  less  than  its  operating  expenses.  Its  deficit  for  the 
year,  including  interest,  was  more  than  $12,000. 

The  Concord  road  is  eleven  miles  long.     Its  capital  stock 


for  that  purpose,  more  than  sixty  which  carry  mails  and 
thirty-five  which  do  an  express  business,  and  the  tendency 
everywhere  is  toward  the  removal  of  statutory  limitations  of 
the  business  which  this  class  of  carriers  may  do,  and  capi- 
talists who  operate  in  this  field  base  their  plans  upon  a  free 
competition  with  the  steam,  roads  in  all  lines  of  railway 
transportation.  Legislation  upon  the  subject  should  there- 
fore be  predicated  upon  the  same  theory,  and  legislators  in 
this  state  should  have  in  mind  not  merely  the  street  road 
which  has  supplanted  the  omnibus,  but  the  electric  through 
Ime  which  aims  to  rival  in  power  and  importance,  in  variety 
and  volume  of  business,  the  great  systems  along  which  are 
planted  our  towns  and  cities. 

In  accordance  with  this  view  the  commission  closes  its 
report  by  recommending  a  general  law  to  cover  the  whole 

subject  of  granting  franchises  to  electric  railway  companies. 
It  says: 

We  would  therefore  recommend  the  passage  of  a  general 
law  broad  enough  to  make  it  unnecessary  and  unwise  for  the 
Legislature  to  grant  a  special  charter  in  any  case.  We  do 
not  deem  it  expedient  for  us  to  attempt  to  draft  such  law  in 
detail  but  in  our  judgment  it  should — 

(0  Authorize  the  organization  of  street  railroad  corpo- 
rations by  some  simple  and  easy  method,  and  the  construc- 
tion of  such  roads  wherever  and  whenever  they  are  needed 
by  whoever  will  furnish  the  necessary  means. 

(2)  Provide  an  impartial  and  competent  tribunal  to  deter- 
mine the  question  whether  the  public  good  demands  the 
construction  of  a  proposed  road  and  to  fix  rhe  compensa- 
tion, if  any,  for  the  use  of  the  highways. 

(3)  Confer  upon  the  towns  and  cities  through  which  a 
road  runs  the  authority  to  locate  it,  prescribe  the  character 
of  its  construction,  and,  in  cases  where  it  is  confined  to 
one   town  or  city,  the  method  of  its  operation. 

(4)  So  far  as  it  is  practicable,  to  exclude  such  roads  from 
the  traveled  highways  in  country  districts  and  secure  to  the 


offered  to  open  its  books  for  the  inspection  of  any  author- 
ized commission  to  prove  its  statements.  It  was  this  sugges- 
tion which  led  to  the  passage  of  the  law  which  was  agreed 
to  by  both  the  subscribers  and  the  company. 

Governor  Brown  says  he  put  off  the  appointment  of 
the  commission  until  the  telephone  company  could  have 
ample  time  to  test  the  efficiency  of  its  long-distance  or 
metallic  circuit  service.  This,  he  thinks,  has  now  been 
demonstrated.  The  commission  will  have  a  year  in  which 
to  do  its  work  and  prepare  the  report. 


Electric  Lighting  for  Carriages. 

In  a  recent  report  to  the  State  Department,  C.  W. 
Chancellor,  the  United  Stales  consul  at  Havre,  France, 
makes  some  pertinent  remarks  concerning  the  lighting  of 
carriages  by  electricity.     He  says: 

Gas  lighting,  which  was  common  in  London  as  early  as 
iSio,  was  not  introduced  into  Paris  until  1S19,  and  more 
than  twenty  years  elapsed  before  its  use  as  an  illuminant 
became  general  in  France.  On  the  other  hand,  when  we 
turn  to  the  subject  of  electric  lighting,  it  must  be  admitted 
that  France  has  taken  a  foremost  rank  among  European 
nations  in  adopting  the  electric  light. 

In  Paris  electrically  illuminated  private  carriages  have, 
for  the  last  five  years,  been  extensively  patronized  by  the 
wealthier  classes-,  but  only  recently  has  this  process  of 
lighting  been  applied  to  private  carriages  in  London  and 
Berlin.  The  Prince  of  Wales  was  the  first  to  adopt  it  in 
London,  and  now  we  learn  that  the  German  Emperor  has 
brought  the  resources  of  his  active  mind  to  bear  on  the  sub- 
ject of  lighting  carriages,  and,  as  a  consequence,  the  court 
carriages  in  Berlin  now  have  electric  lighting  not  only  by  out- 
side lanterns,  but  also  in  the  interior,  supplied  with  current 
from  a  series  of  accumulators  carried  in  the  vehicles.     All 
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is  $100,000,  of  which  one-half  is  preferred,  and  its  funde 
debt  is  $100,000.  Its  earnings  last  year  were  $43,787.51, 
its  operating  expenses  $32,980.85  and  its  interest  account 
$5,057.95.  It  paid  6  per  cent,  dividends  on  the  preferred 
stock  and  carried  $2,746.61  to  surplus. 

The  Dover  road  is  6.5  miles  long.  It  is  capitalized  at 
$150,000  and  has  a  funded  debt  of  $100,000.  Some  months 
ago  it  passed  into  the  hands  of  a  receiver.  Its  stock  is 
worthless  and  its  bonds  of  doubtful  value. 

The  Laconia  road  is  3.4  miles  long.  It  is  capitalized  at 
$50,000  and  has  an  unfunded  debt  of  .$4,400  above  its  sur- 
plus. It  carried  last  year  206,473  passengers  and  earned  net 
$2,418.     Its  stockholders  received  5  per  cent,  dividends. 

These  five  roads  meet  the  requirements  of  the  five  largest 
cities  in  the  state  and  of  another  smaller  one.  They  occupy 
nearly  all  the  territory  in  the  state  which  can  be  made  to 
furnish  profitable  business  to  purely  local  roads,  and  what- 
ever remains  is  covered  by  charters  already  granted  but  not 
yet  used. 

New  charters  are  therefore  likely  to  be  asked  for  only 
with  a  view  to  the  construction  of  interurban  or  through 
lines  connecting  two  or  more  cities  or  towns,  and  future 
construction  will  in  all  probability  be  mostly  by  foreign 
capitalists.  Further  development  of  street  railways  by  our 
own  citizens,  with  their  own  money,  for  the  purpose  of 
securing  to  themselves  and  their  neighbors  needed  facilities 
is  not  to  be  confidently  looked  for. 

Commenting  on  the  progress  of  electric  traction,  the  com- 
missioners say: 

The  electric  road  has  come  to  stay  and  be  extended  and 
perfected.  The  advantages  it  offers,  rapid  transit,  cheap 
and  delightful  journeying,  railway  communications  for  com- 
munities to  which  they  cannot  be  afforded  by  any  other 
method,  will  command  for  it  public  approval,  and  capitalists, 
to  whom  it  offers  an  unlimited  field  for  investment  and  spec- 
ulation,will  construct  it  wherever  there  is  business  to  warrant. 

The  prediction  that  within  the  next  decade  it  will  super- 
sede the  steam  road  for  passengers,  mails,  expresses  and 
light  freights  may  be  extravagant,  but  it  is  by  no  means  as 
much  so  as  a  foretelling  of  what  has  actually  been  accom- 
plished since  would  have  been  regarded  a  decade  ago. 

No  conservative  prophet  is  safe  in  front  of  an  electric 
motor.  In  many  of  the  states  street  railways  have  been  re- 
stricted by  their  charters  or  the  general  laws  to  a  passenger 
business,  but  there  are  at  present  about  sixty  roads  which 
^ye  a  freight  service,    for(^  of  them  operating  special  cars 


public  directly  or  indirectly  compensation  for  the  property 
and  privileges  which  are  granted  them. 

(5)  Protect  grade  crossings. 

(6)  Declare  that  failure  to  operate  a  street  road  shall  be  a 
forfeiture  of  its  franchise;  and 

(7)  Prohibit  fictitious  capitalization,  the  sale  of  securities 
for  less  than  their  par  value,  and  the  contraction  of  debts  in 
excess  of  the  amount  of  capital  stock  actually  paid  in. 


Maryland  Telephone  Commission. 

Governor  Brown  of  Maryland  has  appointed  James  L. 
McLane,  James  A.  Gary  and  Charles  Goldsborough  as  a 
commission  to  investigate  the  accounts  and  operation  of  the 
Chesapeake  and  Potomac  Telephone  company  and  to  report 
the  result  of  the  examination  to  the  next  meeting  of  the 
General  Assembly. 

The  commission,  which  is  to  serve  without  pay,  was  ap- 
pointed under  authority  of  chapter  207  of  the  acts  of  1894. 
Its  duty  under  the  act  is  to  ascertain  the  amount  expended 
by  the  telephone  company  in  acquiring  riglits  of  way  and 
other  easements  in  Maryland,  and  also  the  cost  of  construct- 
ing the  plant,  equipment  and  works  now  owned  by  the  com- 
pany and  used  in  the  telephone  business  in  that  state.  The 
commission  is  to  ascertain  the  actual  cost  of  furnishing  tele- 
phone service  in  Baltimore  and  in  other  sections  of  the  state 
where  the  telephone  is  used.  This  cost  is  to  include  what 
is  known  as  the  ordinary  or  grounded  service  and  the 
metallic  circuit  service. 

The  commission  has  power  to  procure  any  information 
which  will  aid  it  in  forming  a  correct  judgment  of  what 
would  be  a  fair  and  sufficient  rate  to  charge  subscribers  for 
the  telephone  service.  The  books,  papers  and  all  accounts 
of  the  company  are  to  be  open  to  the  inspection  of  the  com- 
mission at  all  times. 

The  act  authorizes  the  employment  of  an  expert  ac- 
countant, who  will  aid  the  commission  in  making  its 
investigation.  This  expert  is  to  be  paid  by  the  telephone 
company,  which  is  also  compelled  to  pay  the  actual  ex- 
penses of  the  commission  in  carrying  on  its  work. 

The  passage  of  this  act  was  the  result  of  a  prolonged 
struggle  between  the  telephone  company  and  its  Baltimore 
subscribers  before  the  General  Assembly.  The  subscribers 
claimed  that  the  price  charged  for  the  telephone  service  was 
exorbitant  and  that  the  company  could  still  make  a  fair 
profit  and  charge  a  less  rate.     This  the  company  denjed  and 


over  the  harness  are  placed  small  colored  lights,  which  glow      " 
like  fireflies  when  the  carriage  is  in  motion. 

There  seems  to  be  no  valid  reason  why  all  public  con- 
veyances, cabs,  omnibuses,  tram-cars,  etc.,  as  well  as  pri- 
vate carriages  should  not  be  illuminated  by  electricity.  It 
would  certainly  largely  enhance  not  only  the  comfort  but 
the  safety  of  locomotion  in  the  thoroughfares  of  large  cities. 
Indeed,  it  has  been  found  that  in  a  carriage  supplied  with  a 
properly  arranged  electric  hght  the  most  formidable  of  out- 
door foes,  the  dense  fogs  of  European  cities,  might  almost  be 
defied,  while  the  brilliant,  searching  electric  light  would 
enable  passengers  to  amuse  themselves  by  reading  books 
and  newspapers.  It  is,  moreover,  obvious  that  the  adoption, 
on  an  extended  scale,  of  electricity  as  an  illuminating  agent 
in  private  and  public  vehicles  would  serve  a  double  pur- 
pose—first, one  of  a  distinctly  practical  usefulness;  next, 
that  of  increasing  the  brightness  and  cheerfulness  of  the 
streets,  which  would  materially  aid  in  the  beautifying  of  a 
city.  Again,  it  has  been  ascertained  that  the  more  the 
omnibus  and  tram-car  companies  make  their  vehicles  at- 
tractive, the  greater  will  be  their  traffic. 

In  private  carriages  the  electric  light  is  placed  inside  in 
the  center  of  the  roof,  and  the  twin  lights,  for  there  are  two, 
contained  in  flat  vial-shaped  vacuum  glasses,  are  shielded 
by  a  circular  glass  plate  rather  larger  than  the  "bull's-eye" 
of  an  ordinary  searchlight,  but  neither  convex  nor  concave. 
At  the  back  of  the  lamp  there  is  a  dome  or  bell-shaped  \ 
enamelled  reflector.  The  horseshoe  carbon  filaments,  which 
become  incandescent,  are  very  diminutive,  and  the  current 
is  c»nveyed  to  them  by  platinum  wires.  In  order  to  econ- 
omize space,  the  flat  vacuum  glasses  are  not  hung  vertically 
in  the  bell  protector,  but  lie  horizontally,  and  a  little  glass 
stilt  is  added  to  support  them.  In  this  way  the  roof  of  a 
brougham  is  filled  with  a  light  difl'user  which  will  not  inter- 
fere with  a  person's  head  when  entering  the  vehicle.  Each 
of  these  lamps  gives  a  light  equal  to  seven  candles. 

In  the  first  attempt  to  light  carriages  in  this  manner  the 
moving  of  the  carriage  was  apt  to  jar  the  lamps,  often  caus- 
ing a  breakdown,  and  steel  springs  were  not  found  suflicient 
to  prevent  this.  The  plan  now  adopted  is  to  suspend  the 
complete  lamp  in  a  sheet  of  rubber,  which  is  attached  to  the 
interior  ot  the  carriage,  neutralizing  the  \-ibration.  It  is 
only  necessary  to  press  a  button  in  order  to  switch  the  cur- 
rent on,  and  by  a  second  push  it  is  turned  off  again. 

A  sufficient  supply  of  electricity  required  for  the  lamp  is 
stored  m  an  accumulator.  One  accumulator,  weighing  two 
poipids,  is  provided  for  each  lamp,     Shoqid  the  l.wq  outside 
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lamps  be  also  electric,  two  other  batteries  would  be  needed. 
The  outside  iUuminators  are  not  of  the  same  shape  and  differ 
in  principle  from  the  interior  lamp,  but  an  india-rubber 
socket  is  used  to  reduce  \ibration.  Accumulator  or  accu- 
mulators, as  the  case  may  be,  are  carried  in  the  boot, 
under  the  coachman's  seat,  and  are  easily  accessible.  The 
coachman  himself  makes  the  necessary  connections. 

An  eight-cell  storage  battery  for  an  ordinary  family  car- 
riage or  brougham  is  simply  a  box  eight  inches  long,  four 
inches  wide  and  seven  inches  deep.  This  supplies  the  cur- 
rent to  keep  the  lamp  lighted  for  eighteen  hours,  which, 
ordinarilyj  is  sufficient  to  last  the  owner  of  the  carriage 
from  one  to  two  months.  The  cost  of  recharging  varies, 
according  to  wear  and  tear,  from  50  cents  to  $1 — not  more 
than  the  expense  entailed  by  the  employment  of  oil  lamps, 
which  invariably  give  out  an  unpleasant  odor  and  an  uncer- 
tain illumination.  The  electric  lamp  does  not  wear  out  un- 
less subjected  to  careless  treatment,  or  unless  it  is  weakened 
by  the  application  of  too  strong  a  current.  The  accumu- 
lator, however,  makes  the  latter  contingency  almost  an  im- 
possibility. 

There  appears  to  be  a  fair  prospect  that,  in  the  course  of 
.a  few  years,  the  majority  of  public  conveyances  in  cities,  as 
well  as  private  vehicles,  will  be  lighted  by  electricity,  but 
the  public  will,  of  course,  expect  that  electric  lighting  shall 
be  superior  to  oil.  This  question  seems  to  have  been  al- 
ready quite  \vell  determined.  It  has  been  found  that  an 
electric  lamp  of  2  U  candle  power  will  enable  any  passenger 
to  read  in  comfort  while  traveling.  Apart  from  the  actual 
amount  of  light  to  be  afforded,  which,  of  course,  is  capable 
of  adjustment,  it  may  be  stated  that  ihe  latest  form  ot  bat- 
tery overcomes  the  difficulties  which  have  hitherto  stood  in 
the  way  of  the  adoption  of  electricity  for  the  lighting  of 
street  conveyances. 

A  tram-cai  battery,  working  two  lights  to  illuminate  the 
interior  as  well  as  the  colored  lamps  seen  from  the  front  or 
rear  of  the  car,  \\^ll  weigh  about  30  pounds,  and  furnish  a 
light  equal  to  2  J2  candle  power,  for  forty-five  to  fifty  hours. 
The  battery  is  constructed  to  resist  the  jolting  which  ac- 
companies the  motion  of  a  wheeled  vehicle. 

Lamps  applied  to  omnibuses,  trams  and  cabs  differ  in 
form.  The  omnibus  light  is  fixed  in  a  globe,  smaller  and 
flatter  than  the  pattern  which  screws  the  oil  lamps  in  Euro- 
pean railway  carriages.  The  incandescent  carbon  hangs 
downward,  instead  of  projecting  upward,  as  it  does  in  table 
lamps.  It  is  contained  within  a  very  small  bulb.  Behind 
it  is  a  concave  reflector  of  enamelled  iron.  There  is  no  re- 
striction as  to  the  form  of  the  tram  lamp,  as  the  same  condi- 
tions do  not  apply,  but  in  the  cab  lamp,  where  economy  of 
space  is  a  consideration,  the  globe,  contained  in  a  semi-cir- 
cular reflector  having  a  glass  front,  is  placed  upright  at  the 
back  of  the  vehicle,  over  the  passengers'  heads.  As  these 
cab,  tram  and  omnibus  lamps  are  of  the  Edison  make,  and 
there  has  been  of  late  such  a  great  reduction  in  their  price  to 
the  public,  it  maybe  understood  that  in  order  to  fit  up  pub- 
lic carriages  with  electrical  illuminating  power  much  less 
expenditure  is  needed  than  is  required  to  apply  the  light  to  a 
private  carriage,  the  cost  of  such  installation,  including  the 
accumulator,  being  only  about  $50. 


Electric  Traction  Discussion  in  England. 

In  the  course  of  tlie  recent  discussion  at  tlie  British  In- 
stitution of  Electrical  Engineers  on  the  papers  of  H.  D. 
Wilkinson,  R.  W,  Blackwell,  P.  Dawson  and  C.  S,  du 
Riche  Preller,  Prof.  S.  P.  Thompson  said  that  he  did  not 
propose  to  add  anything  to  the  technicalities  of  the  discus- 
sion that  had  been  going  on.  When  he  went  over  last 
autumn  he  had  a  lively  recollection  in  his  mind  of  the  over- 
head wiring  that  disgraced  American  cities  on  the  occasion 
of  his  visit  nine  years  before;  and  he  expected,  when  he  re- 
membered that  he  had  to  see  something  that  had  sprung  up 
in  those  nine  years,  that  liis  feelings  of  disgust  at  the  fash- 
ion in  which  wires  were  strung  overhead  everywhere  in  a 
reckless  way  and  in  every  direction  would  return  with  some 
intensity.  But  he  must  say  that  he  came  home  with  very 
different  ideas,  because  our  American  cousins  had  mended 
their  ways  a  great  deal  in  regard  to  overhead  lines.  They 
did  not  nave  quite  the  unsightly  arrangement  of  telephone 
"wires  of  nine  years  before;  the  electric  light  wires  were  very 
much  improved  and  in  many  cases  were  laid  underground. 
As  one  who  objected  very  much  to  all  these  networks  of  wires, 
lie  came  back  with  this  strong  impression — that  of  all  the 
different  kinds  of  overhead  wires  one  might  see,  whether  in 
America  or  in  this  country,  the  overhead  construction 
which  least  disfigured  the  landscape,  was  least  of  an  eyesore 
of  all,  was  the  construction  of  overhead  wires  for  modern 
tramway  work.  Having  made  that  statement  he  would  like 
to  say  that  he  thought  that  not  even  our  American  cousins 
had  entirely  realized  the  importance  of  what  they  had  done 
in  constructing  so  many  thousands  of  miles  of  light  rails 
carrying  electric  tramcars  from  the  centers  of  population 
and  industry  away  into  the  surrounding  districts.  He 
meant  they  had  not  realized  the  importance  of  this  thing 
as  a  social  factor.  Anyone  who  visited,  for  example, 
Pittsburg  now,  and  who  knew  what  Pittsburg  was  ten 
years  ago,  would  see  that  already  the  rapid  transit  from 
the  center  of  a  thickly  populated  town  to  the  outlying 
regions  had  had  a  distinct  social  effect.  The  workmen, 
instead  of  crowding  into  barracks  and  tenements,  to  a 
very  much  larger  extent  lived  in  little  villas  each  in  its 
own  little  plot  of  ground,  two  or  three  miles  from  the 
center,  where  life  was  more  healthy  and  children  much 
happier,  thus  returning  to  the  more  primitive  civilization  of 
the  village  instead  of  to  the  more  desperate  civilization  of  the 
populous  town,  and  this  thanks  largely  to  the  fact  that 
rapid  transit  was  possible  by  means  of  electricity.  Several 
other  facts  struck  him  in  the  social  bearing  of  rapid  elec- 
trical traction,  and  notably  this,  that  a  great  part  of  the 
lines  that  were  spreading  out  from  town  to  town  and  from 
village  to  village  across  the  state  of  New  Jersey  had  been 
built — at  whose  expense?  By  money  Jound,  he  was  told, 
very  largely  from  two  sources,  the  insurance  companies  of 
New  York  and  Philadelphia  and  the  Pennsylvania  railroad. 
Now  those  two  facts  were  very  striking.  If  there  was  one  body 
that  looked  out  for  a  sound  sort  of  investment  he  supposed 


it  was  an  insurance  company;  and  if  there  were  any  invest- 
ments that  were  entitled  to  respect  they  were  the  investments 
of  a  railway  company.  Why  should  it  pay  any  company 
like  the  Pennsylvania  railroad  to  promote  tramcar  transit  by 
means  of  electricity?  Simply  because  of  this — and  our  own 
great  railway  companies  in  England  would  find  it  out — that 
it  was  a  distinct  gain  to  the  management  of  a  railroad  to 
clear  out  the  local  traffic  as  much  as  possible  and  allow  the 
through  traffic  freer  course.  He  believed  we  should  find 
this  an  important  factor  here,  that  if  we  could  have  electric 
lines  running  out  from  our  terminus  stations  a  few  miles  into 
the  country  and  feeding  the  terminus  stations  it  would  greatly 
lighten  the  main  traffic.  It  was  a  question  whether  it  was 
not  advisable,  having  a  well  recognized  gauge  for  our  rail- 
ways and  well  recognized  style  for  our  rolling  stock,  in  all 
future  schemes  to  consider  acommon  gauge  for  electric  tram- 
ways capable  of  running  on  the  rails  of  the  heavy  railways  of 
this  country.  That  was,  of  course,  a  very  large  question, 
but  it  would  be  a  greater  disaster  if  we  did  not  consider  it  now 
in  all  its  bearings.  We  did  not  want  perpetuated  in  electric 
traction  the  same  kind  of  miserable  mistake  as  was  made 
when  the  battle  of  the  broad  and  narrow  gauges  was  fought 
out. 

J.  D.  Dallas  said  that  it  was  not  perhaps  generally  known 
that  one  of  the  principal  reasons  for  the  great  advance  of 
electric  traction  in  America  was  on  account  of  the  gearing 
they  had  adopted.  In  Richmond  fVa. ),  on  the  first  electric 
tramroad,  Sprague  placed  single  reduction  gears  on  his 
motor,  and  because  that  was  not  successful  he  arrived  at  the 


Jeantaud's    Electric   Carriage. 

In  an  article  on  electric  carriages,  L'Encrgie  Electriqtte, 
describes  a  new  form  of  these  vehicles,  which  is  illustrated 
herewith.  Twenty-one  elements  of  storage  battery  are  en- 
closed in  three  boxes  beneath  the  seat.  The  driver's  hands 
areTree  to  manipulate  the  direction  and  speed,  as  the  switch 
and  brake — the  latter  shown  upon  the  rim  of  the  hind 
wheel — are  controlled  by  the  foot.  In  applying  the  brake 
the  circuit  may  be  automatically  opened,  so  that  a  very  sud- 
den stop  maybe  made  when  necessary. 

On  a  good  road  20  kilometers  per  hour  is  accomplished. 
The  batteries  may  be  gi-ouped  at  will  for  tension  or  quantity 
On  down  grades  the  battery  is  disconnected,  and  its  energy 
is  expended  only  on  rising  ground  or  on  a  level;  so  that  a 
battery  which  would  be  good  for  ij<  hours  on  a  level  track, 
would  do  duty  for  two  to  three  hours  on  rolling  ground. 

The  weight  of  the  carriage  shown,  which  is  the  first  of  its 
kind,  is  as  follows:  Vehicle  and  fixed  apparatus,  490  kilo- 
grammes; accummulators,  420  kilogrammes;  motor,  no 
kilogrammes;  two  travelers,  150  to  iSo  kilogramms;  total, 
1,200  kilogrammes.  The  carriage  is  so  arranged  with  springs 
as  almost  entirely  to  do  away  with  the  shock  pertaining 
to  a  rough  road,  and  the  battery  is  but  little  affected  by  the 


JEAN1AL,I>S   ELECTRIC    CARRIAGE. 


conclusion  that  traction  wits  not  a  success;  but  when  the 
gearing  was  altered  to  double  reduction,  the  road  became  a 
great  success.  But  the  fault  did  not  lie  really  with  the  gear, 
but  with  the  motor,  which  was  not  strong  enough  to  do  the 
work.  Double  reduction  motors  then  became  the  vogue 
until  I Sg I,  when  he  thought  nearly  every  road  in  America 
began  to  operate  by  double  reduction  motors.  By  the  in- 
troduction of  single-gear  motors  the  gear  losses,  which  had 
amounted  to  15  percent.,  were  immediately  reduced  to  6  per 
cent,  for  all  working  loads.  Many  different  forms  of  pin- 
ions had  been  used.  Bronze  pinions  were  about  as  good  as 
could  possibly  be  used  for  reducing  the  loss  and  also  for  re- 
ducing the  noise.  Hide  gears  at  one  time  were  thought  to 
be  excellent  things,  but  were  used  for  a  short  period  only 
because  they  rapidly  fell  to  pieces.  The  next  improvement 
was  to  laminate  the  rawhide  pinion  by  successive  layers  of 
rawhide  and  steel.  But  these,  as  soon  as  the  edge  was 
slightly  worn  down,  cut  the  gear  like  so  many  saws,  and 
were  rejected.  At  present  preference  lay  between  forged 
steel  milled  out  and  bronze.  He  was  in  the  testing  depart- 
ment of  the  Thomson-Houston  company  for  a  long  time,  and 
he  thought  they  had  come  to  the  conclusion  that  there  were 
smaller  losses  from  a  cast-iron  gear  than  in  any  other  form, 
the  cast-iron  being  close-grained,  and  with  a  considerable 
quantity  of  wrought-iron  scrap  mixed  with  it.  This  gave  a 
very  strong  gear,  which  worked  very  well.  He  could  give 
an  illustration  of  the  strength  of  these  gears.  He  once  saw  a 
nut  dropped  by  mistake  into  the  gear,  which  was  running  at 
900  armature  speed.  The  nut  was  dropped  in  between  the 
cast-iron  teeth  and  a  pinion.  No  mark  could  be  discerned 
on  the  cast-iron,  but  the  nut  was  very  plainly  stamped  on 
the  steel  and  the  axle-box  was  broken.  Gearless  motors 
were  scarcely  ever  of  any  use  for  street  traction  purposes;  it 
was  almost  impossible  to  make  a  motor  which  had  a  satis- 
factory efficiency.  He  had  heard  very  Httle  mention  of  car- 
bon brushes;  he  saw  them  used  on  one  of  the  first  roads 
ever  worked  in  Boston,  and  where  the  commutators  used 
before  to  be  torn  to  pieces  in  a  few  days. 


jar.     The  inventor  claims  to  have  in  view  several  improve- 
ments over  the  present  arrangement. 


American     Institute    of    Electrical    Engi- 
neers. 

On  account  of  dates  conflicting  with  the  convention  ot 
the  National  Electric  Light  association  at  Cleveland,  Feb- 
ruary 19th,  20th  and  2ist,  the  regular  monthly  meetings  of 
the  institute  at  New  York  and  Chicago  have  been  post- 
poned from  February  20th  to  Wednesday,  February  27th. 
The  paper  to  be  presented  on  the  latter  date  is  by  H.  Ward 
Leonard,  and  is  entitled  "Notes  on  Recent  Electrical  En- 
gineering Developments  in  France  and  England,"  being  the 
results  of  the  author's  recent  personal  obsen'ations  in  elec- 
tric light,  railway,  central  station  and  underground  practice. 


A  Flutter  in  a  Contemporary's  Office. 

[From  the  Electrical  Keviezv.'] 

Four  well-known  houses— the  Armington  &  Sims  Engine 
company,  the  Mcintosh  &  Seymour  Engine  company,  the 
Okonite  company,  limited,  and  the  Law  Battery  company — 
have  discontinued  their  advertisements  in  the  El€ct}-ical 
World.  The  impertinent  circulars  issued  from  that  office 
did  it.  The  proprietor,  W,  J.  Johnston,  with  a  record  of 
three  failures  in  the  past,  with  a  sawdust  periodical  in  the 
present  and  a  challenge  ringing  m  his  ears  to  produce  a  few 
paying  subscribers,  sends  out  a  pathetic  card  headed : 

"  'Tis  the  wounded  bird  that  flutters." 

Poor  flutterer  !  ^ 
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O.NE  of  the  numerous  useless  boards  and  commissions 
with  which  the  people  of  New  York  are  burdened  is  the 
Board  of  Electrical  Control.  The  chief  object  of  these 
boards  seems  to  be  to  furnish  positions  for  politicians.  The 
patronage  of  the  newly  organized  board  will  be  controlled 
by  Commissioner  Kearney,  who  was  chosen  secretary  and 
authorized  to  remove  and  appoint  employes.  It  may  be 
some  consolation  to  know  that  Commissioner  Kearney  is 
lamiliar  with  the  workings  of  this  department,  and  that  he 
is  generally  conceded  to  be  competent  and  trustworthy.  But 
this  does  not  justify  the  existence  of  the  board.  It  is  costly 
and  useless. 


An  interesting  review  of  the  Brooklyn  strike  is  presented 
in  the  financial  columns  of  the  New  York  Sun  and  is  re- 
produced elsewhere  in  this  issue.  The  writer  takes  the 
same  view  of  the  situation  as  that  which  this  journal  has 
maintained.  The  rights  of  property  must  be  respected  as 
well  as  those  of  labor,  and  no  community  can  afford  to  sus- 
tain a  lawless  mob  in  a  resort  to  violence,  no  matter  what 
grievances  the  strikers  may  have.  In  this  article,  too, 
some  very  interesting  lessons  are  drawn  which  it  would  be 
well  for  those  who  believe  in  governmental  control  to  study. 
At  the  same  time  it  would  be  well  for  corporations  to  take 
note  of  the  predilection  of  the  people  generally  toward  re- 
stricting the  vast  powers  that  they  have  heretofore  enjoyed, 


and  the  action  of  the  city  council  at  Brooklyn  and  the  state 
officials  at  Albany  to  aid  the  strikers  in  their  efforts  to  have 
these  privileges  and  franchises  revoked.  The  company  has 
established  the  principle  for  which  it  contended  and  it  can 
now  afford  to  be  generous  in  its  treatment  of  employes. 


The  action  of  a  disgruntled  farmer  near  Palmyra,  N.  Y., 
in  refusing  to  permit  an  electric  lighting  company  to  put 
up  poles  on  his  farm  has  made  it  necessary  for  the  company 
to  secure  the  passage  of  a  bill  by  the  Legislature  providing 
that  "electric  light  and  power  companies  may  acquire  land 
by  condemnation  proceedings  if  the  price  of  land  cannot  be 
agreed  upon  by  the  owner  and  the  corporation  which  pro- 
poses to  purchase."  The  company  was  ready  to  furnish 
current  last  July,  but  was  unable  to  effect  a  settlement  with 
the  farmer  in  question,  and  the  community  as  well  as  the 
corporation  was  incon\-enienced  by  his  action. 


The  Chicagiy  Tribune  gives  the  weight  of  its  wide  in- 
fluence to  the  statement  that  ''electricity  has  contributed 
many  millions  to  the  fire  waste  of  the  United  States."  This 
gives  an  impression  that  is  far  from  being  correct  and  one 
that  does  grave  injustice  to  one  of  the  country's  leading  in- 
dustries. Let  us  take  the  figures  of  the  underwriters  them- 
selves, who  look  upon  electric  light  and  power  wiring 
and  appliances  with  distrustful  eyes.  These  gentlemen,  to 
do  them  justice,  indeavor  to  preserve  a  judicial  mien 
toward  electricity,  but  they  are  certainly  not  prejudiced  in 
favor  of  it. 

The  Underwriters'  Electrical  Bureau  of  Chicago  is  in 
clcse  touch  with  individuals  and  organizations  of  similar  aim 
throughout  the  country  and  receives  reports  from  all  sections. 
It  aims  to  cover  tlie  country  exliaustively.  And  yet  the 
electrical  expert  ot  this  bureau,  which  is  formed  to  ferret 
out  all  electrical  fires  and  report  upon  their  exact  origin, 
reports  for  the  year  ended  October  i,  1S94,  that  the  total 
fire  loss  of  the  country,  so  far  as  he  had  been  able  to  as- 
certain, was  less  than  a  million  and  a  half  of  dollars — to  be 
exact,  $1,415,610.25,  as  shown  by  the  figures  given  in  the 
Western  Electrician  of  January  19th  last. 

Now  it  would  take  a  considerable  series  of  years  at  this 
rate  to  make  good  the  extravagant  assertion,  '*many 
millions."  And  yet  electric  light  and  power  installations 
have  only  been  in  existence  in  the  United  States  for  about  a 
dozen  years  and  have  been  numerous  for  perhaps  seven  or 
eight  years  of  that  period.  During  this  time  the  actual 
electrical  fire  hazard  has,  of  course,  grown  with  the  exten- 
sion of  the  industry,  the  maximum  amount  of  loss  being 
reached  in  the  figure  given  for  last  year.  Considering  the 
ratio  of  growth  and  the  maximum  loss  reported,  it  will  be 
seen  that  the  aggregate  amount  must  be  less  than  ten 
millions,  while  -if  the  actual  truth  could  be  ascertained  it 
would  undoubtedly  be  found  that  the  bona  fide  electrical 
fire  loss  of  the  United  States  has  not  yet  reached  the  sum 
of  $6,000,000.  This  is  large  enough;  we  wish  that  it  was 
less.  But  it  is  not  the  terrible  bugaboo  that  the  Tribune 
makes  out,  especially  in  view  of  the  inestimable  service 
that  applied  electricity  has  rendered  to  the  country. 


Recent  advices  from  Washington  indicate  that  the  dis- 
cu>sion  over  the  proposed  Pacific  cable  has  had  the  effect  of 
arousing  Congress  to  a  realization  of  the  necessity  of  prompt 
and  decisive  action.  According  to  the  dispatches  the  House 
committee  has  made  an  important  movement  in  this  matter, 
and  one  that  will  be  heartily  commended.  While  it  was 
generally  known  that  an  item  had  been  inserted  in  the  consu- 
lar and  diplomatic  bill  at  the  instance  of  the  Senate  commit- 
tee on  appropriations,  providing  for  some  preliminary  work 
on  the  construction  of  a  direct  cable  between  the  United 
States  and  the  Islands  of  Hawaii,the  extent  of  the  proposition 
was  not  generally  known.  The  amendment  made  to  the  bill 
as  it  came  from  the  House  is  a  significant  one,  as  follows: 
"The  president  is  hereby  authorized  to  contract  for  the 
entire  work  of  laying  a  telegraphic  cable  between  the  United 
Statesand  the  Hawaiian  Islands,  and  to  direct  the  prosecution 
of  such  work  whenever  such  a  contract  shall  be  made,  and 
as  apart  ot  the  cost  of  such  cable  the  sum  of  $500,000  is 
hereby  appropriated."  All  the  cable  schemes  proposed 
hitherto  have  involved  the  question  of  a  subsidy  to  private 
corporations.  This  new  appropriation  is  for  the  laying  of 
a  cable  by  the  government  of  the  United  States,  and  $500,- 
000  is  appropriated  to  make  the  first  payments  on  a  con- 
tract for  the  construction  of  the  work.  One  of  the  mem- 
bers of  the  committee,  in  explaining  the  action,  said  that 
the  committee  was  practically  a  unit  on  the  question,  and 
that  the  adoption  of  the  measure  would  be  vigorously  urged 
in  the  Senate  as  well  asin  the  House.  Furthermore,  it  was 
argued :  "  We  consider  the  cable  a  military  and  naval 
necessity,  and  urge  its  construction  on  that  ground  chiefly, 
though,  of  course,  when  completed,  it  would  be  opened  for 
commercial  business  on  reasonable  terms.     This  course  will 


secure  for  this  country  a  cable  in  advance  of  that  proposed 
by  Great  Britain  and  France,  and  in  connection  with  the 
proposed  accupation  of  Pearl  Harbor  will  be  an  important 
step  in  securing  us  some  control  of  the  Pacific."  This  is 
certainly  an  indication  of  an  awakening  to  a  sense  of  the 
importanee  of  the  project. 


The  daily  papers  of  Chicago  on  Monday  last  announced 
tliat  the  Trade  and  Labor  assembly  on  Sunday  afternoon 
adopted  resolutions  condemning  the  proposition  to  place, 
mail  boxes  on  the  street  cars,  and  appointed  a  committee  to 
present  the  resolutions  to  Postmaster  Hesing.  The  leaders 
claimed  that  the  project  was  an  invention  of  the  enemy  and 
that  it  was  a  part  of  the  plan  of  the  companies  to  provide 
against  future  strikes  on  their  lines.  It  is  to  be  hoped  that 
the  postoffice  department  will  place  a  proper  estimate  upon 
the  value  of  the  resolutions  and  consign  them  to  the  waste 
basket.  Aside  from  the  labor  agitators  the  people  of  Chi- 
cago are  in  favor  of  the  plan.  Business  men  particularly 
want  improved  local  service,  and,  as  the  Tribune  ■^oyoX.'s,  out 
editorially,  all  that  Postmaster  Hesing  can  do  to  expedite  the 
delivery  of  drop  letters  will  be  accepted  gratefully  by  the 
citizens  of  Chicago.  At  present,  owing  to  causes  for  which 
he  cannot  be  held  responsible,  it  takes  altogether  too  long 
a  time  to  send  a  letter  fiom  one  part  of  the  city  to  another 
and  to  get  a  reply.  If  it  were  not  for  telephones  and  other 
means  of  private  communication,  people  living  in  Lake  View 
and  Hyde  Park  would  be  almost  as  far  apart  as  if  theylivedl 
200  miles  from  one  another.  The  department  has  not  shown 
imtil  of  late  any  disposition  to  deal  justly  with  Chicago,  and 
even  now  the  city  office  has  not  the  force  it  ought  to  have. 
Deficiencies  for  which  the  Washington  authorities  are  to 
blame  will  be  made  good  to  some  extent  when  the  street  car 
lines  are  utilized  for  mail  purposes  in  accordance  with  the 
plan  Mr.  Hesing  is  working  out.  He  may  be  able  by  means 
of  it  to  get  things  down  to  a  point  where  a  person  can  mail 
a  city  letter  in  the  morning  and  get  a  reply  to  it  the  same 
day.  Then  the  postal  service  will  become  popular  and  there 
will  be  few  complaints  where  there  are  many  now. 


How  cheering  it  is  in  these  days  of  wrangling  and  dis- 
pute over  old  inventions  to  encounter  a  brand-new  de- 
parture in  the  electrical  field,  and  that,  too,  one  that  is  sure 
to  remain  to  the  uncontested  credit  of  the  original  inventor. 
We  do  not  know  the  name  of  the  genius  who  has  made  the 
strange  discovery  in  dynamo  construction  of  which  we  shal! 
presently  speak,  but  the  news  comes  from  the  rock-bound 
hills  of  New  Hampshire,  and  it  is  fair  to  assume,  therefore^ 
that  Yankee  ingenuity  has  scored  another  triumph  and 
added  a  greater  name  to  the  proud  roll  of  New  England 
benefactors  of  industry,  already  honored  by  a  Howe  and  a 
Whitney,  a  Franklin  and  a  Morse. 

The  news  comes  through  the  columns  of  the  Union,  o-f 
Manchester,  N.  H.,  and  was  published  on  the  nth  of 
January,  1S95.  It  is  well  to  be  exact  in  noting  these  de- 
tails, for,  although  no  one  is  apt  to  attempt  to  snatch  the 
laurel  from  the  brow  of  the  bold  innovator,  the  future  histo- 
rian of  electrical  development  may  be  very  grateful  for  the 
though tfulness  that  preserved  the  data  in  the  files  of  the 
technical  press.  It  is  curious  to  note,  also,  that  the  an- 
nouncement was  not  heraldedas  of  the  greatest  importance, 
as  one  would  suppose,  but  is  tucked  away  among  other  news 
items  from  Lancaster — whether  the  Lancaster  of  Coos 
county.  New  Hampshire,  or  the  Lancaster  of  Worcester 
county,  Massachusetts,  is  not  stated,  but  probably  the  for- 
mer. Undoubtedly,  then,  this  is  an  instance  of  modest 
genius,  shrinking  from  public  gaze,  but  discovered  by  the 
shrewd  correspondent  of  the  Union.  The  newspaper  man, 
too,  with  consummate  art,  so  words  his  announcement  as 
to  make  the  news  of  the  great  invention  come  as  a  climax  o-f 
what  would  otherwise  be  a  very  commonplace  statement. 
"  Another  dynamo  is  to  be  added  to  the  electric  light 
plant,"  he  begins.  Nothing  very  remarkable  about  that,  but 
observe  how  the  wonders  follow  thick  and  fast:  "It  is  to 
be  of  the  latest  improved  specimen,  and  will  have  a  capacity 
of  14,000,000  volts  per  second.  It  has  been  constructed 
especially  for  volts,  instead  of  the  common  kind  of  elec- 
tricity." \ 

That  this  is  a  startling  novelty  in  dynamo  constructioi* 
will  be  conceded  by  all  electricians.  There  may  be  some 
who  will  doubt  the  authenticity  of  this  news,  and  we  beg  to 
invite  the  incredulous  to  inspect  the  clipping  from  the 
Unioji,  which  we  have  reverently  placed  on  file  in  this 
office.  We  do  not  intend  to  discuss  the  far-reaching  im- 
portance of  this  currentless  dynamo.  We  are  still  marvel- 
ing at  the  mere  fact  of  its  invention.  We  obser\'e  that  the 
amperes  are  eliminated,  probably  by  some  device  resembling 
the  ingenious  ohm  sifter  that  excited  so  much  discussion  a 
year  or  so  ago,  but  the  volts  have  been  well  taken  care  of. 
At  the  rate  of  14,000,000  per  second,  how  they  would. 
mount  up  in  a  year,  ten  years,  of  running  t  The  mind  is 
bewildered  at  the  thought. 
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The  Brooklyn    Strike. 

Reviewing  the  strike  on  the  trolley  roads  of  Brooklyn, 
*'Matthew  Marshall,"  ihe  financial  writer  of  the  Siin^  says: 

The  strike  at  Brooklyn,  with  the  rioting  and  violence 
which  have  accompanied  it,  has  become  nothing  but  an  out- 
break of  lawlessness  which  will  in  due  time  be  put  down,  as 
so  maiy  other  outbreaks  ot  the  same  kind  have  heretofore 
been  put  down,  by  the  strong  hand  of  the  constituted  author- 
ities. In  this  respect  there  can  be,  among  right-thinking 
people,  but  one  opinion  of  it.  Whatever  may  have  been 
the  grievances  of  the  strikers,-  and  however  unjustly  ihey 
mav  have  been  treated,  society  cannot,  consistently  with  its 
own  self-preservaiioD,  permit  them  and  their  allies  to  re- 
dress those  grievances  and  secure  justice  by  the  means  to 
which  they  have  resorted.  The  progress  of  civilization  for 
the  last  thousand  years  has  been  in  the  direction  of  taking 
away  from  individuals  the  forcible  righting  of  their  wrongs 
and  vesting  it  in  courts  and  in  legislatures.  In  these  closing 
years  of  nineteenth  century  a  reversion  to  the  methods  of 
the  dark  ages  is  unendurable. 

That  this  strike,  therefore,  like  the  many  similar  strikes 
which  have  within  the  past  twenty  years  preceded  it, 
cannot,  as  at  present  conducted,  succeed,  is  a  foregone  con- 
ciusion.  It  has  taken  on  the  shape  of  a  rebellion,  and  a  re- 
bellion to  be  justified  must  become  a  revolution.  Unless 
the  Brooklyn  rioters  are  prepared  to  overthrow  the  govern- 
ment that  exists  and  set  up  in  its  place  one  of  their  own, 
they  must  themselves  be  subdued  and  punished.  It  is  a 
plain  case  lor  the  application  of  the  principle:  ''All  they 
that  take  the  sword  shall  perish  with  the  sword."  Men  who 
assault  their  competitors  and  destroy  the  property  of  their 
former  employers  are  not  to  be  exempt  from  the  treatment 
of  malefactors  merely  because  their  number  is  great  and 
they  have  the  semblance  of  an  organization.  They  must 
either  conquer  society  or  be  conquered  by  it,  and  as  society 
outnumbers  them  by  a  hundred  to  one,  it  is  pretty  sure  of 
ultimate  victory. 

It  is  remarkable  how  blind  to  this  truth  so  many  other- 
wise enlightened  and  intelligent  people  are.  Instead  of  an 
unanimous  condemnation  of  the  breaches  of  ihe  peace  and 
of  the  destruction  of  property  which  usually  accompany 
strikes  of  this  magnitude,  we  find  a  divided  public  opinion, 
with  a  numerous  party  favoring  the  lawbreakers.  Thus, 
the  mayor  of  Brooklyn  has  openly  avowed  his  sympathy 
with  the  men  whom  it  is  his  duty  to  treat  as  criminals;  the 
police  have  fraternized  with  them;  residents  along  the  line 
of  the  railroads  have  aided  and  abetted  them  in  destroying 
cars,  beating  motormen,  obstructing  tracks  and  cutting 
trolley  wires;  shop-keepers  have  refused  to  sell  supplies  to 
the  soldiers  called  out  to  preserve  order;  newspapers  have 
espoused  the  cause  of  the  rioters,  and  villified  their  victims; 
and  lawyers  and  judges  have  been  found  to  use  the  ma- 
chinery of  the  law  to  render  them  assistance.  It  is  as 
though  a  man's  neighbors  should  applaud  and  aid  the  in- 
cendiaries setting  fire  to  his  house,  and  should  obstruct  the 
firemen  in  their  efforts  to  extinguish  the  flame.=,  in  disre- 
gard of  the  obvious  fact  that  their  own  houses  may  be  the 
next  objects  of  attack.  For,  if  one  set  of  men  are  allowed 
to  extort  money  from  other  men  as  the  price  of  immunity 
from  injury,  another  set  may  dq  the  same,  and  the  country 
would  soon  be  overrun  with  bands  of  tramps  living  by  pil- 
lage and  ransom.  A  peaceable  strike  often  conies  very  close 
to  extortion  by  threat  and  intimidation,  but  a  riotous  strike 
is  intolerable. 

The  explanation  of  this  aberration  of  judgment  lies  doubt- 
less in  the  fact  that  a  vast  number  of  men  are  governed  in 
their  conduct  more  by  feeling  than  by  cool  reason,  and  con- 
sider immediate  results  rather  than  remote  consequences. 
So  many  of  them,  too,  are  earners  of  wages  themselves  that 
their  sympathies  are  with  those  in  the  same  situation,  and 
the  payers  of  wages  being  in  the  minority,  the  preponder- 
ance of  opinion  is  against  them.  The  disparity  is  still 
greater  between  the  employers  of  large  numbers  of  laborers 
and  the  rest  of  their  fellow-citizens.  They  are  but  a  hand- 
ful compared  to  a  multitude.  The  men  capable  of  direct- 
ing profitably  the  exertions  of  other  men  are  as  few  in  num- 
ber as  are  the  generals  capable  of  commanding  an  army, 
and  nothing  but  stern  necessity  compels  submission  to 
them.  Then,  too,  the  amount  of  wages  paid  to  each  worker 
is  so  small,  relatively,  to  the  profits  of  his  employer  that  it 
seems  indequate  and  the  refusual  to  increase  it  a  trifle  ap- 
pears unreasonable.  It  is  forgotten  that  a  sum  small  itself 
is  great  when  multiplied  a  thousandfold,  and  that  an  increase 
of  a  few  cents  in  the  daily  wages  of  each  of  a  multitude  of 
employes  comes  at  the  end  of  the  year  to  a  very  large 
amount.  If  the  6,000  Brooklyn  railroad  employes,  for  ex- 
ample, should  be  paid  only  25  cents  a  day  more  than  their 
present  wages,  they  would  in  the  aggregate  receive  in  the 
course  of  365  days  an  increase  of  $547,500.  What  the  total 
increase  would  be  if  all  other  wage-earners  obtained  a  cor- 
responding addition  to  their  present  pay  it  is  easy  to 
imagine.  The  dispute  in  Brooklyn  does  not,  therefore,  in- 
volve a  few  cents,  but  hundreds  o  f  thousands  of  dollars,  and 
those  who  censure  the  employers  for  not  granting  the 
strikers'  demands  have  not  sufficiently  considered  the 
matter. 

Nevertheless  this  predilection  of  the  public  in  favor  ot 
strikers,  and  its  disposition  to  look  kindly  upon  even  their 
lawless  efforts  to  gain  an  advanlage  over  their  employers, 
must  be  accepted  as  a  fact  and  dealt  with  as  such.  Wise 
met  treat  other  men  as  being  not  what  they  would  like  to 
have  them  be,  but  what  they  are;  and  since  an  ounce  of 
prevention  is  better  than  a  pound  of  cure,  the  prevention 
of  riotous  strikes,  if  it  could  be  accomplished,  would  be  bet- 
ter than  their  suppression  by  the  police  and  militia.  Thus 
far,  as  the  Brooklyn  strike  and  the  other  great  strikes  which 
have  recently  preceded  it  abundantly  prove,  no  method  of 
such  prevention  has  been  discovered.  Compulsory  arl->itra- 
tion.has  been  urged  for  the  purpose;  but  if  the  submission 
to  arbitration  is  to  be  compelled,  and  the  award  of  the  arbi- 
trators is  to  be  enforced,  it  amounts  to  a  government  regula- 
tion of  wages,  the  next  step  after  which  is  the  assumption 
by  the  government  of  the  management  of  all  great  indus- 
tries. 

Everything  indicates  that  under  the  pressure  of  the  dis- 
content which  is  an  ineradicable  element  of  human  nature. 


civilized  society  is  gradually  shaping  itself  into  a  system  in 
which  private  aflfairs  will  be  much  more  regulated  by  law 
than  they  are  now,  and  that  the  outcome  eventually  will  be 
what  is  called  state  socialism.  The  sympathy  of  the  public 
with  the  Brooklyn  strikers,  and  its  impatience  with  the  in- 
convenience caused  by  the  refusal  of  their  employers  to 
yield  to  them  is  one  proof  of  this  tendency.  *  ^  -  # 
Then,  too,  we  have  laws  fixing  the  hours  of  labor,  and  the 
age  at  which  young  people  of  both  sexes  may  be  employed 
in  factories,  laws  regulatmg  the  construction,  ventilation 
and  sanitary  arrangements  of  the  factories  themselves,  and 
laws  for  the  inspection  of  food  and  drink.  We  are,  there- 
fore, already  arrived  at  a  point  from  which  turther  steps  in 
the  direction  already  taken  will  soon  land  us  where  the 
government  will  make  rules  for  every  affair  of  life,  and  the 
citizen  will  not  only  not  be  permitted  to  do  wrong,  but  also 
not  to  do  right,  excepting  in  a  prescribed  manner. 

This  is  the  goal  toward  which  those  who  clamor  for  gov- 
ernment interference  in  settling  strike  disputes,  and  for  more 
stringency  in  the  regulation  of  tenement  houses,  of  factories, 
and  of  the  liquor  traffic,  are  driving  society.  To  the  same 
goal  leads  the  policy  of  constructing  railroads  at  the  public 
expense,  of  which  our  own  municipal  rapid  transit  scheme  is 
a  conspicuous  example.  Fortunately,  we  can  travel  toward 
it  no  faster  and  no  farther  than  suits  the  majority  of  our  citi- 
zens, and  it  is  possible  that  some  day  experience  may  induce 
them  to  halt  and  turn  the  opposite  way.  Meanwhile  it  is 
comforting  to  see  in  Brooklyn,  as  we  saw  in  Chicago,  that 
in  spite  of  the  prevalent  fondness  for  raising  wages  at  the 
expense  of  employers,  a  great  deal  in  still  left  of  individual 
liberty,  and  that  men  who  are  willing  to  work  for  the  wages 
offered  them  cannot  always  be  prevented  by  force  Irom  doing 


Echoes  of  the  Brooklyn  Strike. 

At  their  meeting  on  Monday  evening  the  Brooklyn  alder- 
men adopted  resolutions  demanding  the  revocation  of  the 
franchises  of  the  three  objectionable  trolley  railroad  com- 
panies of  that  city.  The  vote  was  10  for  and  S  against,  the 
president  of  the  board  voting  against  the  resolutions.  There 
was  a  big  demonstration  of  strikers  in  the  vicinity  of  the  city 
hall  while  the  aldermanic  action  was  being  taken.  From 
S, 000  to  10,000  people  participated,  but  it  was  a  well-ordered 
crowd,  and  shortly  after  the  strikers'  representatives  had 
gone  into  the  hall  with  the  manifesto  the  gathering  broke 
up  gradually  and  peaceably. 

In  regard  to  the  resolution  passed  by  the  aldermen.  Mayor 
Schieren  said:  "When  this  resolution  comes  before  me 
Wednesday  next  in  the  regular  way  I  will  have  something 
to  say  about  it.  I  decline  to  say  in  advance  what  I  shall 
do." 

President  Benjamin  Norton  of  the  Atlantic  Avenue  Rail- 
way company  was  arraigned  before  United  States  Commis- 
sioner Morle  in  Brooklyn  on  the  4th  instant,  charged  with 
the  violation  of  a  United  States  statute  in  displaying  United 
States  mail  signs  on  trolley  cars  that  were  not  carrying  mail. 
United  States  District  Attorney  Bennett  appeared  for  the 
prosecution.  Ex-Judge  Morris,  counsel  for  Mr.  Norton, 
contended  that  the  agreement  of  the  company  with  the 
United  States  government  provided  that  they  must  be 
ready  to  carry  mail  on  all  trains  or  cars,  and  that  while 
perhaps  there  might  have  been  cars  without  mail  actually  on 
them,  the  cars  when  the  sign  was  put  on  had  been 
engaged  in  carrying  mail. 

The  strikers  have  is-.ued  a  manifesto  asking  the  public  to 
take  note  of  the  orderly  manner  in  which  they  conducted 
themselves  at  the  city  hall,  and  denouncing  the  police  for 
keeping  them  from  assembling  in  the  public  square. 

fudge  Gaynor  has  handed  down  a  decision  on  the  appli- 
cation for  a  writ  of  mandamus  against  the  Atlantic  Avenue 
company.  The  application  was  made  by  James  O'Connell, 
a  mineral  water  bottler,  who  claims  to  have  suffered  great 
financial  loss  because  the  company  has  not  operated  its  cars. 
Judge  Gaynor  allows  the  company  twenty  days  in  which  to 
make  answer  before  a  judge  and  jury.  The  decision  fol- 
lows closely  the  hues  of  Judge  Gaynor's  rulings  in  the  pre- 
vious application  for  mandamus. 

An  Albany  dispatch  states  that  the  hearing  on  the  appli- 
cation in  behalf  of  the  Brooklyn  trolley  strikers  to  annul 
the  charter  of  the  Brooklyn  Heights  company  because  of 
its  failure  to  operate  its  line  was  resumed  before  Attorney- 
general  Hancock  to-day.  A  decision  is  not  expected  for 
several  days. 

Grievances  of  the  Boston  Street  Car  Men. 

The  West  End  Street  Railway  company  of  Boston  will 
be  requested  to  give  the  representatives  of  the  conductors, 
drivers  and  motormen  another  conference.  The  articles  of 
agreement  fixing  the  rate  of  wages  and  hours  of  labor,  as 
proposed  by  President  Little  and  General  Manager  Sergeant, 
are  not  satisfactory  to  the  members  of  the  Conductors', 
Drivers'  and  Motormen's  Union.  The  employes  of  theroad 
ask  for  an  advance  of  wages  over  the  1894  rate  of  25  cents 
a  day,  and  for  a  reduction  in  their  hours  of  labor. 


Interior  Department  Telephone  System. 
In  the  telephone  field  the  event  of  the  year  was  the 
awarding  last  week  of  the  United  States  government  con- 
tract for  supplying  telephones  in  the  public  buildings  at 
Washington,  D.  C,  to  take  the  place  ol  the  Bell  telephones 
heretofore  in  use  there. 

An  effort  had  been  made  to  obtain  a  reduction  in  rentals 
by  the  government,  and  the  effort  being  unsuccessful,  the 
secretary  of  the  interior  advertised  for  proposals  under 
specifications  for  supplying  the  necessary  telephone  ex- 
change switchboards,  instruments  and  lines. 

Considerable  rivalry  ensued,  and  the  various  telephone 
companies  put  forth  their  best  efforts  to  obtain  the  business. 
A  special  expert  committee  was  appointed  by  the  secretary 
of  the  interior  to  examine  into  and  make  trial  in  actual  prac- 
tice of  the  apparatus  submitted  by  the  bidders. 

These  tests  had  been  going  on  for  some  months  and  were 
somewhat  exhaustive  in  their  determinations.  The  contract 
was  awarded  to  the  Western  Telephone  Construction  com- 
pany for  115  telephones  and  three  switchboards.  The  tele- 
phones are  to  be  of  the  No.  i  dynamic  type  (magneto  form), 
and  the  switchboards  of  the  latest  improved  No.  i  type  of 
that  company. 

It  is  said  that  the  result  of  these  tests  showed  a  remark- 
able average  of  superiority  for  the  Western  Telephone  Con- 
struction company's  instruments,  and  the  fact  that  the  con- 
tract was  awarded  to  that  company  at  almost  double  the 
price  for  the  apparatus  offered  by  the  next  highest  bidder  is 
something  to  be  proud  of  and  reflects  great  credit  upon  the 
successful  bidder. 

The  instruments  will  connect  the  secretaries'  offices  and 
chiefs  of  bureaus  and  chiefs  of  divisions  with  one  another. 

The  main  switchboard  will  be  located  in  the  Patent  Office 
building,  and  the  wires  will  extend  to  the  Pension  Office 
building,  Bureau  of  Education  and  other  buildings. 


A  barrel  containing  steel  castings,  but  which  had  for- 
merly contained  alcohol,  exploded  at  the  Westinghouse 
works  at  Brinton,  Pa.,  on  February  2d.  John  Dugan  was 
killed  instantly,  and  Michael  Purdy  and  George  Long  are 
thought  to  be  fatally  hurt. 


Electrical  Machinery  in  Coal  Mines. 

This  journal  has  always  taken  a  very  active  interest  in 
everything  that  appertains  to  the  use  and  application  of 
electricity  in  mining,  recognizing  as  it  does  that  there  is  a 
great  opportunity  for  the  introduction  of  this  agent  of  light, 
heat  and  power  in  a  large  variety  of  avenues,  says  Black 
Diamond.  It  commends  itself  upon  many  grounds,  and 
there  can  be  no  dispute  but  that  its  adaptation  under  favor- 
able conditions  is  time  saving,  labor  saving  and  money  sav- 
ing, and  a  most  economical  investment.  Many  mines  are 
practically  electrically  equipped.  They  have  the  whole 
mining,  handling  and  to  a  certain  extent  transportation 
of  their  product  from  the  mine  to  the  cars  conducted  by 
electric  power.  In  fact,  electric  machine  mining  is  rapidly 
superseding  manual  labor,  and  one  of  the  strong  factors 
which  commends  its  adoption  and  use  is  the  fact  that 
the  machine  is  not  liable  to  strike  or  indulge  in 
violence.  Practically  every  strike  in  the  coal  regions  re- 
sults in  turning  the  drift  of  the  thoughts  of  the 
coal  operator  very  strongly  in  the  direction  of  the  use  of 
mining  machines  to  be  run  by  electricity  or  compressed  air, 
and  the  electric  factor  is  therefore  becoming  a  very  import- 
ant agent-  We  know  that  the  owners  and  operators  of  the 
miners  in  the  Massillon  field  are  reported  to  be  seriously  con- 
sidering the  introduction  of  electric  plants  at  their  mines. 
Those  working  the  thick  vein  mines  are  receiving  proposi- 
tions from  the  manufacturers  of  machine  devices  of  a  mcst 
favorable  character,  and  on  a  basis  which  may  result  in  de- 
veloping a  large  amount  of  business  along  this  line.  Hand 
labor  is  rapidly  giving  place  to  machine  methods,  with  the 
result  that  the  output  capacity  of  a  large  number  of  shafts 
is  very  much  increased,  and  that  the  consequent  average  cost 
per  ton  for  working  expense  and  general  cost  of  manage- 
ment is  correspondingly  decreased.  Machine-cut  coal,  too, 
is  much  cleaner  and  can  stand  a  journey  better  than  that 
which  has  been  mined  with  powder.  It  has  not  so  great  a 
tendency  to  become  Iriable  and  it  comes  to  market  in  a 
much  better  condition.  The  initial  cost  of  the  machine 
plant  may  appear  to  be  an  important  point  in  its  adoption, 
but  it  is  a  self-paying  investment  and  rapidly  recoups  to  the 
investor  what  outlay  has  been  incurred  in  putting  it  in. 
Where  machine  methods  have  been  introduced  in  mining 
coal  they  have  been  universally  successful  and  have  achieved 
results  which  have  justified  their  adoption  wherever  the  size 
of  the  vein  and  the  extent  of  the  mine  are  sufficient  to  warrant 
the  initial  cost.  We  might  make  an  animadversion  here  to  the 
interest  and  discussion  which  is  going  on  in  connection  with  the 
development  of  electricity  direct  from  coal.  It  appears  that  a 
number  of  scientists  are  greatly  agitated  over  the  possibility 
of  transmitting  energy  from  the  pit's  mouth  by  force  of  v»ire 
to  points  where  coal  is  distributed.  It  is  said  that  the  loss 
of  coal  occasioned  by  the  transmission  of  electricity  by  wire 
for  100  miles  is  only  25  per  cent.,  so  that  the  purchaser 
of  a  ton  of  coal  at  the  end  of  the  100  miles  would  prac- 
tically receive  the  value  of  three-fourths  of  a  ton  for 
every  ton  consumed  at  the  mines.  We  give  this  sugges- 
tion but  very  little  credence,  and  doubt  whether  electricity 
will  be  developed  on  a  basis  that  will  enable  its  consumption 
in  this  manner.  Even  if  it  did,  the  loss  on  one  hand  and  the 
cost  and  expense  entailed  in  developing  light  and  heat  and 
power  upon  this  basis,  on  the  other  hand,  would  be  too  great 
to  permit  ot  its  competition  with  the  present  system  of  coal 
business.  It  is  also  questionable  whether  the  average  engine 
does  not  obtain  a  much  greater  percentage  of  steam  power 
than  it  is  credited  wiih  in  running  a  plant.  Thus  it  does  not 
appear  that  after  all,  even  if  this  idea,  which  is  somewhat  of 
a  Gulliver  nature,  were  possible,  there  will  be  much  econ- 
omy in  its  adoption.  The  fact  of  the  matter  is  that  coal  has 
got  its  market;  it  has  got  its  natural  uses;  and  despite  the 
adoption  of  oil  and  gas  and  other  factors  it  \vill  hold  its  trade 
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In  this  association,  too,  the  appearance  of  machinery  upon 
the  field  as  a  factor  of  labor  in  mines  and  as  an  economical 
agent  becomes  of  still  greater  utility,  and  it  may  be  said  that 
mechanical  method  is  becoming  more  and  more  the  hand- 
maiden of  the  coal  industry. 


Air  Blast  Transformers. 

In  every  city  and  in  many  of  the  large  towns  there  are 
certain  localities  where  a  very  large  number  of  lights  are 
used  within  a  comparatively  limited  area.  Such  districts  can 
be  efficiently  and  successfully  operated  from  a  transformer 
sub-station  within  a  building  at  or  near  the  local  center  of 
distribution,  the  current  being  carried  from  the  sub-station 
to  the  consumers  over  three-wire  secondary  mains.  Outly- 
ing groups  of  lights  also  can  be  operated  In  this  way  to 
great  advantage  by  large  transformers  connected  to  the  cen- 
tral station  by  high  tension  feeders.  One  of  the  principal 
advantages  of  such  methods  is  that  it  admits  of  large  trans- 
formers, and  they  are  essentially  more  eflicient  than  smaller 
ones. 

The  principal  difficulty  met  with  in  transformer  work  is 
tlie  matter  of  temperature.  All  large  transformers  to  be 
efficient  and  economical  must  be  provided  with  artificial 
means  of  cooling. 

Many  methods  have  been  from  time  to  time  proposed  for 
the  artificial  cooling  of  large  transformers;  such,  for  example, 
as  the  circulation  of  oil  through  the  transformer  and  a  cool- 
ing tank,  or  the  passage  of  water  or  other  cooling  fluid 
through  pipes  within  the  transformer.  The- General  Elec- 
tric company  has  devised  a  simple  and  efficient  air  blast  sys- 
tem, which  consists  of  a  transformer,  herewith  illustrated. 


Utilization  of  Culm. 

A  Wilkesbarre,  Pa.,  correspondent  of  the  A^ew  York 
Tri dim e  wrhes  as  follows:  The  chief  question  of  interest 
to  coal  operators  and  people  in  general  in  the  coal  regions 
atpresent  is  the  proposed  utilization  of  the  hundredsand  hun- 
dreds of  culmbanks  scattered  throughout  the  coal  territory. 
The  scheme  is  an  elaborate  one;  its  practicability  is  open  to 
considerable  doubt  in  the  minds  of  many.  It  is  the  use  of 
the  culm  to  produce  electricity,  which  is  to  be  transmitted 
to  the  large  cities.  Local  capitalists  and  electricians  and  capi- 
talists and  electricians  from  other  places  are  greatly  inter- 
ested in  the  scheme,  and  it  is  expected  that  sufficient  money 
will  be  invested  at  least  to  test  it. 

If  the  plan  is  successful  it  will  make  a  great  deal  of 
money  for  those  interested.  It  is  proposed  to  generate 
electricity  in  the  coal  regions,  using  the  culm  as  fuel,  and 
transmit  it  to  New  York,  Philadelphia  and  other  large  cities 
by  wire,  there  to  be  used  for  light,  power  or  heating  pur- 
poses. 

The  supply  of  culm  is  so  great  as  to  be  almost  beyond 
estimate.  At  every  mine  that  has  been  in  operation  for  a 
year  or  more,  great  heaps  of  coal  refuse,  rising  as  high. 
sometimes,  as  a  four  or  five-story  house,  cover  the  ground 
for  great  distances,  while  at  mines  which  have  been  in  oper- 
ation for  twenty  years  or  so,  or  at  others  which  have  long 
since  been  abandoned,  the  great  heaps  of  culm  cover  acres 
and  acres,  'i'here  are  millions  and  millions  of  tons  of  this 
culm  in  this  village  alone,  and  as  it  is  nearly  all  close  to  rail- 
road tracks  it  could  be  at  little  cost  transported  to  the  pro- 
posed plant. 

This  plant,  according  to  the  plan  which  has  yet  advanced 
no  further  than  an  outline  in  the  minds  of  progressive  capi- 
talists and  electricians,  would  be  located  near  this  city,  in 
some  place  central  to  all  the  mines  and  close  to  one  of  the 
several  great  heaps  of  culm  which  are  near  and  in  some 
places  within  the  city  limits.  Great  furnaces  would  be 
erected,  generators  built,  and,  as  the  electricians  say, 
electricity  ''would  be  made"  in  as  great  amount  as  desired. 


AIR    r.LAST    TRANSFORMERS. 


having  numerous  air  ducts  through  which  cool  air  is  con- 
stantly forced  by  means  of  a  blower,  the  temperature  being 
sufiiciently  reduced  by  radiation  from  the  walls  of  the  ducts. 
This  system  is  practically  the  same  as  that  by  which  all 
large  dynamos  are  kept  cool,  differing  only  in  that  in  the 
dynamo  there  is  a  rotating  armature  to  create  the  necessary 
draft,  while  in  the  transformer  a  separate  fan  has  to  be 
used. 

By  means  of  the  air  blast  the  rise  in  temperature  may  be 
readily  kept  below  5o  degrees  Centigrade,  or  even  lower  if 
required,  the  200  kilowatt  transformers  recently  manufac- 
tured for  the  Cataract  Construction  company  having  a  maxi- 
mum rise  of  but  35  degrees  Centigrade. 

The  power  required  to  supply  the  necessary  air  blast  of 
course  varies  with  the  transformer  capacity  installed,  and 
also  with  the  distance  that  it  is  necessary  to  convey  tlie  air 
from  the  blower  to  the  transformer.  Under  ordinary  con- 
ditions, however,  it  will  not  exceed  one-half  of  one  per  cent, 
of  the  total  capacity  of  the  transformers  cooled,  and  in  large 
sub-stations  it  may  generally  be  reduced  to  one-fourth  of  one 
per  cent. 

A  simple  method  of  installing  one  or  more  large  sub-sta- 
tion transformers  is  to  place  them  over  a  duct  beneath  the 
floor,  having  suitable  openings  beneath  each  transformer  for 
the  air  blast,  which  is  maintained  in  the  duct  by  means  of  a 
blower  driven  from  any  convenient  source  of  power,  the 
duct  at  the  same  time  serving  as  a  convenient  place  to  locate 
all  wires  coming  to  the  transformers.  The  air  passes  through 
the  duct  upward  through  the  transformer,  and  may  either 
escape  into  the  surrounding  room  or  may  be  led  away 
through  other  ducts,  as  may  be  found  most  convenient. 

Transformers  of  the  air  blast  type  are  built  in  the  follow- 
ing standard  sizes:  Forty,  65,  75,  100,  150  kilowatts. 
Special  transformers  of  intermediate  or  larger  sizes  can, how- 
ever, be  furnished  almost  as  promptly  as  standard  apparatus. 


The  Postal  Telegraph  company  is  keeping  pace  with  the 
development  of  the  South  by  extending  its  lines  as  rapidly 
as  possible  in  that  section.  It  is  now  making  arrange- 
ments to  run  a  line  into  Knoxville  and  East  Tennessee,  and 
J.  W.  Kates,  superintendent  of  the  Southern  division,  has 
charge  of  the  matter. 


The  Wilkesbarre  plant  would  be  the  central  plant,  and 
branch  plants  would  be  built  in  the  Hazleton  region  near 
Pitts'on,  at  Freeland,  near  Harleigh  and  others  in  the  region 
of  Pottsville,  with  perhaps  one  or  two  in  Lackawanna 
county.  The  company  would  use  electricity  to  transport 
the  culm  from  the  banks  in  the  vicinity  of  the  plants  and 
thus  dispense  with  costly  steam  power. 

Culm  has  been  used  in  this  region  in  some  manufactories; 
and  on  the  Delaware,  Lackawanna  and  Western,  the  Lehigh 
Valley  and  the  Jersey  Central  railroads  special  engines  have 
been  constructed  to  use  the  culm  as  fuel.  They  are  called 
"dirt-burners,"  and  a  good  many  of  them  are  in  use  on  the 
mountain  divisions.  They  are  very  powerful,  and  are  of 
great  service  in  taking  freight  and  coal  up  the  heavy  grades. 
No  trouble  is  experienced  in  burning  the  culm,  as  special 
grates  have  been  invented  for  the  purpose;  a  heavy  draught 
is  the  chief  requisite,  and  with  this  and  the  special  grate  the 
engines  consume  coal  dust  or  culm  in  great  quantities.  As 
a  steam  producer  the  culm  has  given  great  satisfaction,  and 
there  is  no  doubt  that  it  would  be  quite  as  successful  a  pro- 
ducer of  electricity  generating  power  as  it  is  on  the  engines. 
Then,  too,  an  improved  grate  is  spoken  of,  and  with  the  lat- 
est improvements  it  is  expected  to  get  a  greater  quantity  of 
power  out  of  a  given  amount  of  culm  than  is  produced  in 
the  latest  engines. 

The  cost  of  the  culm  will  be  very  small;  in  fact  it  is  now 
given  away,  and  as  in  the  majority  of  cases,  valuable  land 
will  be  recovered  by  the  removal  of  the  culm,  the  mine- 
owners  will  want  but  little,  or  perhaps  nothing,  for  its  use. 
It  is  estimated  that  the  cost  of  culm  per  year,  taking  every- 
thing into  consideration,  will  not  exceed  $3  per  horse 
power,  and  as  on  another  rough  estimate  it  is  calculated 
that  the  electricity  can  be  soid  on  the  average  at  $7  per 
horse  power  a  year,  it  is  easy  to  be  seen  that  the  enormous 
profits  would  make  the  investment  a  paying  one.  A  ready 
sale  could  be  found  in  all  the  big  cities  for  a  great  amount 
of  electric  power,  and  though  the  original  capital  of  the 
plant  would  of  necessity  be  great,  there  could  be  found 
plenty  of  capitalists  ready  to  place  amounts  aggregating  sev- 
eral million  dollars,  with  the  prospect  of  the  great  percent- 
age of  profit  that  at  present  seems  possible. 

There  are  many  large  cities  within  easy  communication  of 
Wilkesbarre,  the  proposed  center  of  the  new  plan,  and  the 
branch  cities,  and  the  power  could  be  conveyed  to  them  and 
distributed  at  a  comparatively  moderate  expense.  The 
wires  and  poles  would  be  the  chief  item  of  expense,  but 
New  York  is  only  167  miles  from  here  by  railroad,  and 
Philadelphia  about  150;  then  there  are  Newark,  Jersey 
City,  Paterson,  Trenton,  Easton,  Allen  town,  Reading, 
Bethlehem  and  a  score  of  other  cities  of  considerable  size, 
to  which  the  electricity  could  be  supplied  at  a  much  lower 
cost  than  it  is  at  present.     As  the  wires  could  be  run  over 


the  mountains,  the  distance  as  now  known  by  railroad  to 
these  cities  could  be  greatly  reduced. 

As  compared  with  the  estimated  price  to  be  paid  per 
horse  power  for  the  Niagara  Falls  electricity,  it  is  $S,  or 
more  than  one-half  less.  A  comparison  of  the  two  schemes 
greatly  favors  the  "coal-dirt"  plan. 

If  the  culm  scheme  is  ever  carried  out  in  the  erection  of 
a  plant  and  the  transmission  of  power  to  the  large  cities, 
the  probabilities  are  that  an  electric  road  will  be  built  from 
this  citv  to  New  York  and  Philadelphia  for  rapid  passenger 
transit,  with  a  possibility  of  its  being  extended  westward  to 
Chicago,  as  a  direct  line.  Wilkesbarre,  fortunately,  would 
be  on  a  straight  line  drawn  from  New  York  to  Chicago. 
This,  however,  is  spoken  of  only  as  a  possibility. 

Apropos  of  the  culm  banks,  an  absurd  story  was  recently 
circulated  that  legal  action  was  about  to  be  begun  by  an  or- 
ganization of  miners  to  get  possession  of  the  culm  banks  on 
the  ground  that  the  miner  is  supposed  to  be  paid  for  all  he 
sends  up  from  the  workings,  and  that  a  great  deal  of  the 
culm  consists  of  refuse  in  the  car,  for  which  he  is  "docked" 
a  certain  amount.  While  the  miners,  perhaps,  have  a  right 
to  a  certain  portion  of  it,  not  all  the  lawyers  and  all  the 
judges  in  the  world  could  determine  what  proportion  be- 
longed to  the  miner  and  what  to  the  operator,  or  how  much 
to  each  miner.  The  only  practicable  scheme  would  be  to 
apply  all  that  is  realized  from  the  sale  of  the  culm  to  the 
establishment  of  a  miners'  relief  fund,  or  some  measure  of 
like  nature  for  the  benefit  of  the  miners. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  February  2. — The  week  has  witnessed  the 
final  ending  of  the  Brooklyn  strike.  By  Thursday  all  of  the 
trolley  lines  which  were  closed  by  the  strike  were  in  opera- 
tion on  schedule  time.  All  of  the  companies  claim  to  have 
the  necessary  men  to  run  all  the  cars  which  are  in  condi- 
tion, and  as  soon  as  the  necessary  repairs  have  been  made 
to  the  cars  damaged  by  the  mobs  they  will  be  put  on  the 
lines.  The  troops  have  been  relieved  from  duty.  The 
police,  too,  have  been  sent  to  their  regular  posts.  The 
strike  has  left  a  legacy  of  considerable  litigation.  The 
strikers  have  made  a  new  move  in  the  legal  war  on  the  com  - 
panics  by  invoking  the  aid  of  the  federal  authorities. 
Mirabeau  L.  Towns,  representing  District  Assembly  75 
{Knights  of  Labor)  visited  United  Slates  District-Attorney 
Bennett  at  his  office  in  the  federal  building  and  made  com- 
plaint against  President  Norton  and  Superintendent  Quinn 
of  the  Atlantic  Avenue  company.  They  accused  theni  of 
violating  the  United  States  law  in  placing  United  States 
mail  signs  on  cars  not  actually  used  in  carrying  the  mails. 

At  the  annual  meeting  of  the  stockholders  of  the  Edison 
Electric  Illuminating  company  of  Brooklyn  the  following 
named  directors  were  elected  for  the  ensuing  year:  Frank 
L.  Babbott,  E.  LeGrand  Beers,  Charles  E.  Ciowell,  Ethan 
Allen  Doty,  Julian  D.  Fairchild,  C.  N.  Hoagland,  Darwin 
R.  James,  J.  G.  Jenkins,  Martin  Joost,  Lowell  M.  Pal- 
mer, Edwin  Packard,  George  Foster  Peabody  and  George 
11.  Southard.  The  inspectors  of  election  elected  \ver6  S.  O. 
BurnettandW.  W.  Freeman.  The  election  was  unanimous, 
23,397  shares  voting  out  of  a  total  of  28,423. 

On  Tuesday  the  board  of  experts  appointed  by  the  rapid 
transit  commissioners,  composed  of  Abram  S.  Hewitt,  O. 
Chanute, Thomas  C.  Clarke,  Wm.H.  Burr  and  Charles  Sooy- 
smith,  submitted  its  report  to  the  commission.  The  board 
thinks  it  wise  to  suggest  modifications  of  the  commissioners' 
plans  by  which  the  cost  will  be  brought  within  the  $50,000,- 
000  limit  fixed  by  law.  The  main  ideas  of  the  experts  are 
summarized  in  the  following  condensation  of  their  report: 

Briefly  stated,  the  law  which  has  been  approved  by  the 
people  of  the  city  of  New  York  provides: 

That  the  first  duty  of  the  commission  is  to  adopt  plans 
which  will  secure  rapid  transit,  by  which  is  plainly  intended 
transit  in  the  limits  of  New  York  at  as  high  a  rate  of  speed 
as  now  ordinarily  exists  upon  the  railroads  of  the  country 
outside  of  the  city  limits.  If  slower  transit  shall  be  pro- 
vided, it  must  be  only  as  incidental  to  the  main  require- 
ments of  rapid  transit  of  at  least  twenty-five  miles  per  hour, 
including  stops,  and  a  higher  rate  of  speed,  if  practicable. 

It  is  further  provided  that  the  plans  adopted,  whatever 
they  may  be,  shall  not  involve  an  expenditure  on  the  part  of 
the  city  of  New  Y'ork  of  more  than  $50,000,000. 

The  board  of  experts  has  concluded  to  recommend  the 
substitution  of  the  Fourth  avenue,  Lafayette  place  and  Elm 
street  line  for  the  Broadway  line  from  Fourteenth  street  to 
City  Hall  Park.  The  -reasons  which  have  led  them  to  this 
conclusion  are  as  follows: 

First — The  cost  of  the  structure  will  be  reduced  by  the      ■ 
sum  of  $3,700,000  below  the  estimated  cost  of  the  line  on 
Broadway,  between  Fourteenth  street  and  the  City  Hall. 

Second — The  location  on  Broadway  and  consequent 
crowds  at  the  stations  would  increase  the  congestion  of 
travel  which  exists  in  that  thoroughfare,  and  which  should 
not  be  aggravated. 

Third— The  adoption  of  this  route  reheves  Broadway, 
from  Union  Square  to  the  City  Hall,  from  the  serious  inter- 
ruption of  business  which  the  construction  of  the  tunnel 
routes  through  that  thoroughfare  would  involve. 

The  board  of  experts  recommends  that  above  Fourteenth 
street  the  two  express  tracks  he  carried  along  Broadway  in 
a  tunnel  in  the  rock,  so  as  to  avoid  disturbing  the  surface 
of  the  street  between  Sixteenth  and  Twenty-fifth  streets, 
and  that  four  tracks  be  constructed  along  Fourth  avenue 
to  Twenty-third  street,  and  thence  two  tracks  for  local  seiT- 
ice  through  Twenty-third  street  and  under  Madison  Square 
to  Twenty-fifth  street,  above  which  point  the  regular  four. 
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track  system,  as  previously  described,  would  be  resumed  on 
Broadway. 

For  the  East  Side  line  the  board  recommends  the  con- 
struction from  Tweniy-third  street  of  four  tracks  under 
Fourth  avenue  to  Forty-second  street,  and  thence  under  ihe 
Grand  Central  station,  with  two  tracks,  to  Ninety-seventh 
street,  and  thence  by  a  two-track  elevated  structure  to 
Mott  Haven,  a  point  where  the  existing  lines  of  travel  may 
be  easily  made  to  converge. 

In  addition  to  this  route,  the  board  of  experts  recommends 
that  two  tracks  shall  be  constructed  in  tunnel  under  Forty- 
second  street,  or  one  of  the  adjacent  streets,  to  a  connection 
with  the  West  Side  route  heretofore  recommended  on  Broad- 
way, thus  affording  an  independent  as  well  as  a  connecting 
rapid  transit  route  for  through  trains  between  the  West  and 
East  Side  lines.  In  time  this  tunnel  may  be  extended  west 
so  as  to  connect  with  the  tracks  of  the  New  ^'ork  Cen- 
tral railroad,  now  existing  along  the  river  front. 

The  cost  of  the  line  thus  recommended  above  Twenty- 
third  street  on  the  East  Side,  including  the  Forty-second 
street  line  as  far  west  as  Broadway,  will  be  $12,025,166, 
thus  eflfecting  a  saWng  of  about  $io,ooo,o<X)  on  the  esti- 
mated cost  of  the  East  Side  line  as  proposed  by  the  chief 
engineer. 

The  total  cost  of  the  lines  herein  recommended,  including 
an  allowance  of  10  per  cent,  for  terminals  and  side  tracks, 
will  amount  to  $42,063,721,  in  lieu  of  the  sum  of  $56,870,- 
000,  cost  above  estimated. 

The  process  of  construction  will  necessarily  be  slow,  at 
the  best,  and  many  unforeseen  impediments,  legal  and  acci- 
dental, may  be  expected  to  interfere  with  the  early  comple- 
tion of  an  undertaking  of  such  great  magnitude  and  difh- 
culiy.  Moreover,  unless  a  responsible  bidder  shall  be  found 
for  the  franchise  and  contract,  the  undertaking  must,  by  the 
terms  of  the  act,  necessarily  be  abandoned.  Construction 
by  the  city  itself  is  not  contemplated  by  the  act. 

The  conclusions  at  which  the  board  of  experts  have  ar- 
rived may  therefore  be  briefly  summed  up  as  follows: 

First — That  the  provisional  line  approved  by  the  Rapid 
Transit  Commission  may  be  regarded  as  impracticable,  he- 
cause  its  total  cost  will  exceed  the  limit  of  $50,000,000  im- 
posed by  the  Rapid  Transit  act. 

Second — That  the  route  and  plan  of  construction  may  be 
so  modified,  however,  as  to  bring  the  cost  within  the  limits 
ol  the  act,  as  will  appear  in  the  cable  hereto  annexed,  and 
still  provide  for  a  rapid  transit  route  independent  of  any 
existing  system,  both  upon  the  West  Side  and  upon  the 
East  .Side,  coming  together  at  Union  Square  and  running 
thence  by  a  trunk  line  through  Elm  street  to  the  City  Mall 
Park,  and  thence  by  Broadway  to  the  South  Ferry  upon  the 
line  heretofore  approved  by  the  commission. 

Third — That  the  cost  of  construction  can  be  largely  re- 
duced if  an  arrangement  can  be  made  with  the  New  York 
Central  Railroad  company  for  the  construction  of  the  East 
Side  line  above  Fourteenth  street.  But  if  no  such  arrange- 
ment can  be  made,  it  will  l)e  perfectly  piacticable  to  con- 
struct the  line  as  an  independent  route  without  interfering 
in  any  way  with  the  tracks  now  occupied  and  being  con- 
structed by  the  railroad  company. 

Fourth — That  the  present  condition  and  growth  of  busi- 
ness in  this  city  require  that  all  possible  routes  which  may 
be  made  to  afford  rapid  transit  movement  should  be  utilized, 
and  with  that  view  the  Manhattan  system,  the  New  York 
Central  railroad  system  and  the  New  York  &  New  Haven 
railroad_  system  should  all,  as  far  as  possible,  be  required 
to  enlarge  the  means  of  transportation  for  passengers  as 
well  as  for  freight,  so  that  the  congestion  which  now  seri- 
ously interferes  with  the  growth  of  business  and  the  value 
of  property  shall  be  reduced  to  a  minimum. 

Fifth — Wherever  practicable  the  use  of  viaducts,  adapted 
for  high-speed  trains,  instead  of  subways,  is  recommended. 

Sixth — it  is  recomm  nded  to  use  a  form  of  construction 
for  subways  and  viaducts  that  will  allow  of  the  construction 
at  first  of  two  tracks  only  where  desirable,  because  trains 
composed  of  cars  equipped  with  electric  motors  can  be  run 
at  a  speed  of  seventeen  miles  per  hour  with  stations  1,500 
feet  apart,  or  at  a  speed  of  twenty-five  miles  per  hour  with 
stations  half  a  mile  apart,  and  with  this  kind  of  motor  trains 
containing  more  than  five  cars  can  be  run  at  the  maximum 
speed,  thus  making  the  traffic  capacity  of  the  two  tracks  with 
electric  traction  very  much  greater  than  that  of  the  present 
elevated  roads  with  steam  power. 

Seventh — The  following  described  route  and  number  of 
tracks  tor  present  construction  are  recommended: 

Two-track  subway  from  South  Ferry  to  City  Hall  Park, 
under  Broadway,  with  loops  at  Battery  and  City  Hall 
parks. 

Four- track  subway  from  City  Hall  Park,  under  Elm  street 
and  Lafayette  place  to  Fourteenth  street. 

Two-track  subway  in  rock  tunnel  under  Broadway  from 
Fourteenth  street  to  Twenty-fifth  street,  for  express  trains, 
to  be  built  without  breaking  surface  of  Broadway. 

Four-track  subway  under  Fourth  avenue,  from  Four- 
teenth street  to  Twenty-third  street,  and  two-track  subway 
under  Twenty-third  street  to  Broadway  for  the  local  trains, 
joining  the  express  subway  at  Twenty-fifth  street. 

Four-track  subway  under  Broadway,  from  Twenty-fifth 
street  to  Ninety-second  street,  to  be  constructed  on  differ- 
ent levels  at  least  as  far  as  Thirty-fourth  street. 

Four-track  structure,  mainly  viaduct  {with  subway  under 
Morningside  Plateau),  along  the  boulevard  and  Eleventh 
avenue,  from  Ninety-second  street  to  One  Flundred  and 
Eighty-fifth  street. 

Four-track  subway  under  Fourth  avenue,  from  Twenty- 
third  street  to  the  Grand  Central  station. 

Two-track  subway  under  Fourth  avenue,  irom  Grand 
Central  station  to  Ninety-seventh  street. 

Two-track  viaduct  along  Fourth  avenue,  from  Ninety- 
seventh  street,  thence  crossing  the  Harlem  river  to  Mott 
Haven. 

The  length  and  cost  of  viaduct  and  subways  are  as  follows: 

Length  of  subways i3-9i  miles 

Length  of  viaducts 4  97  miles 

Totallength   18.88  miles 

Cost $42,063,721 

These  figures  are  based  upon  the  estimates  of  the  chief 
engineer  of  the  Rapid  Transi|  Commission,  heretofore  ap? 


proved  as  reliable,  and  mclude  ;he  construction  of  the  rail- 
way and  stations,  reconstruction  of  sewers,  restoration  of 
the  street  surface,  interest  on  cost  during  construction,  with 
an  allowance  lor  contingencies  and  an  allowance  of  lb  per 
cent,  (or  shops,  .storage  tracks,  termmal  yards,  etc.,  but  no 
allowance  for  the  expenses  of  administration  and  engineer- 
ing, which,  by  the  act,  are  not  a  charge  upon  the  fund.  No 
account  has  been  taken  of  the  cost  of  property,  property 
rights  or  damages  to  abutting  property,  but  the  difference 
between  the  estimate  of  ttie  cost  of  the  modified  lines  and 
the  fund  contemplated  by  the  act  ought  to  be  sufiicient  to 
cover  such  expenditures. 

A  new  coiporation,  known  as  the  People's  Traction  com- 
pany of  the  City  of  New  York,  to  introduce  lines  of  railroad 
in  the  annexed  district,  has  filled  its  certificate  of  incorpora- 
tion with  the  secretary  of  state  at  Albany,  and  proposes  the 
establishment  of  routes  covering  a  total  distance  of  twenty- 
one  and  one-half  miles  of  double  track  railroad.  The  capital 
of  the  new  company  is  set  down  as  $1,500,000,  in  $100 
shares.  The  directors  are  Franklin  A.  Wilcox,  Edward  II. 
Ilobbs,  John  A.  Bensel,  Martin  J-  Keogh,  Daniel  F. 
Cohalan,  Charles  B.  Ilobbs,  John  Foley,  Jr.,  Edward  Has- 
sett  and  J.  Clarence  Davies.  The  new  company  will  form  a 
rival  to  the  Huckleberry  road,  in  which  Senator  Edward 
Murphy,  Jr.,  and  Richard  Croker  are  so  deeply  interested. 
Mr.  Wilcox  said  that  he  hoped  to  form  such  connections  that 
passengers  could  be  carried  anywhere  between  the  Bronx 
liver  and  the  Battery  for  a  single  fare.  W.  F.  O, 


New  England  News. 

Boston,  February  i.— This  summer  will  see  the  (rains 
on  two  of  the  branch  lines  of  tlie  New  York,  New  Haven  & 
Hartford  railroad  run  by  electricity.  This  will  be  the  first 
attempt  in  New  England  to  use  electricity  as  the  motive 
power  on  any  of  the  steam  railroads,  and  if  the  experiment 
of  the  New  York,  New  Haven  &  Hartford  is  a  success 
there  is  every  reason  to  believe  tliat  the  other  roads  which 
thread  New  England  will  adopt  elect:ricity  on  some  of  their 
lines.  Further,  it  is  stated  that  the  officials  of  the  road 
will  similarly  equip  other  of  tlie  many  branch  lines  if  the 
experiment  comes  up  to  expectations.  The  Nantasket 
Beach  and  the  Warren  &  Bristol  branches  are  the  two  lines 
on  which  the  company  proposes  to  place  motois  this  sum- 
mer. The  most  important  move  in  the  changing  to  elec- 
tricity, however,  relates  to  the  latter  branch.  Flere  it  is 
proposed  to  start  the  line  from  the  new  station  in  Provi- 
dence, R.  I.,  and  carry  it  to  Watuppa  station  in  Fall  River, 
Mass.,  where  a  mile  of  new  track  will  have  to  be  built — a 
total  distance  of  21  miles.  From  Fall  River  the  line  will  be 
extended  to  New  Bedford,  14  miles,  to  the  wharf,  and  later 
to  other  points,  in  all  probability.  From  Warren  the  line 
will  be  run  down  to  Bristol,  four  miles.  The  current  for 
these  lines  will  be  supplied  from  two  power  houses — one 
located  at  Warren,  which  will  run  the  cars  from  Providence 
to  Fall  River,  including  the  Bristol  branch,  and  the  other 
at  Westport  Factory,  on  the  New  Bedford  line.  Both 
open  and  closed  cars  will  be  used  on  this  line,  which  is  35 
miles  in  length,  and  which,  when  completed,  will  be  the 
most  important  thoroughly  equipped  electric  road  in  the 
country.  The  Nantasket  Beach  branch,  while  not  covering 
so  great  a  distance  as  the  first  named,  is  nevertheless  one  of 
the  most  important  of  the  summer  lines  operated  by  the 
New  York,  New  Haven  &  Hartford  railroad.  The  line, 
which  is  at  present  operated  by  steam,  begins  at  Pemberton, 
Hull,  and  extends  along  the  line  of  the  seashore  to  Nan- 
tasket Beach,  where  it  branches  off  and  runs  to  the  Old 
Colony  House  junction,  where  it  connects  with  the  main 
line,  the  distance  being  eight  miles.  It  is  the  present  inten- 
tion to  build  a  spur  to  Downer  Landing,  another  summer 
resort,  two  miles  distant,  but  now  oft"  the  line  of  any  railroad, 
and  connect  it  with  the  Nantasket  Beach  branch.  A  splendid 
territory  of  seashore  property  would  thus  be  opened  up.  The 
New  York,  New  Haven  &  Hartford  company  believes  the 
time  has  arrived  when  all  the  railroads  throughout  the  United 
States  having  small  branches  in  outlying  districts  should  be 
turning  their  attention  to  electrical  equipment  if  they  desire 
to  maintain  their  present  patronage.  This  company  has 
felt  the  effects  of  electrical  competition  on  several  of  its 
branches  and  is  willing  to  acknowledge  that  a  formidable 
competitor  has  arisen  which  must  be  met  by  stubborn  and 
active  effort. 

One  of  the  nrost  important  moves  in  the  line  of  electric 
railroad  extension  in  New  England  is  that  contemplated 
by  the  incorporation  of  the  Merrimac  Valley  and  St.  Law- 
rence railroad.  A  bill  to  incorporate  this  road  has  been 
drafted  and  is  to  be  introduced  shortly  in  the  New  Hamp- 
shire Legislature.  It  provides  for  the  construction  of  an 
electric  railroad  from  the  state  line,  connecting  with  the 
Lowell,  Lawrence  &  Haverhill  system  through  Nashua  and 
Manchester,  N.  H.,  and  on  up  the  Merrimac  valley. 
The  way  electric  railroads  have  been  building  in  this 
section  of  New  England  during  the  last  few  years  would 
lead  to  the  belief  that  at  no  very  distant  day  hundreds  of 
miles  of  territory  will  be  in  direct  connection  through  the 
medrnm   of  the   trolley,     Already  the  big  mill  towns  ftnd 


cities  on  the  borders  of  the  Merrimac  river  are  brought  in 
much  closer  touch  than  heretofore  by  this  means,  and  the 
business  and  social  life  of  this  locality  has  been  materially 
quickened.  The  electric  railroads  have  made  it  possible  to 
launch  new  enterprises,  whicli  would  have  been  impractic- 
able if  there  were  no  such  connection  between  the  different 
communities.  Within  a  few  weeks,  for  instance,  a  New 
England  Base  Ball  League  has  been  organized  and  fran- 
chises secured  in  several  of  the  cities,  including  Lowell, 
Lawrence  and  Haverhill,  where  it  is  proposed  to  establish 
clubs.  In  former  years  the  expense  of  transportation  has 
had  an  unfortunate  effect  on  the  success  of  base  ball  enter- 
prises. The  promoters  of  this  league,  however,  Iiave  taken 
advantage  of  a  circuit  where  the  connecting  links  of  electric 
railroads  will  make  transportation  a  very  small  item  in  the 
expense  of  running  clubs.  j.  c.  E. 


Milwaukee  Notes. 

MiLW.vUKEE.  February  i.— State  Senator  William  H. 
Austin  of  this  city  has  introduced  a  bill  in  the  Legislature 
to  tax  the  gross  earnings  of  the  street  railway  companies 
instead  of  their  real  estate,  rolling  stock  and  other  property. 
The  bill,  of  course,  provides  that  the  taxes  shall  be  paid 
into  the  treasuries  of  the  municipalities  from  which  ihe 
railway  companies  get  their  franchises.  If  the  lines  run 
through  two  municipalities,  the  taxes  shall  be  divided  be- 
tween them  in  proportion  to  the  miles  of  "track  within  the 
limits  of  each.  It  is  provided  that  on  all  gross  earnings  that 
exceed  $350,000  the  tax  shall  be  3  per  cent. ;  between  $350,- 
0011  and  $250,000,  2><  per  cent.,  and  below  $250,000,  2  per 
cent.  The  reason  that  the  bill  provides  for  a  graded  scale  ol 
taxation  is  that  tlie  author  of  the  measure,  according  to  his 
own  account,  does  not  wish  to  cripple  the  small  companies. 
"The  only  way  that  you  can  fix  the  value  of  a  street  rail- 
way," he  states,  "is  by  its  earning  power.  One  year  the 
franchise  may  earn  lots  of  money  and  the  next  year  it  may 
lose  a  little.  You  do  justice  to  the  companies  by  taxing  their 
gross  earnings."  Senator  Austin,  by  the  way,  is  held  to  be 
not  very  friendly  to  the  Milwaukee  Street  Railway  company. 
He  originated  the  agitation  that  resulted  in  the  increase  of 
the  company's  assessment  by  the  sum  of  about  $2,000,000. 

Another  electric  interest  that  is  threatened  with  adverse 
legislation  is  the  Wisconsin  Telephone  company.  There  is 
talk  of  a  bill  to  increase  still  further  the  tax  which  that  com- 
pany pays  to  the  state.  Manager  McLeod,  when  his  at- 
tention was  called  to  the  report  about  a  new  lax  bill,  said 
that  the  telephone  business  was  not  so  profitable  as  many 
people  supposed;  in  fact,  the  company  had  been  able  to  pay 
a  dividend  of  only  6  per  cent,  on  its  last  year's  business. 
The  company,  besides,  was  threatened  with  serious  competi- 
tion. It  had  been  reported  that  the  Wisconsin  company  had 
withdrawn  from  Escanaba,  Mich.,  but  Mr.  McLeod  said  that 
the  trouble  at  Escanaba  concerned  the  Michigan  company 
alone.  He  said  that  the  Michigan  company  was  having  the 
same  trouble  in  its  territory  that  the  Wisconsin  company 
was  having  in  its  field.  He  stated  that  there  are  now  four 
companies  engaged  taking  subscription  lists  in  the  cities  of 
Racine,  Sheboygan,  Oshkosh,  Neenah,  Menasha,  Chippewa 
Falls  and  Waukesha,  with  a  view  of  asking  for  franchises  as 
soon  as  they  have  sufficient  business  guaranteed.  The  com- 
panies in  question  are  the  Harrison  International  Telephone 
company,  the  Northwestern  Telephone  Construction  com- 
pany, the  National  Telephone  company  and  another  com- 
pany wliose  name  Mr.  McLeod  cannot  remember.  When 
asked  about  the  liklihood  of  a  general  competition,  Manager 
McLeod  said  that  in  small  towns  that  can  be  served  with  a 
purely  local  service,  his  company  was  sure  to  have  a  very 
powerful  competition.  In  Neenah  and  Menasha  two  com- 
panies, ihe  Northwestern  and  a  company  of  local  capilalists, 
were  both  seeking  business,  each  making  propositions  lo  con- 
struct lines  as  soon  as  sufficient  business  was  guaranteed_ 
He  did  not  understand,  he  said,  that  the  Berliner  patents  had 
been  cancelled  by  the  Carpenter  decision,  the  case  having 
beenappealed;  butaside  from  the  patent  question,  he  thought 
that  the  old  line  companies  might  expect  a  very  busy  time 
in  maintaining  their  business,  especially  in  the  smaller 
cities. 

It  is  now  six  months  since  Alderman  Pawinski  intro- 
duced his  ordinance  to  compel  the  street  railway  company 
to  reduce  the  fare  from  5  to  4  cents  during  certain  hours  of 
the  morning  and  evening,  the  idea  of  the  measure  being  to 
provide  low  fares  for  the  workingmen,  but  the  measure  is 
still  in  the  hands  of  the  common  council  committee  on  lail- 
roads,  in  whose  box  it  has  been  slumbering  ali  this  time. 
At 'the  last  meeting  of  the  council  an  attempt  was  made  to 
have  it  recalled  from  the  railroad  committee  and  referred  to 
a  special  committee  of  five  aldermen,  but  it  was  explained 
that  there  had  been  a  reason  why  no  action  could  be  taken 
sooner,  and  that  the  committee  would  proceed  to  consider 
the  measure  and  report  to  the  council  as  soon  as  possible.  It 
is  claimed  for  the  measure  that  the  company,  since  it 
abolished  the  sale  of  25  tickets  for  $1  last  spring,  has 
been  having  very  much  hpavi^r  receipts,  and  if  is  expected, 
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of  course,  that  the  company  will  make  a  most  determined 
fight  against  any  lower  fare.  The  company  claims  tliat 
an  ordinance  to  reduce  fares  would  be  illegal,  but  City 
Attorney  Hamilton,  who  has  lookel  into  the  question, 
maintains  that  the  Common  Council  has  a  right  to  regulate 
ares  to  a  reasonable  extent.  There  is  a  peculiar  situation 
in  connection  with  this  matter.  When  the  assessments  of 
the  Milwaukee  Street  Railway  company  and  similar  corpo- 
rations were  increased  last  spring  it  was  promised  that 
taxes  generally  would  b;  lower  as  a  result,  but  even  though 
these  assessments,  which  have  been  knocked  uut  in  the 
lower  court,  figure  in  the  tax  roll  as  though  they  had  not 
been  knocked  out,  taxes  are  higher  and,  besides,  many  peo- 
ple are  paying  from  $2  to  $4  a  month  more  for  street  car 
fare  than  before  because  of  the  discontinuance  of  the  sale 
of  commutation  tickets,  the  result  of  the  assessment. 

Street  car  transfers  may  be  another  subject  of  municipal 
!e<^islation.  The  present  transfer  system  is  a  very  incom- 
plete one  and  there  is  a  demand  for  its  improvement. 
Passencrers  are  not  transferred  from  any  of  the  other  lines 
to  the  Becker  line,  and  for  a  man  to  get  to  the  Northwestern 
railroad  depot  from  a  Farwell  avenue  car  requires  an  extra 
fare.  In  general  passengers  are  not  transferred  from  lines 
running  north  and  south  on  the  West  Side  to  lines  running 
north  a^nd  south  on  the  East  Side.  The  Vliet  street  cars, 
which  constitute  the  belt  line,  run  only  at  long  intervals, 
and  only  transfer  to  some  of  the  lines. 

The  Badger  IlUimlnating  company  has  elected  the  follow. 
ing  named  directors:  H.  C.  Payne,  F.  G.  Bigelow,  Charles  F. 
Pfister  and  C.  D.  Wyman  of  Milwaukee  and  C.  A.  Spofford 
of  New  York.  Heretofore  most  of  the  directors  have  been 
residents  of  New  York.  The  election  indicates  a  change  of 
p:)licy  similar  to  that  which  has  taken  place  in  the  Mil- 
waukee Street  Railway  company.  The  officers  of  the  Badger 
company  are:  President,  Henry  C.  Payne;  vice-president, 
C.  D.  Wyman;  secretary;  W.  L.  Mason;  treasurer,  H.  T. 
Boggis. 

F.  L.  Humes,  representing  the  Northwestern  Telephone  ^S: 
Electric  company  of  this  city,  has  been  in  Appleton  trying 
to  get  a  telephone  franchise  in  that  city.  The  company  has 
a  list  of  the  130  subscribers  to  th;  proposed  automatic  tele- 
phone exchange,  which  went  down  as  a  result  of  the  hard 
times,  but  instead  of  asking  $42  a  year,  as  the  automatic 
comp.iny  proposed  to  do,  the  Northwestern  company  will 
ask  only  $31  a  year.  The  company  offers  to  use  copper  wire 
exclusively,  to  erect  neatly  painted  poles  50  feet  high  and  to 
give  Appleton  the  use  of  the  upper  30  inches  of  the  poles  for 
fire  alarm  wires,  etc.  The  company  announces  that  it  is 
arranging  to  put  in  exchanges  at  Oshkosh,  Waukesha,  Slie- 
boygan  and  various  other  Wisconsin  cities. 

The  Waushara  County  Telephone  company,  a  co-opera- 
tive enterprise,  held  its  annual  meeting  a  few  days  ago  and 
elected  the  following  named  officers:  M.  Safford  and  J-  J. 
Wood  Jr.,  of  Berlin,  James  Spencer  of  Auroraville,  John 
Moffatt  of  Poysippi,  Charles  Kimball  of  Pine  River,  John 
P.  Peterson  of  Mt.  Morris.  John  Moffatt  was  re-elected 
president,  Mahlon  Safford  was  chosen  vice-president,  and 
Secretary  Whitney  and  Treasurer  Louis  E.  Davis  were 
re-elected. 

The  plant  of  the  Fond  du  Lac  Power  ^:  Railway  com- 
pany, including  the  roadbed  and  rolling  stock,  has  been  sold 
by  the  sheriff  in  order  to  satisfy  claims  aggregating  $5,000. 
M.  0.  Moore  of  Fond  du  Lac  was  the  purchaser,  paying 
$4,687.82  lor  the  property,  Orville  Peckham,  the  attorney  of 
the  First  National  Bank  of  Chicago,  attended  the  sale,  and 
it  is  said  that  the  bank  really  furnished  the  money  for  the 
purchase,  as  it  holds  a  mortage  upon  it  executed  to  the  Great 
Western  Manufacturing  company,  which  failed  recently. 
The  plant  is  said  to  have  cost  between  $75,000  and  $roo,- 
000.  The  electric  light  plant  is  one  of  the  best  in  the  state. 
The  street  railway,  by  the  way,  has  not  been  operated  since 
last  July. 

The  plant  of  the  Citizens'  Electric  Light  &  Power  com 
pany  at  Appleton  will  be  ready  to  start  February  ist. 

A  resolution  was  recently  introduced  in  the  Milwaukee 
county  board  to  compel  the  Wisconsin  Telephone  company 
to  take  out  all  the  telephones  in  the  county  offices,  because 
it  was  averred  the  company  had  put  in  a  metallic  circuit 
whenever  it  was  ordered  to  repair  an  instrument,  and  in- 
creased the  rental  correspondingly.  C. 


Northwestern  Notations. 

MiNXE'VPOLTS,  February  i. — In  the  case  of  R.  E.  Rust, 
receiver  of  the  National  Electric  Manufacluring  company, 
against  the  Electrical  Engineering  company,  before  Jfldge 
Pond,  in  Minneapolis,  the  sheriff  was  ordered  to  pay  over 
$500.  A  judgment  had  been  paid  just  before  a  levy  was 
made,  and  hence  was  paid  twice. 

The  Duluth-Superior  Telephone  company  has  established 
a  distance  schedule  which  amounts  to  a  distinct  advance 
over  the  former  rates.  The  result  is  that  a  new  telephone 
company  has  been  fprmed  by  Wm-  Pattison,  Frank  A,  Ross 


and  Frank  A.  Flower,  to  compel  the  old  company  to  make 
reasonable  rates,  and,  failing  in  this,  to  put  in  a  system 
which  will  furnish  good  service  at  a  fair  price. 

The  Snoqualinie  Falls  Electric  Power  company  has  been 
incorporated  in  Seattle,  Wash.,  to  transmit  electric  power 
from  Snoqualinie  falls  to  Seattle  and  other  points,  with  a 
capital  stock  of  $2,000,000  and  a  bond  issue  of  $1,000,000 
authorized.  The  prospectus  gives  the  height  of  the  fahs  as 
26S  feet  and  the  theoretical  energy  as  51,607  horse  power. 
It  is  proposed  to  transmit  to  Seattle  5,000  horse  power. 

Work  will  be  commenced  on  the  West  Burlington  exten- 
sion of  the  Burlington,  la.,  electric  line  as  soon  as  the  frost 
is  out  of  the  ground,  the  line  requiring  five  niiles  of  track 
and  sv/itch^-'s.  It  is  intended  to  equip  it  for  20-minute 
service.  The  new  park  extension  will  be  built  during  the 
coming  summer  also. 

George  King  contemplates  establishing  an  electric  light 
plant  in  connection  with  his  mill  in  Hlllsboro,  N.  D. 

The  Chamberlain,  S.  D.,  Electric  Light  company's  plant 
was  advertised  for  sale  under  a  chattel  mortgage  recently, 
but  the  sale  was  stopped  by  an  injunction  issued  by  Judge 
Haney.  There  are  seven  liens  against  the  plant  which  would 
have  been  shut  out  by  the  foreclosure  of  the  mortgage. 
The  other  claimants  have  had  P.  J.  Gerin  of  Chamberlain 
appointed  receiver  for  the  plant,  and  there  promises  to  be 
a  legal  contest  between  the  mortgagees  and  the  miscellane- 
ous creditors  for  preference.  The  patronage  of  the  com- 
pany has  been  good,  but  it  has  been  hampered  by  lack  of 
working  capital.  It  is  believed  that  the  dilTiculties  can  be 
adjusted  and  the  plant  put  in  operation  again  soon. 

The  Ferris  Electric  &  Manufacturing  company  has 
opened  for  business  at  11  North  Second  street,  Cedar 
Rapids,  la.,  to  do  all  kind.i  of  electrical  engineeri  ng,  furnish 
apparatus  and  supplies,  and  manufacture  electrical  and  com- 
bination fixtures.  The  Electric  Light  &:  Power  company 
has  discontinued  the  sale  of  equipments  and  transferred  its 
stock  to  the  new  company. 

In  the  case  ol  H.  B.  Moore,  receiver  for  the  Great 
Western  Manufacturingcompany,  Duluth,  appointed  by  the 
District  Court,  against  John  Kennedy,  representing  E.  H. 
Fowle,  appointed  receiver  by  the  United  Stales  court  in 
Chicago,  ordering  him  to  show  cause  why  he  should  not 
give  up  the  property  in  dispute.  Judge  Moer  has  dismissed 
the  case,  holding  it  to  be  merely  a  question  of  title  between 
the  parties;  the  deiendant,  having  acquired  possession  prior 
to  action  begun  in  the  state  court,  cannot  be  summarily 
ordered  to  turn  over  the  property,  but  is  entitled  to  a  trial. 
The  judge  declined  to  decide  on  the  validity  of  his  title.  A 
new  suit  will  be  brought  to  determine  the  rights  of  the  re- 
ceivers, probably,  as  nothing  can  be  gained  by  appealing  it. 
Receiver  Moore  has  also  begun  action  against  the  First 
National  Bank  of  Chicago,  to  set  asirle  a  certain  sale  of 
personal  property,  and  to  recover  $5  >ooo  in  case  the  property 
cannot  be  returned.  He  alleges  that  the  company  gave  and 
the  defendant  received  the  pretended  bill  of  sale  knowing 
that  the  company  was  insolvent,  with  the  intention  of  giving 
the  defendant  a  preference  when  the  insolvency  became 
kno^vn.  Judge  Moer  has  transferred  the  case  to  the  United 
States  Circuit  Court.  W.  H.  II.  Stowell,  assignee  for  the 
Blast  Furnace  company,  has  sued  W.  H.  Simonds  Lore- 
cover  $498  for  pig  iron  sold  to  the  Great  Western  company, 
for  which  Mr.  Simonds  is  alleged  to  have  become  personally 
responsible. 

A  move  is  on  oot  in  Sioux  City,  la.,  to  organize  a  big 
telephone  exchange  in  northwestern  Iowa,  to  cover  all  the 
counties  on  the  western  border  of  the  state  as  far  south  as 
Woodbury,  by  which  all  the  large  towns  will  be  given  con- 
nection with  one  another.  A  number  of  the  smaller  towns 
have  put  in  systems  of  their  own  lately  and  it  is  proposed  to 
unite  these  in  one  large  circuit. 

The  South  Sioux  City  tS:  Covington  Street  Railway  com- 
pany contemplates  extending  its  line  from  South  Sioux  City 
to  Crystal  Lake  in  the  spring  and  change  from  horse  to 
electric  power. 

Wells,  Minn.,  will  put  m  an  electric  light  system  with  a 
700  light  capacity.  The  plant  wilt  be  in  operation  by  April 
1st. 

R.  B.  Ballard  of  RadcUtfe,  la.,  is  moving  to  have  a  tele- 
phone connection  with  Eldora,  connecting  with  Hubbard 
and  New  Providence.  The  hne  is  estimated  to  cost  $600  and 
Radcliffe  will  subscribe  $300  to  $400  if  the  other  towns  will 
take  the  rest. 

There  is  a  plan  to  build  an  electric  line  from  Harvard, 
Wis.,  to  the  head  of  Geneva  lake.  The  track  is  to  be  stand- 
ard gauge  to  permit  freight  cars  to  run  over  it. 

Representative  Henry  Feig  of  Kandiyohi  county  has  in- 
troduced a  bill  in  the  Minnesota  Legislature  prescribing  uni- 
form rates  for  telephones,  charging  $4  per  month  for  a 
business  house  and  $3  per  month  for  a  private  residence.  All 
companies  must  comply  with  these  rates  and  an  attempt  at 
evading  them  is  punishable  by  a  fine  of  $100  for  each 
offense. 


The  De  Pere  Electric  Light  company  of  De  Pere  Wis.,  ii 
planning  to  build  a  factory  on  its  water  power  site  and 
utilize  the  power  in  the  daytime.  It  is  now  used  only  at 
night  to  drive  the  electric  light  machinery. 

Channing  S.  Timberlake  has  sued  the  American  Electric 
Heating  company  in  St.  Paul,  to  recover  $562  for  services 
rendered. 

Mayor  Smith  of  St.  Paul  vetoed  the  order  to  the,  St. 
Paul  &  White  Bear  Electric  Railway  company  to  run  its 
cars  every  half  hour,  as  it  would  work  a  hardship  to  the 
company  and  did  not  grant  an  extension  of  time  to  Feb- 
ruary 1st,  at  which  time  it  is  hoped  to  reorganize  the  road. 
The  veto  was  sustained. 

Maj.  W,  A.  Jones,  of  the  United  States  engineer  service, 
has  secured  funds  to  build  a  telephone  line  to  connect  the 
government  reservoirs  of  Winnebegoshish  and  Leech  lake, 
and  work  has  been  begun.  Heretofore  when  it  was  de- 
sired to  open  the  dams  it  was  necessary  to  telegraph  to 
Grand  Rapids  to  notify  the  men  at  Pokegama  dam,  whence 
a  messenger  would  go  to  Deer  River  by  rail,  and  thence  on 
foot  overland  to  Winnebegoshish  and  Leech  lake. 

There  is  trouble  in  Iowa  Falls,  la.,  over  the  proposed 
electric  light  system.  A  franchise  was  granted,  stipulating 
that  work  should  be  begun  December  on  15th  and  be  com- 
pleted February  15th.  Just  before  the  time  for  beginning 
work  expired,  three  poles  were  set  and  that  is  all  that  has 
been  done  to  date.  It  looks  as  though  the  company  did  not 
care  to  hold  the  franchise,  and  the  citizens  fear  they  are 
doomed  to  at  least  six  months  more  of  darkness. 

Swan  M.  Klarquist,  a  member  of  the  Minneapolis  Board 
of  Trade,  has  a  plan  for  a  stock  company  to  put  in  a  tele- 
phone system  in  Minneapolis  and  St.  Paul,  with  greatly 
reduced  rates.  He  would  secure  5,000  stockholders,  limit- 
ing the  stock  held  by  each  to  $100,  thus  raising  $500,000, 
which  would  be  sufficient  to  put  in  5,000  telephones  and 
equip  a  central  exchange  in  the  midway  district,  where  it 
could  supply  both  cities.  Being  a  mutual  company,  lie  thinks 
the  expenses  would  be  light  and  thinks  the  annual  charges 
for  service  would  not  exceed  $10  to  subscribers.  He  says 
this  rate  is  charged  in  Stockholm  by  a  private  company 
which  pays  large  dividends. 

The  Winona  General  Electric  company  of  Winona, 
Minn.,  which  has  been  awarded  the  contract  for  lighting  the 
city  for  three  years  at  $87.50  per  arc  light  per  year,  has  re- 
fused the  contract,  although  it  is  now  lighting  the  city  at 
that  rate  without  a  contract. 

Thirty  of  the  employes  of  the  Muscatine  Electric  Rail- 
way company  struck  recently  against  a  reduction  in  wages, 
but  later  the  majority  of  them  returned  to  work  on  the  com- 
pany's terms. 

A  telephone  system  has  just  been  completed  in  Forest 
City,  la. 

State  Senator  H.  F.  Stevens  has  introduced  in  the  Min- 
nesota Legislature  a  bill  providing  for  taxing  sleeping,  dining 
,p.nd  parlor  cars,  and  the  property  of  express,  telegraph  and 
and  telephone  companies,  if  the  latter  are  foreign  corpora- 
tions doing  business  in  the  state. 

A  plan  is  under  way  to  connect  the  Dells  of  the  Wis- 
consin with  Devil's  lake,  a  summer  resort  in  Wisconsin,  by 
an  electric  railway. 

The  electrical  workers  of  St.  I^aul  gave  their  annual  ball 
in  Labor  hall  on  a  recent  Friday  evening.  The  hall  was 
illuminated  with  electric  lights,  and  the  decorations  were  o( 
an  electrical  nature.  An  interesting  programme  was  car- 
ried out. 

The  Council  Bluffs  and  Lake  Manawa  electric  line  will  be 
built  this  coming  season,  conjiecting  Lake  Manawa,  a  sum- 
mer resort,  with  Council  Bluffs,  Iowa.  It  will  run  in  con- 
nection with  the  Council  Bluffs  and  Omaha  lines. 

Arrangements  have  been  settled,  and  an  electric  street 
railway  will  be  built  in  Hot  Springs,  S.  D. ,  soon.  The  ties 
and  rails  are  already  on  the  ground.  The  line  will  run  from 
the  Hotel  Evans  to  the  Minnekahta  bathhouse  and  up 
Rose  hill.  Another  line  will  run  from  the  hotel  to  the 
plunge  bathhouse. 

E.  Hughes  of  Bismarck,  N.  D.,  and  Senator  McGilvary 
of  Dickinson  have  nearly  completed  a  deal  to  put  in  an  elec- 
tric plant  in  Dickinson  to  use  lignite  coal. 

In  Portland,  N.  D.,  it  is  contemplated  to  run  a  telephone  , 
line  from  Portland  to  Fargo  via  Galesburg,  Erie,  Ayr,  Ab- 
saraka,  Wheatland  and  Casselton,  or  via  Galesburg,  Hunter, 
Casselton,  etc.  It  is  proposed  to  have  transferable  coupon 
books  subscribed  for,  payable  when  the  line  is  up.  Lines 
are  also  in  contemplation  to  Grand  Forks,  one  west  to  Hope 
and  another  to  Fargo  via  Hillsboro. 

E.  J.  Hubbard  thinks  of  putting  in  an  electric  plant  in 
Ellendale,  N.  D. 

The  Wisconsin  Interurban  Electric  Railroad  company 
has  been  incorporated  to  build  and  operate  a  line  from  Osh- 
kosh to  Kaukauna  via  Appleton.  The  incorporators  are: 
A.  L.  Smith,  H.  D.  Smith  and  T.  B.  Reid.  The  Capital 
Stock  is  $1,000,000,  M, 
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PERSONAL. 

L.  W.  Collins  of  Lee  .S:  Collins,  Chicago,  has  returaed 
from  a  successfulsouthem  trip. 

A,  V.  Abbott,  chief  engineer  of  the  Chicago  Telephone 
company,  recently  deUvered  a  lecture  on  "Constructive 
Features  of  Transmission  Lines"  before  the  engineering 
students  of  the  Lniversiiy  of  WL-consin. 

F.  A.  Mason,  for  several  years  treasurer  of  the  Interior 
Conduit  &  Instulation  company  of  New  York,  has  accepted 
an  important  position  \\-ith  the  Clonbrock  Steam  Boiler 
company  of  Brooklyn,  N.  Y.  Mr.  Mason  has  a  wide  repu- 
tation as  an  expert  accountant,  and  his  many  friends  in  the 
electrical  trade  will  be  pleased  to  hear  of  his  new  connec- 
tion and  wish  him  continued  success. 

J.  P.  B.  Fiske,  lately  of  the  General  Electric  company, 
,  in  which  as  well  as  in  the  old  Thomson-Houston  company, 
he  held  the  position  of  chief  engineer  of  the  motor  depart- 
ment for  many  years,  has  just  severed  his  connction  with 
the  Morgan  Engineering  company  of  Alliance,  O.  Mr. 
Fiske  resigned  his  position  at  Lynn  last  June  to  associate 
himself  at  that  time  with  the  latter  concern. 

Robert  Laidlaw,  president  of  the  Laidlaw-Dunn-Gordon 
Pump  company  of  Cincinnati,  was  elected  treasurer  of  the 
National  Association  of  Manufacturers,  which  convened  at 
Cincinnati  the  third  week  in  January.  Mr.  Laidlaw  was 
one  of  the  leading  spirits  in  organizing  the  association,  and 
nmch  of  the  success  of  the  convention  was  due  to  his  su- 
perior executive  skill  and  untiring  energy.  The  delegation 
was  banqueted  at  the  new  plant  of  the  Laidlaw-Dunn-Gor- 
don Pump  company. 

Among  the  passengers  lost  by  the  sinking  of  the  ill-fated 
Elbe  was  Dr.  J.  C.  Dittrich,  chemist  and  electrician  of  the 
Ozone  company  of  New  York  and  Chicago.  Dr.  Dittrich 
was  a  young,  unmarried  man  of  much  promise.  He  was  a 
native  of  Germany  and  had  resided  in  this  country  for  three 
or  four  years.  He  was  thirty-three  years  of  age.  He  was 
called  to  Europe  by  a  cable  message  bidding  him  hasten  if 
he  desired  to  see  his  mother  alive.  Dr.  Dittrich  was  highly 
esteemed  by  his  business  associates,  who  are  much  shocked 
by  the  sad  affair. 


NEW  INCORPORATIONS. 

Mutual  Automatic  Telephone  company,  Chicago,  Ilk; 
capital  stock,  $6,000,000;  Athal  B.  Machn,  Chicago,  111. 

Molyneux  Electric  Manufacturing  company,  Buffalo,  N. 
Y.;  capital  slock,  $30,000;  to  manufacture  electrical  appli- 
ances; Barton  S.  Molyneux,  Buffalo,  N.  Y. 

Central  Wisconsin  Electric  Railway  company,  Oshkosh, 
Wis.;  capital  stock,  $1,000,000;  to  operate  a  railway  in 
the  city  of  Oshkosh  and  between  that  city  and  Kaukauna, 
about  30  miles,  for  the  carriage  of  either  passengers  or 
freight;  also  within  the  cities  of  Neenah,  Menasha  and  Kau- 
kauna; William  E.  Gruenewald. 


eral  others.  The  building  and  machinery  were  valued  at 
$150,000  and  are  a  total  loss.  The  explosion  will  seriously 
interfere  with  the  street  railways  of  Denver.  Twelve  boil- 
ers exploded, 

A  dispatch  from  Greensburg,  Pa.,  states  that  the  Ligonier 
Valley  Railroad  company  will  change  the  equipment  of  the 
road  from  steam  to  electrically  transmitted  power.  In- 
stead of  two  or  three  trains  per  day,  as  now,  electric  cars 
will  be  run  from  Latrobe  to  Ligonierevery  hour,  oroftener, 
if  occasion  requires.  The  hea\y  freight  will  be  carried 
over  the  road  by  steam.  Superintendent  Scenft  is  of  the 
opinion  that  the  use  of  electricity  will  result  in  a  great 
saving.     The  road  is  ten  miles  long. 

It  is  reported  that  Congressman  Tom  L.  Johnson  and  his 
brother  Albert  will  soon  retire  from  the  directory  of  the 
Cleveland  Electric  Street  Railway  company,  which  with  the 
Cleveland  City  Cable  company  now  controls  every  street 
car  line  in  the  city.  It  is  believed  that  the  retirement  of 
the  Johnsons  will  be  followed  by  a  consolidation  of  the 
electric  companies.  This  would  involve  a  deal  of  about 
$20,000,000  and  result  in  a  street  car  monopoly  in  Cleveland 
The  stock  of  the  electric  company  has  risen  rapidly  within 
the  last  few  days. 

The  Fort  Clark  Street  Railway  company,  a  corporation 
operating  an  electric  car  line  in  Peoria,  111.,  has  passed  into 
the  hands  of  a  receiver  on  application  of  the  Illinois  Trust 
and  Savings  Bank  of  Chicago,  the  holder  of  its  bonds.  F. 
W.  Home  of  Chicago,  president  of  the  company,  was  ap- 
pointed receiver  by  Judge  Worthington  in  bonds  of  $20,- 
000.  The  company  was  managed  by  local  capitalists  for 
many  years,  but  went  into  other  hands  in  1S92.  Since  then 
it  has  suffered  from  the  hard  times,  the  expense  of  electrical 
equipment  and  paving  made  necessary  by  city  improve- 
ments. The  Illinois  Trust  and  Savings  Bank  applied  for 
the  receiver  as  the  holder  of  $250,000  of  the  gold  bonds 
of  the  company,  payment  of  the  interest  on  which  has  been 
defaulted.  The  receiver  will  operate  the  road  as  hereto- 
fore. 

At  a  conference  in  Ottawa,  111.,  it  was  agreed  by  Mr. 
Sunny,  on  behalf  of  the  General  Electric  company,  to  sell  the 
local  electric  line  to  a  local  syndicate,  represented  by  Mayor 
Schoch,  for  $40,000  in  bonds,  on  condition  that  the  paid-up 
stock  of  the  local  company  be  not  less  than  $20,000.  A 
contract  was  drawn  up  and  signed,  the  road  to  be  run  by  the 
old  company  until  March  ist,  and  then  turned  over  to  the 
local  syndicate,  which,  it  is  understood,  consists  of  Messrs. 
Schoch,  Hapeman,  Riale,  L.  H.  Strawn,  Porter,  L.  Leland, 
E,  C.  Allen,  Milligan,  Nertney  and  several  others.  Mayor 
Schoch  says  the  syndicate  will  raise  $15,000,  but  that  the  re- 
maining $5,000  of  stock  must  be  subscribed  by  the  general 
public  or  it  will  not  be  raised  at  all  and  the  deal,  in  con- 
sequence, will  fall  through.  Five  hundred  of  this  has  already 
been  subscribed  by  Attorney-general  Moloney. 


ELECTRIC  LIGHTING. 

Judge  Thomas  has  ordered  F.  H.  Jones  and  J.  Foster, 
assignees  of  the  Norwalk,  O.,  Incandescent  Light  &  Power 
company,  to  sell  the  plant  to  satisfy  a  claim  of  the  Huron 
County  Bank  for  $11,000  and  other  creditors.  The  sale  will 
take  place  on  the  ist  of  March. 

At  the  last  meeting  of  the  directors  of  the  Waverly,  N. 
Y.,  Electric  Light  &  Power  company,  officers  for  the  ensu- 
ing year  were  elected  as  follows:  President,  J.  George 
Kaelber;  vice-president,  secretary  and  manager,  F.  E.  Ly- 
ford;  superintendent,  George  C.  Hoffman.  The  company 
is  in  a  prosperous  condition.  It  furnishes  light  for  Wa- 
verly, N.  Y.,  and  Sayre  and  Athens,  Pa.  The  plant  will  be 
improved  to  a  considerable  extent  and  will  then  represent  an 
outlay  of  nearly  $ioo,coo. 

The  Town  Council  of  Munich  has  granted  the  sum  of 
_^ioo,ooo  for  the  enlargement  of  the  street  lighting  plant, 
and  has  again  entrusted  the  work  to  the  Elektricitats  Actien 
Gesellschaft,  Nuremberg,  late  Schuckert  &  Co.  The  act- 
ual installation  comprises  210  ten-ampere  and  66  five-am- 
pere arc  lamps;  456  ten-ampere  lamps  and  4S  lamps  of  five 
amperes  ar-^  to  be  added.  The  additional  power  required, 
about  400  horse  power,  will  be  taken  from  the  Isar  river, 
which  turns  the  turbines  of  the  two  old  power  stations. 
One  of  these  will  be  fitted  with  steam  plant  to  act  as  a  re- 
serve. The  arc  lamps  have  evidently  given  satisfaction. 
The  total  installation  of  about  Soo  arc  lamps  will  probably 
form  the  most  complete  case  of  electric  street  lighting  in 
Europe.  __^^_^_^^^^^_ 

ELECTRIC  RAILWAYS. 

To  provide  funds  for  extending  its  lines  the  Cicero  & 
Proviso  Electric  Railway  company,  of  Chicago,  will  issue 
$1,500,000  more  stock. 

-  To  the  pyramids  by  trolley  may  soon  be  a  possible  trip. 
The  Egyptian  government  has  just  granted  a  concession  for 
an  electric  railroad  in  Cairo,  and  the  pyramids  are  only  eight 
miles  away. 

The  first  step  toward  a  consolidation  of  all  the  street  car 
lines  in  Kansas  City,  Mo.,  and  Kansas  City,  Kas.,was  taken 
at  the  annual  meeting  of  the  West  Side  electric  road,  when 
the  system  practically  passed  into  the  hands  of  the  Metro- 
politan company.  L.  B.  Hale  of  Chicago  was  elected  presi- 
dent of  the  West  Side  company,  and  Mr.  Hutchins  of  Kan- 
sas City,  Kas.,  secretary.  The  New  York  directors  have 
withdrawn. 

A  Denver  press  dispatch  states  that  the  boilers  at  the  Den- 
ver electric  power  house,  comer  of  West  Colfax  and  South 
Third  avenues  in  West  Denver,  blew  up  on  the  night  of 
January  30th,  completely  wrecking  the  building  and  ma- 
chinery and  causing  three  deaths  and   severe  injuries  to  sev- 


TELEPHONE. 

The  directors  of  the  Missouri  &  Kansas  Telephone 
company  have  elected  N.  R.  Ferguson,  treasurer  of  the 
company,  to  the  office  of  secretary  and  superintendent, 
which  was  made  vacant  six  weeks  ago  by  the  death  of  W. 
W.  Smith.  Mr.  Ferguson  will  continue  to  act  as  treasurer 
of  tiie  company.  The  newly  elected  directors,  nearly  all  of 
whom  have  ser\ed  in  that  capaciiy  before,  are:  John  E. 
Hudson  of  Boston,  A.  G.  Fuller  of  Omaha,  J.  R.  Mulvane 
ofTopeka,  E.  R.  Wilder  of  Topeka,  S.  A.  Walker  of  St. 
Joseph,  N.  R,  Ferguson,  J.  S.  Chick  and  A.  Burt. 


MISCELLANEOUS. 

Mail  cars  with  postal  clerks  receiving  and  distributing 
mail  are  to  run  on  Chicago's  street  car  lines  by  the  ist  of 
April.  Chicago  is  the  second  city  in  the  United  States  to 
achieve  this  advance  in  postal  service  (Brooklyn  being  the 
first),  and  Postmaster  Hesing  has  scored  another  triumph. 
By  an  agreement  made  between  him  and  Charles  T.  Yerkes, 
orders  were  given  by  the  latter  for  the  immediate  construc- 
tion of  four  postal  street  cars.  As  soon  as  they  are  com- 
pleted they  will  be  placed  on  the  Madison  street  cable  car 
line,  which  will  be  the  first  to  gain  this  advantage. 

In  connection  with  the  engineering  course  of  the  Univer- 
sity of  Minnesota,  the  Quarterly  Bulletin  announces  that  a 
magnetic  station  has  been  established  at  the  experimental 
station  at  St.  Anthony  Park,  and  the  initial  observations 
taken  for  a  systematic  study  of  field  magnetics  for  that  local- 
ity, covering  intensity,  dip  and  declination,  including  the 
diurnal,  annual  and  secular  changes.  This  work  is  carried 
on  in  co-operation  with  the  Coast  and  Geodetic  Survey. 
Practice  with  steel  tape  in  ten  modern  methods  of  base-line 
measurement  has  been  very  satisfactorily  carried  on  by  the 
last  two  classes  in  geodesy,  rendered  possible  by  the  loan  of 
the  necessary  apparatus  by  the  Coast  Survey. 

"It  is  only  a  matter  of  a  very  short  time,"  said  a  member 
of  a  well-known  car-building  firm  to  a  Philadelphia  reporter 
recently,  "when  wealthy  people  will  be  placing  orders  for 
private  trolley  cars,  which  they  will  be  able  to  maintain  at 
much  less  expense  than  they  incur  in  keeping  private  teams, 
and  in  which  they  will  be  able  to  make  much  longer  trips.  At 
the  present  rate  of  trolley  introduction,  the  man  with  an 
elegantly  fitted  private  trolley  car  can  whizz  over  the  country, 
right  through  the  big  cities  as  well  as  the  suburban  towns, 
with  long  stretches  of  country  in  between  the  centers  of 
population  in  which  to  enjoy  the  contrast,  all  the  way  from 
New  York  to  Chicago,  and  that,  too,  within  a  period  of  less 
than  two  years.  Believe  me,  the  private  trolley  car  is  a  thing 
of  the  near  future." 

A  press  dispatch  from  Schenectady  says:  Within  a  short 
time  past  the  General  Electric  company  at  Schenectady  has 
come  into  possession  of  information  which  implicated  several 
foremen  in  the  various  departments  in  a  systematic  scheme 
of  extortion  exercised  upon  men  employed  under  them.  It 
is  said  that  in  many  instances  the  foremen  sold  positions 
which  their  authority  enabled  them  to  bestow,  and  other 


cases  are  cited  in  which  it  is  related  that  employes  were 
forced  to  pay  tribute  to  the  accused  men  in  order  to  retain 
their  positions.  When  the  matter  was  brought  to  the  atten- 
tion of  the  company,  the  management  took  prompt  action, 
the  first  step  being  the  employment  of  a  detective.  It  was 
found  that  the  reports  were  true,  and  as  a  result  two  foremen 
and  one  assistant  were  discharged.  There  is  little  probabil- 
ity that  they  will  be  prosecuted. 

A  Washington  dispatch  says:  The  cars  used  for  the  trans- 
portion  of  the  United  States  mails  will  hereafter  be  lighted 
by  electricity.  The  use  of  the  oil  lamp  has  been  attended 
with  so  many  inconveniences  that  the  postal  authorities  have 
decided  to  adopt  the  American  railway  electric  light  system 
in  its  stead.  The  system  consists  of  a  djnamo  attached 
to  the  axle  of  the  car,  connected  with  a  storage  battery. 
The  advantages  to  be  derived  from  this  change  in  the  work  for 
the  transportation  and  delivery  of  mail  are  apparent.  The 
assorting  of  letters  by  the  clerks  is  largely  done  at  night, 
though  in  the  daytime  as  well  artificial  light  is  used,  and 
owing  to  the  poor  light  given  by  lamps  the  work  has  been 
greatly  retarded.  By  means  of  a  good  light  the  clerk  is 
enabled  to  work  much  more  rapidly  and  with  greater 
precision.  The  saving  of  a  few  minutes  in  completing  the 
sorting  and  pouching  of  matter  frequently  effects  the  making 
of  close  connections  at  distributmg  points  and  hastens  the 
delivery  of  letters  by  several  hours. 


TRADE  NEWS. 

The  Electric  Appliance  company,  Chicago,  is  making  a 
specialty  of  theatrical  electrical  devices,  and  has  secured 
control  of  a  number  of  lighting  specialties  particularly 
adapted  for  this  work.  In  fact,  this  has  become  so  import- 
ant a  department  of  the  business  that  the  company  has 
found  it  necessary  to  issue  a  special  catalogue  of  this  mate- 
rial, entitled  *'Catalogue  of  Tliea'incal  Lighting  Devices," 
which  is  now  being  extensively  distributed.  The  Electric 
Appliance  company  will  be  pleased  to  send  a  catalogue  to 
all  interested  in  this  line  who  have  not  received  a  copy. 

On  January  26th  the  board  of  directors  of  the  Standard 
Underground  Cable  company  held  its  first  regular  meeting 
after  the  annual  stockholders'  meeting  of  January  22d, 
and  elected  the  following  named  executive  ofiictrrs  of  the 
company  for  the  ensuing  year:  George  Westinghouse,  Jr., 
president;  Joseph  W.  Marsh,  vice-president  and  general  man- 
ager; Frank  A.  Rinehart,  secretary  and  treasurer;  Charles 
M.  Idagan,  auditor.  At  the  annual  meeting  of  the  stock- 
holders Joseph  W.  Marsh  was  also  re-elected  director.  Mr. 
Marsh  is  now  entering  upon  the  fourteenth  year  of  his  con- 
nection with  this  successful  corporation,  during  most  of 
which  time  he  has  been  its  genera]  manager. 

The  Law  Battery  company  of  S5  John  street,  New  York, 
has  issued  formal  notice  "that  certain  unscrupulous  parties 
have  infringed  and  are  infringing  patents  for  galvanic  bat- 
tery cells  and  their  parts  owned  exclusively  by  this  com- 
pany, viz..  No.  400,126,  dated  March  26,  'S9,  and  known 
as  the  double  carbon  cylinder  patent;  No.  477,645,  dated 
June  2S, '92,  and  known  as  the  carbon  button  connector 
patent;  No,  500,284,  dated  June  27,  1S93,  and  known  as 
the  carbon  screw  button  connector.  And  that,  therefore, 
we  caution  all  parties  against  purchasing  or  using  said  elec- 
trical cells  or  parts  thereof  infringing  said  patents,  and  re- 
spectfully state  that  if  they  do,  justice  and  equity  demand 
that  we  take  such  steps  as  will  protect  our  interests  without 
further  or  other  notice." 

On  January  l6th  the  Clonbrock  Steam  Boiler  company  of 
Brooklyn,  N.  Y.,  was  incorporated  and  the  capital  stock 
largely  increased  to  meet  the  rapid  growth  of  the  business. 
The  officers  elected  were:  T.  F.  Morrin,  president;  T.  J. 
Lawler,  vice-president  and  general  manager;  M.  B.  Morrin, 
treasurer  and  secretary.  These  gentlemen  have  been  for  a 
long  time  interested  in  the  boiler  trade  and  are  widely 
known  for  their  progressive  ideas  and  the  excellence  of  appar- 
atus manufactured,  a  large  share  of  which  during  the  last 
year  has  been  placed  in  electric  power  plants.  During  Jan- 
uary 15,000  horse  power  was  sold  to  the  electrical  trade 
alone.  The  works  of  this  company  now  occupy  two  block?, 
and  there  is  under  consideration  the  further  extension  ol 
the  plant  in    the  near  future. 


BUSINESS. 

The  Standard  Paint  company,  2  Liberty  street,  New 
York,  is  remembering  its  friends  by  distributing  a  very  con- 
venient card-case,  with  a  space  for  memoranda.  The  sou- 
venir is  a  useful  one  and  can  be  had  upon  application. 

The  Metropolitan  Electric  company  of  Chicago  lias  just 
taken  the  agency  for  the  American  Carbon  company's  pro- 
ducts and  will  carry  a  full  line  of  this  celebrated  carbon. 
The  company  will  complete  its  stock  in  a  very  few  days  and 
will  be  able  to  meet  the  demands  of  the  market.  This  adds 
another  high-class  specialty  to  the  Metropolitan  company's 
list. 

The  Eureka  Compound  company  of  Sioux  Falls,  S.  D., 
is  calling  attention  to  the  new  commutator  compound  for 
dynamos  and  motors  which  it  is  introducing  to  the  trade. 
The  company  announces  that  this  compound  has  been  thor- 
oughly tested  by  expert  engineers,  who  assert  that  it  works 
to  perfection  on  any  commutator  with  either  copper  or  car- 
bon brushes.  It  lasts  longerthananyother  compound,  and  it 
puts  a  finer  gloss  or  polish  on  the  surface  of  the  commutator 
and  brushes,  thus  increasing  the  hfe  of  both. 

Users  of  incandescent  lamps  will  be  interested  to  know 
that  Treasurer  Chas.  H.  Rockwell  of  the  Buckeye  Electric 
company  of  Cleveland  recently  closed  a  contract  with  the 
Electrical  Engineering  company  of  Minneapolis,  by  which 
the  latter  company  will  hereafter  handle  the  Buckeye  lamp 
exclusively.  The  Buckeye  company  feels  much  elated  over 
this  arrangement,  as  the  Electrical  Engineering  company 
covers  the  northwestern  territory  from  the  Twin  Cities  to 
the  Pacific  coast,  and  has  a  reputation  and  trade  second  to 
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,07s.  Primary  Eatlery.  Richard  O'Toole,  iMechanici- 
town,  IVId.     Applicati^on  filed  August  3,  1893. 

The  claim  reads  as  follows:  In  a  primary  battery,  sucli  as 
one  containing  oxide  of  copper  as  depolarizing  material,  caustic 
soda  or  caustic  potash  in  solution  and  zinc,  the  combination  of 
a  perforated  jar,  containing  the  depolarizing  material,  fitted 
with  a  cover  at  top  and  bottom,  and  a  suspensory  rod  passing 
through  the  top  and  bottom  and  secured  to  a  cover  or  bridge 
across  the  jar. 

0S3,  System  of  and  Apparatus  for  Controlling  Elec- 
tric Circuits.  William  B.  Potter,  Lynn,  Mass.  Ap 
plication  filed  July  24,  1S93. 

In  a  system  of  electric  distribution  the  combination  is  claimed 
of  a  plurality  oF  dynamo-electric  machines,  of  electrically  oper- 
ated circuit-controlling  switches,  ime  in  the  circuit  of  each  ma- 
chine, magnets  adapted  to  oper.ite  said  switches,  having  coils 
connected  to  a  common  controlling  circuit,  a  switch  adapted  to 
control  such  common  circuit  and  switches  arranged  to  connect 
any  of  such  magnets  in  a  local  controlling  circuit  at  will. 

084.  Rectifying  Commutator  and  Method  of  Making 
Same.  Menry  G.  Reist,  Schenectady,  N.  Y.  Appli- 
cation filed  October  19,  1894. 

In  a  rectifying  commutator  there  is  the  combination  of  a 
double  flanged  ring,  having  an  internal  groove,  slots  alternat- 
ing in  position  iipo  i  the  two  flanges,  wooden  pins  in  the  slots, 
cuts  extending  from  the  face  of  the  commutator,  partly  through 
the  wooden  pins,  insulation  m  such  cuts,  clamping  rings  and 
bolts  to  hold  tlie  parts  together, 
rings  and  the  commutator. 
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NO.  533.146- 
TOO.     Electric  Arc  Lamp.     Mans  O.  Swoboda,  New 
York,  N.  y.     Application  filed  March  2,  1894. 

A  movable  carbon  siipport.  stationary  supporting  pieces,  a 
tilting  frame  pivotaily  supported  in  the  stationary  supporting 
pieces,  a  pivoted  arm  for  moving  the  tilting  frame,  adjustably 
attached  ih';reto,  and  having  its  pivotal  axis  identical  with  the 
axis  of  movement  of  the  tilting  fram-,  a  brake  and  brake  wheel 
carried  by  the  tilting  frame  and  moving  with  the  latter  when  the 
same  is  moved,  mechanism  connecting  the  brake  wheel  with  the 
movable  carbon  support,  a  magnet  or  solenoid  for  moving  the 
tilting  frahic  by  means  of  the  adjustable  arm,  and  a  fixed  stop 
for  co-acttng  with  an  adjustable  extension  of  the  brake. 

107.  Electrical  Measuring  Instrument.  Edward  We.s- 
ton,  Newark,  N.  J.  Application  filed  March  ii,  1S91. 
In  an  electrical  measuring  insfument  the  combination  is 
claimed  of  the  electro-magnets,  h.aving  coils  and  ring  pole  piece 
secured  to  or  formed  on  one  of  said  cores  and  surrounding  the 
other  core,  t'le  coil  surrounding  the  ring  pole,  the  bar  support- 
ing said  coil,  and  a  suspension  device  carrying  said  bar,  and 
an  index  needle  with  means  for  passing  an  electrical  current 
through  the  coil  and  for  returning  the  latter  to  starling  point 
after  the  defle.tive  impulse  has  ceased. 


5335108.  Electric  Motor.  Charles  Wirt,  Chicago,  111. 
Application  filed  April  23,  1S94. 

One  claim  reads  :  A  chrono-electric  moto-,  having  in  com- 
bination a  pendulum,  a  contact  moved  thereby,  an  electric 
actuatinc  device,  a  contact  having  a  retarded  movement  toward 
the  pendulum  contact  and  a  free  movement  in  the  opposite 
direction,  and  an  adjustable  cut-out  device  withdrawing  the 
current  from  the  electric  actuating  device  at  a  predetermined 
point  during  the  closure  of  the  circuit  by  the  pendulum  and  re- 
tarded contacts, 

533,142.  Telephone  .System.  John  I.  Sabin  and  William 
Hampton,  San  Francisco,  Cal.  Application  filed  April 
14,  1S94. 

Among  the  claims  of  this  invention  is  the  following:  The 
combination  with  a  metallic  circuit  telephone  line  extending  to 
the  centra!  station  and  normally  closed  thereat  through  a  battery 
and  indicator,  of  sub-station  telephone  sets  included  in  nor- 
mally open  bridijes  between  the  opposite  limbs  of  said  line,  a 
switch  at  each  of  said  sub-stations  for  closing  the  bridge  to  com- 
plete the  battery  circuit  through  said  indicator  to  actuate  the 
same,  means  for  cutting  said  indicator  and  battery  from  the  line 
by  the  act  of  making  connection  therewith,  a  battery  and  clear- 
ing out  indicator  adapted  to  be  at  the  same  time  connected  in  a 
bridge  between  the  opposite  sides  of  said  line,  a  call  device  at 
'  one  .sub-station  in  a  bridge  between  the  two  limbs  of  the  line,  a 
second  call  device  at  another  sub-staiion  between  one  of  the 
limbs  and  ground,  and  means  for  connecting  a  calling  gener- 
ator between  tfie  two  limbs  of  said  line  or  between  ground  and 
the  limb  to  which  said  second  call  device  is  connected. 

533.146.  Apparatus  for  Smoothing  Currents  of  Dynamo- 
electric  Machines.  Charles  E.  Scribner,  Chicago,  111. 
Application  filed  January  16,  1S92. 

In  the  arrangement  illustrated  there  is  a  source  of  electricity 
m  combination  with  separate  parallel  branches  joining  the 
poles,  a  telephone  transmitter  and  the  primary  helix  of  an  in- 
duction coil  included  in  scries  in  each  of  the  branches,  a  tele- 
phoae  line  circuit  connected  with  a  telephone  receiver  and  in- 
cluding the  secondary  helix  of  each  induction  coil,  and  a  source 
of  counter-electromotive  force  connected  in  shuntwith  the  work- 
ing circuit. 

533.147.  Telephone  Switchboard  Apparatus.  Charles  E. 
Scribner,    Chicago,    III.     Application    filed   May   13, 

1S92. 

Two  connecting  plugs,  each  having  three  contact  pieces,  one  JJJ- 
contact  bein?  insulated  from  the  remaining  two,  the  remaining 
two  being  electrically  connected,  eich  plug  being  adapted  to 
be  placed  in  either  of  two  positions  in  a  sp"ing-jack,  the  con- 
tact pieces  of  the  plug  being  disposed  to  make  contact,  one  at  a 
time,  with  the  line  contact  of  the  spring-jack,  the  line  contact 
pieces  of  the  two  plugs  being  connected  by  conductors,  a 
grounded  source  of  calling  current  connected  with  one  ol  the 
contact  pieces  of  the  plug,  a  metallic  socket  adapted  to  receive 
one  of  the  plugs  when  idle,  and  to  connect  with  the  remaining 
contact  piece  thereof,  a  listening  plug  attached  by  a  flexible 
conductor  to  the  socket,  and  a  grounded  telephone  set  also  con- 
nected with  the  same  socket.  533' 

533. 148.  Spring-jack  for  Telephone  Switchboards.  Charles 
E.  Scribner,  Chicago,  III.  Application  filed  May  23, 
1892. 

The  features  of  this  invention  are;  A  spring-jack  having  an 
insulated  thimble  and  three  insulated  contact  springs,  two  of 
the  springs  being  of  equal  length,  a  connecting  plug  in  the  jack 
having  three  insulated  contact  pieces,  one  of  which  makes  con- 
tact with  the  thimble  of  the  jack,   another  of  which  makes  con- 


Issued  Jan-nary  2g^  ^^95- 

tact  with  both  of  the  springs  of  equal  length,  and  the  remaining 
contact  piece  of   which  makes  contact   with    the    remaining 

spring. 

533,154.  Circuit  Closer  for  Railway  Rails.  Edgar  C. 
Wiley,  Bristol,  Tenn.  Application  filed  May  29, 
1S94. 

Claim  three  reads  as  follows  :  In  a  circuit  closer  for  railway 
rails,  the  combination  with  the  main  rail,  of  a  bo,x  or  casing,  a 
supplemental  rail  arranged  above  the  cross  ties  beside  the  main 
rail  and  rigidly  fixed  to  the  box  or  casing  about  its  middle,  and 
to  the  main  rails  at  its  ends,  and  a  stem  attached  to  the  main 
rail  and  carrying  a  friction  drag-side  within  said  box  or  casing 
adapted  to  close  electrical  contacts  bj-  the  initial  downward 
movement  of  the  drag-slide,  and  to  open  them  by  the  initial 
upward  movement  from  the  springing  of  the  main  rail  in  rela- 
tion to  the  supplemental  rail. 

533, 1S3.  Automatic  Electric  Signal.  Henry  C.  Storrs, 
Hartford,  Conn.     Application  filed  April  20,  1894. 

The  claim  is  as  follows:  The  herein  described  automatic 
circuit  controller  for  electric  circuits,  comprising  two  circuit 
terminals,  a  switch  controlling  said  terminals,  and  a  hold-back 
device  for  said  "s'witch,  embodying  two  members,  located  one 
within  and  wholly  surrounded  by  the  other;  and  movable  longi- 
tudinally relatively  to  each  other  when  held  against  laleral 
movement,  and  a  fusible  or  soluble  sealing  medium  filling  the 
space  between  the  circumjacent  surfaces  of  said  members  and 
normally  connecting  said  members. 

533,211.  Electric  Arc  Lamp.  Eugen  Conrady,  Keigliley, 
England.     Application  filed  December  16,  1893. 

This  invention  relates  particularly  to  a  feed  mechanism  for 
electric  lamps,  comprising  in  its  construction  an  elongated 
member  coupled  to  the  movable  carbon  through  elastic  connec- 
tions, and  gripping  devices  to  act  on  the  elongated  member,  as 
shown. 

533,223.  Incandescent  Electric  Lamp.  George  R.  Lean, 
Cleveland,  O.     Application  filed  November  29,  1S93. 

An  incandescent  electric  lamp  bulb  is  shown,  having  a  tempo- 
rary opening,  combined  with  tubular  metallic  guides  perma- 
nently sealed  in  the  bulb,  and  leading-in  wires  having  insulated 
material  applied  thereto,  secured  to  the  filament  and  adapted 
to  be  inserted  in  and  extending  through  the  guides  and  posi- 
tioned through  the  temporary  opening  in  the  bulb. 

533.244,  Systeni  of  Distribution  by  Alternating  Currents. 
Charles  P.  Steinmetz,  Schenectady,  N.  Y.  Applica- 
tion  filed  April  2,  1S94. 

The  method  of  maintaining  polyphase  electomolive  forces  in 
the  different  mains  or  branches  of  a  polyphase  distribution  sys- 
tem is  described,  which  consists  in  mducin?  alternating  elec- 
tromotive forL'es  in  a  stationary  or  moving  electro-dynamic 
ipechanism  of  the  single-phase  type,  to  whose  terminals  some 
of  the  mains  are  electrically  or  inductively  connected,  and  in- 
ducing an  electromotive  force  of  different  phase  relation  in  a 
supplementary  conductor  connected  to  one  or  more  other  mains, 
which,  acting  to  midify  the  first  named  electromotive  force, 
creates  the  desired  dilTerence  of  phase  between  ihe  mains. 

533.245.  System  of  Electrical  Distribution.  Charles  P. 
Steinmetz,  Schenectady,  N.  Y.  Application  filed  April 
i3>  1894. 

In  this  invention  there  is  claimed  the  combination  of  a  three- 
main  inter-connec  ted  polyphase  circuit,  with  means  for  main- 
taining between  s  uch  mains  electromotive  forces  substantially 
60  degrees  apart  in  phase,  with  a  transformer  connected  on  one 
side  to  the  mains,  and  on  the  other  side  10  a  corresponding  set 
of  mains,  and  means  for  changing  the  phase  relation  of  the 
transformed  currents   from   60   degrees  to   1*0  degrees,  or  vice 


,246.  \Vinding  for  Dynamo-electric  Machines.  Charles 
P.  Steinmetz,  Schenectady,  N.  Y.  Application  filed 
Jtily  14,  1S94. 

In  a  polyphase  dynamo  the  combination  described  consists  of 
the  armature  and  field  core,  coils  arranged  in  sets  on  the  core, 
each  coil  having  a  breadth  substantially  equal  to  the  distance 
between  the  poles  developed  in  the  core  and  the  coils  ol  each 
set  overlapping  each  other,  but  not  overlapping   coils  of  other 


247.  System  of  Electrical  Distribution.  Charles  P. 
Steinmetz,  Schenectady,  N.  Y.  Application  filed 
September  24,  1S94. 

The  last  claim  reads:  In  a  system  of  electrical  distribution 
the  combination  of  a  generator  of  alternating  single-phase  cur- 
rents, single-phase  mains  connected   to  said    generator,  two  or 

more  alternating  multiphase  motors  having  a  portion  of  their 
coils  connected  to  the  single-phase  mains,  and  a  balance  wire 
connecting  points  of  the  multiphase  motors,  at  which  an  out-of- 
phase  electromotive  force  is  generated  by  the  normal  operation 
of  the  motors. 

,248-     System  of  Electrical   Distribution.     Charles  P. 

Steinmetz,     Schenectady,    N.     Y.       Application     filed 

September  24,  1S94. 

In  a  system  of  electrical  distribution  the  claim  is  made  for  the 
combination  of  sing'e-phase  mains,  carrying  a-  single-phase 
alternating  current— a  third  wire — means  for  developing  be- 
tween the  third  wire  and  mains,  electromotive  forces  out  of 
phase  with  that  on  the  single-phase  mains  and  translating  de- 
vices connected  across  the  single-phase  mains,  and  also  con- 
nected  to   the    third   wire,   the  energy  required   for  the  normal 


operation  of  such    translation   devices  being  derived  substan- 
tially from  the  single-phase  mains, 

533.249.  Monocyclic  Motor.  Charles  P.  Steinmetz,  Schen- 
nectady,  N.   Y.     Application  filed  November  20,  1894. 

A  generator  having  interlinked  main  and  teaser  coils,  an  in- 
duction motor  having  a  closed  circuit  secondary  member  and  a 
primary  member  wound  with  interlinked  main  and  teaser  coils, 
the  main  and  teaser  coils  of  the  generator  and  motor  being  so 
proportioned  that  the  counter-electromotive  force  in  the  main 
primary  coil  of  the  motor  is  less  than  the  impressed  electromo- 
tive force  at  the  terminals  of  the  coils,  while  the  corresponding 
impressed  and  counter-electromotive  forces  in  the  teaser  coil 
are  substantially  balanced. 

533.250.  Monocyclic  Motor.  Charles  P.  Steinmetz,  Schen- 
ectady, N.  Y.  Application  filed  November  24,  1894. 
This  is  an  alternating  current  motor  provided  with  main  and 

teaser  coils  interlinked,  and  a   field  winding   energized  from  a 
source  of  direct  current. 

533,254.     Signaling  Telegraph.   Frank  A.  Turner,  Chelsea, 
Mass.     Application  filed  July  27,  1893. 

One  or  more  transmitters,  each  adapted  to  send  signals  of 
various  kinds,  a  receiving  apparatus  consisting  of  a  strip  of 
paper,  a  devicfe  for   punching  the  paper  in  accordance  with  the 
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NO.  533,223. 
character  of  the  respective   signals,  and  a  series  of  indicators 
at  the  receiving   station   corresponding   individually  to  the  re- 
spective signals,  the  indicators  being  respectively  controlled  by 
the  corresponding  perforations  in  the  strip, 

3,261.  Bonding  Device  for  Electric  Railways.  John  J. 
Zimmele  and  Antoine  Bournonville,  Philadelphia,  Pa. 
Application   filed  November  30,  1S94. 

The  last  claim  follows:  A  bond  or  connector  for  an  electric 
conductor,  having  limbs  on  the  end  thereof,  and  a  kerf  or  slot 
extending  in  said  limbs  into  the  body  of  the  bond  or  connector, 
whereby  a  wedging  device  may  be  inserted  in  said  kerf  or  slot 
front  either  side  of  the  rail  or  other  condu;tor. 

3,269.  Recording  Ampere  Meter.  William  H.  Bristol, 
Hoboken,  N.  J.     Application  filed  Jidy  26,  1S94. 

Among  the  claims  for  this  invention  are  a  stationary  coil  or 
solenoid,  a  movable  coil  or  solenoid,  two  flexible  conducting  suii- 
ports  for  said  coil  or  solenoid  connecting  with  the  terminals  of 
the  same,  an  indicating  or  recording  arm.  a  flexible  support  for 
the  same,  knife-edge  bearings  formed  on  the  movable  coil  or 
solenoid  and  the  flexible  support,  a  notched  rod  connec  ing  the 
bearings,  and  a  spring  bearing  on  the  rod. 

,270.  Electrical  Measuring  Instrument,  William  .H. 
Bristol,  Hoboken,  N.  J.  Application  filed  September 
24,  1894. 

In  this  device  there  are  a  coil  or  solenoid,  an  armature  ar- 
ranged adjacent  to  it,  a  core  moving  with  the  armature  and 
entering  the  coil  or  solenoid,  a  damping  device  operated  by  the 
movements  of  the  armature,  and  an  indicating  or  recording  arm 

533,318.  Controller  or  Switch  for  Electric  Motors.  Will- 
iam J.  Pohlman,  Woodbrook,  Md.  Application  filed 
November  17,  1S94. 

In  this  arrangement  there  is  included  the  combination  in  a 
controller  for  an  electric  motor,  of  a  controller  bo.\  having  an  in  - 
sulating  disk  or  plate,  two  pairs  of  radially  movable  contact 
arms  supported  by  the  disk  or  plate,  means  for  clamping  the 
disk  or  plate  to  a  suitable  support,  a  shaft  provided  with  a  cir- 
cuit breaker,  an  escapement  wheel  mounted  on  the  shaft,  means 
for  holding  the  contact  arms  out  of  contact  with  the  circuit 
breaker  in  one  position  of  the  latter,  an  oscillatory  pawl  carrier 
provided  with  a  spring  pawl  for  intermittently  rotating  the  es- 
capement wheel,  and  means  for  oscillating  the  pawl  carrier. 

'>33-323-  System  for  and  Method  of  Electrical  Distribu- 
tion of  Energy.  William  Stanley,  Pittsfield,  Mass. 
Application  filed  November  3,  1894. 

This  method  of  distributing  electrical  energy  from  several 
alternators  consists  in  running  the  alternators  so  as  to  gener- 
ate currents  of  like  phase,  transforming  the  separate  currents 
into  currents  of  a  difterent  potential,  and  combining  such  trans- 
formed currents,  so  as  produce  in  the  working  circuit  a  com- 
bined current  of  a  potentiail  like  that  of  the  transformed  cur- 
rents. 

533.378.  System  of  Electrical  Distribution.  Charles  P. 
Steinmetz,  Schenectady,  N.  Y.  Application  filed  April 
5.  1894- 

The  method  of  distribution  is  described  as  consisting  in  gen- 
erating single-phase  currents  in  an  electric  circuit,  deriving 
therefrom  an  electromotive  force  of  displaced  phase,  maintain- 
ing such  electromotive  force  upon  an  additional  main,  and 
operating  translating  devices  from  such  main  and  the  mains  of 
the  single-phase  circuit. 

533.379.  System  of  Electrical  Distribution.  Charles  P. 
Steinmetz,  Schenectady,  N.  1'.  Application  filed  April 
II,  1894.      Renewed  December  24,  1894. 

The  method  of  distribution  described  consists  in  generating 
and  distributing  polyphase  currents  approximately  60  degrees 
apart  in  phase,  and  operating  motors  of  the  three-phase  type  by 
reversini;  the  direction  of  the  current  flowing  In  one  of  the  wind- 
ings of  the  motor. 

533,398.  Automatic  Electric  Safety  System  for  Railroads, 
Reni:  R.  Snowden  and  Albert  C.  Ives,  Ocala,  Fla. 
Application  filed  January  26,  1S94. 

Among  the  features  of  this  invention  is  the  combination  with 
the  track  rails  laid  in  insulated  and  alternating  sections  and  an 
intermediate  and  continuous  trolley  rail,  of  a  battery  and  trolley 
wheel  carried  by  the  train,  an  electro-magnet  included  within 
the  circuit,  automatic  mechanism  for  controlling  the  throttle 
valve  and  air  valve  through  the  electro-magnet  and  the  throttle 
valve  lever  bearing  an  electrical  contact  moving  over  other  con- 
tacts in  the  circuit  and  arranged  to  direct  the  current  from 
another  train  either  through  the  battery  and  electro-magnet  or 
alternately  close  the  distant  line  circuit «  ithout  passing  through 
the  battery  and  magnet. 
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Three-phase   Wiring   and    Lighting   Fix- 
tures in  Concord,  N.  H. 

Ever  since  the  announcement  was  first  made  in  the 
Western  Electrician,  some  three  years  ago,  that  Con- 
cord, X.  H.,  was  to  have  the  first  plant  in  the  United 
States  for  the  distribution  of  light,  heat  and  power  by  the 
three-phase  system,  the  attention  of  electricians  has  often 
been  drawn  in  that  direction.  And  now,  in  the  new  state 
library  building,  there  has  just  been  completed  the  first 
large  installation  of  lights  up- 
on this  system  in  this  country. 
The  contract  was  awarded  the 
Northern  Electrical  Supply 
company  of  Concord;  and  for 
workmanship,  artistic  effect 
and  general  adaptability  the 
construction  is  certainly  de- 
serving of  high  praise,  as  in- 
spection of  the  accompanying 
illustrations  will  show. 

The  building  is  lighted  by 
1 ,000  incandescent  lamps, 
wired  on  the  Edison  three-wire 
convertible  system  applied  to 
the  three-phase  current.  The 
system  is  so  laid  out  that  by 
changing  the  connections  on 
the  main  distributing  board 
five  distinct  wiring  schemes 
may  be  made  use  of — three- 
phase  current,  three- wire 
direct  current,  three- wire 
alternating,  two-wire  direct 
and  two- wire  alternating. 
Any  one  of  these  plans  is 
available  at  any  time. 

Current  is  taken  from  the 
2,250  volt  primary  mains  of 
the  Concord  Land  &  Water 
Power  company,  which,  en- 
cased in  lead  cables,  lead  down 
through  hollow  steel  tubing 
at  the  curbing,  thence  through 
a  brick  duct  into  the  basement 
and  to  three  transformers 
which  are  placed  in  the  rear 
of  the  distributing  board  and 
which  have  a  capacity  of 
twenty  kilowatts  each.  From 
this  distributing  board  all  the 
secondary  mains  are  run  in 
brass  armored  conduit  to  the 
nine  centers  of  distribution  and 
also  to  the  fifteen  horse  power 
three-phase  motor  which  is 
used  to  drive  the  heating  and 
ventilating  system.  The  dis- 
tributing board  carries  several 
Hill  300  ampere  jack-knife 
switches  with  the  instruments 
and  secondary  fuses.  In  Fig. 
I  is  shown  a  front  view 
of  the  main  distributing 
board,  while  Fig.  2  gives  a 
rear  view.  Fig.  3  represents 
one  of  the  equalizing  boards. 

While  it  is  difficult  to  particularize,  perhaps  the  court- 
room may  be  selected  as  presenting  the  best  example  of  the 
novel  lighting  effects  obtained.  This  is  shown  in  the  pic- 
ture of  the  dome  circle  lamps,  Fig.  4.  With  the  exception 
of  two  clusters  of  five  lamps  each,  this  circle  does  the  entire 
lighting  for  this  room.  It  consists  of  ninety-six  32  candle 
power  lamps  in  ground  glass  globes  controlled  by  a  bank  of 
six  Cutter  automatic  push  switches,  and  by  which  the  most 
complex  combinations  may  be  obtained.  One  switch  will 
light  every  seventh  lamp  around  the  entire  circle,  another 
every  third  and  another  every  other  one;  then  the  lamps  may 
be  lighted  in  pairs  skipping  three,  by  threes  skipping  two,  or 
by  fours  skipping  three,  and  so  on  through  ten  or  twelve 
different  changes.  Some  idea  can  be  obtained  of  the  wiring 
necessary   for   these  combinations  by   a   glance   at  Fig.  5, 


which  represents  the  outside  of  the  dome,  showing  the  en- 
trance and  course  of  the  conduits. 

The  library,  reading  rooms  and  corridors  are  lighted  upon 
the  same  plan,  except  that  the  lamps  are  crest  light  fixtures, 
with  ground  glass  round  globes;  they  maybe  operated  in  the 
same  manner.     Fig.  5  shows  the  fixtures  in  the  art  gallery. 

In  the  corridor,  on  either  side  of  the  tablet.  Fig.  7,  are  two 
beautiful  standards  carrying  ten  lamps  each  in  ground  glass 
globes.     A  single  electrolier  is  shown  by  Fig.  8. 


would  be  ready  to  deliver  power  to  manufacturers  within 
the  city  of  Buffalo  within  a  short  space  of  time.  The  firm 
of  Schoellkopf  &  Matthews  seeks  a  similar  franchise,  and 
the  competing  claims  are  now  under  consideration. 


FIG.   I.      THREE-PHASE   WIRING   AND   LIGHTING   FIXTURES    IN   CONCORD,   N.    H. — MAIN   DISTRIBUTING   BOARD. 

The  entire  installation  was  designed  and  executed  by  E. 
O.  Sessions,  E.  E,,and  the  work  was  done  under  his  per- 
sonal supervision.  It  does  much  credit  to  his  taste  and  skill. 


Electrical  Power  for  Buffalo. 

Much  disappointment  is  expressed  in  Buffalo  at  the  an- 
nouncement of  the  secretary  of  the  Niagara  Falls  Power 
company  that  all  electricity  likely  to  be  developed  by  the 
plant  of  that  concern  has  been  contracted  for  and  that  none 
\vill  be  delivered  to  Buffalo  for  many  months  to  come.  The 
Niagara  Falls  company  has  applied  for  a  franchise  to  string 
wires  and  lay  conduits  in  the  streets  of  the  city,  but  the  in- 
terest manifested  now  is  not  nearly  so  great  as  was  the  case 
when  it  was  supposed  that  the  Niagara  Falls  Power  company 


Death  of   A    T.  Hay. 

Of  the  late  A.  T.  ?Iay,  who  died  in  Buriington,  Iowa, 
recently  in  his  sixty-ninth  year,  the  Burlingto7i  Gazette 
gives  an  appreciative  sketch.  Mr.  Hay  was  born  near 
Philadelphia.  When  a  young 
man  he  adopted  the  occupation 
of  telegraphy.  He  had  orig- 
inal ideas  and  methods,  and 
^oon  made  for  himself  a  dis- 
tinct reputation  in  the  busi- 
ness. In  1S51  while  at  St. 
Louis  on  telegraph  business  he 
was  made  division  manager  of 
the  Iowa  branch  of  the  Illi- 
nois &  Mississippi  telegraph 
line,  taking  up  his  residence 
in  Burlington.  He  afterward 
studied  law  and  was  admitted 
to  the  bar,  although  lie  never 
practiced  in  the  Iowa  courts. 
His  leisure  hours  were  devoted 
to  scientific  pursuits,  and  es- 
pecially to  experiments  with 
the  metals.  This  study  he  fol- 
lowed at  first  from  inclination 
and  for  personal  satisfaction. 
He  devoted  considerable  at- 
tention to  the  causes  of  steam 
boiler  explosinos,  and  advanced 
a  theory  that  they  did  not 
come  from  low  water  in  the 
boilers  alone,  but  were  at- 
tributable also  to  organic 
matter  and  to  the  electrical 
conditions  of  the  boilers.  He 
also  pointed  out  the  great 
dangers  from  hydro-carbon 
oils  which  were  carried  on 
vessels  and  presented  a  condi- 
tion of  affairs  in  the  cargoes 
favoring  combustion.  He  in- 
vented and  patented  an  elec- 
trical device  for  the  safety  of 
boilers  in  which  lime  water 
was  used  in  the  early  days. 
His  device  was  known  as  the 
boiler  anti-incrustator.  Beside 
these  accomplishments,  Mr. 
Hay  was  the  discoverer  and 
inventor  of  many  us  ful  de- 
vices in  electricity  and  the 
natural  sciences.  In  1S66  he 
began  an  investigation  into  the 
constituent  properties  of  iron 
and  steel,  and  this  labor  was 
rewarded  by  the  production 
of  what  is  known  as  Hay 
steel,  a  product  combining 
many  of  the  useful  qualities 
of  both  iron  and  steel.  Several 
important  bridges  were  built 
of  this  material.  In  later  years  he  had  been  engaged  in  the 
development  of  a  new  and  economical  method  of  making 
laminated  steel. 

In  many  respects  Mr.  Hay  was  a  remarkable  man,  al- 
though never  widely  known.  He  was  a  pioneer  in  the  de- 
velopment of  electricity  as  a  commercial  and  manufacturing 
agent.  He  was  the  first  superintendent  of  telegraph  lines 
west  of  the  Mississippi  river.  It  is  also  said  of  him  that 
twenty-five  or  thirty  years  ago  he  demonstrated  the  economy 
of  welding  by  electricity.  By  this  means  he  welded  a  shaft 
in  the  old  Hawkeye  woolen  mills  in  Burlington.  The 
Gazette  sums  up  Mr.  Hay's  interesting  career  as  follows: 
"His  honorable  career  was  carved  out  by  his  own  hand  from 
the  beginning,  against  a  future  that  was  almost  con- 
tinuously  hard  and  dark.     He  was  a  skilled  chemist,   a 
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lawyer  of  considerable  ability,  a  great  metallurgist,  an  ex- 
pert telegrapher,  a  machinist,  an  electrician,  a  deep  thinker 
and  student  of  politics,  a  good  historian,  a  man  of  fine 
mental  perceptions  and  altogether  a  rare  combination  of 
genius  and  acquired  intelligence.  He  was  blunt  of  speech 
and  in  respect  to  any  of  his  scientific  enterprises  he  was 
extremelv  modest  and  reserved.'' 


The  Origfin  and  Development  of  the  Tel- 
ephone Switchboard.' 
Bv  J-  E-  Kingsbury. 

Tlie  telephone  itself  has  been  the  subject  of  various  papers 
read  before  this  institution,  but  the  same  remark  does  not 
apply  to  apparatus  wliich  has  become  allied  with  the  tele- 
phone in  its  commercial  applications.  The  most  important 
of  such  apparatus  is  the  switchboard  used  in  exchange  serv- 
ice. It  is  because  this  subjv^ct  does  not  appear  among  your 
records  that  I  have  treated  it  in  the  manner  indicated  by  the 
title  of  this  paper.  To  those  who  have  been  long  engaged 
in  telephone  work  such  a  title  will  not  raise  expectations  of 
novel  information,  or  suggest  exhaustive  treatment.  To 
those  who  are  not  so  engaged  I  can  only  hope  that  it  may 
be  of  interest  to  the  same  extent  that  it  is  of  interest  to 
trace  the  development  of  any  enterprise  or  apparatus. 

The  switchboard  has  been  described  as  the  brain  of  (he 
telephone  system.  In  seeking  anatomical  similes  I  hardly 
know  whether  to  choose  the  brain,  the  heart,  or  the  back- 
bone. It  is  the  brain  in  so  far  that  it  is  the  nerve  center,  all 
communications  going  through  it;  it  is  the  heart  in  that  it  is 
the  life  of  the  telephone  system  as  we  know  it  to-day ;  and  it 
is  certainly  the  backbone — of  the  exchange  business. 

The  telephone,  itself  a  marvel  of  simplicity,  has  become 
involved  in  a  network  of  considerable  complexity  known  as 
an  "exchange  system" — a  means  of  intercommunication  of 
which  the  switchboard  is  the  center-piece.  The  exchange 
system  seems  necessarily  identified  with  the  telephone,  but 
it  existed  before  the  telephone  was  invented. 

I  am  indebted  to  American  sources  for  the  information 
that  the  first  idea  of  exchange  working  is  to  be  found  in  a 
British  patent  granted  to  an  inventor  bearing  a  French 
name.  T.  D.  Lockwood  says:  "The  first  idea  of  exchange 
work  which  to  my  knowledge  occurs  in  history  is  found  m  a 
British  patent  issued  as  far  back  as  February  7,  1S51,  to  F. 
M.  A.  Uuniont.  This  clearly  describes  an  exchange  system 
of  dial  telegraph  instruments,  connecting  by.  short  lines  with 
branch  central  stations,  which  branch  stations  were  provided 
with  trunk  lines  connecting  them  with  a  principal  station." 
Mr.  Lockwood  remarks  that  "the  idea  was  far  ahead  of  the 
times." — {Tel.  Con.  Rep.,  1SS7,  p.  50.) 

At  Newcastle  the  postoffice  arranged  a  system  of  con- 
necting subscribers  provided  with  Wheatstone  A  B  C  in- 
struments. In  New  York  such  a  system  was  introduced  in 
1S74  or  1S75.  The  founder  of  that  system  was  not  aware 
that  intercommunicating  exchanges  had  previously  existed. 
He  had  observed  the  success  attending  the  telegraphing  of 
stock  quotations  to  subscribers,  who  each  received  identical 
information  despatched  from  a  central  office,  and  he  as- 
sumed that  a  like  success  might  be  obtained  by  furnishing 
information  to  legal  firms  as  to  ihe  course  of  proceedings  in 
the  courts.     The  legal  firms  did  not  take  kindly  to  the  idea, 


FIG.  3.      THREE-PHASE  WIRING  AND   LIGHTING   FIXTURES 
IN  CONCORD,  N.  H. — ONE  OF  THE  EQUALIZING  BOARDS. 

but  one  of  diem  offered  an  alternative  suggestion,  intimating 
that  a  system  which  would  enable  lawyers  to  communicate 
with  each  other  by  telegraph  would  be  worth  paying  for. 
Confirmation  of  this  idea  was  obtamed  from  others,  and  the 
result  was  the  establishment  of  a  telegraph  exchange.  As 
the  exchange  was  exclusively  used  by  legal  firms,  the  com- 
pany was  called  the  "Law  Telegraph  company."  Telegraph 
instruments  were  subsequently  replaced  by  telephones,  and 
the  particular  system  adopted  for  working  the  exchange  be- 
came known  as  the  "Law"  system. 

Notwithstanding  that  this  telegraph  exchange  was  already 
in  existence  at  the  time  of  the  invention  ol  the  telephone  in 
1S76,  it  was  not  until  January,  iS/S,  that  the  first  commer- 
cial telephone  exchange  was  started.  In  the  meantime,  Bell's 
invention  had  been  greatly  improved,  and  shortly  afterward 
the  introduction  on  a  commercial  scale  of  the  Edison  carbon 
transmitter  and  the  Blake  microphone  placed  telephony 
upon  such  a  practical   basis  that  its   progress   became  as- 

I.  Read  before  the  Institution  of  Electrical  Engineers,  London* 
a  nuary  24,  1S95. 


sured.  It  was  the  microphonic  era  when  was  commenced 
that  activity  in  telephone  exchange  work  which  necessi- 
tated attention  being  given  to  switching  mechanism. 

In  addition  to  the  public  exchange  system  every  large 
telegraph  office  was  the  center  of  numerous  lines,  which 
were  connecled  together  as  required  by  means  of  a  switch- 
board. An  illustration  of  part  of  a  well-known  telegraph 
switchboard  shown  to  the  meeting  consists  of  vertical  and 
horizontal  bars,  the  vertical  bars  being  the  lines,  the  hori- 
zontal bars  providing  the  means  of  connecting  any  one 
vertical  line  with  another  by  inserting  plugs.  The  vertical 
lines  terminate  in  springs  resting  on  contacts.  A  telegraph 
instrument  can  be  looped  into,  circuit  by  a  double-contact 
plug  inserted  between  the  spring  and   its   contact.     These 


FIG.  2.      THREE-PHASE  WIRING   AND  LIGHTING  FIXTURES 

IN   CONCORD,    N.    H. — CONNECTIONS   IN    REAR 

OF  MAIN   DISTRIBUTING  BOARD. 

springs  were  known  to  telegraphists  as  "spring-jacks." 
Those  who  started  telephone  exchanges,  like  all  other 
founders  of  new  industries,  adopted  in  the  first  instance 
that  which  already  existed,  so  far  as  it  was  within  their 
knowledge,  available  for  their  purpose.  All  the  first 
telephone  switchboards  have  been  traced  by  competent 
hands  to  a  telegraphic  origin.  Hence  the  origin  of  the  tele- 
phone switchboard  is  the  telegraph  switchboard,  with  the 
addition  of  indicators  already  in  use  for  signaling  purposes. 

It  will  be  remembered  that  telephone  exchange  business 
was  started  almost  simultaneously  in  London  by  two  differ- 
ent organizations — the  Bell  and  the  Edison  companies.  The 
Edison  company  had  an  experimental  exchange  at  6  Lom- 
bard street.  It  was  publicly  opened  on  September  4,  1S79, 
with  10  subscribers  connected.  The  switchboard  then  used 
formed  the  subject  of  the  first  specification  for  a  telephone 
switchboard  in  the  English  Patent  Office  (No.  3,794,  Sep- 
tember 20,  1S79).  The  switchboard  used  by  the  Bell  com- 
pany in  its  first  exchange  at  36  Colernan  street  was  of  a 
different  character.  It  is  a  lalher  curious  circumstance  that 
the  two  drawings  of  these,  in  addition  to  showing  the  first 
switchboard  used  simultaneously  in  English  telephone  ex- 
changes, are  also  examples  of  two  types  of  board — viz., 
plugboards  and  cordboards,  of  which  there  were  several 
varieties.  The  "Edison  board" — as  it  is  called  here, 
because  it  was  used  by  the  Edison  company — is  the  upper 
part  of  the  telegraph  switchboard.  The  vertical  stiips  are 
continuations  of  subscribers'  lines;  the  horizontal  strips  are 
normally  insulated  from  the  vertical  strips;  but  any  vertical 
strip  may  be  placed  in  electrical  contact  with  any  horizontal 
strip  by  placmg  a  metal  plug  in  the  hole  which  is  drilled 
at  the  point  of  intersection.  Another  metal  plug  similarly 
applied  will  place  the  same  horizontal  Ime  into  electrical 
connection  with  any  other  vertical  line.  Thus  two  sub- 
scribers'lines  are  connected  together  by  means  of  a  cross- 
bar and  two  metal  plugs.  There  are  no  flexible  cords 
whatever;  even  the  speaking  instrument  is  connected  to  a 
rigid  bar.  A  different  method  is  followed  in  the  board 
used  by  the  Bell  company,  and  consequently  called  here 
the  "Bell  board."  Thecrossbars  remain,  but  the  vertical 
bars  are  dispensed  with.  Tht  subscribers'  lines  end  in  a 
spring-jack  like  the  lower  part  of  the  telegraph  switch- 
board, connections  being  made  by  means  of  flexible  con- 
ductiong  cords  having  suitable  plugs  at  each  extremity. 
The  one,  therefore,  is  a  plugboard,  the  other  a  cordboard; 
and  for  a  while  these  two  types  provided  the  necessary 
material  for  the  holding  of  opposite  views  amongst  practical 
telephonists.  The  plugboard  was  preferred  because  it  was 
free  from  the  liability  of  broken  cords,  had  its  construction 
and  circuits  readily  traceable,  and  also  perhaps  because  it 
was  generally  more  in  accordance  with  previous  practice 
m  switches.  The  cordboard,  however,  had  greater  flexi- 
bility and  possibilities  of  concentration. 

Numerous  varieties  of  plugboards  were  made,  differing 
considerably  in  appearance,  but  having  exactly  the  same 
method  of  working.  It  is  not  possible  for  me,  in  the  time 
at  my  disposal,  to  describe  in  detail  the  various  differences. 
It  will  suffice  to  say  that  the  general  idea  was  the  same. 
The  differences  were  either  in  construction  or  in  the 
method  of  connecting  the  vertical  with  the  horizontal  bars. 
In  some  the  plugs  were  loose,  as  in  the  oneshown;  inothers. 
— as  in  those  originally  used,  I  believe,  in  Manchester  and 
Sheffield — the  connecting  plugs  slid  over  a  rod  with  notches 


for  each  horizontal  bar,  and  were  held  in  place  by  a  spring 
clip  fitting  into  the  notch.  These  are  differences  of  detail, 
and  need  not  now  be  considered.  It  is  of  more  importance 
to  trace  the  methods  of  operation. 

In  the  Edison  board,  while  the  maiority  of  horizontal  bars 
are  free  for  use  as  connecting  strips,  two  of  them  are  appro- 
priated for  specific  purposes.  The  seventh  bar  is  con- 
nected to  the  operator's  telephone,  the  twelfth  bar  to 
the  earth.  In  order  that  each  subscriber's  line  may 
be  complete,  so  that  the  exchange  may  be  called, 
the  plug  must  be  normally  in  contact  with  the  earth 
bar.  Where  the  fall  of  the  indicator  shutter  shows  that 
a  subscriber  is  calling,  the  plug  has  to  be  taken  out  of  the 
earth  bar  and  set  into  the  instrument  bar.  When  the 
number  of  the  subscriber  required  has  been  ascertained,  the 
l^eg  has  to  be  again  removed  from  the  seventh  or  instru- 
ment bar  and  set  into  one  of  the  other  horizontal  bars  which 
may  be  unoccupied.  The  peg  of  the  called  subscriber  is 
also  removed  from  the  earth  bar  and  placed  in  contact  with 
the  horizontal  bar  already  selected.  The  two  subscribers' 
lines  are  then  connected.  No  provision  being  made  for 
rniging  from  the  exchange,  one  subscriber  calls  the  other. 
This  act  throws  down  both  indicators,  which  the  operator 
must  replace. 

In  the  Bell  board  the  work  is  divided  between  two 
operators.  One  does  the  switching,  the  other  the  talking 
with  the  subscriber.  The  sv/itching  operator  connects  the 
subscriber  with  the  table  of  the  talking  operator,  who, 
upon  learning  the  number  required,  instructs  the  switch- 
ing operator  to  make  the  necessary  connections,  which 
he  does  with  the  flexible  cords.  Without  detailing  the 
various  movements,  it  will  suffice  to  draw  attention  to 
one  point.  The  subscriber's  line  comes  to  a  spring,  and 
the  spring  rests  on  a  contact.  The  contact  is  the  earth. 
The  plug  with  which  connection  is  made  removes  the 
line  from  the  earth,  and  that  is  one  step  in  advance  of 
the  Edison  board.  A  line  needed  to  be  broken  and  di- 
verted. These  requirements  were  separately  met  in  the 
Edison  board,  while  in  the  other  case  they  were  com- 
bined. In  the  development  of  telephone  switchboards  that 
is  equivalent  to  making  two  blades  of  gi-ass  grow  where  one 
grew  before. 

The  cordboard  offered  facilities  in  this  direction  which 
the  pegboard  did  not.  According  to  the  Telephone  Con- 
vention Report  for  1SS3  (p.  33),  plugboards  were  the  most 
popular  in  iSSi;  there  being  among  the  companies  report- 
ing to  the  association  11,904  subsribers  on  plugboards,  and 
5,893  subscribers  on  cordboards.  By  1SS2  the  conditions 
were  changed,  cordboards  having  16,799  subscribers  and 
plugboards  12,755.  ^Y  ^^83  the  change  was  shown  tohave 
some  substantial  foundation,  the  figures  being  21,432  for 
cordboards  and  12,763  for  plugboards.  These  figures  do 
not  refer  to  the  identical  boards  illustrated  to  the  meeting, 
but  to  all  varieties  of  their  respective  types.  They  show 
that  the  intervening  period  was  suflliciently  active  and  ex- 
acting to  have  had  some  influence  in  deciding  .which  was 
the  fittest  type  of  board  for  survival.  That  type  was  the 
cordboard,  and  it  may  be  desirable  now  to  trace  briefly  the 
development  of  the  most  generally  used  form  of  cordboard 
for  small  exchanges. 

For  this  purpose  it  is  necessary  to  call  your  attention  to 
a  patent  specification  which  I  think  may  be  called  a  classic 
in  this  branch  of  invention.  It  is  dated  November  29, 
1S79,  numbered  4,903,  and  granted  to  C.  E.  Scribner.  In 
the  "universal  jack-knife  switch"  there  are  the  indicators 
and  the  individual  connecting  springs  for  the  lines  as  in  the 
Bell  board,  but  arranged  in  distinct  groups,  and  there  are 
the  horizontal  connecting  bars  also.  Although  there  are 
these  points  of  similarity,  there  are  improvements  over 
each.  In  the  Bell  board  the  line  comes  to  the  indicator 
first,  then  through  the  spring-jack  to  earth.  Inserting  a 
plug  into  the  spring-jack  cuts  off  the  earth.^but  the  indicator 
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remains  in  circuit.  Scribner  cuts  off  both  drop  and  earch 
in  one.  operation  by  the  simple  device  of  putting  the  drop 
on  the  earth  side  of  the  jack,  so  that  both  subscribers'  indica- 
tors are  cut  out  of  circuit  instead  of  both  remaining  in. 
This  is  another  step  forward.  The  horizontal  connecting 
strip  is  also  improved  by  being  turned  round  when  engaged. 
In  connecting  the  two  subscribers'  lines  together,  two 
cords  were  used,  as  in  the  Bell  board,  each  cord  having  a 
plug  at  either  end,  and  the  calling  subscriber's  line 
was  connected  to  the  revolving  bar  by  one  cord,  and 
the  same  revolving  bar  connected  to  the  called  sub- 
scriber's line  by  the  other  cord.  But  as  both  subscribers' 
indicators  were  cut  out,  some  provision  must  be  made 
for  the  reception  of  a  disconnection  signal.  This  switch- 
board brings  us  one  more  step  forward  in  the  inclusion  of 
signaling  apparatus  in  the  connecting  cords  or  bars  at  the 
central  office,  and  I  would  invite  particular  attention  to  the 
way  this  was  done,  because  I  think  that  it  has  been  over- 
looked by  some  writers  on  telephone  subjects.  To  each 
bar  an  indicator  was  connected  in  derivation,  one  end  of  the 
coil  being  connected  to  the  bar,  and  the  other  to  earth.  The 
specification  says:     "The  earth  connection  of  the  coupling 
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bar  being  through  the  coils  of  a  magnet  in  no  way  inter- 
feres ^vith  the  telephonic  conversation;"  which  remark  you 
will  apply  to  the  lines  then  prevalent  with  the  electro- 
magnet then  used.  The  clearing-out  drop  was  not  mounted 
on  the  switchboard — there  was  a  relay  operating  an  audible 
signal;  but  a  complete  indicatoris  allowed  for  in  the  descrip- 
tion. Although  a  clearing-out  drop  was  connected  lo  the 
central  office  circuit,  the  operator's  telephone  was  still  at 
the  extremity  of  a  separate  cord,  and  needed  to  be  plugged 
into  or  out  of  a  spring-jack  in  order  to  be  brought  into  or 
out  of  the  subscriber's  line  circuit. 

The  circuit  made  up  by  the  operator  for  the  purpose  of 
joining  two  subscribers'  lines  consisted  of  two  cords  and  a 
bar.  There  were  the  operations  of  putting  two  plugs  into 
spring-jacks  and  two  plugs  into  a  bar.  If  the  two  cords 
were  permanently  attached  to  the  bar,  a  part  of  the  work 
would  be  saved.  If,  further,  the  operator's  telephone  were 
to  be  switched  into  or  out  of  the  line  by  a  key,  the  opera- 
tions required  would  be  more  quickly  performed. 

The  rapidly  increasing  numbers  in  the  exchanges  rendered 
the  bar  system  impracticable,  whether  of  the  fixed  or  revolv- 
ing pattern.  The  bar  therefore  was  discarded;  the  cords 
were  lengthened,  joined  together,  and  the  circuits  so  arranged 
that  the  ringing  battery  or  generator,  the  operator's  tele- 
phone, or  the  clearing-out  drop,  could  be  brought  into  use  as 
required  by  the  easy  manipulation  of  keys  placed  in  the 
most  suitable  position.  This  stage  was  reached  in  the 
switchboard  now  generally  known  as  the  standard  switch- 
board. Its  development  dates  from  1S79,  the  germ  being 
found  in  the  universal  jack-knife  switch.  The  keyboard 
was  an  entirely  new  feature  in  switchboards,  and  was 
the  logical  result  oi  the  combination  of  connecting 
cords  and  plugs  with  clearing-out  drops.  The  arrange- 
ment of  the  parts  was  strictlv  decimal — an  obvious  advan- 
tage hitherto  neglected.  Some  of  the  keyboard  circuits, 
being  also  applicable  to  multiple  boards,  were  patented 
here,  such  as  in  specification  No.  3,116,  1S83,  whereby  the 
operator's  telephone  is  in  circuit  immediately  a  plug  is  in- 
serted in  a  jack.  This  is  inserted  by  means  of  the  other 
plug  of  the  pair  resting  on  a  plate  to  which  the  telephone 
is  connected,  and  accounts  for  the  metallic  heel-piece  to  the 
plug  which  then  came  into  use.  This  board  has  been 
greatly  altered  in  the  parts  of  which  it  is  composed,  but  m 
general  arrangement  and  in  the  methods  of  operation  very 
little,  if  any,  improvement  has  been  found  possible,  and  for 
small  exchanges  it  has  been  extensively  adopted,  or  imitated 
substantially  in  its  original  form.  Sufficient  thought  had 
been  bestowed  upon  it  to  enable  it  to  assume  a  form 
based  on  sound  principles.  The  board  was  upright, 
with  a  shelf  for  keys  and  plugs.  What  was  needed 
to  be  seen  or  handled  was  placed  in  the  front  of  the  board, 
but  nothing  else.  All  the  connecting  wires  were  placed  at 
the  back  of  the  board,  so  that  they  could  be  attended  to  by 
the  mechanic  without  interrupting  the  operator.  The  im- 
portance of  this  arrangement  is  very  apparent  now. 

The  introduction  of  the  standard  board  probably  accounts 
for  the  figures  which  I  have  already  referred  to  as  indicating 
the  change  in  general  estimation  of  plug  and  cord  boards. 
Although  the  flexibility  and  concentration  available  with 
cords  must  have  led  to  their  general  adoption,  it  is  of  inter- 
est to  note  how  the  placing  of  the  operator's  telephone  into 
the  cord  circuit  overcame  one  of  the  principal  objections  to 
cords.  The  existence  of  a  broken  cord  must  becjme  known 
to  the  operator  in  the  process  of  making  a  connection,  and 
it  could  therefore  be  laid  aside  for  another. 

While  the  standard  board  remains  the  most  effective  of 
what  may  be  called  "  simple"  switchboards;  that  is  to  say, 
those  in  which  a  subscriber  has  only  one  spring-jack  or 
point  of  access  to  his  line;  it  also  forms  in  its  constructive  and 
keyboard  arrangements  the  foundation  for  the  more  elab- 
orate multiple  board,  which,  although  previously  invented, 
soon  borrowed  the  general  disposition  and  the  simple  and 
practical  mode  of  operation  of  the  standard  board. 

The  multiple  board,  as  originally  designed,  employed  the 
Scribner  "jack-knife"  switch, which  was  never  used  in  Eng- 
land, I  think.  It  consists  of  a  metallic  frame,  with  a  blade 
pivoted  at  one  end  and  resting  on  an  insulated  stud  at  the 
other.  There  are  two  holes.  These  are  for  plugs — one  for 
the  instrument  plug,  and  the  other  for  the  connecting  plug. 
The  insertion  of  either  plug  will  lift  the  blade  from  the  stud 
and  so  break  the  earth  and  indicator  contact.  The  import- 
ance of  space  on  the  front  of  a  switchboard  led  to  a  change  in 
the  j  tick- knife  switch  at  an  early  date.  Instead  of  lying  length- 
wise across  the  front  of  the  board,  the  blade  or  spring  fol- 
lowed more  after  the  fashion  of  the  spring  in  the  Bell  board 
— i.  e.,  having  its  length  trom  the  rear  to  the  front,  instead 
of  from  side  to  side.  Though  entirely  different  in  appear- 
ance and  construction,  the  modified  switch  was  the  equiva- 
lent of  the  jack-knife  electrically.  While  previous  springs, 
as  in  the  Bell  board,  were  operated  by  flat  plugs,  the  de- 
signer of  the  new  spring-jack  retained  the  round  plug  as 
used  by  Scribner,  altering  the  shape  so  that  it  should  be  re- 
tained in  position  by  the  tension  of  the  spring.  This  spring- 
jack  and  plug  remain  in  their  essential  features  the  patterns 
now  in  use.  The  adoption  of  a  round  instead  of  a  flat  plug 
may  seem  a  small  matter,  but  it  would  require  a  very  con- 
siderable amount  of  calculation  to  estimate  the  aggregate 
saving  in  time  and  money  which  has  resulted  theretrom. 

It  may  be  of  interest  to  state  that  the  inventor  is  J.  C. 
Warner,  one  of  the  oldest  of  the  expert  staff  of  the  Western 
Electric  cofnpany.  Mr.  Warner  designed  not  only  the  jack, 
but  also  the  indicator  used  on  these  switchboards.  He 
brought  to  the  design  of  telephone  apparatus  a  wide  expe- 
rience, and  you  will  probably  agree  with  me  that  he  gradu- 
ated in  a  good  school.  Born  in  London  in  1S22,  Mr.  War- 
ner became  engaged  in  the  manufacture  of  electrical  appa- 
ratus in  the  workshop  in  which  instruments  were  made  for 
Cooke  and  Wheatstone.  Subsequently  he  made  some  ap- 
paratus for  experimental  use  by  Morse  on  the  line  between 
Baltimore  and  Washington. 

Having  traced  the  simple  swithboard  to  the  stage  in  which 
it  is  supplied  with  an  indicator  and  a  spring-jack  for  each  line, 
with  pairs  of  plugs  and  connecting  cords  in  whose  circuit  are 
placed  convenient  keys  whereby  the  calling  generator  and  the 
operator's  speaking  instruments  can  be  quickly  broughtinto 
circuit  with  either  subscriber's  line,  consideration  may  be 
given  to  the  more  elaborate  outfits  required  for  large  ex- 
changes.    It  was  on  such  a  foundation  that  the  multiple 
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board  was  practically  introduced,  though  it  was  designed  at 
a  much  earlier  period,  and  was  being  gradually  matured. 

For  the  purpose  of  illustrating  the  prior  condition  of 
afiairs,  I  will  recall  attention  to  the  Edison  board,  which, 
as  I  have  mentioned,  was  installed  in  1879.  About  the 
middle  of  iSSo,  the  Edison  company  amalgamated  with  the 
Bell  company.  Some  recommendations  were  then  made 
for  alterations  in  the  switching  arrangements.  It  was  sug- 
gested that  the  operating  should  be  divided  between  talk- 
ing operators  and  switching  operators,  as  in  the  Bell 
board,  with  the  difference  that  the  subscribers'  liens 
should  be  continued  to  the  talking  table.  Seventy- 
five  lines  were  to  be  assigned  to  'one  talking  oper- 
ator, who  was  to  be  assisted  by  two'others  as  switching  op- 
erators. On  the  fall  of  an  indicator  the  talking  operator 
would  depress  the  key  pertaining  to  that  line,  would  ascer- 
tain the  number  required,  and  then  instruct  the  switching 
operator  to  make  the  required  connections.  If  it  should  hap- 
pen to  be  with  a  subscriber  in  another  section — say  200  in 
the  third  section — the  switching  operator  would  fix  the  peg 
in  his  own  board,  and  then  go  to  No.  3  board,  fixing  there 
the  proper  peg  to  connect  No.  200  of  that  board  with  No. 
I  of  his  own,  using  therefor  tlie  special  connecting  strips  set 
apart  for  connecting  each  and  every  board  individually  with 
the  other.  It  was  asserted  that  "by  this  means  an  ex- 
change can  never  become  unwieldy."  How  soon  that  an- 
ticipation became  falsified  only  those  concerned  with  the 
practical  work  of  exchanges  are  able  to  appreciate.  The 
method  of  connecting  separate  boards  by  special  "strips" 
or  bars  was  very  much  improved  by  "  transfer"  systems,  as 
they  were  called  when  applied  to  standard  boards,  but  by 
dire  experience  it  became  evident  that  the  rapidly  growing 
exchanges  could  not  be  satisfactorily  or  economically  con- 
ducted when  there  was  only  one  connecting  point  to  a  sub- 
scriber's line,  and  when  communicating  conductors  had  to 
be  m?de  up  by  sundry  operators  to  enable  a  connection  to 
be  made. 

I  will  show  you  an  attempt  to  provide  a  remedy.  It  is 
recorded  in  a  United  States  patent  (No.  252,576),  which 
was  filed  January  7,  iSSi,  and  from  the  wording  of  the 
specification  I  gather  that  the  system  was  in  actual  use. 
The  subscriber's  lines  passec"    through  a  number  of  boards.ii 
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connected  with  one  pole  of  a  battery,  is  brought  into  con- 
tact with  a  stud,  which  is  connected  by  a  line  to  similar  studs 
on  every  other  jack  pertaining  to  the  same  subscriber.  Over 
the  studs  are  finger  keys  connected  with  the  other  pole  of 
the  battery.  Depressing  the  key  will  close  the  local  circuit 
and  operate  a  bell  or  signaling  instrument  if  the  line  is  en- 
gaged, otherwise  not.  The  information  required  was  "en- 
gaged" or  "disengaged."  A  local  circuit  partially  closed  at 
one  jack  would  be  completely  closed  by  depressing  the  finger 
key  at  another  jack  of  the  same  line;  then  the  line  was  en- 
gaged. Depressing  the  finger  key  at  one  jack  would  not 
close  the  local  circuit  unless  some  other  jack  of  the  series 
had  a  plug  inserted  in  it,  then  the  line  was  not  engaged. 
Here  was  no  talking  between  operators,  no  passing  of  calls, 
or  making  up  of  Hues.  The  information  was  obtained  as  the 
result  of  testing  a  local  circuit,  and  hence  the  term  "test 
circtait"  as  applied  to  multiple  switchboards.  I  believe  that 
the  invention  in  the  exact  form  shown  in  the  1S79  specifica- 
tion was  only  used  in  one  exchange;  but  it  was  the 
subject  of  continued  experiment  and  study,  and  was  being 
systematically  developed  so  that  it  might  be  ready  when  re- 
quired. At  this  stage  it  had  a  t^st  circuit  entirely  distinct 
from  the  line,  and  a  test  key  for  each  jack.  We  might  rea- 
sonably expect  that  the  development  would  be  likely  to 
take  the  form  of  simplification,  and  such  was  thecase. 

Before  I  relate  briefly  the  line  of  that  simplification  I 
would  like  to  remind  you  that  we  are  dealing  with  a  com- 
paratively early  period  of  the  telephone  industry— not  too 
early  to  appreciate  the  advantages  of  metallic  circuit  lines, 
as  contemporary  records  show,  but  a  time  when  the  com- 
mercial side  of  the  telephone  exchange  business  practically 
settled  the  nature  of  the  lines  to  be  run,  so  that  single  lines 
were  the  rule.  It  is  possible  that  some  may  be  surprised  to 
hear  that  metallic  circuit  multiple  boards  are  ]3rovided  for  in 
Scribner's  1S79  patent,  the  necessary  modifications  to  the 
apparatus  being  clearly  described  so  as  to  adapt  them  to 
metallic  circuit  use;  the  plan  would  not  be  considered  satis- 
factory now,  as  only  one  side  of  the  indicator  is  cut  out. 
At  any  rate,  switchboards  were  required  to  be  developed 
for  single  lines,  and  this  enabled  a  simplification  to  be  pro- 
ceeded with.  The  separate  test  line  gave  way  to  a  much 
>re      simple   contrivance,    which    was    communicated  by  C. 
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(it  was  on  the  "Law"  system  and  easily  done).  The  sub- 
scribers* numbers  were  inscribed  on  a  signal-board  placed 
in  a  central  position.  These  numbers  could  be  obscured 
by  shutters.  When  asubscriber  was  put  through,  the  oper- 
ator would  instruct  the  attendant  at  the  signal-board  to 
obstruct  the  number.  On  disconnecting,  the  reverse  in- 
struction would  be  given.  Before  connecting  a  line,  the 
operator  would  look  at  the  signal-board  to  see  if  the  sub- 
scriber required  were  disengaged.  This  method  was  crude, 
but  none  the  less  deserves  commendation  as  an  attempt  to 
overcome  the  difficulties  which  were  becoming  apparent.  It 
is  a  multiple  board  without  a  test  system.  I  cannot  claim 
it  as  a  link  in  the  chain  because,  as  a  matter  of  fact,  the  so- 
lution of  the  problem  had  already  been  [in  the  Patent  Ofiice 
for  over  a  year.  It  is  in  the  specification  to  which  I  have 
already  called  attention — Scribner's,  November,  1S79.  Nu- 
merous connecting  points,  without  some  prompt  and  cer- 
tain means  of  indicating  whether  the  line  were  engaged  or 
disengaged,  would  be  a  remedy  worse  than  the  disease.  A 
triangular  conversation  would  be  likely  to  produce  more 
bad  blood  than  a  triangular  duel.  Now,  in  November, 
1879,  the  exchange  system  in  London  had  just  commenced. 
It  had  certainly  had  a  longer  start,  and  assumed  somewhat 
larger  proportions,  in  the  United  States,  but  even  there  the 
necessity  was  not  so  great  as  to  give  rise  to  the  idea  which 
this  invention  conveys. 

The  idea  is  really  twofold — firstly,  to  enable  one  opera- 
tor, while  answering  the  calls  of  a  given  number  of  sub- 
scribers, to  connect  them  with  any  other  subscriber  in  the 
exchange  without  requiring  the  aid  of  any  other  operator 
or  making  up  any  combination  circuit;  secondly,  to  inform 
the  operator  of  the  condition  of  the  line  with  which 
connection  was  desired — whether  engaged  or  disengaged. 
The  first  part  of  the  idea  was  attained  by  increasing 
the  number  of  spring-jacks  indefinitely  according  to  the 
number  of  operators  required  to  carry  on  the  work  of 
the  exchange.  The  second  part  of  the  idea  is  really 
the  establishment  of  an  information  bureau  in  connec- 
tion with  every  line,  the  bureau  being  supplied  with 
information  automatically,  and  giving  up  its  informa- 
tion on  demand.  Three  ways  are  shown  for  giving 
this  information:  one  is  a  visual  signal  electro-pneumat- 
ically  operated;  another  is  the  provision  of  double  con- 
necting blocks;  the  third  forms  the  foundation  of  the 
multiple-test  system  as  practically  developed.  In  the 
diagram  shown  to  the  meeting  only  the  local  or  test 
circuit  is  shown.  The  jack-knife  switches  illustrate 
two  subscribers  on  three  boards.  When  a  plug  is 
inserted  in  a  jack  a  spring,   insulated  from  the  blade,   andia; 


E.   Scribner  and  'patented  here  on  June   22,    18S3    (No. 

3,116). 

To  illustrate  this  improvement  I  must  again  refer  to  the 
spring-jack  already  described  in  connection  with  standard 
switchboards.  It  consists  of  three  parts — a  frame,  a  spring, 
and  a  contact  stud.  As  a  standard  board  jack  the  spring  is 
in  metallic  contact  with  the  frame.  To  make  this  jack  suit- 
able for  use  on  a  multiple  board  it  is  only  necessary  to  insu- 
late the  spring  ironi  the  frame.  Place  a  number  of  these 
jacks  in  a  row,  connect  a  subscriber's  line  with  the  spring 
of  the  first  jack— the  spring  rests  on  the  contact  beneath — 
connect  the  contact  with  the  spring  on  the  first  jack, 
and  you  thus  have  a  line  through  the  board  which 
may  be  broken  at  any  jack.  This  is  the  subscribers' 
line  wire,  which  continues  irom  section  to  section  through 
the  hammer  and  anvil  cc)ntact3  of  the  jacks,  which  contacts 
are  mechanically  sustained  by  the  frame,  though  they  are 
electrically  distinct  from  it.  If  all  the  frames  of  a  series  of 
spring-jacks  are  connected  together  by  another  wire,  you 
have  two  lines  through  the  board — the  subscriber's  line  and 
the  test  line.  Insert  a  plug  in  any  spring-jack  and  you  break 
the  main  line,  but  connect  together  electrically  the  spring 
and  the  frame.  In  other  words,  the  test  line  becomes  a 
branch  of  the  main  line.  The  main  line  has  an  earth  on  it. 
Touch  the  frame  of  a  jack  (which  is  electrically  a  part  of 
the  lest  line)  with  a  plug  forming  the  extremity  of  a  partial 
circuit,  including  a  signaling  instrument  and  a  battery 
earthed  at  one  pole,  and  it  will  be  seen  that  you  complete 
the  test  circuit  if  the  line  is  engaged  and  you  don't  com- 
plete it  if  the  line  is  disengaged.  The  same  result  is  at- 
tained as  by  the  1S79  system,  but  by  a  much  simpler  ar- 
rangement of  parts. 

Another  simplification  was  made  in  the  apparatus  for  test- 
ing. The  finger  key  contacts  on  each  jack  (1S79)  ^v-ere  so 
many  branches  from  one  side  of  a  battery.  Instead  of 
having  numerous  branches,  the  same  effect  could  beattained 
by  having  one  movable  branch.  This  was  attained  (1SS3), 
one  separate  test  plug  being  provided  for  each  operator. 
The  test  plug  shown  to  the  meeting  is  in  the  form  of  a 
thimble  easy  of  application  to  the  frame  of  a  jack.  The 
drawings  show  a  bell,  or  buzzer,  as  a  signal,  but  a  "tele- 
phone" is  suggested  as  an  alternative,  and  it  needed  only  a 
slight  change  to  make  a  still  further  improvement  by  dis- 
carding the  separate  testing  plug,  making  the  operator's 
telephone  the  signaling  instrument,  and  theconnectingplug 
the  testing  medium.  On  touching  the  frame  of  a  jack  with 
the  connecting  plug  the  operator  hears  a  click  in  her  tele- 
phone if  the  line  is  already  engaged.  This  method  of  test- 
;  b/  t  he    operator  arrived  at  the  last-mentioned  stage  be- 
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fore  the  multiple  board  was  put  into  practical  operation  in 
England,  and  so  it  remains  to-day,  although  the  electrical 
circuits  are  very  different. 

The  early  multiple  boards  were  very  much  like  overgrown 
standard  boards,  the  cords  being  below  the  keyboard.  As 
then  designed  the  cords  were  not  long  enough,  and  so  in 
the  Liverpool  boards  (the  first  used  in  England)  the  cords 
were  overhead  and  longer. 

After  the  Liverpool  board,  an  important  change  was  made 
ia  the  introduction  of  what  is  variously  called  the  "local 
section,"  ur  the  "answering  jacks."  The  latter  term  seems 
preferable,  since  it  corresponds  so  well  to  the  answering 
plugs  used  with  them.  The  Liverpool  board  was  arranged 
for  200  subscribers  to  a  section,  the  spring-jacks  being  of 
the  Warner  pattern,  mounted  on  wood.  The  jacks  being 
arranged  in  blocks  of  lOo,  placed  in  numerical  order,  it  will 
be  seen  that,  taking,  for  example,  the  first  section,  the  200 
subscribers'  jacks  of  that  section  were  all  at  the  operator's 
left-hand  end  of  the  board,  and  all  three  operators  had  to 
reach  those  two  jack  panels.  This  difficulty  was  met  by 
adding  yet  another  jack  for  each  subscriber — the  answering 
jack.  These  answering  jacks  were  spread  out  along  the 
board,  so  that  the  answering  was  more  promptly  done 
and  an  operator  had  not  to  reach  past  another  in 
responding  to  a  call.  This  plan  was  first  introduced 
in  the  multiple  board  shown  at  the  Philadelphia  Elec- 
trical Exhibition.  There  was  a  further  modification  in  the 
design,  which  has  sometimes  been  called  a  *'double-deck" 
arrangement.  At  the  top  of  the  board  were  the  general  jacks, 
then  the  clearing-out  drops,  then  a  shelf  containing  half  the 
plugs — one  of  each  pair — then  the  indicators,  below  them 
the  answering  jacks,  then  another  shelf  with  the  remaining 
plugs  and  the  keys.  This  double  keyboard  arrangement 
has  been  retained,  but  the  disadvantage  attending  the  sepa- 
ration of  the  plugs  became  speedily  apparent.  Even  so 
slight  a  change  in  the  relationship  of  the  plugs  slowed  down 
the  operating,  and  their  separation  also  involved  a 
risk  of  using  the  wrong  plug  for  completing  a  con- 
nection. The  separation  of  the  plugs  was  therefore 
abandoned.  The  plugs  were  both  placed  on  the  upper 
shelf,  the  clearing-out  drops  and  the  answering  jacks 
changed  places,  and  this  arrangement  of  parts  is  still  re- 
tained. The  arrangement  of  indicators  and  jacks  was  ren- 
dered uniform  in  all  sections — a  great  advantage  in  changing 
operators  from  one  section  to  another. 

Another  problem  was  met  in  this  1SS4  board.  Exchanges 
were  growing  larger  and  larger.  More  subscribers  had  to 
be'provided  for.  More  spring-jacks  had  to  be  placed  on  a 
section,  the  face  of  which  could  not  be  enlarged.  The  lim- 
itation of  size  in  a  multiple  section  is  easily  understood.  It 
is  the  limit  of  reach  of  the  outstretched  arms.  That  is  abou  t 
six  feet.  The  height  is  a  little  more  variable,  as  the  reach 
in  that  direction  does  not  interfere  with  other  operators. 
If,  therefore,  it  becomes  necessary  to  put  an  increased  num- 
ber of  units  in  a  given  area,  it  can  only  be  done  by  reducing 
the  size  of  the  units.  A  reduction  in  size  of  parts  was  then 
made,  and  further  reductions  have  since  been  made.  So 
far  as  designs  and  patterns  are  concerned,  the  size  has  been 
reduced  so  as  to  attain  a  capacity  beyond  the  requirements  of 
any  exchange  under  existing  conditions. 

With  the  reduction  in  size  came  a  radical  change  in  the 
method  of  construction.  Instead  of  each  jack  being  made 
separately  and  then  mounted  on  a  base,  the  base  and  the 
jacks  were  incorporated.  Twenty  jacks  were  made  into  a 
strip,  which  was  a  combination  of  metal  springs  and  insu- 
lating material.  This  was  simply  a  constructive  change, 
caiefully  carried  out  so  as  to  make  no  change  in  the  method 
of  operation;  the  same  round  plug  being  used,  and  the  same 
bush,  carefully  shaped  so  as  to  make  the  act  of,  testing 
easy  and  the  completion  of  the  connection  quick.  Although 
various  changes  in  size  and  construction  of  parts  were  in- 


a  metallic  circuit  line  when  engaged,  leave  it  oft"  when  not 
engaged,  and  you  have  the  necessary  dual  condition  for 
negative  or  positive  information.  This  earth  was  attached 
to  one  or  both  limbs  of  the  cord  circuit,  and  formed  a  part  of 
the  local  circuit,  which  was  completed  by  the  plug  in  the 
act  of  testing.  Between  the  earth  and  the  cord  is"  placed  a 
retardation  coil,  which  prevents  currents  of  high  frequency 
from  either  entering  or  leaving  the  telephone  line,  but  is  no 
bar  to  the  simple  battery  current  required  for  the  test.  This 
may  be  termed  a  transition  board,  but  it  is  a  very  pr-acti- 
cable  one. 

The  importance  of  accurately  balancing  the  talking  lines,  as 
well  as  the  certainty  of  the  test  signal,  showed  the  advisability 
of  going  back  to  the  original  1S79  P'^'^  of  using  a  testcircuit 
entirely  distinct  from  the  line  circuit;  and  I  think  that  this 
importance  was  insisted  upon  by  none  more  strongly  than 
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English  telephonists.  But  here  a  difficulty  presented  itself. 
Experience  showed  that  as  the  jack  contacts  in  a  board  in- 
creased, so  did  the  troubles  due  to  poor  contacts  between 
the  line  spring  and  its  contact  stud.  Supposing  a  4,000  line 
board  of  normal  dimensions,  on  the  single  or  mixed  circuit 
system,  there  would  be  21  jack  contacts  in  the  line.  To 
adopt  the  system  of  cutting  out  the  indicator  with  metallic 
returns,  and  to  employ  a  separate  test  circuit  as  well,  would 
require  three  contacts  in  each  jack;  so  that  a  2,000  line 
board  of  such  a  character  would  have  33  jack  contacts,  or 
about  50  per  cent,  more  than  a  single  or  mixed  circuit  board 
of  twice  Its  number  of  subscribers. 

With  the  general  improvement  in  the  quality  of  ex- 
ternal Imes,  it  is  obvious  that  it  would  not  do  to  put 
into  the  switchboards  apparatus  of  such  a  design  as 
would  lead  to  defects  in  the  very  portion  of  the  cir- 
cuit under  the  electricians'  immediate  control.     This  con- 
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troduced  after  1SS4,  the  general  design  and  the  circuits  of 
the  board  were  not  materially  altered  for  some  years. 

During  these  years  the  telephone  exchange  business  had 
been  very  rapidly  extending.  Long-distance  lines  were  be- 
ing erected;  overhead  wires  in  some  places  were  having 
such  violent  hands  laid  upon  them  that  burial  became  nec- 
essary; the  development  of  electric  lighting  and  traction 
and  the  production  of  powerful  currents  disposed  to  ex- 
tend unduly  their  sphere  of  influence — all  these  causes 
had  their  effect  upon  telephone  s^vitchboards.  Metallic 
circuit  service  had  to  be  provided  for,  and  as  the  change 
must  necessarily  be  gradual  mixed  service  had  to  be 
given  first.  This  requirement  was  .met  with  a  minimum 
of  change  in  existing  apparatus.  The  earth  circuit  mul- 
tiple had  in  the  test  wire  a  line  which  could  be  made 
available  as  a  metallic  return  by  a  slight  change.  The  en- 
gaged test,  as  you  will  recollect,  depended  upon  there  be- 
ing an  earth  connected  to  the  test  chcuit.     Put  an  earth  on 


sideration  led  to  another  new  departure  —  the  last  to 
which  I  shall  call  attention- -and  that  is  the  arrangement 
of  the  subscribers'  lines  in  an  unbroken  circuit  through- 
out the  board,  with  no  contacts  whatever  in  the  jacks,  and 
the  automatic  restoration  of  the  indicator.  The  branching 
of  the  line  contacts  and  the  use  of  bridging  indicators  in 
themselves  are  no  new  departure  in  switchboards.  The  post- 
office  use  branched  line  contacts  and  bridging  indicators. 
It  is  of  interest  also  to  note  that  their  indicators  need  no 
manual  restoration,  but  the  means  by  which  these  results  are 
accomplished  are  not  available  for  the  methods  of  exchange 
-working  generally  adopted.  New  means  had  to  be  invented. 
The  idea  had  been  "in  the  air"  for  a  considerable  time,  but, 
as  usual,  lacked  the  final  touches  to  make  it  practicable,  like 
the  invention  of  the  telephone  itself.  I  will  indicate  one  of 
the  principal  difficulties.  Let  us  suppose  that  two  sub- 
scribers are  connected,  say  No.  i  and  No.  3,000, 
the  connection  being  made  at  No.  i  board.     The  indicator  ot 


No.  3,000  is  at  the  other  end  of  the  room.  On  sending  a 
clearing-out  signal,  both  indicators  would  drop  unless  cut  out. 
as  in  the  older  system,  or  prevented  in  some  new  way.  One 
of  the  earliest  attempts  at  meeting  this  requirement  was  in 
Scribner's  English  patent  No.  20,099,  Deceml^er  9,  1S90, 
which  was  one  of  the  prehminary  steps  in  the  branching 
system  so  far  as  the  jack  contacts  were  concerned.  The 
desirability  of  the  separate  line  for  test  purposes,  however, 
helped  the  solution.  This  test  circuit  might  very  well  bear 
an  additional  burden.  The  application  of  a  locking  device 
on  each  indicator,  and  controlled  by  a  batterj  in  the  test 
circuit,  was  the  first  stage.  The  locking  was  a  necessity, 
but  it  is  only  natural  that  it  should  have  led  to  the  restora- 
tion of  the  shutter  to  its  normal  position,  thus  rendering 
another  of  the  switchboard  operations  automatic.  The  first 
design  for  the  circuit  of  this  board  was  by  Mr.  Bell,  one  of 
the  switchboard  experts  of  the  Western  Electric  company. 
But,  in  addition  to  the  Western  Electric  staff,  the  design  of 
the  board  was  so  fully  discussed  by  the  switchboard  com- 
committee  appointed  by  various  telephone  companies,  that 
I  am  unable  to  give,  as  I  should  like  to  do,  the  individual 
credit  for  details. 

Tlie  indicator  spring-jack  and  plug  are  illustrated  in  the 
diagram.  The  indicator  consists  of  two  coils  mounted  on 
opposite  sides  of  a  plate.  The  longer  coil  is  the  operating 
coil,  and  it  is  connected  in  bridge  across  the  line.  The 
short  coil  is  the  restoring  part,  and  is  connected  in  the  test 
circuit.  The  operating  coil  when  energized  attracts  the 
armature,  to  which  is  attached  the  arm  holding  up  the  shut- 
ter. The  shutter  opens  out  if  the  testcircuit  is  incomplete. 
But  if  the  test  circuit  is  completed  by  having  a  plug  in  any 
iack  of  its  line  the  restoring  coil  is  energized  and  the  shutter 
prevented  from  opening.  The  spring-jack  has  three  springs, 
a  bush  and  a  testing  ring.  The  short  spring  is  the  contact 
from  one  limb  of  the  line,  the  bush  the  contact  for  the  other 
limb.  The  two  springs  of  even  length  are  the  contacts  for 
the  test  circuit.  The  plug  has  three  contact  surfaces.  The 
point  engages  with  the  short  springs,  the  sleeve  makes  con- 
tact with  the  bush  of  the  jack,  and  the  ring  between  the 
sleeve  and  the  tip  connects  together  the  two  test  springs, 
thus  closing  the  test  circuit  and  restoring  the  indicator.  The 
advantage  of  this  construction  is  that  there  are  no  make-and- 
break  contacts  in  the  jacks  whatever,  and  in  this  switch- 
board we  reach  the  highest  development  so  far  in  combin- 
ing the  most  perfect  talking  circuit,  a  mechanism  free  from 
the  liability  of  pireviously  existing  troubles,  and  at  the  same 
time  a  reduction  in  the  manual  work. 

Comparing  iSSo  with  1S94,  it  will  be  observed  that  in  an 
exchange  to  which  I  have  already  referred,  having  about 
300  subscribers,  it  was  considered  necessary  to  provide  a 
minimum  of  one  operator  to  2i  subscribers.  In  the  latest 
London  switchboard  to  which  I  have  referred,  fitted  for  over 
3,000  subscribers,  there  is  a  maximum  provision  of  one 
operator  for  50  subscribers,  and  in  other  places  on  boards 
of  the  same  system  100  subscribers  are  attended  to  by  one 
operator.  The  number  of  operators  to  subscribers  is 
entirely  dependent  on  the  load  line  of  the  exchange,  and 
there  will  be  necessarily  great  differences,  according  to  the 
nature  and  number  of  the  calls.  It  will  therefore  be  seen 
that  the  development  in  switchboards  has  followed  the  gen- 
eral law  of  enabling  more  work  to  be  done  with  less 
laI>or. 

The  latest  switchboards  fitted  in  London  are  on  the 
branching  system,  and  it  is  needless  to  say  that  they  con- 
tain many  features  originated  by  those  who  have  the  respon- 
libility  of  their  fitting  up  and  maintenance.  I  hope  the 
omission  of  detailed  information  on  these  points  and  many 
others  will  not  be  construed  as  an  absence  of  recognition  of 
the  value  of  the  work  done  outside  the  limited  number  of 
persons  to  whom  I  have  referred. 

I  have  advisedly  limited  this  outline  sketch  to  a  record  of 
what  has  been  accomplished  in  the  line  of  switchboards 
whose  merits  are  to  some  extent  guaranteed  by  general 
recognition,  and  I  have  also  advisedly  omitted  any  refer- 
ence to  complex  problems,  such  as  trunking  systems  be- 
tween separate  exchanges.  I  do  not  propose  to  anticipate 
the  result  of  experiments  now  in  progress,  or  presume  to 
speculate  on  the  possibilities  of  the  future,  but  I  would  like 
to  be  permitted  to  make  one  comparison  of  the  juesent 
with  the  past.  The  progress  of  telephony  has  been  the 
subject  of  some  comment.  There  are  differences  in  that 
progress — of  course  local  circumstances  and  conditions 
will  mostly  account  for  them — but  let  us  make  a  com- 
parison without  going  away  from  home.  Between  the 
setting  up  of  the  first  and  the  last  telephone  switchboards 
to  which  I  have  drawn  attention,  there  has  been 
an  interval  of  15  years.  We  are  accustomed  to  regard 
1S37  as  the  date  of  the  introduction  of  the  electric  telegraph, 
although,  of  course,  active  work  in  a  commercial  way  had 
not  then  comm  need.  Fifteen  years  after  1S37  there  was 
no  public  telegraphic  communication  between  London  and 
-Brighton.  The  charge  for  a  message  of  about  loo  words  to  Liv- 
erpool was  £^.  These  charges  were  regarded  as  high.  "But 
nodoubt,"says  a  contemporary  record,  "these  will  be  dimin- 
ished when  the  company's  ariangements  get  more  matured, 
and  they  are  better  able  to  transact  any  amount  of  business 
which  may  be  offered  to  them.  The  directors  appear  to  be 
acting  on  the  policy  of  checking,  rather  than  encouraging, 
the  use  of  the  telegraph  by  the  public  until  their  establish- 
ments are  everywhere  in  perfect  working  order."  Now  the 
most  maligned  telephone  companies  have  never,  I  think,  ". 
been  accused  of  turning  away  customers.  Notwithstand-  ' 
ing  the  novelty  of  their  business,  they  have  been  able  to  in- 
vite additions  instead  of  requesting  withdrawals.  That 
undoubtedly  was  lai-gely  due  to  the  extent  to  which  the 
telegraph  had  prepared  the  way.  Men  experienced  in  the 
laying  of  lines  and  the  management  of  instruments  were 
already  obtainable;  but  there  is  one  direction  in 
which  there  had  been  no  previous  experience  of  any 
moment,  and  that  is  in  the  methods  and  mechanism  of  in- 
tercommunication. The  invention  of  the  telephone  was 
defined  by  judical  authorities  as  the  creation  of  a  new  art. 
The  greatest  utility  of  that  new  art  has  been  found  in  the 
development  of  that  means  of  intercommunication,  the  ex- 
change system,  and  the  most  important  feature  in  the  ex- 
change is  the  switchboard.  It  has  been  a  very  easy  task 
for  me  to  pick  out  landmarks  and  put  them  together  to 
show  the    route  which  was    probably  traversed;   but   the 
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anembers  of  this  institution  are  too  familiar  with  such  mat- 
ters to  need  reminding  that  it  was  by  no  means  so  easy  a 
task  to  de\ise  and  manufacture  or  to  set  up  and  maintain 
■in  working  order  intricate  apparatus,  which  should 
keep  ahead  of  the  ever-growing  pubUc  demand  for  tele- 
phonic communication.  I  thtnk,  however,  there  can  be  no 
doubt  that  but  for  the  invention  and  adoption  of  the  multi- 
,ple  switchboard  there  would  be  some  parallel  between  tele- 
phonic communication  now  and  telegraphic  communication 
at  the  date  I  have  mentioned;  its  progress  would  have  been 
checked  by  the  impossibility  of  doing  the  work  required. 


Electric  Traction  in  Baltimore. 

A  correspondent  of  the  Chicago  Trii>une\x3.s  been  investi- 
gating the  electric  railway  systems  of  Baltimore  and  vicinity. 
He  writes:  There  seems  to  be  no  limit  to  the  development 
of  electrical  railroads  in  this  city  and  vicinity.  Mile  after 
mile  of  trolley  wire  is  going  up  in  every  direction.  Soon 
every  suburban  roadway  leading  out  of  Baltimore  will  have 
electric  lines  on  it  running  to  all  the  towns  within  a  distance 
■of  twenty  miles  and  even  to  Washington. 

With  the  extension  of  the  lines  comes  the  consolidation 
of  a  number  of  them,  until  now  the  City  &:  Suburban  com- 
pany, the  Central  company,  the  City  Passenger  railway  and 
the  Traction  syndicate  control  all  the  lines  in  the  city 
and  suburbs.  By  the  purchase  of  the  Lake  Roland  elevated 
lines  the  City  &  Suburban  company,  which  is  also  con- 
structing a  line  to  the  Maryland  Steel  Works  at  Sparrow's 
Point,  on  the  Chesapeake  bay,  has  increased  its  trackage  to 
-eighty-eight  miles,  the  largest  of  the  four  companies.  The 
Traction  s)mdicate,  however,  is  likely  to  absorb  the  old  City 
Tasse  nger  lines,  which  will  enable  it  to  do  away  with  one  or 
two  parallel  lines.  Rapid  transit  has  paid  the  car  companies 
well  in  Baltimore.  Everybody  ndes-now,  whereas  under  the 
old  slow  horse  car  system  nearly  everybody  preferred  to 
-walk.  The  companies  are  required  to  pay  9  per  cent,  of 
their  gross  receipts  as  a  tax  for  maintaining  public  parks. 
The  totals  of  park  tax  paid  last  year — $224,065.02 —indicate 
gross  receipts  of  $2,489,500.22.  At  a  uniform  rate  of  five 
-cents  for  each  passenger  these  gross  receipts  would  be  the 
revenue  from  48,156.057  passengers  in  1S93  and  from  49,- 
700,004  passengers  in  1S94. 

Taking  into  consideration  the  unpaid  taxes  on  railway  re- 
ceipts in  the  annex,  it  would  be  a  fair  estimate  to  say  that 
■the  number  of  passengers  carried  in  1894  by  all  the  com- 
panies would  approximate  55,000,000. 

Several  of  the  recent  deals  have  been  on  a  big  scale.  The 
'City  &  Suburban  company,  for  instance,  paid  $1,250,000 
for  the  Lake  Roland  elevated,  which  runs  to  the  first  subur- 
ban town  in  the  state.  The  capital  stock  of  the  Lake  Roland 
Toad  is  $1,000,000,  and  in  addition  there  is  a  mortgage  of 
$1,000,000  on  the  property.  The  City  &  Surburban  as- 
sumes the  mortgage,  and  in  addition  has  paid  $250,000  for 
the  stock,  thus  practically  paying  $1,250,000  for  the  road. 

The  terms  of  the  deal  were  agreed  upon  in  New  York  by 
Nelson  Perin,  president  of  the  City  &  Suburban  company, 
and  Samuel  M.  Jarvis  of  the  Jarvis-ConkHn  syndicate,  which 
-controlled  the  stock  of  the  Lake  Roland  road.  The  affairs 
of  the  Jarvis-Conklin  syndicate  being  in  the  hands  ofre- 
■ceivers,  it  was  necessary  to  obtain  an  order  of  court  in  New 
Tork  authorizing  the  sale. 

At  the  time  the  bonds  on  this  road  were  issued  the  far- 
vis-Conklin  syndicate  put  in  the  hands  of  Alexander  Brown 
■&  Sons,  who  floated  the  loan  $100,000  to  pay  the  interest 
for  two  years.  This  sum  has  been  expended  except  $25,- 
000,  which  will  be  used  in  paying  the  half-yearly  coupons 
due  March  ist.  It  is  also  known  that  of  the  total  issue  of 
bonds  manystill  remain  in  first  hands. 

City  &  Suburban'  officials  say  that  before  closing  the 
deal  they  made  a  careful  examination  of  the  earning  capac- 
ity of  the  Lake  Roland  road,  and  when  operated  in  con- 
inection  with  the  City  &  Suburban  system  conservative 
■estimates  place  the  earnings  at  $60,000  a  year.  This 
assures  the  interest  on  the  bonds  and  leaves  a  surplus 
to  apply  to  the  stockholders.  The  bonds  bear  interest  at  5 
per  cent,  and  the  fixed  charges  on  the  road  will  therefore  be 
$50,000  a  year. 

The  Traction  company  proposes  to  pay  off  its  floating 
"debt  by  the  loan  just  negotiated  through  the  Maryland 
Trust  company.  The  Traction  company  has  executed  a 
■collateral  mortgage  trust  loan  for  $750,000.  The  mortgage  is 
to  run  five  years  and  will  bear  interest  at  5  per  cent.  Under 
its  terms  coupon  bonds  for  $r,ooo  each  will  be  issued  to  the 
full  amount  of  the  loan. 

The  new  loan  is  a  direct  obligation  on  the  Traction  com- 
pany and  is  secured  by  the  deposit  in  trust  of  all  the  bonds  of 
the  Pimlico  and  Pikesville  railway,  amounting  to  $350,000, 
and  of  the  Walbrook,  Gwynn  Oak  and  Powhatan  railway, 
amounting  to  $100,000.  In  addition,  all  the  stock  of  the 
two  first  named  companies  and  at  least  70  per  cent,  of  the 
stock  of  the  last  named  company  are  also  deposited  with  the 
trustee  as  security. 

With  the  loan  it  is  intended  to  pay  off  the  floating  debt 
of  the  Traction  company,  to  pay  for  the  Gwynn. Oak  road 
and  Gwynn  Oak  Park,  andto  furnish  the  Traction  company 
with  the  funds  necessary  for  improvements  and  extensions. 

The  Traction  company  in  April  will  for  the  first  time  open 
dts  lines  with  a  practically  complete  rapid  transit  system. 
The  Gilmor  and  Fayette  street  line,  which  was  one  of  the 
finest  laid  cable  roads  in  the  world,  has  been  changed  to  the 
trolley  system,  and  the  Tractioncompany  now  only  has  one 
■cable  road  in  Baltimore. 

A  novel  arrangement  has  been  effected  between  the  Lake 
Roland  Elevated  system  and  the  Western  Maryland  steam 
railroad.  To  avoid  paying  the  Pennsylvania  Railroad  com- 
pany $80,000  a  year  station  and  tunnel  charges,  the  West- 
■ern  Maryland  will  slightly  change  its  route  of  entering  the 
city.  Work  will  begin  next  month  on  a  new  passenger  sta- 
tion on  North  avenue.  Here  all  passengers  for  the  central, 
•southern  and  eastern  sections  of  the  city  will  be  transferred 
to  theelectric  elevated  and  whirled  right  in  to  the  city  hall. 

The  Washington  &:  Baltimore  Boulevard  company  and 
The  Edmondson  Avenue,  Catonsville  and  EUicott  City  rail- 
roads are  to  be  consolidated  into  the  Washington  &  Balti- 
more electric  railroad.  The  grading  of  fourteen  miles  of 
the  Washington  section  is  now  under  way.  B.  N. 
Baker,  one  of    the  parties   largely  interested,    states   that 


WESTERN    ELECTRICIAN. 

New  York  banking  houses  are  ready  to  take  all  bond  issues 
that  may  be  made,  and  the  capital' needed  can  be  obtained 
immediately  to  complete  and  equip  the  system.  Most  of 
the  route  is  along  a  private  right  of,  way,  and  public  high- 
ways are  only  utiliiied  in  the  vicinity  of  the  terminal  cities. 
The  distance  from  city  limit  to  city  limit  is  about  27>< 
miles. 

"The  relation  of  the  Elkins-Widener  svndicate  to  this 
project,"  said  Mr.  Baker,  '-is  this:  They  mav  be  stock- 
holders to  a  certain  extent,  but  will  not  hold  a'controlhne 
interest.  We  shall  retain  over  one-half  of  the  stock  abso"^ 
lutely. 

"While  New  York  capital  may  be  invested  in  the  bonds, 
the  system  will  be  built,  operated,  and  controlled  by  Balti- 
moreans.  Arrangements  vnW  be  made  with  the  Baltimore 
Traction  company  to  transfer  passengers  from  the  Balti- 
more terminus  to  any  part  of  the  city  over  its  lines." 

The  road  complete  will  cost  about  $100,000,000.  It  will  be 
operated  by  the  block  signal  system  and  twenty  100  horse 
power  motors  will  cover  the  distance  from  city  to  city  in 
about  thirty-five  minutes.  The  route  traverses  an  attractive 
section  and  the  promoters  believe  that  in  a  (qw  years  subur- 
ban homes  \vill  be  built  along  the  entire  line. 

J.  W.  Marsh,  vice-president  and  general  manager  of  the 
Standard  Underground  Cable  company  of  Pittsburg,  was  in 
Baltimore  recently  in  consultation  with  the  promotera  of 
the  Susquehanna  River  Electric  company.  Mr.  Marsh  has 
accepted  the  presidency  of  the  last  named  company  and  will 
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Reporting  Defects  in  Street  Lighting. 

'I'he  allowance  to  be  made  for  lamps  not  burning  is  often 
the  cause  of  dispute  between  city  authorities  and  central 
station  companies.  In  Cincinnati  much  difficulty  has  been 
encountered  in  adjusting  the  conflicting  claims  of  the  city 
and  the  Edison  company  growing  out  of  a  dispute  of  this 
character.  The  city  claims  that  if  fines  were  assessed 
against  the  Edison  company  for  all  the  outages  of  arc 
lamps  reported  by  the  police,  the  city  would  recover  at  least 
$3,000.  These  fines  cannot  be  assessed  because  the  con- 
tract between  the  city  and  the  company  provides  that  as 
soon  as  outages  are  discovered  by  the  police,  they  shall  be 
reported  to  the  company.  General  Manager  Beggs  claims 
that  this  is  not  done.  Long  lists  of  outages  of  the  night 
before  are  sent  in  the  morning  to  the  city  electrician's 
ofiice,  while  but  a  small  proportion  of  these  outages  are  re- 
ported by  the  company.  In  December  2,400  hours  of  out- 
age represented  the  difference  between  the  Edison  and 
police  reports.  Lender  the  circumstances  Mr.  Cabot,  the 
city  electrician,  was  compelled  to  take  the  company's  state- 
ment. 

He  now  proposes  to  put  an  ink  register  at  police  head- 
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be  elected  at  the  next  meeting  of  the  incorporators.  He  is 
closely  connected  with  the  Westinghouse  company  and  is 
one  of  the  counselors  of  George  Westinghouse.  Sur- 
veys of  the  route  to  be  followed  by  the  Susquehanna  River 
Electric  company  are  now  being  made  by  a  corps  of  engi- 
neers. The  company  will  be  capitalized  for  $6,000,000,  of 
which  $3,000,000  will  be  in  stock  and  about  the  same 
amount  m  c;  per  cent,  interest  bearing  bonds. 

Mr.  Marsh  says  that  the  works  will  be  able  to  supply 
motive  power  and  lighting  facilities  to  Philadelphia,  Wil- 
mington and  Baltimore. 


Sad  Accident  in  Milwaukee. 

On  February  4th  a  trolley  car  loaded  with  passengers 
ran  into  an  open  draw  on  the  Russell  avenue  line  of 
the  Milwaukee  street  railway  at  the  Kinnickinnic  bridge. 
The  passengers  were  all  dumped  into  the  icy  water. 
Hundreds  of  people  were  on  the  spot  at  once,  and 
the  people  were  fished  out  as  fast  as  they  appeared  on 
the  surface.  The  motorman  and  two  women  passengers 
were  drowned.  There  were  eleven  persons  on  the  car,  five 
of  them  women.  Several  of  the  passengers  were  slightly 
injured.  Motorman  Kennedy  did  not,  apparently,  try  to 
stop  his  car  until  within  five  feet  of  the  draw.  He  then 
set  the  brake,  but  the  car  slid  into  the  river.  It  plunged 
headforemost  on  the  ice  and  stuck  there,  half  in  and  half  out 
of  the  water.  The  coroner's  jury  found  that  the  motorman 
was  unable  to  check  the  speed  of  the  car  by  brake  because 
he  was  numb  with  cold. 


quarters,  and  Mr.  Beggs  has  agreed  to  put  a  similar  instru- 
ment in  the  company's  main  office.  When  an  outage  is  re- 
ported at  headquarters  word  will  be  transmitted  to  the  Edi- 
son office.  An  "O.  K."  will  come  back  and  be  recorded 
on  the  register.  Thus  an  accurate  record  will  be  had,  and 
the  company  can  at  once  repair  the  burnt  out  connection  or 
whatever  has  caused  the  outage.  It  will  be  compelled  to 
pay  whatever  fines  the  outages  occasion,  but  by  repairing 
breakages  at  once  will  save  many  hours  of  outage,  and  the 
city  will  be  better  lighted.  As  Mr.  Cabot  says,  *'The  city 
wants  the  light,  not  the  fines." 


Withdrawal  of  Patent  Cases  From  Issue. 

The  commissioner  of  patents  has  issued  a  notice  to  in- 
ventors and  patent  attorneys  that  hereafter  all  amendments 
proposed  to  allowed  applications  which  involve  9.  with- 
drawal from  issue,  and  all  petitions  and  requests  relating 
thereto,  shall  be  filed  with  the  docket  clerk,  J.  M.  Emory, 
and  transmitted  by  him  to  the  primary  examiner  for  report. 
If  the  examiner  shall  report  favorably  to  the  admission  of 
such  amendment,  the  matter  will  belaid  before  the  commis- 
sioner for  immediate  determination.  If  the  examiner  shall 
report  unfavorably,  the  case  will  be  docketed  and  will  be 
heard  and  decided  by  the  commissioner  in  regular  course 
unless  good  reasons  shall  appear  for  immediate  action. 
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One  of  the  most  important  documents  that  have  been 
published  in  connection  with  the  Brooklyn  strike  is  the 
letter  of  Justice  WilliamJ.  Gaynor  to  the  State  Board  of 
Mediation  and  Arbitration,  in  which  he  calls  attention  to 
the  condition  of  affairs  in  Brooklyn  and  points  out  the 
causes  that  led  up  to  the  great  conflict  between  the  com- 
panies and  their  employes.  In  this  letter  Justice  Gaynor 
emphasizes  the  facts  to  which  we  have  referred  several 
times  in  discussing  this  and  similar  controversies.  It  con- 
tains a  warning  which  should  be  heeded  by  the  men  who 
have  made  fortunes  out  of  public  franchises.  The  com- 
munity will  suppress  every  outbreak  of  disorder,  but  every 
time  that  the  occasion  comes  for  such  suppression  the  re- 
action against  the  corporations  becomes  stronger  as  well  . 
as  the  resentment  against  the  recklessness  of  labor  leaders 
and  the  indignation  against  mobs.  As  a  consequence  the 
drift  toward  state  ownership  is  becoming  more  and  more 
rapid.  All  companies  holding  public  franchises  must 
recognize  these  facts  and  guard  against  a  repetition  of  these 
difficulties. 

Among  the  ambitious  electric  railway  projects  now  under 
discussion  that  for  the  construction  of  a  line  from  Haverhill, 
Mass.,  through  the  White  Mountain  region  of  New  Hamp- 
shire and  the  province  of  Quebec  to  the  city  of  Quebec  is 
one  of  the  most  interesting.  Such  a  railway  would  be  about 
280  miles  long,  iSo  miles  being  in  the  United  States  and  the 
lemainder  in  Canada.  It  would  be  essentially  a  scenic  and 
tourist's  route,  and  the  financial  returns  must  necessarily  be 
carefully  considered.  Over  a  large  portion  of  the  route  the 
traffic  would  be  very  small  except  in  the  summer  months, 
but,  on  the  other  hand,  the  electrical  system  offers  compara- 
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tively  inexpensive  construction,  and  an  effort  would  un- 
doubtedly 1)6  made  to  utilize  in  the  power  houses  the 
abundant  water  power  of  the  region.  The  scheme  abounds 
in  interesting  possibilities.  If  carried  out  it  will  afford  a 
delightful  trip  through  some  of  the  finest  scenery  of  New 
England  without  the  annoyances  of  steam  travel. 


It  is  a  real  pleasure  to  encounter  such  excellent,  thorough 
construction  and  such  beautiful,  well  adapted  lightingfixtures 
as  are  shown  by  the  illustrations  of  the  electrical  equipment 
of  the  new  state  library  building  in  Concord,  N.  H.,  as  pre- 
sented in  this  issue.  The  fact  that  the  three-phase  current  is 
used  gives  added  interest  to  the  installation  and  makes  it  of 
particular  value  to  the  electrical  student  and  the  electrical 
contractor.  The  construction  and  equipment  of  American 
public  buildings  are  too  often  only  a  reproach;  but  New 
Hampshire  appears  to  have  one  building  which,  in  its  elec- 
trical applications  at  least,  leaves  nothing  to  be  desired. 


The  new  rule  governing  elections  of  the  Institute  is  pre- 
sented elsewhere,  and  members  who  are  interested  in  the 
advancement  of  the  organization  should  give  the  matter  of 
the  selection  of  officers  careful  attention.  It  is  to  be  pre- 
sumed that  most  of  the  members  desire  a  change  by  this 
time.  Many  of  them  wanted  it  a  year  ago,  but  at  that  time 
there  was  no  organized  effort  made  by  the  opposition,  while 
the  clique  in  control  made  a  careful  and  thorough  cam- 
paign. It  is  not  kno\vn  whether  the  present  officers  desire 
further  vindication  or  approval  of  their  administration. 
Unless  it  is  the  desire  of  the  Institute  to  confer  a  life  tenure 
on  the  present  incumbents,  it  would  be  well  to  make  a 
change  while  there  is  yet  something  remaining  of  the  or- 
ganization aside  from  the  personal  machine  for  the  aggrand- 
izement of  the  spirits  now  in  control. 


Numerous  isolated  cases  have  been  recorded  in  which 
invalids  desiring  to  hear  their  favorite  preacher  have  been 
enabled  to  listen  to  a  sermon  transmitted  by  telephone  from 
the  pulpit  to  the  sick  room,  but  it  remained  for  a  southern 
preacher  to  take  advantage  of  telephony  for  securing  a 
large  "audience."  On  last  Sunday,  according  to  the  press 
dispatches,  the  Rev.  J.  B.  Hawthorne,  pastor  of  the 
First  Baptist  church  of  Atlanta,  Ga.,  preached  a  sermon 
over  the  telephone,  and  all  in  Atlanta,  Athens,  Grifhn, 
Macon  and  Madison  who- had  telephone  connections  were 
enabled  to  listen  to  thedJscourse  without  leaving  their  homes. 
Some  such  arrangement  would  have  been  hailed  with  de- 
light by  many  northern  church-goers  on  last  Sunday,  and  in 
fact  on  several  preceding  Sundays  when  the  inclemency  of 
the  weather  prevented  many  from  occupying  their  accus- 
tomed places  of  worship.  It  is  not  expected,  however,  that 
this  plan  will  be  encouraged  by  the  clersy  generally. 


An  interesting  paper  on  "The  Origin  and  Development 
of  the  Telephone  Svintchboard,"  read  by  J.  E.  Kingsbury 
before  the  Institution  of  Electrical  Engineers  at  London, 
is  presented  elsewhere  in  this  issue  and  is  worthy  of  special 
note.  Very  little  is  known  by  the  general  public,  and  not 
much  more  by  the  electrical  fraternity  aside  from  those  di- 
rectly engaged  in  telephony,  about  the  progress  that  has 
been  made  in  this  most  interesting  department.  The  tele 
phone  switchboard  is  certainly  a  marvel  of  mechanical  skill 
and  ingenuity,  and  its  development  has  been  accomplished 
only  by  much  study,  experiment  and  patient  labor,  and  at 
great  expense.  It  is,  as  Mr.  Kingsbury  says,  the  bram, 
the  heart  and  the  backbone  of  the  system.  The  very  credit- 
able part  which  American  inventors  and  mechanics  have 
played  in  developing  the  switchboard  is  alluded  to,  and  it  is 
interesting  to  note  the  comments  that  are  made  on  the  en- 
terprise exhibited  by  Americans  in  this  particular  line.  In 
commenting  upon  the  prominence  which  America  has  at- 
tained in  telephony,oneof  the  members,  Mr.  Addenbrooke, 
who  had  endeavored  to  design  switchboards,  explained  in 
discussing  the  paper  that  English  telephonists  were  handi- 
capped in  comparison  with  their  American  brethren.  As 
an  instance  he  mentioned  that  an  American  company,  in 
touch  with  all  the  telephone  companies,  had  an  invention 
department  where  ideas  and  details  were  worked  out  to  the 
general  benefit.  It  would  seem  as  if  this  was  one  of  the 
highest  compliments  that  could  be  paid  to  American  enter- 
prise.   

MOTORMEN  and  gripmen  are  human  and  there  is  a  limit 
to  their  endurance,  but  the  street  railway  companies  in 
many  cities  operating  cable  and  electric  lines  appear  not  to 
appreciate  these  facts.  These  corporations  have  persist- 
ently disregarded  the  appeals  of  their  employes  to  provide 
vestibuled  cars,  in  order  that  they  miglit  be  protected  from 
the  extremely  cold  weather  to  which  they  are  now  exposed. 
During  the  last  few  weeks  these  men  have  endured  untold 
hardship,  and  in  one  case,  at  least,  the  company  and  patrons 
of  the  road  have  been  obliged  to  share  with  the  motormen 
in  the  suffering  and  consequent  loss.     The  daily  newspapers 
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have  published  the  details  of  the  sad  accident  at  Milwaukee  ira 
which  human  life  was  lost  and  much  suffering  was  caused,  and 
it  has  been  made  evident  that  the  catastrophe  was  due  to  the 
fact  that  the  motorman  in  charge  of  the  car  that  plunged 
into  the  river  last  week  was  benumbed  by  the  cold  and. 
was  unable  to  operate  the  brake  and  save  the  car.  The- 
coroner's  jury  has  called  attention  to  the  fact  that  the  "lack, 
of  caution"  on  this  occasion  was  caused  by  the  e.xposure  of 
the  motorman  to  the  intense  cold.  The  jury's  recommenda-  ■ 
lion  that  "  all  electric  railroad  cars  for  use  in  the  city  of  Mil- 
waukee during  the  winter  season  should  be  provided  with  ves- 
tibules to  protect  the  motormen  in  extreme  cold  weather  and 
storm,"  should  be  considered  by  the  Legislature  and  a  bill 
should  be  enacted  which  would  compel  the  company  to  do- 
this.  The  management  of  the  road  announced  its  determina- 
tion recently  to  oppose  any  measure  of  this  kind,  but  now  it 
may  find  it  convenient  to  reconsider  its  policy,  as  public  opin- 
ion is  unanimously  opposed  to  the  position  which  the  com- 
pany assumed  at  that  time.  An  organization  known  as  the 
Amalgamated  Association  of  Street  Railway  Employes  of 
America  is  urging  the  adoption  of  bills  of  this  kind  in  sev- 
eral states,  and  its  president  in  an  interview  said  last  week: 
"  We  shall  introduce  in  the  Common  Council  of  each  cit)fl 
and  the  Legislature  of  each  state  in  which  we  have  organi- 
zations ordinances  and  bills  requiring  street  car  corporations 
to  furnish  protection  to  their  motormen,  gripmen,  drivers  or 
others  who  may  be  intrusted  with  the  movement  of  the 
cars  and  the  lives  of  the  passengers."  This  is  a  movement 
in  which  all  good  citizens  can  join.  The  demand  of  the 
men  is  just  and  reasonable,  as  many  companies  have  already 
introduced  vestibuled  cars  on  their  lines  and  are  now  oper- 
ating them  satisfactorily. 


Telephone  rate^  are  once  more  under  consideration  at 
Albany,  and  there  is  a  strong  demand  for  the  enactment  of 
the  measure  now  before  the  cities  committee  of  the  Senate 
and  the  electricity  committee  of  the  Assembly.  The 
present  measure  is  practically  the  same  bill  as  that  intro- 
duced by  Mr.  Gerst  last  year,  which  failed  of  passage 
through  the  intervention,  it  is  claimed,  of  the  telephone 
company's  agents  in  the  lobby.  It  was  this  activity  on  the 
part  of  these  friends  of  the  monopoly  that  directed  public 
attention  to  the  proceedings  and  caused  the  retirement: 
of  several  members  at  the  last  election  who  were  deemed 
unfriendly  to  the  proposed  bill.  The  fate  W'hich  overtook 
these  members  may  prove  a  warning  to  their  successors  andi 
others  in  the  present  Legislature,  and  it  is  due  largely  to  this 
influence  that  hopes  are  entertained  for  its  passage  at  this 
session.  There  is  considerable  doubt  as  to  the  constitu- 
tionality of  such  a  measure,  but  the  friends  of  the  move- 
ment are  confident  that  it  can  be  enforced  if  enacted.  The 
right  of  the  state  to  regulate  telephone  rates  is  predicated! 
on  the  fact  that  the  telephone  is  a  public  necessity  and  tele- 
phone exchanges  cannot  be  'operated  without  the  use  of 
public  highways,  Avhich  are  the  property  of  the  state  or  its 
municipalities,  or  the  exercise  of  the  right  of  eminent  domain- 
The  right  to  regulate,  it  is  claimed,  is  still  stronger  when 
the  business  in  question  is  a  monopoly.  The  Supreme 
Court  of  the  United  States  has  decided  in  a  somewhat 
similar  case  that  the  right  to  regulate  was  based  on  the 
ground  of  the  exigencies  of  commerce  and  of  the  power  of 
the  Legislature  to  protect  the  community  from  the  exactions 
of  monopolies,  and  also  on  the  ground  that  whenever  the 
service  is  of  such  a  nature  as  to  be  a  public  necessity  the 
right  to  regulate  flows  therefrom. 

The  provisions  of  the  proposed  bill  include  the  following 
schedule  of  charges:  In  cities  of  i, 000,000  inhabitants  or 
over,  $78  a  year;  503,000  to  1,000,000  inhabitants,  $66; 
100,000  to  500,000  inhabitants,  $48;  20,000  to  100,000  in- 
habitants, $36;  S,ooo  to  20,000  inhabitants,  $30;  less  than 
8,000  inhabitants,  $27.  The  population  is  to  be  based  upon 
the  United  States  census  of  tSgo,  and  the  rates  once  fixed 
are  not  to  be  changed  by  reason  of  an  increase  of  population^ 
The  comptroller,  attorney-general  and  state  engineer  and 
surveyor  are  charged  with  the  duly  of  enforcing  the  law,  and 
their  expenses,  to  the  amount  of  $10,000  a  year,  are  to  be 
paid  by  the  telephone  companies.  In  order  that  the  bill 
shall  not  work  hardship  upon  the  companies  it  is  provided 
that  if  the  rates  be  deemed  unremunerative  upon  the 
actual  capital  invested,  the  companies  may  appeal  to  the 
state  officers  mentioned,  and  if  they  find  upon  investigation: 
that  the  rates  will  notyield  to  individuals  or  firms  supplying 
telephone  service  a  net  profit  of  10  per  cent,  upon  the 
capital  invested,  ihey  may  advance  the  telephone  rates  to- 
such  a  point  as  will  yield  this  amount  of  revenue;  and  the 
new  rates  shall  continue  until  they  produce  a  revenue  in 
excess  of  this  amount.  But  the  bill  provides  that  applica- 
tions for  investigations  must  be  made  within  thirty  days  of 
the  passage  of  the  act  and  the  new  rates  must  be  fixed,  if 
there  is  to  be  any  change  at  all,  within  six  months.  It  is 
claimed  that  the  outlook  for  the  passage  of  the  proposed 
bill  is  excellent,  although  the  telephone  people  are  strenu- 
ously opposing  the  measure. 
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Power  Required    in  Electric  Traction 

Under  Varying  Conditions.^ 

Bv  fAMEs  Lyman. 

The  results  here  presented  are  based  upon  actual  electric 
railway  tests.  That  they  may  be  clearly  understood,  I 
venture  a  brief  description  of  the  conditions,  and  the  way 
these  tests  have  been  made. 

The  sudden  starting  and  stopping  of  cars,  often  occurring 
on  grades,  and  frequently  with  cars  more  or  less  grouped  to- 
gether, caxises  a  fluctuating  demand  for  power  at  the  station, 
which  makes  the  measuring  of  both  the  car  consumption 
and  the  station  output  a  tedious,  if  not  a  difficult  matter. 
Instantaneous  readings  of  current  and  potential  must  be 
taken  in  each  case,  as  rapidly  as  circumstances  will  allow, 
in  order  to  obtain  a  fair  average  measuie  of  the  power  used 
and  power  produced.  The  more  cars  there  are  in  the  serv- 
ice, the  less,  of  course,  is  the  fluctuation  of  station  output 
and  the  less  is  the  possible  power  required  per  car,  and  the 
more  readily  can  the  station  efficiencies  be  determined.  It 
is  usual  to  divide  the  test  of  the  plant  into  (i)  a  test  of 
boilers,  engines  and  station  output,  and  (2)  a  test  of  car 
and  line  efficiencies,  making  them  on  two  separate  days. 
The  station  test  lasts  from  ten  to  fifteen  hours,  and  gener- 
ally consists  in  taking  readings  every  ten  or  fifteen  seconds, 
of  the  current  output,  eidierfrom  each  generator  separately, 
or  from  the  bus-bars. 

These  readings  can  be  plotted  direct  on  cross-section  paper 
by  the  observer  and  need  not  be  otherwise  recorded.  The 
line  joining  the  points  gives  a  record  diagram  which  can  be 
easily  integrated.  The  potential,  which  is  much  more  uniform, 
can  be  read  every  few  minutes  by  the  same  observer.  The 
power  supplied  by  the  engines  fluctuates  approximately  in 
unison  with  the  output  of  generators,  so  that  by  obtaining 
simultaneously  from  each  engine  and  its  generator  indicator 
cards  and  readings  of  current  and  potential,  from  no  load  to 
full  load,  the  relatiob  between  engine  output  and  generator 
output  can  be  quickly  determined.  From  the  generator 
output  for  the  run  can  be  calculated  the  total  eflective  en- 
gine power  supplied.  A  better  way  to  obtain  the  relation 
between  the  indicated  horsepower  of  engines  and  the  elec- 
trical horse  power  output  of  generators  is  to  make  a  short 
run  with  a  dead  resistance  included  in  the  generator  circuit 
in  place  of  the  outside  line  circuit.  By  adjusting  this  re- 
sistance to  accommodate  a  series  of  loads  ranging  from  zero 
to  full  capacity  of  generators,  indicator  cards  and  electrical 
readings  can  be  taken  with  a  load  which  varies  step  by  step 
from  zero  to  a  maximum,  but  remains  constant  while  read- 
ing? are  being  taken. 

The  test  of  the  boilers  and  other  mechanical  accessories 
is  conducted  m  the  usnal  way  and  needs  no  mention  here; 
it  is  made  at  the  same  time  with  the  output  test. 

The  cars  are  tested  in  various  ways.  It  is  generally  de- 
sired to  know  the  average  and  the  maximum  power  re- 
quired by  them,  when  running  on  schedule  time  and  under 
normal  conditions,  and  the  motor  and  car  efficiency  under 
these  conditions.  Instantaneous  readings  are  taken  every 
five  seconds,  of  the  line  potential,  the  counter  electro- 
mot'.ve  force  of  motors,  and  the  current  entering  the  car, 
noting  the  time  of  passing  poles,  the  pumber  and  duration 
of  stops,  and  the  number  of  passengers  on  the  car  between 
the  stops.  From  this  data,  with  a  proper  survey  of  the 
road,  and  a  knowledge  of  the  internal  losses  in  the  motors, 
which  is  easily  determined  by  a  special  test,  it  is  possible  to 
obtain  approximately  the  required  information.  Other 
special  runs  are  sometimes  made,  as  over  a  level  piece  of 
track  at  uniform  speed,  to  determine  the  traction  necessary 
[o  keep  car  moving  on  a  level  or  up  a  grade.  The  traction 
is  also  obtained  for  the  various  conditions  required,  by  using 
a  motor  car  as  a  trailer  and  coupling  it  to  leader  by  a  trac- 
tion dynamometer. 

So  varied  are  the  conditions  of  the  cars,  motors,  grades, 
track,  motormen,  etc.,  that  it  is  only  as  the  results   of  each 
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comparison  reduce  the  power  required  by  them  to  power 
required  per  ton  ot  car. 

First  plant:  Rochester,  N.  V.  Test  made  in  1891  by 
Dr.  Frederick  Bedell.  About  20  miles  of  track  and  40 
cars  in  service.  Cars  equipped  with  two  15  horse  power 
Short  double  reduction  motors  and  weighing  eight  tons. 
The  road  nearly  level  except  in  the  heart  of  the  city,  where 
several  moderate  grades  of  from  3  to  4.7  per  cent,  appear. 
Track  in  good  condition. 

The  first  car  lest  was  made  to  obtain  the  traction  of  a 
motor  car  moving  uniformly  on  a  level.  Car  was  run  as  a 
trailer  coupled  by  a  recording  traction  dynamometer,  and 
a  round  trip  was  made  over  a  level  stretch  of  road.  The 
average  traction  proved  to  be  3S  pounds  per  ton.  The  sec- 
ond car  test  was  made  to  determine  the  maximum  and  the 
average  power  required  by  car  when  running  under  normal 
working  conditions.  Four  trips  were  made  over  the  four 
principal  branches  of  the  road  on  schedule  time  (the  load 
being  constant).  Electrical  readings  were  taken  every  five 
seconds  from  a  Weston  voltmeter  connected  across  the 
brushes  of  one  of  the  motors,  and  from  a  Weston   ammeter 
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FIG.   I.      POWER  REQUIRED  JiV  ELECTRIC  TRACTION   UNDER 
VARYING   CONDITIONS. 

connected  in  circuit  with  the  main  current  entering  the  car; 
and  speeds  were  taken  by  noting  time  of  crossing  streets. 
The  results  are  as  follows: 

Average  Electrical  H.  P.  Required. 

Distance        .Speed 


Miles. 
•      2-5 


Miles  pr.  hr. 
6.8 
7-6 


Mean. 


17-3 

9-5 

I. VI 

13.8 

■'3-5 


Max. 
for  ^2  mio. 


Ma 


First  run  . 
Second  run. 
Third  run. . 

Fourth   run 

Average  while  running.. ..  .     ... 

A  v.,  including  Stop  at  end  of  each  line,  t  1.75 

This  last  should  be  taken  as  true  average  power, 
and  occupants  weighed S.375  tons. 


entary. 

50- 
43  2 


Car 


1.4  horse 


Average  power  required  per  car- ton  =     .'.Zjz 

S-375 
power. 

Average  speed  here  was  6.5  miles. 

It  must  be  remembered  that  th^above  includes  the  power 
required  to  start  the  car  after  every  stop  on  normal  run- 
ning, as  well  as  the  time  of  stops  when  no  power  was  re- 


79 

in  the  route  are  as  follows,  the  radius  being  measured  to  the 
center  of  the  track;- 

No.  of  curve I.  II.  HJ.  IV.  V 

Length... 90"'  90'^  40"*  103"  go'* 

Radius,  feet 59.5  50  go  ^o  80 

In  general  the  route  is  quite  free  from  grades,  the  heav- 
iest being  a  grade  of  4  per  cent,  at  Burke's  Hill. 

Second  plant:  Buffalo,  N.  Y.  Tested  by  Messrs.  Wood 
and  Palmer.  1S92.  This  is  a  large,  well  arranged  plant  hav- 
ing at  the  lime  54  cars  in  service.  There  are  few  grades, 
the  maximum  being  only  2^4  per  cent.,  and  the  track  was 
in  good  order.  The  tests  included  a  number  of  round  trip 
runs  on  schedule  time  by  different  cars  over  their  regular 
routes.  The  log  was  kept  much  as  in  the  previous  test  at 
Rochester,  and  the  efficiencies  of  the  station  and  line  were 
determined  for  one  all-day  run.  Five  of  the  cars  equipped 
withtwo  iShorse  power  Thomson-Houston  motors  (weights 
not  given,  but  we  can  assume  them  from  description  to  be 
about  S  tons)  were  run  over  the  main  route  on  Niaf^ara 
street. 

Results — Average    power    at   line    11    hcrse 
car  or  1.4  horse  power  per  ton. 

Maximum  power  at  line  53.2  horse  power  per  car  or 
6.6  horse  power  per  ton. 

Two  large  cars,  one  equipped  with  two  25  horse  power 
Thomson-Houston  motors,  and  another  with  two  25  horse 
power  Edison  motors  were  run  over  the  same  route  on 
schedule  time.  The  average  applied  horse  power  for  their 
runs  was  respectively  17.5  and  1S.6  at  line,  and  their  maxi- 
mum applied  horse  power  was  respectively  no  and  63.9. 

The  weights  of  these  cars  are  not  given,  therefore  the 
430wer  per  ton  cannot  be  determined.  The  efficiency  of  the 
line  was  found  to  be  92  per  cent,  and  that  of  the  station, 
E.  H.  P. 

=  86.9  per  cent.,  for  the  all-day  run.     Therefore 

I.  H.  P.  ' 

in  this  case  we  find: 

Average  indicated  horse  power  required  per  ton  of  car 
1.4  pf^i.  p-. 

= =  1.76  indicated  horse  power. 

.92  X  .S69 

Maximum  indicated  horse  power  required  per  ton  of  car 
6.6 


power  per 


.92  X  . 


■  =  8.3  indicated  horse  power. 


The  third  plant  was  in  a  large  western  cily.  The  test 
w?s  made  in  1892  under  the  direction  of  the  local  superin- 
tendent. Five  cars  equipped  with  different  types  of  motcrs 
were  run  over  the  same  route.  The  power  required  in  ''ach 
case  and  the  description  of  car,  and  conditions  under  which 
the  test  was  made  are  shown  in  the  table  on  page  80. 

The  first  three  cars  were  equipped  with  series  parallel 
controllers;  the  fourth  with  ordinary  rheostat;  the  Thom- 
son-Houston, s.  r.  g.  with  Thomson-Houston  controlling 
stand.  All  the  cars  were  run  on  regular  schedule  time,  on 
duty  for  the  trip.  The  weights  given  above  for  the  cars  do 
not  include  passengers.  To  get  the  applied  horse  power 
per  ton,  an  average  load  of  one-half  ton  has  been  assumed 
and  added  to  the  weights  of  car  in  each  case.  The  average 
stop  is  obtained  by  dividing  the  aggregate  stop  by  the  num- 
ber of  slops.  The  number  of  stops  includes  the  number  of 
times  the  car  slacked  up  without  coming  fully  to  rest.^  ~- 

With  the  exception  of  the  splendid  record  of  the  Short 
gearless  motor,  it  will  be  observed  that  the  average  applied 
horsepower  per  ton  of  car  for  time  on  road  is  approxi- 
mately I. '2,  This  is  14  per  cent.  lower  than  the  Rochester 
and  Buffalo  plants,  which  required  about  1.4  horse  power. 
This  difference  may  be  accounted  for  partly,  if  not  entirely, 
by  a  very  level  track  and  probably  better  roadbed.  Noth- 
ing is  said  of  the  power  plant.  With  a  total  line  and  sta- 
tion efficiency  of  say  70  per  ce  it.,  the  indicated  horse  power 
per  ton  of  car,  would  here  be  1.72. 

A  test   made  on  the  street   railway   in   Minneapolis  by 
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quired.  The  average  traction  here  would  be  Si  pounds  per 
ton,  or  about  twice  the  power  required  to  keep  the  car 
moving  on  a  level,  and  would  be,  of  course,  a  fair  average 
traction  for  the  whole  system. 

The  test  of  efficiency  of  line  was  made  in  the  regular  way, 
as  described  above,  and  was  found  to  be  about  90  per  cent. 


separate  test  are  combined,  that  we  get  reliable  information 
for  general  use.  The  test  of  the  efficiency  of  the  line  is 
made  by  running  a  car  over  the  road  on  schedule  time  under 
normal  working  conditions,  and  taking  line  pressure  at  short 
intervals,  corresponding  instantaneous  observations  being 
taken  of  the  potential  at  station.  The  ratio  of  the  average 
of  these  readings  gives  a  fair  measure  of  the  efficiency  of 
the  line. 

Siblev  College  has  taken  the  lead  in  these  commercial 
tests,  and  it  is  from  her  laboratory  records  that  most  of  the 
data  collected  here  is  obtained.  Very  little  that  is  reliable 
can  be  secured  from  any  other  source.  It  has  been  neces- 
sary thus  to  consider  the  power  station  and  line  effi  - 
ciencies,  as  well  as  that  of  the  power  actually  consumed  by 
the  car  on  the  road,  because  the  true  power  required  by  the 
cars  is  that  which  must  be  supplied  at  the  station  by  the 
generators,  the  engines  and  the  boilers.  We  will  briefly  re- 
view the  results  obtained  from  some  of  these  tests.  As  the 
weight  of  a  car  differs   on    almost   every  road,   we   will  for 

1.     From  the  Sibley  Journal  of  Eng-ii.eeringioY  January,  1895. 


F    H    P 
That  of  the   station,   namely,   .^ — - — !  =:  64.S  per   cent., 

^'  1.  H.  P.  ^ 

so  that  the  indicated  horse  power  required  of  the  engines  to 
run  the  cars  under  the  normal  conditions  over  this  road 
was  20  indicated  horse  power  per  car  or  2.4  indicated  horse 
power  per  ton,  and  maximum  load  about  70  indicated  horse 
power  per  car  or  8.4  indicated  horse  power  per  ton. 

The  accompanying  cut,  Fig.  2,  is  a  graphical  diagram 
for  one  of  the  above  runs  which  illustrates  better  than  fig- 
ures the  fluctuating  consumption  of  power.  The  upper 
curve  shows  the  potential  supplied  the  motors;  the  lower 
curve,  the  total  current  taken;  the  middle  curve,  the  elec- 
trical horse  power  averaged  for  half  minute  intervals.  The 
location  of  feeders  is  indicated  by  circles.     The  five  curves 


OF   ROCHESTER   ELECTRIC   RAILWAY   TEST. 

Professor  G.  D.  Shepardson  and  E.  P.  Burch  of  the  Uni- 
versity of  Minnesota  in  1S92  gives  some  interesting  data 
regarding  traction  under  different  conditions  of  track. 
Three  runs  were  made  with  the  same  car  and  motorman  on 
the  University  line  of  Minneapolis  on  successive  days,  the 
condition  of  the  track  being  respectively  dry,  wet,  and 
snowy. 

Feb.  5.  Feb.  6.       Feb.  7. 

Condition  of  track Dry  Wet  Snowy 

Number  of  stops 38  50  36 

Average  voltage 445  450  440 

Average  amperes  I5-I5  i4-9  ^7-5 

Av.  ampereswhile  running. .  . .       23.4  20.9  2S.1 

Average  applied  H.  P 9.05  9.  10.3 

Av.  applied  H. P. while  running       14.  12.6  16.6 

A  series  of  thirteen  tests  was  made  for  ascertaining   the 

effect  of  wetting  orgreasing  the  rails  on  a  curve.     Two  cars 

were  coupled  by  a  spring  dynamometer  and  the  pull  noted 

I.   "Flectric  Railway  Motor  Test-."     Transactions  of  American  In- 
stitute of  tleclrical  Engineers,  Vol.  g,  p.  578. 


So 
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while  rounding  the  curve  at  ordinary  speed,  which  was  kept 
nearly  uniform  by  means  of  a  brake  on  the  motor  car.  The 
average  pull  on  the  dynamometer  was  as  follows: 

Dry.  Wet.  Greased. 

<.iu[er  track 500-800  lbs.  400  lbs.  300  lbs. 

Inner  track 650  lbs.  400  lbs.  400  lbs. 

It  is  noticed  that  wetting  the  track  reduces  the  power  re- 
ciuired  about  one-third  and  greasing  reduces  it  one-half.  It 
was  found  that  the  inner  track  was  not  so  thoroughly  greased 
as  the  outer,  on  account  of  the  lateness  of  the  hour. 
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The  following  is  a  report  of  a  test  made  for  traction  on 
the  Ithaca  street  railway  in  November,  1S94,  by  C.  E. 
Hewitt  and  the  author  of  this  paper.  The  object  was 
especially  to  determine  the  traction  pull  necessary  to  run  a 
car  at  a  uniform  speed  of  six  and  again  of  ten  miles  per 
hour;  also  to  determine  the  traction  on  grades.  It  was  de- 
cided to  employ  a  recording  traction  dynamometer  and  elec- 
trical observations  to  measure  the  power  applied,  one 
rr.eihod  in  a  way  checking  the  correctness  of  the  other. 
This  was  done  by  coupling  the  baggage  car  by  means  of  the 
dynamometer  to  No.  9  passenger  car,  which  is  equipped 
with  two  twenty-five  horse  power  Thomson- Houston 
motors.  A  round  trip  was  made  on  State  stieet  to 
the  L.  V.  R.  R.  station  at  a  very  nearly  uniform  speed 
of  six.  miles  per  hour.  No  electrical  readings  were  taken 
on  the  return  trip  from  the  L.  V.  R.  R.  station  to  the  lower 
switch,  because  the  cars  could  not  be  reversed,  and  the  bag- 
gage car  had  to  tow  No.  9.  There  the  end  of  the  recording 
pencil  on  the  dynamometer  broke  and  failed  to  give  any 
record  for  the  remainder  of  the  run.  A  second  round  trip 
run  was  then  made  from  Aurora  street  to  the  lower  switch 
crossing,  at  a  speed  of  ten  miles  per  hour.  On  this  run  the 
speed  was  too  high  to  interpret  the  dynamometer  record. 
The  electrical  readings  on  both  of  these  trips  checked  well 
with  the  time,  and  the  results  are  reliable.  There  is  a 
slit^ht  grade  from  the  lower  switch  crossing  to  where  the 
L.  V.  R.  R.  crosses  the  street  and  here  the  trailer  brake 
was  touched  slightly;  this  appears  on  the  log  for  that  run  as 
a  considerable  dynamometer  traction  where  there  should 
be  almost  none.  A  run  was  next  made  with  the  same  cars 
up  the  State  street  hill  to  Eddy  street  at  a  nearly  unitorm 
speed  of  five  and  one-half  miles  per  hour. 

Returning  down  the  hill,  brakes  were  used  only  on  No.  9 
to  allow  the  dynamometer  to  indicate  the  traction  pull  of 
the  baggage  car  on  the  gradesfcars  not  reversedin  position). 
Observed  readings  of  the  dynamometer  were  taken  every 
five  seconds.  It  was  intended  that  the  speed  down  should 
be  the  same  as  on  the  run  up,  so  that  one-half  the  difference 
of  the  tractions  would  be  the  true  traction  necessary  to 
overcome  the  friction  of  the  motors,  gearings,  axles  and 
wheels.  The  speed  was  in  fact  about  eight  miles  per 
hour,  so  that  this  friction  could  not  be  accurately  ascer- 
tained. 

The  plan  to  determine  the  power  required  at  starting, 
both  on  the  level  and  on  grades,  by  taking  readings  of  the 
current  every  second  as  the  cars  got  under  way,  had  to  be 
oiven  up  for  lack  of  time.  Fig.  1  shows  some  veiy  fair 
starting  current  curves  taken  in  a  previous  test  with  the 
same  car  (No.  9),  which  weighs  about  eight  tons.  Curves 
I.  and  11.  were  taken  when  starting  on  the  level,  curve  III. 
on  a  o-rade  of  5.6  per  cent.,  and  curve  IV.  on  a  grade  of  1 1.6 
per  cent.  They  are  interesting  as  showmg  the  sudden  and 
widely  varying  consumption  of  power  and  explain  much  of 
the  fluctuation  in  the  station  output.  The  sudden  increase 
of  current  which  takes  place  about  eight  seconds  from  the 


start,  as  seen  in  each  of  the  curves,  indicates  the  instant 
when  the  motors  weie  changed  from  seriesto  parallel. 

Before  drawing  conclusions  from  the  data  obtained,  a  word 
should  be  said  about  the  calibration  ot  the  instruments 
and  preparation  {or  test.  Two  Weston  600  voltmeters  and 
one  millivolt  meter  with  200  ampere  shunt  were  used  for 
Uieasuring  respectively  the  trolley  electromotive  force,  the 
electromotive  force  across  the  brushes  of  one  motor,  and 
the  current  entering  the  car.  They  were  easily  and  quickly 
connected.  The  200  ampere  shunt  was  put  in  the  trolley 
circuit  at  thebaseof  the  trolley-pole  on  the  car  roof,  the 
1  mg  flexible  terminals  to  the  millivoltmeter  running  down 
through  the  chimney-hole  of  the  car  to  the  instrument  in- 
side. One  of  the  600  voltmeters  was  connected  across 
the  line  from  the  trolley  to  the  ground  conductor  on  motor 
through  the  floor  door,  and  the  other  voltmeter  was  con- 
nected through  the  same  door  to  the  conductors  running 
to  the  two  brushes  of  one  of  the  motors,  by  removing  the 
tape  from  joints  in  these  conductors.  The  recording  trac- 
tion dynamometer  was  connected  by  links  to  the  car  coup- 
lings and  was  protected  by  a  bar  of  iron  2  inches  by  3^  inth 
pinned  fast  to  one  of  the  couplings  and  connected  to  the 
other  coupling  pin  so  as  to  take  compression  strains  but  not 
tension.  The  results  obtained  with  the  dynamometer  are 
not  very  satisfactory.  The  movement  for  the  recording 
drum  is  very  slow  for  the  work,  and  the  vibration  of  the 
springs  as  the  load  varies  is  so  great  and  so  constant  that 
the  path  of  the  true  curve  of  traction  is  difficult  to  deter- 
mine. The  areas  are  so  small  that  though  integrated  with 
great  care  there  is  a  large  chance  for  error,  and  the  results 
obtained  are  not  to  be  too  much  relied  upon.  Each  of  these 
in^itruments  was  carefully  calibrated  by  a  standard  in  the 
laboratories  of  the  college.  The  cars  were  weighed  by 
means  of  a  hydraulic  jack.  One^end  of  car  being  raised  oft" 
the  track  by  a  screw  jack  at  the  end  of  car  frame  and 
blocked  firmly  at  that  point;  the  other  end  was  then  raised 
by  a  hydraulic  jack  placed  at  exactly  the  corresponding  point 
on  frame,  until  the  car  was  not  only  clear  of  the  track,  but 
until  it  was  perfectly  level  as  indicated  by  a  spirit  level  and 
straight  edge  on  car  floor.  At  this  point  the  jack  gauge 
indicated  the  weight  of  one-half  the  car.  As  a  check  upon 
our  work  on  the  passenger  car,  we  reversed  the  position  of 
jacks  and  obtained  nearly  the  same  weight.  The  jack  being 
intended  for  much  heavier  work  and  the  gauge  reading  only 
in  tons,  the  weights  obtained  are  accurate  only  to  within 
about  500  pounds.  Car  ^No.  9  weighed  8.0  tons,  baggage 
car  weighed  8.4  tons. 

A  map  of  the  track  over  which  the  runs  were  to  be  made 
was  drawn  from  one  used  in  a  previous  test,  giving  gi"ades 
and  distances  between  poles  and  a  new  survey  was  made,  as 
the  location  of  many  of  the  poles  seemed  to  be  changed. 
During  the  runs  electrical  readings  were  taken  every  five 
seconds  and  the  time  of  passing  poles  was  noted  both  on 
recording  dynamometer  and  on  log. 

CONCLl'SIOVS. 

Data  for  level  track,  ist  run.  round  trip.     26  run.  round  trip 

A  verage  speed,  miles  per  hour.    5,93 

Ave  age  trolley  current  in  amperes...    1*^.7 
Average   trolley  electromotive  force... 456. 
.Average  effective  motor  counter  elec- 

Ifomotive    force 188. 

Average    applied  horse  power 11. 5 

Average  applied  horsepower  per  ton..       .7 

A  verage   delivered  horse  power 9. 4 

Average    delivered   horse   power  per 

ton   ....  57 

Average  motor  efficiency    .  S'-s 

-Average  electrical  traction  in  pounds.. 596. 
.Average  electrical  traction   in  pounds 

per  ton     ...      .      3^-3  40. 

Average     dynamometer      traction    in 

pounds  per  ton         53- *5 

During  the  first  run  the  two  motors  were  in  series  with 
full  field  and  no  rheostat  resistance  in  circuit.  During  the 
second  run  the  two  motors  were  in  parallel  with  full  field 
and  no  rheostat  resistance  in  circuit.  We  have  here,  there- 
fore, the  two  typical  conditiofis  of  running  with  the  series- 
parallel  controller.  The  range  of  speed  here  is  the  normal 
for  city  work,  viz.,  six  to  ten  miles  per  hour  and  load  light. 
In  both  cases  the  efficiency  of  motors  is  good.  The  motor 
efficiencyhere  considered  is  the  ratio  of  the  effective  counter 
electromotive  force  of  the  motor  to  the  trolley  electro- 
motive force,  and  it  has  been  assumed  that  the  load  was 
equally  divided  between  the  two  motors.  The  traction  per 
ton  varies  from  36  to  40  nounds  through  this  range  of  speed, 
or  from  1.8  to  2  per  cent,  of  the  weight  ot  car.  The  mean 
of  this  value,  38  pounds  or  1.9  per  cent,  of  car  weight,  is  the 
value  found  by  Dr.  Bedell  in  the  Rochester  test  referred  to 
above. 

From  the  third  run  on  State  street  hill  we  get: 

I,ength  of  hill  in  feet i)793- 

Average  per  cent,  grade ,    

Average  speed  in  miles  per  hour 

Average  trolley  current  in  amperes 
Average  trolley  electromotive    force.  . . . 
Average  effective  motor  counter  eledtro 

motive  force  .,..,  ^,..,  o^.   

Average  applied  horse  power 

Average  applied  horse  power  per  ton. . , 
Maximum  applied  horse  power  per  ton. . 

Average  delivered  horse  power 64.5 

Average  delivered  horse  power  per  ton. ,         3.9 

Average  motor  efficiency 74.7    per  cent. 

To  find  from  this  run  the  actital  traction  per  ton  per  one 
percent,  of  grade,  we  have  taken  from  the  log  the  traction 
for  each  section,  subtracted  from  this  the  average  traction 
necessary  to  keep  the  car  moving  on  level  track{as  found  above 
to  be  36  pounds)  and  divided  the  remainder  by  the  per  cent, 
of  grade.  The  average  of  all  the  sections  thus  determined 
is,  from  the  developed  electric  horse  power,  30.  S  pounds, 
and,  from  the  traction  dynamometer,  41. 8  pounds,  per  one 
per  cent,  of  grade  per  ton. 

These  results  would  indicate  that  the  assumption  com- 
monly made  in  estimating  power  required  for  grades,  namely 
the  weight  multiplied  by  per  cent,  of  grade,  or  20  pounds 
per  ton  is  incorrect.  The  friction  of  motor  gearing  which 
increases  rapidly  with  the  traction  is  probably  the  cause. 

The  regular  passenger  cars  on  this  road  weigh  about  eight 
tons  and  therefore  require  at  line  about  40  horse  power  when 
running  up  State  street  hill   empty   and   about   50   horse 
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.power  when  loaded  with  passengers.  The  average  trolley 
electromotive  force  on  hill  (412  volts)  when  compared  with 
the  .same  on  the  level  (456  volts),  indicates  that  the  line  effi- 
ciency is  there  "rather  low,  though  not  so  low  as  the  figures 
show,  because  under  ordinary  conditions  the  weight  of 
the  cars  would  be  about  one-half  the  weight  of  the 
two  cars  used.  Assuming  a  station  and  line  efficiency  of 
60  per  cent,  of  the  indicated  horse  power  required  at  engines 
or  turbines,  the  indicated  horse  power  would  be  for  the 
regular  service  on  the  hill  about  75  indicated  horse  power 
per  car.  The  run  made  was  a  severe  test  of  the  capacity  of 
the  motors.  It  lasted  four  minutes.  The  average  current 
consumed  by  each  motor  was  78  amperes  and  the  maximum 
current  was  98  amperes*. 

The   armature  conductors  are  made   up  of  band  copper 
.34'  by. 04  '=13.600  cir.  mils.  The  average  current  density  was 
13600 

therefore =  350  mils  per  ampere.     From  the  nor- 

•5x7s 
mal  rating  of  these  motors  the  current  density  in  their  arma- 
ture conductors  is  calculated  at  about  700  cir.  mils  per  am- 
phere.  This  low  density  was  assumed  in  anticipation  of 
the  extreme  strain  the  motor  would  be  called  upon  to  meet. 
In  this  case  it  was  about  double  their,  rated  capacity  and 
they  held  up  under  the  load  very  well. 

It  should  be  remembered  that  all  that  has  been  found  in 
this  test  regarding  traction  refers  to  cars  equipped  with  two 
mctors  connected  to  the  axles  by  intermediate  gearing. 
The  traction  of  the  regular  "trailer"  is  per  ton  undoubtedly 
very  much  less.  A  motor  car  should  therefore  in  practice 
never  be  used  as  a  trailer  where  it  can  be  avoided,  because 
of  the  power  lost  in  overcoming  this  internal  friction. 

Two  tests  were  made,  one  in  1S92  by  Messrs.  Hutchinson 
and  Cross  and  one  in  1S93  by  Chapin  and  Wessling  on  this 
road.  Though  the  car  tests  were  made  under  differert  cir- 
cumstances and  conditions,  jo  far  as  a  comparison  can  be 
made,  there  seems  to  be  substantial  agreement.  In  these 
tests  the  motor  efficiency  ranged  from  80  to  90  per  cent. 

In  general  electric  railway  construction  where  grades  are 
moderate  and  where  there  is  to  be  a  car  service  of  not  less 
than  10  cars  on  duty  at  once,  probably  2.5  indicated  horse 
power  per  ton  of  car,  or,  for  an  eight-ion  car,  20  indicated 
horse  power  would  be  a  correct  estimate  in  determining  the 
power  that  should  be  supplied  by  engines.  Where  there  is 
to  be  a  car  service  ol  not  less  than  20  cars  on  duty  at  one 
time,  probably  2,2  indicated  horse  power  per  ton  of  car,  or, 
for  an  eight- ton  car,  17  indicated  horse  power  would  be  a 
correct  estimate. 


American     Institute   of     Electrical   Engi- 
neers. 

In  view  of  the  approach  of  the  annual  meeting  of  the  In- 
siitute  the  secretary  has  issued  a  circular  explaining  the 
present  regulations  concerning  the  election  of  officers.  It 
will  be  remembered  that  the  rules  were  amended  at  the  last 
annual  meeting,  and  as  this  is  the  first  election  to  beheld 
under  the  new  arrangement  the  regulations  as  at  present  in 
force  are  herewith  presented: 

During  the  first  week  in  February  of  each  year  the  secre- 
tary shall  mail  to  each  full  and  associate  member  of  the  In- 
stitute a  list  of  members;  a  list  of  the  offices  to  be  filled  at 
the  ensuing  annual  election  in  May,  giving  the  names  of  the 
incumbents  and  a  copy  of  this  rule,  with  the  request  that 
nominations,  propositions  and  suggestions  as  to  desirable 
candidates  be  made  promptly  and  prior  to  March  ist. 

The  secretary  shall  submit  all  answ^ers  to  the  Council, 
\yho,  during  the  month  of  March,  shall  prepare  a  complete 
ticket  to  be  headed  "Council  Nominees,"  containing  the 
names  of  members  whom  they  deem  best  suited,  all  circum- 
stances considered,  for  the  offices  falling  vacant.  This  ticket 
shall  be  printed  on  the  same  sheet  with  a  second  list  headed 
"General  Proposal  List,"  containing  the  names  of  all  eligi- 
ble members  proposed,  with  a  memorandum  stating  the  rea- 
son of  ineligibility  of  all  other  names  proposed,  and  with 
the  statement  that  the  nominations  by  the  council  are  in 
nowise  governing,  but  are  intended  only  to  assist  members 
in  making  a  choice.  Opposite  the  name  of  each  nominee  in 
each  list  shall  be  printed  a  number  indicating  the  number  of 
nominations  received  by  him,  and  a  suitable  explanation  of 
these  numerals  shall  be  placed  on  this  sheet.  The  voting 
shall  be  restricted  to  the  names  on  this  sheet.  This  sheet, 
together  with  an  envelope,  on  which  shall  be  printed  the  ad- 
dress of  the  secretary  and  the  words  "Voting  Envelope- 
Enclosing  a  Ballot  Only,"  shall,  not  later  than  the. fifteenth 
of  April,  be  mailed  by  the  secretary  to  every  member  in 
good  standing.  Provided,  that  the  secretary  shall  also  mail 
such  ballots,  sheets  and  envelopes  to  members  qualified  after 
April  15th,  before  the  annual  meeting,  and  that  any  mem- 
ber not  having  ballots  and  envelopes  shall  be  entitled  to 
obtain  them  from  the  secretary  at  any  time  before  the  call- 
ing to  order  of  the  annua!  meeting. 

Each  member  may  cast  three  votes  lor  vice-presidents, 
and  he  may  cast  all  three  votes  for  one  candidate,  or  two  for 
one  and  one  for  the  second,  or  one  for  each  of  three.  Eacli 
member  may  cast  four  votes  for  managers,  which  he  may  in 
like  manner  divide  between  from  one  to  four  candidate.';. 
The  division  shall  be  specified  by  the  appropriate  numerals 
marked  opposite  the  desired  name. 

All  names  voted  for  shall  be  written,  printed,  or  other- 
wise marked  on  a  single  ticket  or  ballot,  which  shall  be  en- 
closed in  a  sealed,  immarked  and  unidentified  "inner  envel- 
ope" of  any  suitable  character,  to  be  in  its  turn  enclosed 
either  in  the  "voting  envelope"  (received  from  the  secretary 
or  in  any  other  envelope  marked  on  its  face  "Non-ofticial 
Voting  Envelope — Enclosing  a  Ballot  Only").  The  outer 
envelope  of  either  class  must  be  identified  by  the  signature 
of  the  member  on  its  face,  and  must  be  sealed,  and  must 
reach  the  secretary  prior  to  the  hour  of  the  actual  opening  of 
the  annual  meeting. 

At  the  annual  meeting  these  outer  "voting envelopes"  shall 
be  opened  in  the  meeting  room  by  two  tellers,  then  and 
there  appointed  by  the  presiding  officer.     After  all  the  inner. 
envelopes  shall  have  been  thoroughly  commingled  theyshall 
be  opened  and  the  votes  shall  be  counted  by  the  tellers, 
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who  shall  report  the  results  in  writing.  The  eligible  per- 
sons receiving  the  greatest  number  of  votes  for  the  re- 
spective offices  shall  be  declared  duly  elected.  The  tellers 
shall  reject  all  names  that  do  not  appear  on  the  "Coun- 
cil Nominee"  list  or  the  "General  Proposal"  list,  and 
they  shall  also  reject  that  part  of  a  ballot  which  shall 
name  for  any  office  or  offices  more  candidates  than  there 
are  vacancies. 

This  method  of  election  shall  apply  to  the  offices  of 
president,  vice-president,  treasurer  and  manager.  No  un- 
salaried officer  except  the  president  and  treasurer  shall  be 
eligible  to  immediate  re  election  to  the  same  office  (as 
provided  in  rule  IV.)  The  secretary  and  other  salaried 
officers  shall  be  cliosen  each  year  from  among  the  mem- 
bers of  the  Institute  by  the  council.  The  secretary  shall 
be  a  member  of  the  council,  but  shall  have  no  vote  in  its 
proceedings. 

In  accordance  with  the  provisions  of  the  rule  just 
quoted,  the  list  of  members  was  forwarded  by  the  secre- 
tary to  all  members  as  a  part  of  the  January,  1805,  issue 
of  the  Transactions,  for  reference  in   making  nominations. 


Creager  Self-locking  Cleat. 

A  simple  yet  ingenious  cleat  for  electric  wiring  is  shown 
by  the  accompanying  cut.  It  is  the  invention  of  F.  O. 
Creager,  a  practical  electrician,  and  is  being  placed  on  the 
market  by  the  Creager  &  Connard  company  of  Marseilles, 
III.  The  illustration  is  almost  self-explanatory.  The 
arrows  show  the  direction  in  which  the  wire  is  being  drawn. 
All  that  is  necessary  to  secure  the  wire  is  to  draw  the  line 
taut  as  possible  or  desirable  and  release  it,  and  the  serrated 
face  of  the  dogs  catches  it  and  crowds  it  into  the  curved  wall, 
thereby  holdingit  taut  and  firm.  This  cleat  will  take  Nos.  16, 
14,  12  and  ro,  and  all  intermediate  sizes  of  insulated  wire. 
Larger  cleats  are  made  to  hold  larger  wire.  The  use  of  this 
cleat  does  not  require  one  man  to  pull  and  one  to  fasten,  as 
one  man  can  erect  all  the  cleats  necessary  for  an  installation, 
and  then,  by  reversing  the  first  cleat,  or  the  starting  point 
of  line,  throw  up  all  wire  and  simply  draw  the  line  up  be- 
tween each  cleat,  or  even  two  cleats,  and  let  go  of  it  and  it 
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is  taut  and  firm.  This  cleat  is  made  of  porcelain  throughout, 
and  appears  to  be  a  thoroughly  practical  and  useful  device. 


English  Accuracy. 

The  average  English  newspaper  writer  is  nothing  f  not 
sensational  and  ill-informed  in  treating  of  American  affairs. 
Here  is  the  London  Spectator's  view  of  the  Brooklyn  strike: 

The  contest  between  capital  and  labor  in  the  United 
States,  though  it  always  ends  in  one  way,  is  more  bitter 
than  in  England.  The  tram-car-drivers  of  Brooklyn,  for 
instance,  have  gone  out  on  strike,  and  the  contest  has  at 
once  developed  into  a  small  civil  war.  The  strikers  stop 
all  cars  by  force;  all  telegraph  wires  are  cut;  and  the  men 
who  remain  faithful  to  the  company  are  threatened  with 
revolvers.  The  governor  of  New  York  has,  accord- 
ingly, called  out  the  militia;  and  the  7th  regiment  has  tried 
to  guard  the  cars  in  starting.  It  has  not  succeeded,  how- 
ever, and  the  militia  have  been  so  heavily  brickbatted  that 
on  one  occasion  the  men  replied  with  their  rifles,  and  "thir- 
teen casualties"  are  reported.  We  can  form  no  opinion  on 
the  merits  of  the  original  quarrel,  whicfi  was  about  wages, 
and  only  record  the  fact  that  under  the  republic  the  resort 
to  force  on  both  sides  is  at  least  as  precipitate  as 
under  a  monarchy.  In  this  country  thirteen  casualties 
would  be  a  subject  for  parliament,  but  in  New  York  life  is 
cheap,  and  in  Chicago  the  railways  kill  that  number  every 
few  days  out  of  pure  indifference  and  hurry. 


Electricity  in  Tooth  Pulling. 

One  of  the  various  items  going  the  rounds  of  the  press  in 
relation  to  the  use  of  the  electric  current  to  deaden  the  paig 
of  extracting  teeth  has  called  out  the  following  interestinn 
note  from  an  anonymous  Port  Chester  correspondent  of  the 
New  York  Sun: 

I  noticed  in  your  Sunday  edition,  January  20th,  an  article 
headed  "Extracting  Teeth  by  Electricity,"  taken  from  the 
London  Nature.  I  wish  to  say  in  reference  to  the  article  that 
in  1S5S  or  1859  Dr.  B.  Y.  Smith,  dentist,  of  New  Orleans,  cor- 
ner of  Canal  and  Baronne  streets,  extracted  a  tooth  for  me  by 
the  aid  of  a  galvanic  battery,  which  amounts  to  the  same 
thing,  I  think.  The  battery  was  a  small  box  2}^  feet  by  8 
inches  by  S  inches.  One  wire  was  atattached  to  the  forceps, 
the  other  held  in  the  hand.  As  well  as  I  can  remember,  the 
shock  was  as  bad  as  the  aching  tooth.  The  doctor  was  of  an 
ingenious  turn  of  mind  and  thought  that  there  was  millions 
in  everything  he  invetend,  which  were  many. 


Bryant  Angle   Receptacle  and  Weather- 
proof Socket. 

It  is  frequently  a  desirable  arrangement  to  have  the  in- 
candescent lamps  for  store  windows  or  those  placed  around 
the  border  of  a  room  project  at  an  angle  of  45  degrees.  To 
meet  this  demand  the  Bryant  Electric  company  has  de- 
vised the  receptacle  shown  in  the  accompanying  cut,  Fig.  i. 
The  receptacle  is  arranged  so  that  the  shade  holder  and 
shade  may  be  fastened  to  it.  The  receptacle  when  placed 
on  the  wall  gives  the  lamp  an  angle  of  45  degrees. 

The  Bryant  Electric  company  has  also  recently  placed 
upon  the  market  a  weatherproof  socket,  well  made  and  of 
good  material,  as  in    Fig.  2.     The   company  has   issued  a 
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FIG.    I.      BRYANT   ANGLE   RECEPTACLE    AND   WEATHER- 
PROOF SOCKET. 

little  book  in  which  some  of  its  latest   specialties   are   illus- 
trated.    The  book  will  be  distributed  at  the  convention. 


Electrolysis  Question  in  Omaha. 

The  damage  done  to  water  mains  by  escaping  current 
from  the  ground  returns  of  electric  railway  lines  is  con- 
sidered very  real  in  Omaha,  In  that  city  the  receivers  of 
the  American  Water  company  are  not  content  with  the  ex- 
isting situation.  Their  attorneys  have  had  some  talk  with 
the  street  railway  company's  lawyers,  and  one  of  them  says 
that  they  are  considering  bringing  suit  against  the  railway 
company.  Just  in  what  form  he  is  not  prepared  to  say. 
The  water  company  served  notice  a  year  ago  that  it  would 
hold  the  street  railway  company  responsible  for  any  dam- 
i^es  to  its  pipes  by  electricity  from  escaping  railway  current, 
here  was  a  report  on  the  street  that  the  water  company 
w  eild  ask  $2^0,000  damages  of  the  street  car  company. 
The  street  car  company  has  laid  parallel  mains  and  wires- 
m  some  parts  of  the  city,  with  a  view  of  diverting  the  cur- 
rent from  the  water  mains.  It  would  appear  that  the  water 
company  did  not  view  these  as  wholly  effective. 


A  Rising  and  Promising  Industry. 

[From  the  New  York  Suu.} 
A  young  American  who  has  entered  an  institution  to 
study  electrical  engineering  asks  us  to  tell  him  whether  he 
will  be  sure  of  findmg  employment  as  an  electrical  engineer 
when  his  studies  are  ended.  We  cannot  see  very  far  ahead, 
but  we  thmk  he  is  likely  to  have  a  good  chance  of  finding 
it.  Electrical  engineering  is  one  of  the  rising  industries  of 
the  country,  and  it  is  a  very  promising  industry.  There  is 
reason  to  believe  that  it  will  yet  become  far  more  extensive 
than  it  has  been  at  any  time  during  the  brief  period  of  its 
existence.      Every  year  wc  see   electricity  put  to  new  uses, 


FIG.   2.      BRYANT  ANGLE   RECEPTACLE   AND   WEATHER- 
PROOF  SOCKET. 

and  the  probability  is  that  the  measure  of  its  utility  will  be 
increased  indefinitely.  Thus  new  opportunities  will  be 
opened  up,  fiom  time  to  time,  lor  those  who  are  ready  to 
take  advantage  of  them,  and  more  especially  for  those 
who  are  of  an  inventive  turn  of  mind.  First-rate  electrical 
engineers  are  not  over-numerous,  and  there  is  a  constant  de- 
mand for  them.     They  are  very  well  paid,  too. 

Our  young  inquirer  will  certainly  have  as  good  a  chance 
of  procuring  employment  at  his  chosen  pursuit  as  he  would 
have  in  any  branch  of  professional  activity,  the  law,  for  ex- 
ample, or  in  any  of  the  ordinary  industries.  We  believe  his 
chances  of  success  are  greater  than  if  he  were  to  become  a 
lawyer,  a  grocer,  an  author  or  a  knifegrinder. 

There  always  has  been,  and  there  always  will  be,  a  good 


chance  of  success  in  the  world  for  any  young  man  who  is 

faithful,  industrious,  patient,  earnest  and  true."  If,  besides 
these  invaluable  qualifications  of  high  manhood,  he  be  so 
happy  as  to  possess  a  mind  open  to  the  solicitations  ol  life, 
he  must  be  unlucky  indeed  if  he  fail  to  carry  out  any  reason- 
able desire  in  the  course  of  a  lifetime. 


Nowotny  Telephone, 

In  the  accompanying  cut  is  shown  the  Nowotny  telephone 
which  is  supplied  with  a  battery  transmitter,  the  principle 
of  which  is  similiar  to  the  Blake.  The  receiver  is  of  modern 
pattern  and  is  of  the  type  known  as  a  compound  receiver. 
The  magneto  call  bell  used  in  connection  with  this  instru- 
ment is  capable  of  ringing  through  a  resistance  of  10,000 
ohms.  The  Nowotny  A  No.  r  battery  is  used  in  operating 
the  transmitter  in  this  instrument.  This  telephone,  it  is 
claimed,  will  convey  articulate  speech  a  distance  of  1,000 
miles. 

The  instrument  is  handsomely  finished  in  either  antique 
oak  or  walnut,  with  nickel-plated  trimmings.  The  best  pos- 
sible electrical  and  mechanical  principles  have  been  embodied 
in  this  telephone,  the  result  of  years'  careful  research  of  the 
underlying  principles  of  transmitting  and  receiving  speech 
or  sounds  at  a  distance. 

The  factory  of  the  Nowotny  company  of  Cincinnati,  which 
manufactures  these  instruments,  is  equipped  with  modern 
machinery  and  appliances  the  best  material  that  the  market 
affords  is  used  and  skilled  workmen  are  employed. 

These  telephones,  the  makers  say,  do  not  infringe  any 
patent  rights,  since  the  suit  brought  by  the  government 
against  the  Bell  Telephone  company  has  been  decided. 
This  statement  is  based  on  Judge  Carpenter's  order:  "Let 
there  be  a  decree  issued  that  letters  patent  No.  463,569, 
issued  November  17,  1S91,  to  Emil  Berliner,  are  void,  and 
shall  be  delivered  up  to  be  cancelled  as  prayed  for,  and 
costs." 


Indiana  Electric  Light  Association. 

A    state   organization  of  electric  light  companies   doing 
business  in  Indiana  was  recently  effected  at  a  meeting  held 
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in  English's  Hotel,  Indianapolis.  The  meeting  was  the 
result  of  a  call  issued  by  representatives  of  the  companies 
located  at  Decatur,  Huntington,  Washington,  Goshen, 
Hartford  City,  Montpelier,  Kendallville,  Union  City,  Val- 
paraiso, Delphi,  Vincennes,  Ligonier  and  Rochester. 

The  object  of  the  Indiana  Electric  Light  association,  as  the 
organization  was  named,  is  the  mutual  benefit  to  be  derived 
from  an  interchange  of  ideas  born  of  practical  experience, 
to  the  end  that  the  members  may  not  alone  cheapen  the  pro- 
duction of  electric  light,  heat  and  power  and  protect  them- 
selves from  imposition  from  whatever  source,  but  also  render 
better  service  in  all  branches  of  their  business,  thus  bene- 
fiting their  patrons  while  furthering  their  own  interest  in  a 
legitimate  business  way. 

The  meeting  was  called  to  order  after  dinner  and  a  per- 
manent organization  was  perfected.  A  constitution  and 
by-laws  were  adopted.  The  following  named  officers  were 
elected: 

President — J.  W.  Roney,  Richmond. 

Vice-president — W.  K.  Smith,  Union  City. 

Secretary — Dallis  Edwards,  Decatur. 

Executive  Committee— H.  A.  Smock,  Martinsville;  C. 
C.  Perry,  Indianapolis;  J.  W.  Morrison,  Frankfort;  H.  W. 
Friend,  Vincennes,  and  J,  D.  Edwards,  Decatur. 

The  following  named  gentlemen  were  present:  H.  W. 
Friend,  Vincennes;  E.  W.  Boden  and  C.  H.  Kerlin,  Cam- 
bridge City;  J.  "W.  Cole,  Greencastle;  L.  Wohlgemuth, 
Rochester;  L.  F.  Putnam,  Attica;  Joseph  S.  C.  Sorro, 
Brazil;  T.  W.  McNamee,  Wabash;  O.  C.  Irwin,  Green- 
field; Z.  F.  Graham,  Washington;  W.  C.  Smith,  Union 
City;  Joseph  A.  Halstead,  Brazil;  H.  A.  Smock,  Martins- 
ville; 6.  L.  Mooman,  Winchester;  E.  W.  Smith,  Brazil; 
J.  D.  Edwards,  Decatur;  Victor  E.  Seiter,  Logansport;  J. 
W.  Morrison,  Frankfort;  J.  W,  Roney,  Richmond;  James 
Boyce,  Muncie;  C.  E.  Latta,  Goshen;  H.  Wilkemeyer, 
Evansville;  J.  W.  Draper,  Ligonier;  Mr.  Root,  Michigan 
City,  and  C.  C.   Perry,  Indianapolis. 

Meetings  will  be  held  in  Indianapolis  every  year  on  the 
first  Wednesday  in  February. 
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National  Electric  Light  Association. 

The  Chicago  delegation  to  the  Cleveland  convention  of 
the  National  Electric  Light  association  will  leave  Chicago 
on  Monday  evening  and  arrive  in  Cleveland  early  Tuesday 
morning.  The  Lake  Shore  &  Michigan  Southern  railroad 
has  been  selected  as  the  route  by  which  the  western  delega- 
tion and  their  friends  will  go  from  Chicago  to  the  conven- 
tion. All  the  necessary  arrangements  have  been  completed 
and  special  Wagner  cars  reserved  for  the  use  of  the  party, 
the  management  of  the  road  having  promised  every  comfort 
and  convenience.  A  large  number  of  applications  have  al- 
ready been  made  for  reservations,  and  everything  points  to 
an  unusually  large  contingent  from  the  West.  The  train 
willleavethe  Lake  Shore  &  Michigan  Southern  depot,  cor- 
ner Van  Buren  street  and  Pacific  avenue,  at  8:45  r.  m., 
Monday,  February  iSth.  A  special  rate  has  been  granted 
on  the  certificate  plan  of  a  lare  and  one-third  for  the  round 
trip  from  Chicago  and  all  points  east. 

The  headquarters  of  the  association  during  the  conven- 
tion will  be  the  HoUenden  Hotel.  The  meetings  will  be 
held  at  the  Army  and  Navy  Hall.     The  programme  is  as 

follows: 

TUESDAY,    1-EI3KUARV    igth. 

Meeting  of  the  executive  committee  at  9  a.  m.,  parlor 
138  HoUenden  Hotel. 

Moniing   Session,   10:30  o'clock. 

Address  of  welcome,  by  mayor  of  Cleveland. 

President  Francisco's  address. 

Paper  by  N.  W.  Perry:  "  The  Storage  of  Energy  Essen- 
tial to  Central  Station  Economy:  How  it  May  be  Accom- 
plished and  the  Economies  Resulting;"  discussion,  John  W. 
Langley,  W.  M.  Stine,  M.  J.  Perry. 

Report  of  committee  on  relations  between  manufac- 
turing and  central  station  companies.  Frederic  Nicholls, 
chairman. 

Afternoon   Session,  2  o'cloel'. 

Paper  by  E.  J.  Houston  and  A.  E.  Kennelly:  "A  New 
Method  of  Measuring  Illumination;"  discussion,  W.  A. 
Anthony,  C.  D.  Haskins,  W.  S.  Howell,  Edward  Weston, 
L.  Stieringer. 

Report  of  committee  on  data,  H.  M.  Swetland,  chair- 
man; discussion,  W.  R.  Gardener,  E.  L.  Powers,  H.  W. 
Sexton. 

Paper  by  Walter  E.  Plarrington:  "Correct  Method  of 
Protecting  Electric  Circuits." 

Questions  and  answers.  What  is  it  you  wish  to 
know  ? 

Executive  session. 

WEDNESDAY,    FEBRUARY   20th. 
Morning  Session,   lo  o'clock. 

Paper  by  Edward  Weston:  "Some  Economies  in  Elec- 
tric Lightand  Power  Stations." 

Paper  by  C.  N.  Black:  "Large  Arc  Dynamos;"  dis- 
cussion, S.  M.  Hamill,  J.  J.  Wood,  F.  W.  Rollins,  E.  R. 
Weeks. 

Topic:  "How  to  Light  Large  Cities;"  discussion,  Fred- 
eric Nicholls,  Geo.  A.  Redman,  Jas.  L  Ayer,  E.  F.  Peck, 
C.  R.  Huntley,  Robert  Lindsay,  F.  H.  Clark,  T.  C. 
Smith,  J.  F.  Morrison. 

Report  of  committee  on  finance.  John  A.  Seely,  chair- 
man. 

Question  and  answers.     What  is  it  you  wish  to  know? 

Executive  session. 

Afternoon   Scssio7i.,  2:30  o'clock. 

Paper  by  E.  A.  Leslie:  "The  Operation  of  High  Ten- 
sion Currents  Undergroutid  from  a  Physical  and  Financial 
Standpoint;"  discussion,  H.  J.  Smith,  W.  H.  Browne,  C. 
H.  Wilmerding,  John  A.  Seely,  C.  L.  Edgar. 

Paper  by  L.  B.  Marks:  "Arc  Carbons  and  the  Rating 
of  Arc  Lamps." 

Topic:  "Incandescent  Lighting  vs.  Other  Methods;" 
discussion,  H.  T.  Edgar,  E.  F.  Phillips,  W.  S.  Barstow, 
E.  A.  Armstrong,  J.  Gwynne,  B.  P.  Holmes. 

Questions  and  answers.     What  is  it  you  wish  to  know? 

Executive  session 

Evening  Session,  8  o'clock. 

Address  by  A.  J.  Wurtz:  "Practical  Demonstrations  of 
Protecting  Lines  from  Lightning." 

THURSDAY,  FEBRUARY  2ISt. 

Morning  Session,   10  o'clock. 

Paper  by  Dr.  Louis  Bell:  "The  Monocyclic  System;" 
discussion,  A.  E.  Kennelly,  L,  B.   Stillwell,  J.  F.  Kelly. 

Report  of  committee  on  rules  for  safe  wiring.  William 
J.  Hammer,  cliairman. 

Topic:  ''Undervviters'  Rules  vs.  National  Electric  Light 
Association  Rules;"  discussion,  William  Brophy,  C.  H.  J. 
Woodbury,  J.  J.  Burleigh,  A.  W.  Field. 

Afternoon  Session,  2:30  o'clock. 
Executive  session. 
Report  of  secretary  and  treasurer. 
Executive  committee. 
Election  of  officers. 


able  to  meet  the  increasing  demands  promptly  and  well. 
The  company  does  all  kinds  of  construction  work  and 
manufactures  fixtures  and  supplies. 


CORRESPONDENCE. 


A  New  York  Removal. 

The  New  York  Electric  Equipment  company,  of  which 
S.  Bergmann  is  president,  announces  the  removal  of  its 
principal  offices  and  salesroom  to  the  new  building  at  Nos. 
572  to  57S  First  avenue,  corner  of  Thirty-third  street.  New 
York.  This  building  has  contained  the  company's  factory 
for  some  time.  The  general  offices  are  on  the  second  floor 
and  are  handsomely  fitted  up  and  well  adapted  for  their 
purpose.  The  office  at  59  Duane  street  will  lie  retained  as 
a  branch  salesrooni  and  supply  depot  for  the  convenience  of 
near-by  customers.  The  company  is  rapidly  extending  its 
business  and  by  bringing  the  executive,  selling,  construction 
and  manufacturing  departments  under  one  roof  it  will  be 


New  York  Notes. 

New  York,  February  q. — The  aftermath  of  the  Brook- 
lyn strike  of  electric  railway  employes  still  engages  the  at- 
tention of  the  public.  Mayor  Schieren  has  vetoed  the  reso- 
lution of  the  Brooklyn  aldermen  revoking  the  charters  of 
the  three  offending  companies,  and  United  States  Commis- 
sioner Mor'e  has  dismissed  the  case  against  President  Benja- 
min Norton  of  the  Atlantic  avenue  road  for  carrying  United 
States  mail  signs  on  the  cars  of  his  road  which  did  not  act- 
ually contain  United  States  mail.  In  a  lotiT^  opinion  the 
commissioner  decided  that  the  contract  the  Atlantic  Avenue 
company  had  with  the  government  required  the  placing  of 
the  signs  where  they  were,  and  furthermore,  that  there  was 
no  intention  on  the  part  of  Mr.  Norton  to  place  signs  on 
any  other  cars  tlian  tlioie  running  on  the  mail  route. 
Therefore  thelaw-was  not  violated.  President  Norton, 
who  was  under  arrest,  was  accordingly  discharged.  In 
Albany  the  Assembly  committee  on  ways  and  means  has 
voted  to  grant  the  request  for  a  special  committee  to  inves- 
tigate the  Brooklyn  trolley  strike,  but  has  curtailed  the  ex- 
penses. The  entire  cost  of  the  investigation  is  not  to  ex- 
ceed $6,000  and  that  is  to  be  divided  among  counsel,  one 
stenographer  and  a  messenger.  The  committee  is  to  report 
by  the  15th  of  March.  The  resolution  was  introduced  by 
Mr.  Friday.  The  criminal  courts  have  taken  cognizance 
of  the  matter,  for  yesterday  the  February  grand  jury  m  the 
Court  of  Sessions  brought  in  twelve  indictments  against 
strikers  and  others  w"ho  obstructed  and  interfered  with  the 
trolley  cars  and  committed  acts  of  violence  during  the  strike. 
All  pleaded  not  guilty. 

The  report  of  the  State  Board  of  Mediation  and  Arbi- 
tration on  the  strike  was  presented  to  the  Legislature  yes- 
terday.    The  following  extracts  are  of  especial  interest: 

The  primary  cause  of  this  Brooklyn  strike  and  of  all 
kindred  strikes  is  to  be  found  in  the  fact  that  the  Legis- 
lature, in  creating  railroad  corporations  and  vesting  in 
them  the  public  function  of  transporting  persons  and  prop- 
erty of  the  people,  has  neglected  to  make  necessary  pro- 
visions for  a  stable  and  efficient  service  of  operating  forces 
upon  the  lines  to  subserve  the  end  for  which  they  were  given 
breath  of  life  and  clothed  with  the  state's  power  of  emi- 
nent domain. 

Any  remedial  legislation  to  be  effective  should  have  pre- 
vention for  its  objective  point.  The  interruption  of  oper- 
ation of  a  railroad  in  its  service  to  the  people  for  which  its 
corporate  owner  was  created,  by  reason  of  a  controversy  or 
dispute  between  the  company  and  the  operating  forces,  or 
strike  of  the  latter,  should  be  made  impossible.  The  meas- 
ure recommended  by  this  board  is  one  that  would  bind  alike 
in  mutual  obligations  both  employer  and  employe,  and  in 
outline  is  as  follows: 

1.  Declare  the  service  of  railroad  corporations  created 
by  the  state  a  public  service. 

2.  Entrance  into  such  service  to  be  by  agreement  for  a 
definite  period,  upon  satisfactory  examination  as  to  mental 
and  physical  qualifications. 

3.  Resignation  or  dismissal  from  such  service  for  ordinary 
cause  to  be  permitted,  to  be  stated  in  writing  and  filed  with 
some  designated  authority,  and  to  take  effect  after  the  lapse 
of  a  reasonable  and  fixed  period,  with  proviso  for  sum- 
mary resignation  or  dismissal  for  extraordinary  cause,  to  be 
stated  and  filed  in  like  manner. 

4.  Wages  to  be  established  at  the  time  of  entry,  and 
changed  only  by  mutual  agreement  or  decision  by  arbitration 
of  a  board  chosen  by  the  company  and  employes,  or  by  a 
state  board,  or  through  the  action  of  both,  the  latter  servmg 
as  an  appellate  body.  Other  differences  that  may  arise  to  be 
settled  in  like  manner. 

5.  Promotions  to  be  made  upon  a  system  that  may  be 
devised  and  agreed  upon  by  both  parties,  with,  the  aid  of  a 
state  board,  if  necessary. 

6.  Any  combination  of  two  or  more  persons  to  embar- 
rass or  prevent  the  operation  of  a  railroad  in  the  service  of 
the  people  a  misdemeanor;  and  any  obstruction  of  or 
violence  toward  a  railroad  serving  the  public,  endangering 
the  safety  of  life  and  property,  a  felony,  with  punishment  of 
adequate  severity. 

7.  Establishment  of  a  beneficiary  fund  for  the  relief  of 
employes  disabled  by  sickness  or  accident  and  for  the  relief 
of  their  families  in  case  of  death,  as  is  done  upon  the  lines  of 
a  number  of  railroad  corporations  in  other  states. 

8.  Membership  in  a  labor  union  shall  not  be  used  as  a  bar 
against  the  employment  of  competent  workmen  by  a  railroad 
corporation  created  by  the  state. 

All  to  the  end  of  a  discharge  of  mutual  obligation  of  rail- 
road corporations  and  employes,  the  enjoyment  of  mutual 
benefits,  and  the  securement  of  a  permanent  and  satisfactory 
service  to  the  people,  who  have  a  right  to  it  and  a  right  to 
use  every  power  necessary  to  obtain  it. 

It  is  confidently  believed  that  a  law  enacted  on  the  lines  of 
the  measures  above  suggested  would  insure  relief  and  justice 
to  all. 

A  point  of  very  great  importance  in  the  operation  of  rail- 
roads, and  especially  of  electric  street  railways  in  the  con- 
gested streets  of  cities,  is  that  of  sight  and  hearing  in  mo- 
tormen  and  conductors.  The  trolley  roads  have  been  in 
operation  in  Brooklyn  between  two  and  three  years,  and 
during  that  period  more  than  600  accidents  have  been  re- 
ported, and  it  would  probably  be  conservative  to  add  150  to 
that  number.  The  number  of  people  killed  up  to  the  first  ^ 
of  the  year  1S95  is  stated  at  91;   and  the  State  Railroad 


Commission  is  reported  as  stating  the  number  killed  during 
1894  alone  at  45.  It  is  believed  that  many  of  these  acci- 
dents and  fatalities  are  directly  traceable  to  imperfect  vis- 
ion in  motormen.  That  the  managers  of  trolley  roads  are 
sensible  of  this  fact  is  evidenced  by  the  action  several 
months  ago  of  President  Beckley  of  the  Rochester  electric 
street  railway,  which  is  conceded  to  be  one  of  the  best  man- 
aged and  most  efficient  of  this  class  of  railroads  in  the 
United  States,  in  ordering  an  examination  of  its  motormen 
and  conductors  as  to  sight  and  hearing  by  Dr.  Wheelock 
Rider,  an  eminent  oculist  and  aurist  of  Rochester,  and 
making  provision  for  such  examination  of  all  applicants  for 
places  before  employing  them  in  the  future.  It  is  suggested 
that  aside  fiom  other  legislation  touching  the  operation  of 
railroads,  this  one  point  of  faculties  of  seeing  and  hearing 
in  the  operating  forces,  as  the  positions  where  seeing  and 
hearing  are  essential,  ought  to  be  covered  by  requirement  of 
statute  for  examination  by  a  competent  oculist  and  aurist 
before  applicants  are  taken  mto  the  railroad  service.  In- 
formation has  been  received  that  men  dismissed  from  serv- 
ice of  the  Rochester  road  on  account  of  defective  vision 
and  hearing  found  employment  on  the  Brooklyn  roads  with- 
out question. 

Judge  Gaynor  has  written  a  letter  to  the  State  Board  of 
Arbitration,  in  answer  to  a  request,  stating  that  his  idea  of 
the  cause  of  the  strike  was  that  the  companies  brought  it 
on  by  their  greed  in  endeavoring  to  pay  dividends  on  stock 
watered  far  l>eyond  the  value  of  the  property,  instead  of 
allowing  the  men  reasonable  wages.  President  Norton 
emphatically  denies  this  charge  for  the  Atlantic  Avenue 
company. 

The  Rapid  Transit  Commission,  at  Tuesday's  meeting, 
refused  to  indorse  the  report  of  the  board  of  experts,  ab-    . 
stracted  in  last  week's  Western  Electrician,  and  prac- 
tically decided  to  go  ahead  on  the  original  plan.     These  re- 
solutions, offered  by  Mr.  Low,  were  adopted: 

Rcsoh-eil,  That  counsel  be  instructed  to  submit  at  the 
next  meeting  of  the  commission  a  resolution  in  form  for 
final  adoption,  confirming  the  routes  already  adopted  on 
July    17,  1S94. 

Resolved,  That  this  resolution  shall  call  for  immediate 
construction  on  the  west  side  as  far  as  One  Hundred  and 
Eightv-fifth  street  and  for  extension  to  the  city  limits 
within  a  period  hereafter  to  be  determined  upon. 

Resolved,  That  this  resolution  shall  call  for  immediate 
construction  on  the  east  side  as  far  as  Forty-second 
street,  and  for  construction  to  Mott  Haven  and  the  city 
limits  within  periods  hereafter  to  be  determined  upon. 

Resolved,  That  this  resolution  shall  make  jirovision  for 
future  construction  of  a  Ime  proposed  by  the  board  of  ex- 
perts running  from  the  northern  boundary  of  Central  Park 
through  private  property  near  Sixth  avenue  to  the  Harlem 
river.  W.  F.  O. 

Northwestern  Notations, 

Minneapolis,  Februarys. — D.  S.  Stewart  has  secured 
a  20-year  franchise  for  an  electric  light  and  power  system  in 
Clintonville,  Wis. 

The  electric  street  railway  company  in  Marshalltown,  la., 
is  about  to  extend  its  line  to  the  Soldiers'  Plome  and  is  wait- 
ing for  the  right  of  way. 

The  General  Electric  company  has  sued  O.  H.  Simonds 
and  R.  S.  Hunger  for  $13,458,  due  on  notes  given  by  the 
Fond  du  Lac  Light,  Power  &  Railway  company  and  endorsed 
by  them,  in  the  District  Court  in  Duluth,  Minn. 

I'he  Minneapolis  Trust  company  is  taking  soundings  of 
the  Kettle  river  In  Sandstone,  Minn.,  for  a  dam  for  electric 
lighting  and  other  purposes. 

Local  capitalists  of  Iowa  Falls,  la.,  are  considering  the  ad- 
visability of  establishing  an  electric  light  plant,  since  the 
company  which  was  granted  the  franchise  liad  to  relinquish  it. 

It  is  rumored  that  a  new  telephone  company  will  be  formed 
in  Minneapolis  backed  by  the  famous  ''Bonanza"  J.  W. 
Mackay.  J.  F.  R.^Foss  is  given  as  interested  in  the  deal,  but, 
when  seen,  said  he  was  not  ready  to  give  out  any  statement 
in  regard  to  the  matter. 

The  Winona  General  Electric  company's  plant  and 
the  street  car  system  have  changed  hands.  Manager  A.  H. 
Hill  has  resigned  and  has  been  succeeded  by  John  F.  Gay. 

E.  S.  Shephards  of  Rhinelander,  Wis.,  has  invented  and 
patented  an  electric  railroad  to  run  on  an  elevated  track,  of 
wood,  the  cars  being  cigar-shaped  and  running  on  pneumatic 
wheels.     They  are  expected  to  make  100  miles  per  hour. 

The  Dubuque  Street  Railway  company  has  asked  a  per- 
petual charter  for  a  line  from  Couler  Creek  to  Sageville  and 
for  a  half  mile  on  the  Sageville  road.  It  proposes  to  form 
an  artificial  lake,  lay  out  a  park,  to  be  brilliantly  illumi- 
nated with  arc  lights,  and  altogether  expend  about  $100,000 
in  improvements.  \ 

The  Bismarck,  N.  D.,  council  has  granted  E.  A.  Hughes 
an  electric  light  franchise  over  the  mayor's  vefo. 

H.  B,  Moore,  appointed  receiver  for  the  Great  Western 
Manufacturing  company  of  Duluth,  Minn.,  by  the  District 
Court  of  that  place,  has  been  allowed  certain  rights  by 
Receiver  Fowle,  appointed  by  the  United  States  court  in 
Chicago,  the  latter  being  in  possession.  The  former  suspected 
that  the  goods  of  the  company  were  disappearing  and  put 
detectives  on  the  case,  resulting  in  the  arrest  of  Andrew 
Miles  and  J.  G.  Kennedy,  custodians  of  the  company's  in- 
terests, William  Burgess  of  the  Burgess  Electric  company, 
and  Roderick  Pomeroy,  a  clerk  of  that  company,   charged 
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with  grand  larceny.  The  missing  property  was  found  in  the 
castody  of  the  Burgess  Electric  company,  which  claims  to 
have  bought  it  from  Miles  and  Kennedy.  Receiver  Moore 
is  quoted  as  saying  that  the  men  thought  they  could  realize 
quicker  and  to  more  advantage  on  the  company's  properly 
than  the  receiver  could.  There  was  about  $Soo  worth  of 
insulated  wire  taken. 

The  Minneapolis  Board  of  Trade  will  move  in  favor  of  a 
mutual  telephone  company  on  the  Stockholm  plan. 

The  Stillwater  Electric  Street  Railway  company  of  Still- 
water,Minn.,  has  constructed  a  trestle  work  to  be  used  as  an 
approach  to  the  Oak  Park  bridge,  and  is  running  cars  over 
it  to  South  Stillwater.  This  gives  a  through  car  system 
for  the  first  time  since  the  disastrous  floods  of  last  May. 

Weyauwega,  Wis.,  voted  in  favor  of  granting  an  electric 
light  franchise  overwhelmingly  at  a  special  election. 

The  New  Ulni,Minn.,  Electric  Light  company  is  consider- 
ing changing  its  system  fromthe  incandescent  lo  the  arc  light. 

A  local  company,  with  $15,000  capital  stock,  has  been 
organized  in  Iowa  Falls,  la.,  to  put  in  an  electric  light 
plant,  and  work  will  be  begun  at  once. 

Public  meetings  have  been  held  in  Stevens'  Point,  Grand 
Rapids,  Centralia,  Marshfield,  Wausau  and  Merrill,  Wis., 
and  committees  appointed  to  wait  on  the  Wisconsin  Tele- 
phone company  with  a  demand  for  cheaper  and  better  ser- 
vice. If  the  demand  is  refused  they  agree  to  establish  an 
independent  system  to  be  operated  by  the  several  commit- 
tees, G.  J.  Jackson  of  Stevens'  Point  has  given  the 
matter  considerable  study  and  thinks  it  feasible. 

The  Rainier  Power  &  Railway  company  of  Seattle,  Wash., 
with  its  franchise,  tracks  and  equipment,  has  been  sold  at 
auction  under  an  order  of  the  United  States  Circuit  Court. 
The  property  was  bid  in  by  Angus  Mackintosh  and  Fred- 
crick  Bausman  for  $15,500  cash. 

Claussen  &  Bonwell  of  St.  Paul  secured  a  contract  for 
putting  in  an  electric  light  plant  at  Wells,  Minn.,  for  $6,936, 
including  the  engine.     It  is  to  be  completed  by  April  15th. 

It  is  rumored  that  the  Twin  City  Rapid  Transit  company 
has  given  up  the  idea  of  tunneling  the  Selby  avenue  hill  in  St. 
Paul,  changing  the  cable  to  electric  and  extending  to  connect 
with  Minneapolis,  but  will  instead  extend  the  Grand  avenue 
line  in  St.  Paul  to  Marshall  avenue  by  way  of  Cleveland  or 
some  neighboring  street,  over  the  Marshall  avenue  bridge  to 
Lake  street  in  Minneapolis,  and  into  Minneapolis  on  the 
Minnehaha  avenue  line.  M. 


PERSONAL. 

Edward  R.  Grier  of  Grier  Brothers,  Chicago,  has  re- 
covered from  a  severe  attack  of  the  grippe. 

August  P.  Manning,  lately  with  the  Central  Electric 
company,  Chicago,  is  now  connected  with  the  Carpenter 
Enamel  Rheostat  company,  Hoboken,  N.  J. 

At  the  reorganization  of  the  Clonbrock  Steam  Boiler  com- 
pany of  Brooklyn,  N.  Y. ,  on  January  i6th,  the  company 
elected  S.  V.  Morrin  as  secretary,  and  in  doing  so  recog- 
nized the  merit  of  close  application  to  business.  Mr. 
Morrin  started  with  this  concern  at  the  toot  of  the  ladder, 
learning  the  various  branches  of  its  business  until  this  im- 
portant position  was  given  him.  His  large  circle  of  ac- 
quaintances in  the  electrical  and  iron  trades  will  wish  him 
continued    success. 

The  Standard  Underground  Cable  company  has  just 
completed  arrangements  with  James  R.  Wiley  to  repre- 
sent it  in  the  West,  with  headquarters  in  the  Rookery  build- 
ing, Chicago.  Mr.  Wiley  is  wellknown  in  electrical  circles, 
having  been  connected  with  electrical  enterprises  for  many 
years,  including  eight  years  in  the  Metropolitan  Telephone 
&  Telegraph  company  as  superintendent  of  private  lines. 
He  is  a  brother  of  George  L.  Wiley,  who  has  repre- 
sented the  Standard  Underground  Cable  company  in  New 
York  and  the  East  for  the  last  ten  years.  J.  R.  Wiley 
assumes  the  management  of  the  western  sales  department. 
He  is  a  western  man,  and  his  family  are  Chicagoans. 
Me  will  be  welcomed  by  the  electrical  fraternity  of  the 
West  and  it  is  hoped  that  he  will  have  continued  pros- 
perity in   his  new  position. 


NEW  INCORPORATIONS. 

General  Electric  Railroad  company,  Chicago;  capital 
stock,  $5,000,000;  Daniel  M.  Simmons,  Chicago. 

Marseilles  Telephone  company,  Marseilles,  111.;  capital 
stock,  $2,000;  to  operate  a  telephone  plant;  H.  R.  Adams, 
Marseilles,  III. 

McLean  Armature  company,  Chicago;  capital  stock,  $15,- 
000;  to  engage  in  general  electric  manufacturing;  James  Mc- 
Lean, Chicago. 

Clintonville  Electric  Light  &  Power  company,  Clinton- 
ville.  Wis.;  capital  stock,  $8,000;  to  operate  an  electric  light 
and  power  plant. 

Saginaw  &  Bay  City  Railway  company,  Saginaw,  Mich.; 
capital  stock,  $500,000;  to  construct  and  operate  street  rail- 
way lines  in  Saginaw. 

Commercial  Heat  &  Power  company,  Chicago;  capital 
stock  $2,000,000;  to  operate  heat,  light  and  power  plants; 
Daniel  V.  Jiarkin,  Chicago. 


directed  that  Senator  Conger  and  Assemblyman  Mohr  be  so 
notified. 

John  McElhany  has  organized  an  electric  light  company 
at  Neosho,  Mo.,  with  a  capital  stock  of  $10,000. 

A  project  for  the  erection  of  a  municipal  lighting  plant  is 
exciting  considerable  discussion  in  Richmond,  Va. 

Pierce  &  Richardson  of  Chicago  have  been  retained  to 
prepare  specifications  for  an  electric  lighting  plant  for  the 
city  of  Owensboro,  Ky. 

During  the  coming  summer  the  Grand  Island,  Neb., 
Light  it  Power  company  proposes  to  increase  the  capacity 
of  its  plant  in  order  to  enable  it  to  sell  current  for  electric 
heating.  The  company  will  be  one  of  the  first  in  the  coun- 
try to  make  an  active  effort  to  secure  this  class  of  business. 

The  municipal  authorities  of  Guipuzcoa,  Spain,  have 
recently  decided  upon  the  establishment  of  a  central  sta- 
tion for  the  electric  lighting  of  the  town.  The  plant  is 
to  consist  of  two  70  horse  power  engines,  one  dvnamo 
giving  300  amperes  at  125  volts,  and  one  giving  180  am- 
peres at  170  volts,  together  with  a  battery  of  62  accumu- 
lators. 

An  injunction  has  been  filed  in  the  Circuit  Court  for 
Garrett  county  restraining  Dr.  J.  Lee  McComas,  who  was 
appointed  receiver  ofthe  Oakland,  Md.,  Electric  Light  & 
Power  company  by  an  order  of  court  of  January  25th,  from 
taking  charge  of  the  effects  ofthe  corporation  or  in  any  way 
interfering  until  the  exceptions  which  were  filed  to  the  sale 
under  the  mortgage  were  heard  and  decided  by  the  court. 

The  following  news  comes  from  Ottumwa,  Iowa,  and  is 
dated  February  9th:  There  are  neither  arc  nor  incandes- 
cent lights  burning  in  the  city  to-night,  which  is  due  to  a  pe- 
culiar cause.  The  Des  Moines  river  is  very  low  and  fish  by' 
the  millions  are  drawn  into  the  pumps  at  the  water  power 
house,  clogging  them  up.  Wagonloads  of  the  fish  have 
been  taken  out  the  last  few  days,  but  to-day  they  became  so 
numerous  as  to  clog  up  the  pumps.  The  water  works  system 
has  been  so  badly  crippled  from  the  same  cause  that  a  fire 
to-night  would  have  everything  its  own  way. 

It  was  given  out  on  February  8th  that  a  consolidation 
had  been  effected  of  the  several  electrical  companies  in 
Toledo,  O.,  comprising  the  Toledo  Electric  company,  the 
Western  Electric  company,  the  Toledo  Consolidated 
Street  Railway  company  and  the  Toledo  Electric  Street 
Railway  company.  The  capital  stock  of  the  new  corpora- 
tion is  placed  at  $5,000,000,  and  prominent  among  its 
promoters  are  said  to  be  W,  E.  Hale  and  N.  B.  Ream  of 
Chicago.  Several  New  York  capitalists,  too,  are  interested 
in  the  company,  which  as  yet  has  not  been  given  a  name. 

The  Citizens'  Electric  Light  &  Power  company,  Ap- 
pleton,  Wis.,  commenced  operations  on  February  15th,  fur- 
nishing light  and  power  to  about  150  consumers.  The 
building  is  of  brick  40  by  60  feet,  boiler  house  30  by  40  feet 
and  there  is  a  brick  stack  150  feet  high.  The  equipment 
consists  of  one  175  horse  power  Atlas  compound  condens- 
ing engine,  two  150  horse  power  Atlas  boilers,  one  60  kilo- 
watt Westinghouse  alternator  of  low  frequency,  one  60 
kilowatt  Crocker- Wheeler  power  generator,  one  Smith-Vaile 
feed  pump,  one  Gould  feed  pump  operated  by  a  two  horse 
power  Crocker- Wheeler  motor  and  one  Locke  damper  regu- 
lator. This  plant  is  considered  one  ofthe  best  arranged  and 
equipped  in  the  state,  every  piece  of  machinery  being  of 
strictly  high  grade.  The  officers  of  the  company  are: 
President,  M.  H.  Croswell;  secretary  and  treasurer;  D.  H. 
Pierce;  superintendent,  John  A.  Peterson. 


ELECTRIC  RAILWAYS. 

The  electric  railway  connecting  Canisteo  with  Plornells- 
ville,  N.  Y.,  has  proved  so  great  a  financial  success  that  a 
rival  line  is  to  be  built. 

The  Queen  City  electric  street  railway  of  Marion,  Ind., 
is  to  be  sold  on  a  decree  of  foreclosure  obtained  by  the  Met- 
ropolitan Trust  company  of  New  York.    The  sale  is  set  for  • 
March  6th. 

"Sound  the  loud  timbrel  o'er  Egypt's  dark  sea;  the  people 
are  in  it,  and  all  are  in  glee,"  is  the  way  the  Journal  oi 
Corning,  N.Y.,  heads  its  announcement  of  the  mayor's  sign- 
ing ofthe  franchise  for  a  local  street  railway. 

An  interesting  rumor  in  Niagara  Falls  is  to  the  effect  that 
the  contract  has  been  let  for  the  construction  of  that  part  of 
the  Niagara  Falls  &  Buffalo  electric  railway  between  Niag- 
ara Falls  and  Tonawanda,  which  will  connect  Buffalo  and 
the  Falls.     The  right  of  way  was  secured  some  time  ago. 

The  Macon,  Ga.,  Consolidated  street  railway  has  been 
sold.  Tucker  &  Anthony,  bankers  of  Boston,  have  pur- 
chased the  plant  from  the  General  Electric  company.  There 
is  $300,000  of  bonds  and  $500,000  of  stock.  Mr.  Tucker 
will  be  the  treasurer  of  the  company.  Some  time  ago  $500,- 
000  of  bonds  of  the  railroad  was  issued,  but  only  $300,000 
was  floated.  The  remaining  $200,000  has  been  held  in  re- 
serve for  improvements,  etc.  Stock  to  the  amount  of  $500,- 
000  has  been  issued. 


MISCELLANEOUS. 


ELECTRIC  LIGHTING. 

At  the  regular  meeting  of  the  Common  Council  of  Portage. 
Wis.,  the  council  concurred  in  the  resolution  ofthe  Board  of 
aldermen  of  Manitowoc  asking  for  legislation  to  enable 
cities  and  towns  to  own  and  operate  electric  light  plants,  and 


Cleveland  now  has  an  eleciric  street  car  mail  service, 

A  large  portion  of  the  mails  between  Haywards  and  Oak- 
land, Cal.,  are  now  carried  on  the  Oakland,  San  Leandro 
and  Haywards  electric  railway. 

The  St.  Louis  Electric  Club  is  undergoing  some  radical 
changes  and  it  is  believed  that  the  club  will  soon  be  in  better 
shape  to  be  a  benefit  to  its  members  than  ever  before. 

A  plan  is  on  foot  to  electrically  utilize  the  power  of  the 
Chattahoochee  river  for  transmission  to  Atlanta  for  indus- 
trial use.  Tlie  dam  and  power  house  are  to  be  located  at 
Bull  Sluice  Shoals  or  the  Devil's  Race  Course,  and  the 
transmission  will  be  about  12  miles  in  length. 


TRADE  NEWS. 

A.  PI.  Reece  has  been  appointed  agent  for  the  Southwest- 
ern states  by  the  Fort  ^Vayne  Electric  corporation,  and  has 
opened  an  ofhce  in  the  Turner  building,  St.  Louis,  as  head- 
quarters. 

Stanley  Greene,  western  manager  ofthe  Fuel  Economizer 
company  of  Mattewan,  N.  Y.,  reports  having  sold  the  Crys- 
tal Plate  Glass  company  of  St.  Louis  three  economizers  ag- 
gregating 2,500  horse  power. 

The  Satety  Insulated  AVire  &  Cable  company,  New 
York,  through  its  St.  Louis  agent,  Lieut.  E.  J.  Spencer, 
has  closed  a  contract  with  the  West  Chicago  Street  Railway 
company  for  its  second  order  for  underground  feeder  cable. 

Grier  Bros.,  "the  Bryant  Electric  company's  men  in  the 
West,"  are  getting  out  a  unique  souvenir  for  the  electric  light 
convention  at  Cleveland.  It  is  a  copyrighted  pamphlet 
entitled  *'Stories  That  You  Have  Told  or  Heard  Before." 
The  Bryant  company  has  a  reputation  for  creating  new 
things,  and  there  is  no  doubt  that  its  souvenir  will  "go  like 
hot  cakes."  It  will  be  distributed  free  at  the  convention  or 
mailed  to  any  address  on  receipt  of  two  cents. 

The  Phoenix  Glass  company  announces  in  a  circular  is- 
sued February  5tli,  that  its  main  factory,  located  in  Monaca, 
Beaver  county.  Pa.,  was  destroyed  by  fire  February  3d, 
but  its  factory  No.  2  is  unharmed  and  working  to  its  full 
capacity.  The  company  has  leased  a  large  and  well 
equipped  factory,  which,  in  connection  with  its  factory  No. 
2,  enables  it  to  fill  all  orders  with  but  little  temporary 
delay.  Within  two  or  three  weeks  the  company  hopes 
to  be  in  full  and  complete  working  order,  capable  of 
promptly  filling  all  orders. 

The  Metropolitan  Electric  company  of  Chicago  was  re- 
cently gratified  by  the  receipt  of  a  letter  from  a  customer 
which  read  as  follows:  "The  bill  of  goods  you  shipped  me 
January  9th  just  received,  and  to  my  great  astonishment  I 
find  the  same  to  b  j  the  very  first  bill  of  electrical  goods  re- 
ceived in  eight  years  just  as  ordered.  You  did  not  make  a 
single  mistake  and  the  goods  came  up  in  good  shape.  Only 
one  32  candle  power  lamp  broken  in  the  entire  lot.  This  is 
an  extraordinary  circumstance  and  contrary  to  my  previous 
experience  with  any  electrical  concern."  The  shipment  con- 
tained parts  of  nearly  everything  in  the  company's  catalogue. 
When  it  is  considered  that  the  goods  traveled  over  2,000 
miles  to  reach  the  customer,  the  Metropolitan  company  may 
well  be  proud  of  the  undertaking.  The  feat  is  said  to  be 
unparalleled  in  the  history  of  the  electrical  supply  business. 


BUSINESS. 


The  Ginocchio  Electric  company  of  Dallas,  Texas,  has 
completed  arrangements  to  act  as  southwestern  agent  for 
the  Royal  Electric  company  of  Peoria,  111. 

W.  R.  Jennings,  St.  Louis,  Mo.,  is  doing  a  fair  business 
in  electrical  supplies.  His  trade  is  steadily  increasing,  and 
he  is  receiving  orders  from  many  eastern  states  in  addition 
to  those  from  the  Southwest. 

M.  Philip  Long,  Marshfield,  Mo.,  is  carrying  a  large 
stock  of  electrical  supplies  and  is  prepared  to  fill  orders 
promptly.  He  has  a  number  of  excellent  specialties  as  well 
as  an  exhaustive  stock  of  bells,  batteries,  miniature  incan- 
descent lamps,  small  dynamos  and  motors  and  electric  light 
supplies  in  general. 

The  Shultz  Belting  company,  St.  Louis,  has  secured  the 
contract  for  belting  for  the  Ottumwa,  Iowa,  eleciric  light 
plant.  The  contract  calls  for  one  36-inch  125  foot  belt,  as 
well  as  many  smaller  belts.  The  Shullz  company  has  just 
made  a  shipment  of  5,000  feet  of  belting  to  London,  Eng- 
land, and  another  large  shipment  for  the  city  of  Monterey, 
Mexico,  is  under  way. 

William  H.  Bryan,  the  well-known  electrical  engineer  ot 
St.  Louis,  Mo.,  has  just  returned  from  Paducah,  Ky.,  where 
he  was  called  to  make  a  complete  test  of  the  city  lighting 
plant.  Mr.  Bryan  found  the  plant  in  good  shape.  It  was 
installed  by  the  Consolidated  Engineering  company  of  St. 
Louis.  Its  present  capacity  is  115  2,000  ';andle  power  arc 
lamps.  Standard  Electric  company's  machines  are  in  use 
with  a  Hamilton-Corliss  engine. 

The  American  Electrical  Manufacturing  company  of  St. 
Louis  has  just  issued  a  circular  announcing  the  completion 
of  its  new  plant  by  which  it  is  enabled  to  double  its  ca- 
pacity. In  1S90  the  company  began  the  manufacture  of  in- 
candescent lamps,  turning  out  150  daily.  At  the  present 
time  the  output  is  over  3,000  lamps  daily,  and  still  the 
company  is  unable  to  keep  up  with  its  orders.  The  suc- 
cess of  the  company  is  merited  and  it  is  hoped  that  it  will 
continue. 

The  Electric  Appliance  company,  Chicago,  has  just  com- 
pleted its  catalogue  of  electric  railway  supplies,  and  will  be 
pleased  to  furnish  copies  wiih  special  trade  discounts  on  ap- 
plication. In  preparing  this  catalogue  the  Electric  Appli- 
pliance  company  has  made  it  consist  wholly  of  electric  rail- 
way supplies,  not  considering  it  necessary  to  pad  it  out  with 
material  which  comes  regularly  under  the  head  of  electric 
light  supplies.  This  line  of  electric  railway  material  will 
also  be  included  in  the  new  issue  of  this  company's  general 
catalogue,  which,  it  is  promised,  will  be  a  most  complete 
catalogue  of  general  supplies. 

During  January  Warren  Webster  &  Co.  of  Camden,  N. 
J.,  sold  many  of  their  vacuum  feedwater  heaters  and  puri- 
fiers. In  many  cases  this  firm  receives  the  price  of  the  heat- 
ers in  monthly  installments,  consisting  of  the  saving  of  fuel 
to  the  purchaser,  until  the  whole  is  paid  in  this  manner.  Re- 
cent purchasers  were:  Glen  Manufacturing  company,  Ber- 
lin, N.  H.;  F.  R.  Walker  &  Son,  Warren.  Mass.;  Sayles 
&  Jenks,  Warren,  Mass.;  Beaver  Tin  Plate  company. 
New  Lisbon,  O.:  the  Johnson  company,  Lorain,  O.;  Hurl- 
but  Paper  Manufacturing  company.  South   Lee,   Mass.;  es- 
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tate  of  C.  H.  McCormick,  Chicago,  III;  M.  Guggenbeim's 
Sons,  New  York;  Midvale  Steel  company,. Nicelown,  Phila- 
delphia, Pa.;  J.  H.  Home  &  Sons  company,  Lawrence, 
Mass. 

Owen  Ford,  St.  Louis,  well  known  in  electrical  circles 
through  his  connection  with  many  of  the  largest  installations 
of  the  General  Electric  company,  is  now  located  in  the  Se- 
curity building.  Mr.  Ford  has  met  with  a  large  measure  of 
success  since  opening  an  office  for  himself  and  has  made 
several  noteworthy  installations.  Among  these  is  one  re- 
cently completed  at  O'Fallon,  TIL,  an  electric  lighting  and 
waterworks  plant,  at  a  cost  of  $iS,ooo.  This  plant  is  re- 
garded as  a  standard  of  excellence  by  the  surrounding  coun- 
try. The  same  engineer  has  installed  twelve  plants  during 
the  last  year  in  the  South  and  West  and  Mexico.  Mr.  Ford 
formerly  was  manager  of  the  railway,  lighting  and  power  busi-  - 
nessof  the  General  Electric  company  at  Denver,  Colo.,  where 


he  was  located  for  four  years.  .  Mr.  Ford  has  designed  and 
installed  over  a  hundred  plants  throughout  the  country, 
among  them  being  some  of  the  most  important  power 
"transmission,  mining,  railway  and  lighting  plants  in  the 
West. 

The  Wallace  Electric  company  of  307  Dearborn  street, 
Chicago,  has  just  closed  an  arrangement  mth  the  Whitting- 
ham  Electric  Car  Heating  company  of  Baltimore  for  hand- 
ling the  latter's  electric  car  heater  in  the  West- '  This 
heater  shows  a  radical  departure  from  former  types  of  elec- 
tric heaters.  It  is  developed  on  the  idea  of  steam  radiation 
from  pipes.  Each  heater  is  composed  of  eight  wrought- 
iron  pipes  running  the  full  length  of  the  car,  four  on  either 
side,  fitted  in  suitable  castings  and  attached  to  the  riser  of 
the  seat.  Each  pipe  contains  a  coil  of  German  silver  wire 
enclosed  within  a  heat-conducting,  insulatmg  tube.  The 
tube  and  wire  are  placed  inside  the   wrought-iron  pipe,  and 


both  pipe  and  tube  are  packed  by  machinery  with  chemi- 
cally pure  silica.  This  construction  surrounds  the  wire 
with  the  best  possible  heat-conducting  medium,  at  the  same 
time  perfectly  insulating  it  from  the  wrought-iron  radiating 
jacket.  The  advantages  claimed  are  great  durability  at  any 
temperature,  greatly  increased  radiating  area,  even  distribu- 
tion of  heat  throughout  the  car,  reserve  capacity  and  safety. 
In  reference  to  consumption  of  current,  which  is  one  of  the 
principal  points  to  electric  railway  companies,  the  agent 
says  tliat  it  can  furnish  two  variations  of  heat — that  is,  half 
and  full  temperature — taking  respectively  three  and  six  am- 
peres. Six  amperes  is  considered  ample  for  severe  weather, 
but  with  this  system  arrangement  can  be  made  to  utilize 
any  amount  of  current  that  railway  companies  will  be  will- 
ing to  expend  in  heat  and  to  adapt  the  heater  to  all  condi- 
tions of  weather.  The  Wallace  company  has  one  of  these 
heaters  installed  m  its  office  as  an  exhibit. 
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533,427.  Automatic  Telephone  Switch.  Henry  D.  Bayne, 
Brooklyn,  N.  Y.     Application  filed  May  31,  1S94. 

This  device  combines  a  sliding  bar  carrj'ing  a  contact  orcon- 
.   tacts,  a  bracket   having  one  jaw   pivoted  and  in  engagement 
■,vilh  the  bar,  a  spring  acting  on  the  same  and  a  receiver  for  in- 
serting between  the  bracket  jaws. 

533,434.  Rosette  for  Electric  Lighting.  Elisha  W.  Buf- 
finton,  Fall  River,  Mass.  Apphcation  filed  October 
6,  1894. 

In  this  rosette  the  principal  features  are  the  cup  comprising 
the  central  or  main  portion  and  oppositely  grooved  walis,  the 
clamp  secured  at  a  point  between  its  ends  to  the  main  portion 
by  a  single  screw,  the  outer  ends  of  the  clamps  being  grooved 
at  binding  screws,  whose  heads  overlap  the  grooves,, whereby 
the  electric  wire  is  held  iherein,  and  the  lamp  cord  clamped  be- 
tween the  protuberances  on  the  inner  ends  of  the  clamps  and 
the  recesses  on  the  upper  surface  of  the  main  portion  of  the 
rosette. 

533,445.  Electric  Dental  Motor  Apparatus.  Francis  N. 
Denison,  Toronto,  Ont.  Application  filed  May  26, 
1S94. 

In  a  dental  outfit  is  claimed  the  combination  with  the  dental 
table  pivoted  and  swung  in  proximity  to  the  thair  of  an  electric 
motor  in  a  chamber  under  the  central  portion  of  the  table  be- 
tween the  drawers,  and  having  the  rigid  spindle  of  the  dental 
engine  deriving  motion  from  the  motor,  journaled  in  suitable 
bearings  in  the  inner  partition  and  side  of_  the  table,  and 
having  the  flexible  shaft  of  the  dental  engine  extending  out- 
wardly from  the  end  of  the  rigid  spindle. 

533,447.  Electric  Railway.  John  G.  Douty,  Williams- 
port,  Pa.     Application  filed  May  17,  1S94. 

The  arrangement  shown  in  the  accompanying  cut  includes 
the  combination  with  a  car  and  a  trolley  wire  of  a  tubular  arm 
connected  to  the  car,  a  vertically  movable  Iro'ley  arm  passing 
through  the  tubular  arm,  a  trolley  wheel  carried  by  the  trolley 
arm,  a  collar  on  the  trolley  arm  adapted  to  engage  a  shoulder 
on  the  tubular  arm  to  limit  the  movement  of  the  trolley  arm  in 
one  direction,  and  a  spring  in  th^  tubular  arm,  the  spring  bear- 
ing at  one  end  against  the  latter  and  at  the  other  end  against 
the  collar  to  maintain  the  trolley  arm  at  one  end  of  its  vertical 
movement  and  the  wheel  in  line  with  the  trolley  wire. 

533,459.  Electrically  Lighted  Buoy.  Ira  W.  Henry,  New 
York,  N.  Y.     Application  filed  May  29,  1S93. 

The  cut  shows  a  buoy,  having  mounted  thereon  an  electric 
lamp  or  lamps,  and  a  water-proof  transformer  for  delivering  to 
the  lamp  or  lamps  a  low  potential  current  from  an  alternating 
cirLuit,  the  leads  to  the  circuit  being  housed  in  a  groove  or  le- 
cess  formed  in  the  buoy  and  provided  with  a  water-proof  cover. 


NO.    533.447- 

533,490.  Electric  Fire  Alarm  and  Police  Signal  Box. 
George  E.  Paynter  and  William  H.  Thompson,  Rich- 
mond, Va.     Application  filed  May  4,  1S94. 

I'he  last  claim  follows:  In  a  signal  box  the  combination 
with  a  signal  transmitting  mechanism  of  a  jointed  locking  lever, 
a  releasing  lever,  an  angular  lever  having  on  one  arm  a  lug 
adapted  to  lie  beneath  the  releasing  lever,  an  armature  on  the 
other  arm,  an  electro-magnet  and  a  spring  projected  retracting 
bar  having  a  conoidal  enlargement  to  act  when  said  bar  is 
pushed  in  by  the  key  upon  a  heel  on  the  angular  lever,  the  latter 
having  a  rearwardly  bent  extremity  overlying  the  jointed  lock- 
ing lever. 

533,502.  Method  of  and  Means  for  Testing  Incandescent 
Lamps.  Frank  S.  Smith,  Pittsburg,  and  James  A. 
Vandegrift,  Allegheny,  Pa.  Application  filed  Tuly  g, 
1S94. 

The  illustration  shows  a  means  for  testing  larnp  biilbs  while 
in  process  of  exhaustion,  leads  in  circuit  with  the  filaments  of 
the  lamps,  a  conductor  in  proximity  to  the  lamps,  and  means 
for  producing  hi;h  tension  oscillatory  or  alternating  currents, 
one  end  of  the  high  tension  producer  being  connecf^d  to  either 
of  the  leads  and  the  other  to  the  conductor. 

S33'583-  Brush  for  Dynamo -electric  Machines.  Joseph 
W.  Dickey,  New  York,  N.  Y.  Application  filed  De- 
cember S,  1S94. 

The  claim  follows ;  In  a  dynamo  brush  composed  of  woven 
wire  cloth  or  mesh,  the  combination  with  main  blank,  cut  angu- 
larly to  the  length  of  the  roll  or  piece  of  a  second  shorter  piece 
of  wire  cloth  similarly  cut  and  placed  over  the  main  blank. 


Issued  Fcbritaiy  ^,  iSgj. 

with  its  angular  ends  in  reverse  position  to  those  of  the  main 
blank,  and  wound  up  and  pressed  to  form  and  forming  a  dynamo 
brush  of  suitable  shape. 

533)59^.  Apparatus  for  Refining  Metals  by  Electrolysis. 
Henry  A.  House,  Bridgeport,  Conn.  Application  filed 
May  2,  1S94. 


^'o-  533.459- 

In  an  electrolytic  apparatus  the  claim  is  made  for  the  combi- 
nation with  a  rotating  cathode,  partially  immersed  in  the  solu- 
tion, of  a  scraper  for  removing  the  film  of  metal  from  the  surface 
of  the  cathode  above  the  solution  as  the  cathode  revolves,  and 
means  for  insulating  that  part  of  the  cathode  with  which  the 
scraper  engages. 

533,598.  Running  Gear  for  Electric  Cars.  Charles  A. 
Jackson,  Reading,  Mass.  Application  filed  September 
I5»  1^93- 

There  is  the  combination  of  the  axle,  bavin  j  a  ring  affixed 
thereto,  a  wheel  having  a  recess  to  recive  one-halfof  said  ring, 
and  a  ciutch-block  having  a  recess  to  rcci'ive  the  other  half  of 
the  ring  and  a  flange  bolted  to  the  wheel. 

533,607.  Insulated  Conductor.  Henry  G.  O'Neill,  Bos- 
ton, Mass.     Application  filed  March  22,  1S94. 

A  covering  for  resistances  consisting  of  two  coats,  the  inner 
coat  being  composed  of  a  mixture  of  silicate  of  magnesia  and 
silicate  of  soda  in  solution,  and  the  outer  coat  consisting  of  a 
mixture  of  lime  albumen  dilute  and  lactic  acid. 

533,610.  Conduit  Electric  Railway.  Alfred  Rosenholz, 
San  Francisco,  Gal.  Application  filed  May  22,  1S94. 
In  a  conduit  electric  railway  the  arrangement  is  described  of 
a  slotted  tube  or  tunnel,  arms  or  levers  fulcrumed  to  the  car 
and  extending  through  the  slot  into  the  tunnel,  and  having 
their  lower  ends  extended  in  the  line  of  the  travel,  and  inclined 
upwardly,  a  conductor  or  conductors  stretched  between  these 
levers  and  forming  communicnlioii  through  them  with  a  motor 
carried  upon  the  car.  the  arras  or  levers  being  extended  above 
their  fulcrum  points,  and  having  their  upper  free  ends  engaged 
by  an  elastic  connection,  whereby  the  tension  of  the  conductor 
or  conductors  Is  automatically  maintained,  main  conductors  ex- 
tending along  the  line  of  the  track  with  branches  extending 
from  them  at  intervals  into  the  conduit,  and  switch  mechanisms 
adapted  to  form  contact  with  the  conducting  wires  carried  by 
the  car,  whereby  the  current  is  transmitted  from  the  main  con- 
ductor to  the  car  and  motor  while  such  contact  is  complete. 

533,619.  Telephone  Arm  Rest  and  Receiver  Holder. 
William  Steubing,  Cincinnati,  O.  Application  filed 
October  30,  1S94. 

Following  is  the  claim  :  In  a  telephone  support,  the  combina- 
tion with  a  telephone  and  its  reieiving  tube,  of  a  base  having 
perforated  arms,  of  a  rod  moving  therein  and  bent  near  its 
upper  end,  of  a  spring  holding  said  rod  in  place,  of  a  curved 
and  forked  support  for  the  receiver  attached  to  the  upper  end 
of  the  rod,  of  a  round  and  notched  bar  held  vertical  by  the  arms 
of  the  base,  of  an  elbow-resC  at  the  top  of  an  arm,  of  a  sleeve  ad- 
justable on  the  vertical  bar,  and  with  which  the  arm  is  Integral, 
and  of  a  pawl  pivoted  in  the  socket  and  holding  i.t  In  place  on 
the  bar. 

533,627.  Conduit  Electric  Railway.  William  H.  Baker, 
Pawtucket,  R.  I.     Application  filed  May  iS,    1894. 

Among  the  claims  for  the  system  Is  the  following;  In  a  con- 
duit electric  railway  system,  a  trolley  comprising  a  roller 
equipped  carriage  for  traversing  lines  of  conductors  laid  at  dif- 
ferent elevations  in  the  conduit,  conductor  plates  for  extending 
through  the  conduit  slot  and  insulated  from  each  other,  one  of 
said  plates  extending  downward  beyond  the  other,  suitable 
connections  between  said  plates  and  the  carriage  respectively, 
and  an  armor  incasing  the  conductor  platen  and  having  a 
pendent  portion,  said  armor  being  cut  away  at  the  place  of  con- 
nection ot  the  upper  carnage  with  its  conductor  plate,  and  In 
its  pendent  portion  back  of  the  said  carriage  to  expose  the  In- 
sulation. 

533,631.  Subway  for  Electric  Railways.  Frank  E.  But- 
ton, Rochester,  N.  Y.  Application  filed  June  6, 
1S94. 

The  last  claim  describes  the  combination  with  a  subway  pro- 
vided with  a  longitudinal   groove  or  slot,  and  an  electric  con- 


ductor supported  within  the  subway  at  one  side  of  the  groove 
or  slot,  of  the  supporting  frame  of  a  vehicle,  a  trolley  wheel 
movable  along  the  conductor  within  the  subway,  a  support  for 
the_  trolley  wheel  consisting  of  an  upper  section  composed  of  a 
division  fixed  to  said  supporting  frame,  and  a  second  division 
reciprocally  movable  along  the  former  division  and  provided 
with  an  internal  chamber  and  a  movable  plate  for  permitting 
entrance  to  said  chamber,  and  a  lower  s  ction  having  one  end 
flexibly  connected  to  the  second  division  of  the  former  section 
■  and  its  opposite  end  guided  in  the  groove  or  slot,  and  provided 
with  an  upturned  extremity  carrying  the  trolley  wheel,  means 
for  reciprocating  the  movable  division  of  the  former  section  of 
said  support,  a  spring  for  elevatmg  the  lower  section  and  forc- 
ing the  trolley  wheel  again.st  the  conductor,  a  fuse  arranged 
within  the  chamber  of  the  movable  division  of  the  upper  section 
of  said  support,  and  the  opposite  sections  of  a  conductor  extend- 
ing from  the  trolley  wheel  along  said  support  and  connected  to 
the  fuse. 

533>69S-  Safely  Connection  for  Electric  Conductors. 
Ralph  E.  Bates,  Brooklyn,  N,  Y.  Application  filed 
June  20,  1S94, 

A  hanger  for  electrical  conductors,  comprising  a  housing  and 
two  plates,  said  housing  having  transverse  bolts,  and  the  plates 
provided  at  their  forward  ends  with  vertical  slots  or  kerfs 
adapted  to  engage  the  forward  bolts  and  a  horizontal  slot  or 
kerf  in  their  inner  ends,  engaging  the  inner  bolts  of  the  housing, 
the  forward  ends  of  the  plates  connected  lo  the  electric  con- 
ductor, 

533'729-  Telephonic  or  Analogous  Electrode.  Thomas 
McCpubray,  New  York,  N.  Y.  Application  filed 
August  9,  1S94. 

The  method  of  preparing  a  carbon  powder  from  the  residuum 
of  petroleum  distillation  consists  in  crushing  or  grinding  the 
material  into  a  powder-like  fo  m,  then  passing  the  powder 
through  a  sieve  of  given  mesh  and  again  separating  the  finer 
particles  from  the  coarser,  and  finaly  carbonizing  the  particles 
retained  In  the  second  sieve. 

533)772.  Trolley  for  Underground  Conduits.  Charles  M. 
Yost,  Washington,  D.  C.  Application  filed  Novem- 
ber 3,  1S94. 

The  combination  with  the  base  plate  and  the  posts  extended 
there  through  to  swivel,  of  the  trolley  arm  mounted  in  the  upper 
ends  thereof  for  pivotal  movement,  the  Intermeshing  gears  on 
the  lower  ends  of  the  posts,  means  for  turning  one  of  the  gears, 
and  depresslble  spring  supports  for  the  said  arms,  is  de- 
s  ribed. 

533'7S5-  Telephone  Exchange.  Morgan  Brooks,  Minne- 
apolis, Minn.     Application  filed  October  17,  1S94. 

A  subscriber's  circuit,  with  a  permanent  coil  included  therein, 
a  movable  second  subscriber's  circuit,  and  a  second  coil  con- 
nected therewith  and  adapted  to  be  placed  within  the  field  of 
said  permanent  coil,  whereby  electrical  energy  Is  induced  upon 
the  second  line  or  circuit,  are  combined  in  this  arrangement. 


^^'o-  533>502. 

533>795-     Electric  Broiler  or  Toaster.     Levi  T.  Edwards, 
Haverford,  Pa.     Application  filed  March  2,  1S94. 

The  device  consists  of  a  frame,  a  spring-actuated  bar  beyond 
the  same,  a  grid  contained  within  the  space  bounded  by  the 
frame  and  consisting  of  a  wire  carried  backward  and  forth  in  a 
zig-zag  course  and  insulated  from  the  frame,  means  for  rigidly 
connecting  one  side  of  the  grid  to  one  of  the  bats  of  the  frame, 
and  means  tor  rigidly  connecting  the  othi-r  side  of  the  grid  to 
the  spring  bar. 

533j^36.     Conduit  System.     Charles  M.    Yost,   Washing- 
ton, D.  C.     Application  filed  November  3,  1S94. 

The  combination  is  claimed  of  the  main  conductor,  alternately 
arranged,  fixedly  mounted  conductor  bars,  having  an  inde- 
pendent connection  with  the  main  conductor  and  arranged  with 
their  ends  overlapping,  and  a  separate  plate  for  each  bar  by 
which  it  Is  secured  in  proper  position  with  relation  to  the  slot 

533»S53-     Cover  for  Electric  Light  Globes.     Hans   Johan- 
sen,  Chicago,  111.     Application  filed  June  30,  1S93. 

In  this  arrangement  is  claimed  the  combination  with  the  cover 
of  an  electric  light  globe,  ol  a  nut  mounted  thereon  to  rotate 
about  a  vertical  axis,  a  threaded  horizontal  rod  working  in  said 
nut,  and  a  second  nut  working  upon  the  free  end  portion  of  said 
rod  and  provided  with  a  rigid  hook  open  upon  the  side  toward 
the  rod  and  adapted  to  engage  the  rod  of  a  lamp  friJme, 
whereby  the  cover  may  be  secured  to  a  lamp  rod  upon  any  side 
of  the  nut  first  mentioned  and  at  any  moderate  distance  there- 
from. 


EVERY  SATURDAY. 


Vol    XVI. 


CHICAGO,  FEBRUARY  2j,  1895 


No.  8 


The  Niagara    Power  Plant   as    It   is   To- 
day. 
By  Frank  C.  Perkins. 

The  power  house  for  the  great  electrical  transmission 
plant  at  N^iagara  Falls  is  practically  completed,  and  the 
offices  and  engineers'  rooms  are  about  ready  to  be  occupied. 
The  main  part  of  the  power  house  is  now  as  large  as  neces- 
sary for  operating  the  first  three  turbines  and  alternators  of 
5,000  horse  power  eacli,  or  a  total  development  of  15,000 
horse  power.  The  illustiation.  Fig.  2,  shows  the  power 
house  at  the  right  as  viewed  from  the  south.  All  that  will 
be  necessary  to  increase  the  capacity  of  the  plant  will  be  to 
extend  the  power  house  toward  the  river,  installing  the 
necessary  turbines  after  the  wheel-pit  has  been  prepared. 

The  interior  view  on  this  page,  Fig.  i,  was  taken  from  that 
end  of  the  power  house  nearest  the  river  and  shows  at  the 


3.  These  armatures  are  bolted  to  vertical  cast-iron  cylinders, 
which  are  fastened  to  the  cast-iron  base  plates.  The  alter- 
nators, it  is  said,  are  constructed  mechanically  very  nearly 
as  designed  by  Prof.  George  Forbes,  but  the  electrical  work 
and  details  of  winding  are  believed  to  have  been  considerably 
modified  by  the  engineeis  of  ihe  Westinghouse  Electric  & 
iMaiiufacturing  company.  I'he  wrought -steel  ring  upon  which 
is  bolted  the  inwardly  projecting  cast-iron  magnet  pole 
pieces  forms  a  massive  flywheel  field  magnet  and  is  attached 
to  a  vertical  shaft  by  a  large  steel  spider.  The  shaft  sup- 
pjriing  the  rotating  flywheel  field  magnet  has  its  bearings 
supported  by  the  cylindrical  frame  on  which  the  stationary 
armature  rests.  Mica  is  used  for  insulating  the  armature 
windings,  which  consist  of  copper  bars  placed  in  the  holes 
of  the  armature  core.  Two  independent  circuits  jire  to  con- 
duct the  currents  from  the  alternators  to  the  switchboard 


ernor  shown,  in  Fig.  4,  i.s  about  finished,  although  the  balls 
and  niost  delicate  parts  liave  not  been  put  into  place  and  \\'ill 
not  be  connected  until  [he  more  heavy  parts  of  the  alternators 
have  been  assembled.  Each  alternator  has  ils  own  regulator 
locattdnear  it,  as  seen  in  Fig.  i,  and  is  connected  to  it  be- 
neath the  cement  floor  of  the  powerhouse.  The  regulator  is 
connected  to  the  gates  of  the  turbines  by  a  system  oflevers 
which  is  very  delicately  balanced;  the  total  power  necessary 
to  move  the  series  in  order  to  open  and  close  the  gates  is  only 
about  four  pounds.  This  regulator  controls  the  S|ieed  of  the 
generator  to  a  nicely  by  means  of  the  delicately  balanced 
levers.  It  is  said  to  have  done  very  good  service  in  other  elec- 
trical installations,  and  was  designed  to  control  the  speed  to 
within  one-half  of  one  per  cent,  at  a  normal  rate  of  work- 
ing and  within  about  three  per  cent,  if  the  load  of  the  turbine 
is  increased  or  dimin^^hed  suddenly  by  one-quarter  load,  or 


FIG.     I.       THE    NIAGARA    POWER   PLANT   AS   IT    IS   TO-DAY. — INTERIOR   VIEW   OF   POWER   HOUSE. 


right  ihe  completed  foundation  for  the  switchboard  and  the 
supports  for  the  railing  which  will  surround  it.  This  view  also 
shows  the  governors  or  regulators,  the  various  cast-iron 
bases  of  the  alternators  bolted  to  their  slone  foundations, 
the  electric  crane  in  the  background,  the  oil  filtering 
pumps,  cylinders  and  tank  near  the  center  of  the  building  at 
the  left,  and  finally  the  bolts  which  are  to  hold  the  founda- 
tion plates  o(  tlie  rotary  transformers,  which  will  be  located 
over  the  subway,  just  in  the  foreground,  next  to  the  switch- 
board foundation.  The  slabs  of  slate  shown  on  the  switch- 
board foundation  are  to  be  laid  to  form  the  floor  of  the  gal- 
lery or  platform  surrounding  the  switchboard. 

GENERATING  APPARATUS. 

The  first  of  the  5,000  horse  power  alternators  is  now 
being  erected  at  the  power  house.  It  will  occupy  the 
-  position  nearest  the  office,  directly  over  the  first  turbine.  Tbe 
stone  foundation,  showing  bolts  for  fastening  down  the  cast- 
iron  base  of  the  generator,  may  be  seen  in  the  foreground 
of  Fig.  4.  Two  circular  cast-iron  bases  mountedupon  the 
stone  foundations  are  shown  in  Fig.  i.  These  bases  are  ready 
o  receive  the  stationary  armatures  of  alternators  Nos.  2  and 


and  transformer  house.  These  circuits  consist  uf  cables  to 
be  carried  in  conduits  in  the  cement  floor  of  the  power 
house  to  the  switchboard,  and  art  to  be  supported  by  brackets 
in  the  subways  leading  to  the  transformer  hou^e  beyond  the 
conductor  bridge.  The  switchboard  and  foundation  stand 
directly  over  the  subway,  which  runs  the  full  length  of  the 
power  house.  The  alternaors,  which  are  13^2  feet  high, 
each  generate  two  alternating  currents  differing  in  phase 
from  each  other  by  90  degrees.  The  frequency  is  25 
periods  per  second.  The  current  supplied  to  each  circuit  is 
designed  to  be  775  amperes  at  a  potential  of  2,250  volts. 
The  field  coils  consist  of  bent  copper  bars,  which  are  to 
receive  direct  current  from  rotary  transformers  by  means  ot 
brushes  and  copper  rings  fixed  to  the  shaft  which  supports 
the  field  magnets.  The  speed  of  the  revolving  fleld  mag- 
nets will  be  250  revolutions  per  minute,  and  the  turbine  is 
said  to  be  so  designed  that  the  maximum  speed  possible 
will  be  less  than  500  revolutions  per  minute. 

The  regulating  apparatus  presents  many  interesting 
features.  The  three  regulators  for  governing  the  speed  of 
the  three  alternators  are  in  process  of  erection,  and  the  gov- 


i,250horse  power.  This  is  a  very  remarkable  result  for 
regulators  for  water  power,  and  will  be  watched  with  inter- 
est in  practice.  The  governors  were  designed  by  Faesch  & 
Piccard  of  Geneva,  Switzerland,  who  are  also  the  designers 
of  the  turbines  installed. 

The  completed  foundation  for  the  switchboard  is  shown 
in  Fig.  I.  The  switches  are  all  to  be  mounted  within  the 
foundation  and  operated  by  compressed  air  from  levers  on 
the  platform  or  gallery  which  surrounds  the  switchboard 
proper.  There  will  be  mounted  on  the  switchboard  the 
various  indicators,  lamps,  ammeters,  voltmeters  and  other 
measuring  instruments  which  will  require  watching  by  the 
engineers  in  charge.  The  switchboard  is  mounted  on  an 
iron  and  brick  foundation  framework  in  the  form  of  a 
room  which  is  5S  feet  long,  13  feet  mde  and  S  feet 
high.  The  foundation  is  built  of  white  enameled  brick, 
and  the  side  nearest  the  dynamos,  shown  in  the  illustration, 
gives  a  beautiful  appearance,  being  a  smooth,  white,  un- 
broken surface.  The  opposite  side  near  the  wall  of  the 
power  house  next  to  the  inlet  canal,  hasten  doors  of  white 
pine  with  a  large  number  of  small,  square,  hea%'y,  plaie-glass 
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windows. '  The  doors  open  into  tlie  room  under  the  founda- 
tion, in  which  are  mounted  the  heavy  main  switches  and 
connections  to  the  various  cables.  It  has  been  stated  by 
the  engineers  that  these  switches  are  to  be  operated  by  a 
compressed  air  mechanism  similar  to  the  Westinghouse  air 
brake   apparcitiis,   the    air   compressor   being;   operated    by 


hold  all  tlie  transformers  necessary  for  the  total  100,000 
horse  power.  At  present  the  interior  of  the*  transformer 
house  has  not  been  finished;  it  shelters  a  couple  of  cars 
containing  cables  and  parts  of  the  alternators.  The 
field  magnet  coils  and  casting  for  the  top  of  the  alterna- 
tor  occupy  one    car,   the  cables  furnished    by    the  General 


FIG.  2.    THE  NIAGARA  POWER  PLANT  AS  IT  IS  TO-DAY. — POWER  HOUSE,  CONDUCTOR  TRIDGE  AND  TRANSFORMER  HOUSE. 

The   switchboard       Electric  company    for    use    in    the  transmission  taking    the 


water  power  in  the  wheel-pit  below, 
stands  directly  over  the  subway,  making  it  easy  to  arrange 
the  connections  to  the  alternators,  transformer  house 
cables,  resistance  conductors  and  rotary  transformer  wires. 
The  gallery  surrounding  the  switchboard  proper  has  a 
slate  floor,  and  a  handrail  extends  around  it.  A  metallic 
stairway  leads  to  this  switchboard  gallery  from  the  power 
house  floor.  It  has  been  stated  that  the  only  foreign  in- 
struments to  be  used  will  be  some  wattmeters.  The  volt- 
meters, ammeters  and  other  measuring  instruments,  to- 
gether with  switches  and  other  switchboard  apparatus,  are  to 
be  furnished  by  the  Weston  Instrument  company  of  New- 
ark, N.  J.,  and  the  Westinghouse  Electric  &  Manufactur- 
ing company  of  Pittsburg. 

It  is  very  interesting  to  note  the  provision  for  the 
necessary  resistance  for  a  plant  of  such  magnitude.  It  is 
of  considerable  importance  that  the  resistance  be  placed 
near  the  switchboard  and  near  the  generators  and  still  be 
out  of  the  way  and  easy  to  be  reached  with  the  various 
conductors.  The  resistance  pit  is  being  constructed  be- 
neath the  floor  of  the  power  house  and  directly  in  front  of 
the  switchboard  and  foundation.  The  pit  is  about  6  feet 
deep,  iS  feet  -  long  and  12  feet  wide,  and  is  walled  in 
with  brick.  It  opens  into  the  subway  beneath  the  switch- 
board foundation  through  an  archway,  and  the  conductors 
leading  to  it  may  be  easily  laid  to  the  switchboard  and 
alternators. 

The  conductor  bridge,  as  seen  in  Fig.  2,  connects  the 
power  house  with  the  transformer  house.  It  is  a  covered 
stone  structure  supported  by  stone  piers  whose  foundations 
are  on  the  bed  of  the  inlet  canal.  The  conductors  are  to 
be  supported  on  brackets  in  the  subways  in  the  power  house 
and  transformer  house,  and  the  cables  connecting  the  dyna- 


other. 

The  current  from  the  generators  is  said  to  be  a  two-phase 
current,  and  four  conductors  will  be  necessary  to  convey  it  in 


located  in  a  small  building  near  the  inlet  canal  and  Niagara 
river,  and  the  current  is  conducted  to  the  power  house  by 
pole  line  construction. 

The  boiler  is  installed  in  the  pumping  station  of  the  city 
water  works  and  steam  is  piped  into  the  adjoining  building 
to  supply  a  compound  Westinghouse  engine.  This  engine 
develops  about  100  horse  power  and  is  directly  connected 
to  a  Westmghouse  220  volt  direct  current  generator  ot  100 
horse  power. 

The  rotary  transformer  plant  will  replace  this  outfit  when 
the  former  is  operating  satisfactorily,  and  the  old^r  plant 
will  be  used  in  case  of  emergency. 

ROTARY   TRANSFORMERS. 

The  direct  current  for  exciting  the  field  magnets 
of  the  generators,  as  well  as  that  necessary  for  lighting  the 
wheel  pit  and  power  house  and  operating  the  electric  mo- 
tors of  the  elevator,  crane  and  gate  gearing,  will  in  time  be 
supplied  by  rotary  transformers  located  at  the  farther  end 
of  the  power  house  near  the  end  of  the  switchboard  and  di- 
rectly over  the  subway.  The  bolts  for  securing  the  foundation 
plates  of  these  rotary  transformers  may  be  seen  in  the  fore- 
ground of  Fig.  I ,  near  the  end  of  the  switchboard.  These  mo- 
tor-generators were  designed  by  the  Westinghouse  company 
and  are  of  the  six-pole  type,  each  machine  delivering  200  kilo- 
watts at  a  potential  of  220  volts.  Four  stationary  transform- 
ers will  be  placed  in  the  subway  beyond  the  motor- generators, 
and  two  of  the  stationary  transformers  will  be  utilized  while 
the  others  are  held  in  reserve.  The  exciting  current  deliv- 
ered by  these  rotary  transformers  will  be  conducted  through 
the  subway  and  switchboard  to  the  alternators  by  cables 
laid  in  conduits  leading  to  the  bases  of  the  generators,  the 


THE   NIAGARA   POWF.R  VLANT  AS  IT  IS  TO-DAY. — ELECTRIC  MOTOR  AND  GEARING  FOR  OPERATING  INLET  GATES. 


two  circuits  away  from  the  alternators  to  ihe  switchboacd 
and  transformers.  At  the  transformer  house  the  current  will 
be  changed  from  two-phase  to  three-phase  by  means  of 
transformers,  and  instead  of  using    four  wires  for  the  trans- 


FIG.    4     THE   NIAGARA,   POWER   PLANT  AS   IT  IS   TO-DAY. — TURBINE  REGULATOR   AND  DYNAMO    FOUNDATION   BOLTS 

OVER   WHERL-PIT. 

mos   and  switchboard  to   the  transformers  will  be  carried 
over  the  conductor  bridge, 


The  transformer  house,  shown  at  the  left  in  Fig.  2.  is  a 
fine  stone  building  and  has  but  recently  been  finished  In 
it  will  be  installed  the  necessary  step-up  transformers  for 
transmission  of  power  to  a  distance.  It  has  been  so  con- 
structed that  it  can  be  easily  extended  toward  the  river  to 


mission  line,  three  wires  only  will  he  necessary,  making  a 
great  saving  in  copper.  Six  wires  will  probably  be  used, 
however,  for  increasing  the  carrying  capacity  of  the  trans- 
mission line. 

present'  LIGHTING    AND    POWER    PLANT. 

The  lighting  and  power  plant  now  used  lor  the  operation 
of  the  various  motors  and  for  lighting  the  power  house  is 


conduits  being  laid  in  the  cement  floor  of  the  power  house- 
From  the  alternator's  base  the  exciting  current  conductors 
will  run  through  the  upright  iron  columns  which  support 
the  gallery  or  platform  of  the  generator  , to  the  brushes  of 
the  alternator  magnets. 

SPECIAL   FEATURES. 

An  electric  traveling  crane  is  and  has  been  in  use  for  a 
considerable  length  of  time  in  assembling  the  various 
heavy  parts  of  the  turbines,  shafting,  etc.,  and  lowering  the 
saTie  into  their  positions  in  the  wheel-pit.  It  is  now  com- 
ing into  use  for  assembling  the  parts  of  the  large  5,000 
horse  power  alternators.  It  was  furnished  by  William  Sel- 
lers &  Co.  of  Philadelphia,  Pa.,  and  is  operated  by  a  Bil- 
berg  motor.  The  current  is  supplied  from  the  temporary 
plant.     The  crane  may  be  seen  in  the  background  of  Fig.  i. 

The  circular  rail  and  opening  seen  near  tlie  governor  in 
Fig.  4  is  the  entrance  to  a  winding  stairway  leading  to  the 
elevator  landing.  At  this  landing  one  takes  the  electric 
elevator  to  visit  the  various  galleries  and  sub  galleries  in 
the  wheel-pit.  Lt  is  used  for  carrying  the  tools  and  work- 
men up  and  down  the  shaft,  where  they  are  busy  finishing 
and  scraping  the  various  shaft  bearings.  The  elevator  was 
desigiied  and  constructed  by  Otis  Bros.  &  Co.  and  is  operated 
by  a  220  volt  direct  current  motor.  The  marble  switch- 
board for  the  elevator  and  the  hoisting  apparatus  and  motor 
are  temporarily  inclosed  in  two  small  rooms  built  in  the 
power  house  to  keep  the  machinery  away  Irom  the  moisture 
which  rises  from  the  wheel  pit  below. 

The  gates  which  are  opened  to  allow  the  water  to  pass 
from  the  inlet  canal  outside  the  power  house  to  the  large 
pipes  which  lead  to  the  turbines  are  operated  by  electric' 
power.  Fig.  3  shows  the  gearing  and  electric  motor,  which 
operate  the  first  gates  leading  to  turbine  No.  i.  The 
electric  motor  is  mounted  on  a  shell  supported  by  iron 
brackets.  It  is  an  eight  kilowatt  direct  current  Westing- 
house machine  and  is  operated  at  220  volts  potential.  Two 
of  these  motors  are  already  in  place,  but  have  not  been, 
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as  vet,  connected,  electrically  or  mechanically.  The  current 
for  operating  these  motors  will  be  supplied  from  the  tem- 
porary plant  at  first,  and  finally  from  the  rotary  trans- 
formers. The  visitors'  gallery  may  be  seen  in  both  Figs.  3 
and  4.  It  is  near  the  main  entrance  of  the  power  house 
and  directly  overthe doors  leading  to  the  offices  of  the  com- 
pany. 

The  lighting  of  the  various  galleries  and  sub-galleries  in 
the  wheel  pit  is  interesting,  from  the  fact  that  the  greatest 
care  was  necessary  in  the  wiring  and  conduit  work,  on 
account  of  the  excessive  moisture  encountered.  Water  is  drip- 
ping continuously  from  the  framework-  on  the  various  gal- 
liers  from  the  floor  of  the  power  house  to  the  turbines  at 
the  bottom.  T^e  conslructionowork  for  lighting  the  wheel 
pit  was  done  by  the  Western  Electric  company.  The  cur- 
rent is  supplied  from  the  same  source  as  that  of  the  electric 
elevator,  electric  crane  and  electric  gate  motors.  There 
are  four  galleries  in  the  wheel-pit  and  three  sub-galleries. 
Each  gallery  is  now  provided  with  four  permanent  incandes- 
cent lamps  supported  by  four  curved  iron  pipe  standards. 
The  conductors  are  carried  through  iron  conduits  lined  with 
insulating  material.  Each  lamp  is  enclosed  in  a  separate 
hermetically  sealed  globe,  and  the  sockets  are  of  rubber 
carefully  arranged  to  exclude  all  moisture.  There  are  iron 
junction  boxes  on  each  gallery  making  the  connections  to  the 
risers  running  to  the  bottom  of  the  wheel  pit. 

The  lubricating  and  cooling  apparatus  for  the  bearings 
present  many  novel  and  instructive  features,  but  description 
of  them  must  be  reserved  for  a  future  article. 


and  director  of  the  Brush  Electric  company.  He  returned 
via  India,  Egypt  and  Europe  thus  completing  the  circuit  of 
the  globe.  He  was  an  incorporator  of  ihe  Swan  Lamp 
Manufacturing  company,  and  of  the  Short  Electric  Railway 
company,  and  became  vice-president  of  the  former  and  pres- 
dent  of  the  latter.  Until  1S93  he  took  a  prominent  part  in 
the  management  of  the  affairs  of  these  and  subordinate  com- 
panies, and  especially  administered  their  finances.  After 
the  formation  of  the  General  Electric  conipany  in  New 
York,  Mr.  Potter  disposed  of  his  interests  in  the  enterprises 
with  which  he  had  been  identified  and  retired  from  the 
management.  In  January,  1S94,  he  acquired  large  holdings 
of  the  stock  of  the  Buckeye  Electric  company,  and  became 
its   president.     He   is   also  interested   as  a  stockholder   in 


these  banks  has  been  remarkably  successful,  their  combined 
deposits  amounting  to  more  than  $3,000,000.  Mr.  Stafford 
is  also  the  head  of  the  insurance  firm  of  O.  M.  Stafford,  Goss 
&  Co.,  which  does  the  largest  fire  insurance  business  in 
Cleveland  and  vicinity.  He  became  interested  in  the  Buck- 
eye Electric  company  upon  its  organization,  and  has  always 
been  one  of  its  largest  stockholders.  I  le  is  one  of  the  most 
prominent,  active  and  successful  men  of  Cleveland, 

Charles  H.  Rockwell,  secretary  and  treasurer  of  the 
Buckeye  Electric  company,  was  born  at  Tarrytown,  on  the 
Hudson,  a  city  that  is  rich  in  the  historical  lore  of  the 
Revolutionary  War,  and  not  far  from  the  spot  where  the 
celebrated  Major  Andre  was  captured.  His  parents 
were   George    and   Sarah   (Tunis)   Rockwell.     His    great- 


Buckeye  Electric  Company. 

The  Buckeye  Electric  company  was  incorporated  in  the 
spring  of  1S90  under  Ohio  laws,  with  a  capital  of  $100,- 
000.  Its  beginnings  were  modest,  the  original  factory  built 
soon  after  the  incorporation  being  but  a  small  frame 
structure  only  50  feet  square  and  two  stories  in  height.  In 
this  it  was  proposed  to  manufacture  300  lamps  per  day;  but 
in  the  spring  and  summer  of  1S91  the  company  found  that, 
owing  to  the  adoption  of  a  new  and  improved  filament  ob- 
tained from  abroad,  the  demand  for  its  product  was  very 
largely  increased,  and  the  erection  of  a  new  factory  was  de- 
cided upon.  A  substantial  brick  building,  about  40  by  100 
feet  and  three  stories  high,  with  a  wing  60  by  So  feet  and 
one  story  in  height  for  boiler,  engine  and  dynamo  room  was 
built,  and  the  output  increased  to  2,500  lamps  daily.  But 
the  growing  demand  for  the  new  lamp  was  still  beyond  the 
supply,  and  a  still  further  and  larger  structure  was  finished 
in  September,  1S94. 

The  company  has  suffered  in  common  with  others  from 
litigation.  During  1893  the  works  were  closed  by  injunction 
obtained  on  motion  of  the  General  Electric  company,  but 
after  six  months  an  application  for  a  dissolution  of  the  in- 
junction in  the  United  States  Court  of  the  Northern  Dis- 
trict of  Ohio  was  successful,  and  since  that  time  the  Buck- 
eye Electric  company  has  successfully  resisted  all  attacks 
upon  it  or  its  customers.  The  present  output  of  the  plant 
is  nearly  six  thousand  daily.  The  lamp  is  recognized  as  a 
leader  by  the  trade,  and  as  being  of  uniformly  high  quality 
in  material  and  workmanship,  and  the  business  is  large  and 
satisfactory,  increasing  steadily  month  by  month  as  the 
lamp  becomes  more  widely  known. 

The  directors  of  the  company,  in  addition  to  the  presi- 
dent, vice-president  and  treasurer,  portraits  and  sketches  of 
whom  appear  herewith,  are:  Joseph  Cohvell,  vice-president 
of  the  Commercial  National  Bank;  C.  A.  Grasselli,  presi- 
dent of  the  Grasselli  Chemical  company;  D.  Z.  Norton,  of 
Ogleby,  Norton  &  Co.;  Daniel  Bailey,  secretary  of  the 
Grasselli  Chemical  company;  Julius  King,  president  of  the 
King  Optical  company.  These  gentlemen  are  all  men  of 
wealth  and  high  standing  in  Cleveland. 

J.  Potter,  presidentof  the  Buckeye  Electric  company,  is  a 
native  of  the  state  of  Ohio.  He  was  graduated  with  hon- 
ors from  Princeton  College  in  1S77,  and  later  received  the 
degree  of  M.  A.  from  the  same  institution.  He  became 
identified  vvith  the  electrical  industry  in  the  fallofiS8i, 
when  he  i^ade  an  engagement  with  the  Brush  Electric  com- 
pany to  take  charge  of  its  business  in  Japan,  China  and 
other  oriental  countries.  After  several  months  of  prac 
tical  preparation  in  the  Cleveland  factories  and  in  Mr. 
Brush's  laboratory,  he  sailed  from  San  Francisco  for  Japan 
in  April,  1882.  Although  several  English  and  French  manu- 
facturers had  endeavored  to  get  a  foothold  in  the  Orient, 
Mr.  Potter  was,  in  fact,  the  pioneer  of  the  electrical  indus- 
try in  that  part  of  the  world.  He  made  his  residence  in 
Yokohama,  Japan,  and  within  a  year  had  built  up  a  large 
and  lucrative  business.  He  made  extensive  contracts  with 
the  Japanese  government  for  lighting  docks,  arsenals,  war- 
ships, etc.,  and  established  the  first  central  station  electric 
lighting  plants  in  Japan  and  China. 

Mr.  Potter's  operations  in  oriental  countries  resulted  in 
handsome  profits  to  himself  and  his  company,  and  as  a  re- 
sult of  the  ability  for  affairs  which  he  displayed,  he  was,  in 
18S4,  recalled  to  Cleveland  to  take   the  offices  of  treasurer 
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Cleveland  banking  institutions  and  manufacturing  companies, 
being  a  director  in  several.  He  is  a  member  of  the  Cham- 
ber of  Commerce,  the  Union  and  Country  clubs  of  Cleveland, 
the  American  Academy  for  the  Advancement  of  Science,  the 
University  Club  of  New  York,  and  presidentof  the  Cleve- 
land Alumni  association  of  Princeton  University. 

Oliver  M.  Stafford,  vice  president  of  the  company,  was 
born  in  Cleveland,  and  received  his  education  at  the  Cleve- 
land Institute.  At  the  age  of  twenty  years  he  entered  the  Com- 
mercial National  Bank  of  Cleveland,  and  occupied  various 
positions  of  responsibility  in  its  sei  vice  for  a  period  of  eleven 
years.  In  1SS4  he  organized  the  Broadway  Savings  &:  Loan 
company,  a  combined  savings  and  commercial  banking  insti- 
tution in  one  of  the  populous  outlying  centers  of  Cleveland, 
and  later,  in  1SS7,  he  organized  theWoodland  Avenue  Savings 
&:  Loan  company,  a  similar  institution.  His  management  of 


grandfather  was  a  lieutenant  in  the  army  of  General 
Washington.  At  an  early  age,  on  September  17,  1S62, 
Mr.  Rockwell  enlisted  ia  the  One  Hundred  and  Second 
New  York  Volunteer  Infantry,  and  served  until  the  close  of 
the  war.  He  was  mustered  out  as  first-lieutenant  in  No- 
vember, 1S65.  having  participated  in  many  of  the  more  im- 
portant battles,  among  which  were  Chancellorsville,  Gettys- 
burg, Lookout  Mountain,  Resacca  and  the  campaign  of  Gen- 
eral Sherman  to  Atlanta.  After  the  close  of  the  war  he 
engaged  in  business  in  New  York  city,  being  connected  with 
the  Swiftsure  express  line  of  steamers  on  the  Hudson  river, 
and  afterward  with  the  New  York  Steam  company  for  many 
years.  In  18S5  Mr.  Rockwell  came  West,  locating  in  Cleve- 
land, where  he  organized  the  Western  Mineral  Wool  com- 
pany, with  which  he  has  ever  since  been  connected,  and  in 
which  he  still  holds  the  office  of  vice-president  and  general 
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manager.  In  the  spring  of  1S90  he  became  interested  in  elec- 
trical work,  and  was  one  of  the  promoters  and  organizers  of 
the  Buckeye  Electric  company.  Mr.  Rockwell  gave  much 
time  and  attention  to  the  new  venture,  an  1  for  the  first 
three  years  was  tlie  active  head  and  manager  of  its  affairs. 
The  growth  of  the  enterprise  has  been  rapid,  though  the 
beginning  was  very  modest;  yet  the  success  of  the  company 
is  now  assured,  the  business  representing  an  invested  capital 
of  $300,000.  Mr.  Rockwell  is  a  member  of  the  Cleveland 
Chamber  of  Commerce,  the  Masonic  fraternity,  the  Elec- 
tric club,  and  other  organizations,  but  his  principal  interest 
is  in,  and  his  time  is  devoted  to,  the  Buckeye  company,  its 
advancement  and  continued  success. 

Arnold  Spiller,  the  superintendent  of  the  Buckeye  Electric 
company,  although  educated  as  an  analytical  chemist,  has 
been  connected  with  the  incandescent  lamp  industry  for  ten 
years.  Between  the  years  1S79  and  18S4  he  devoted  his 
time  to  the  study  of  chemistry  and  kindred  sciences  in  the 
laboratories  of  Kings  College,  London,  City  and  Guilds  ot 
London  Institute  and  the  Polytechnicum,  Zurich.  In  the 
year  1SS5  he  joined  the  staff  of  the  Brush  Electric  Engineer- 
ing companyi  London,  as  experimental  chemist  to  the 
incandescent  lamp  department,  and  two  years  later  was 
appointed  superintendent  of  the  department,  which  position 
he  held  until  the  closing  of  the  English  factory  in  1889 
through  hgitation  with  the  local  Edison  interests.  He  then 
went  out  as  expert  to   the  Brush  company's  Vienna  factory. 


Elliott-Lincoln  Electric  Company. 

One  of  the  younger  cencerns  that  have  done  much  to  give 
the  city  of  Cleveland  prominence  as  an  electrical  center  is 
the  Elliott-Lincoln  Electric  company,  an  outgrowth  of  the 
Elliott  Electric  company  which  was  formed  three  years  ago 
and  which  has  already  established  for  itself  an  excellent 
reputation  among  builders  of  high-class  dynamos  and  mo- 
tors. Starting  in  a  modest  way  a  little  over  three  years 
ago,  the  only  work  attempted  was  repairing."  The  shop 
occupied  by  the  concern  at  this  time  was  20  feet  by  30  feet, 
but  it  was  soon  found  to  be  too  small,  and  quarters  three  or 
four  times  the  size  had  to  be  secured.  In  September,  1S92, 
the  name  of  the  company  was  changed  to  the  Elliott-Lin- 
coln company,  and  the  business  was  pushed  with  greater 
energy.  During  1S93,  in  spite  of  the  hard  times,  the  com- 
pany's quarters  became  too  cramped;  and  in  March,  1894,  it 
removed  to  the  present  commodious  quarters,  11 20-1 130 
Payne  avenue.  Here  the  company  has  ample  room  for  the 
present  business,  with  provision  lor  future  increase.  The 
shop  at  present  has  three  rooms;  the  center  one  comprises 
the  machine  shop,  and  at  one  end  the  winding  department 
is  located.  This  room  is  125  feet  long,  and  an  idea  of  the 
distribution  of  the  machines  can  be  had  from  the  accom- 
panying cut.  On  one  side  of  the  main  shop  there  is  a  room 
of  almost  equal  size,  at  present  used  as  a  storeroom,  and  a 
wing  of  the  same  size,  west  of  the  one  shown  in  the  cut,  is 
occupied  by  a  brass  foundry.  '  The  testing  room  is   back  of 


general  manager  and  treasurer,  J.   E.   Crawford;   secretary, 
W.  A.  Crawford. 


ELLIOTT-LINCOLN    ELECTRIC   COMTANY. 


managed  by  the  firm  of  Kremenezkui,  Mayer  iS:  Co.,  where 
he  introduced  several  improved  processes  that  were  so  suc- 
cessful in  England.  Early  in  the  year  1S91  Mr.  Spiller  came 
to  this  country  to  establish  at  the  works  ot  the  Buckeye 
Electric  company  the  special  filament  process,  with  which 
that  company  is  particularly  identified,  and  a  few  months 
later  he  was  appointed  to  the  position  of  superintendent  of 
the  works.  He  is  a  fellow  of  the  Institute  of  Chemistry  of 
Great  Britain,  and  a  member  of  several  other  scientific  and 
technical  societies. 

One  of  the  best  known  men  connected  with  the  Buckeye 
company,  although  not  a  member  of  the  executive  staff",  is 
Joseph  H.  Cooke,  who  occupies  the  important  position  of 
Chicago  representative  of  the  company.  Mr.  Cooke  is  a 
native  of  the  Buckeye  state  and  was  born  at  Circleville, 
Ohio,  September  10,  1S51.  For  a  number  of  years  he  was 
connected  with  the  P.,  C.  &St.  L.  division  of  the  Pennsyl- 
vania Railroad  company,  with  headquarters  at  Rich- 
mond, Indiana.  In  that  city  he  served  as  city  treas- 
urer for  three  terms  of  two  years  each.  His  connection 
with  the  incandescent  lamp  business  dates  back  to  May  i, 
1S90.  For  two  years  he  served  as  secretary  and  treasurer 
of  the  Sunbeam  Incandescent  I^amp  company  of  Chicago. 
On  May  i,  1S92,  he  joined  the  Buckeye  Electric  com- 
pany, being  given  charge  of  the  states  of  Illinois,  Indiana, 
Iowa  and  Wisconsin,  with  headquarters  at  Chicago.  His 
patience,  perseverance  and  faith  in  the  Buckeye  lamp  have 
resulted  in  the  establishing  of  the  largest  individual  lamp 
trade  in  the  city  of  Chicago. 


The  Cuyahoga,  Ohio,  Suburban  Railway  company  has 
filed  a  mortgage  deed  to  the  Savings  &  Trust  company 
to  secure  the  issue  of  $50,000  worth  of  bonds.  Bedford, 
Chagrin  Falls,  Chardon,  Burton  and  Kinsman  will  all 
be  connected  by  this  system,  and  the  richest  farming  ter- 
ritory in  the  state  will  be  opened  up  by  this  projected 
system 


theone  shown  in  the  cut.     An  engine  of  150  horse  power 
drives  the  machinery. 

With  the  development  ot  the  business  new  lines  were 
taken  up  gradually,  and  soon  the  company  found  itself  in 
position  to  undertake  the  construction  of  a  complete  line  of 
dynamos,  power  generators  and  motors.  Oflate  the  ma- 
chinery manufactured  by  the  company  has  been  principally 
standard  dynamos  and  motors  for  lighting  and  power  pur- 
poses. The  company  has  recently  changed  its  type  from 
four-pole  machines  with  two  coils  to  a  four-pole  machine 
with  four  colls.  -  This  was  done  to  improve  the  ventilation. 
With  the  change  in  type  an  additional  stability  and  neater 
appearance  was  gained.  Considerable  experimental  work 
has  been  done  by  the  experts  of  this  company,  and  very 
satisfactory  results  have  been  obtained.  At  the  present 
time  the  company  is  engaged  in  perfecting  an  alternator  of 
novel  construction.  The  armature  is  stationary  and  is  lo- 
cated outside  the  field.  These  machines  are  to  be  made  in 
two  types,  one  of  15,000  alternations-  per  minute  or  125 
periods  per  second,  and  the  other  of  7,200  alternations  per 
minute  or  60  periods  per  second.  The  machine  is  so  con- 
structed that  a  powerful  current  of  air  blows  through  the 
field  coils  on  the  revolvmg  field  and  out  through  the  arma- 
ture. The  armature  core  is  so  put  up  that  each  lamina 
forming  the  armature  core  is  separated  from  its  neighbor 
by  an  air  space  equal  to  its  own  thickness,  over  one-half  its 
surface.  This  gives  ihe  best  possible  ventilation,  and  in 
addition  to  the  strong  draft  of  air  from  within  insures  per- 
fectly cool  operation.  The  armature  coils,  it  is  claimed,  are 
arranged  so  that  it  is  possible  to  have  alio  volt  current  di- 
rect from  the  machine  without  transformers,  a  220  volt 
three- wire  system,  a  550  volt  five-wire  system,  and  a  r, 100 
volt  transformer  system,  all  operating  from  one  machine  at 
the  same  time. 

The  officers  of  the  company  at  present  are  as  follows: 
President,   J.    C.  Lincoln;  vice-president,  S.     K.    Elliott; 


Brush  Electric  Company. 
A  sketch  of  Cleveland  would  not  be  complete  AWthout  ref- 
erence to  the  Brush  Electric  company,  and  any  attempt  to 
give  an  idea  of  the  electrical  interests  of  that  city  must  nec- 
essarily deal  largely  with  the  history  of  that  corporation  and 
the  men  who  have  so  successfully  conducted  the  business. 
The  Brush  company  has  occupied  the  same  position  in  the 
arc  lighting  field  as  the  Edison  company  in  incandescent 
lighting.  Every  student  of  electrical  literature  is  familiar 
with  the  valuable  work  of  Brush  and  his  assistants  in  the 
development  of  arc  lighting.  Many  of  the  older  members  of 
the  company  have  retired  or  joined  other  enterprises,  but 
their  places  have  been  filled  by  men  of  ability  and  the 
interests  of  the  concern  have  not  suffered.  As  will  be  seen 
by  reference  to  the  accompanying  group,  showing  the  execu- 
tive staff  of  the  company  as  at  present  constituted,  the  busi- 
ness is  in  the  hands  of  bright,  intelligent,  clean-cut  men. 
The  chief  of  the  executive  stafT  is  S.  M.  Hamill,  who 
holds  the  position  of  second  vice-president  and  general 
manager  of  the  company. 

Mr.  Hamill  was  born  in  Lawrenceville,  N.  J.,  where  he 
attended  school  until  entering  Princeton  in  the  class  of 
iSSo.  He  was  graduated  with  the  degree  of  A.  B.,  and  sub- 
sequently that  of  A.  M.  was  conferred  upon  him.  After 
leaving  college  he  taught  for  three  years  in  the  celebrated 
La^vrenceville  school,  and  during  the  latter  portion  of  the 
time  studied  law.  Opportunities  in  the  railroad  world  offer- 
ing more  remunerative  prospects,  he  secured  a  position  on 
the  Chicago,  Burlington  &  Quincy  railroad,  where  he  re- 
mained for  three  years  in  various  positions  connected  with 
the  freight,  traffic  and  accounting  departments.  In  18S6  he 
had  charge  of  the  C,.  B.  &  Q.  grain  elevators  in  Peoria,  III. 
When  he  located  in  Cleveland  he  secured  the  position  of  as- 
sistant secretary  of  the  Brush  Electric  company.  He  is  now  sec- 
ond vice-president  and  general  manager  of  the  Brush  Electric 
company  and  president  of  the  Swan  Lamp  Manufacturing 
company,  as  well  as  an  officer  and  director  in  a  number  of 
other  corporations. 

L.  H.  Rogers,  assistant  general  manager,  began  his  busi- 
ness career  in  Kansas  City  in  18S4  as  a  manufacturer  of 
lead  pipe  and  metals.  He  started  the  first  lead  press  west 
of  the  Mississippi  river  and  continued  in  the  business  until 
1SS7,  when  he  became  president  of  the  New  York  Copper 
Manufacturing  company.  This  company  had  headquarters 
in  New  York  and  was  organized  to  manufacture  articles  by 
electro-deposi'ion.  The  storage  battery  as  manufactured 
by  the  Electric  Accumulator  company  offered  a  more  at- 
tractive field  to  Mr.  Rogers  and  he  became  interested  in  that 
company.  The  Brush  company  secured  his  services  early 
in  1889.  He  had  charge  of  the  Boston  office,  through 
which  the  business  for  New  England  was  done.  During 
the  years  1891  and  1S92  he  was  the  general  agent  for  the 
Thomson-Houston  and  General  Electric  companies  for  the 
territory  of  Northeastern  New  England.  In  the  spring  of 
.1893  he  accepted  the  position  of  assistant  general  manager 
of  the  Brush  Electric  company.  Mr.  Rogers  is  noted  for 
his  energy  and  ability  as  a  salesman  and  also  for  honest  and 
conscientious  devotion  to  all  his  duties. 

Addison  H.  Hough,  secretary  of  the  company,  has  gained 
practically  all  of  his  business  experience  in  the  Brush  com- 
pany. In  1S90  Mr.  Hough  graduated  from  Yale  University 
and  at  once  entered  the  employ  of  the  Bru.sh  Electric  com- 
pany, first  taking  a  six  months'  course  in  the  factory.  He 
then  entered  the  accouniing  department  and  held  several 
positions  until  March,  1892,  when  he  was  appointed  assist- 
ant treasurer.  In  that  position  he  had  charge  of  books  of 
account  and  collections  and  retained  this  position  until 
March,  1S94,  when  he  was  elected  secretary  and  purchasin" 
agent.  Mr.  Hough  is  a  very  pleasant  and  genial  officer  of 
the  company,  and  his  career  thus-  far  indicates  a  promising 
future. 

A.  D.  Dorman,  manager  of  the  sales  department,  Hke 
many  others  in  electrical  fields,  is  an  old  telegrapher.  Mr. 
Dorman  was  employed  as  telegraph  operator  and  steno^r. 
rapher  for  four  years  previous  to  iSSS,  at  which  time  he  en- 
tered the  employment  of  the  Brush  company  in  the  same  ca- 
pacity. In  the  latter  part  of  iSSS  he  went  to  the  New  York 
office  of  the  Brush  company  as  chief  clerk,  and  for  two  years 
had  general  charge  of  the  office  work.  Then  for  two  years 
had  charge  of  the  New  York  office.  Eariy  in  1S93  ^e  re- 
turned to  Cleveland  as  manager  of  the  order  department  and 
was  subsequently  made  manager  of  the  sales  department. 
Mr.  Dorman  has  general  charge  of  all  correspondence  of  the 
Brush  company  and  the  companies  connected  with  it  and  the 
employment  of  the  office  force,  but  devotes  his  time  almost 
exclusively  to  looking  after  the  sales  of  the  company.  He 
and  those  associated  with  him  are  hard  and  conscientious 
workers. 

C.  W.  Phipps,  superintendent,  began  his  career  in  the 
works  of   the  Cleveland  Machine  Screw  company  as  an  ap 


February  23,  1895 


WESTERN    ELECTRICIAN. 


prentice.  He  worked  in  the  several  departments,  learning 
the  trade  of  mechanical  engineer,  from  1S74  to  1879.  Then 
he  entered  the  shops  of  the  Telegraph  Supply  company, 
predecessor  of  the  Brush  Electric  company,  and  has  since 
been  connected  with  the  Brush  company.  In  that  time  he 
has  filletl  numerous  positions  of  trust  in   various  parts  of 


tained  this  position  until  the  latter  part  of  1S90,  when  he 
was  appointed  assistant  superintendent  of  the  factory.  He 
succeeded  to  the  position  of  superintendent  of  the  factory 
early  in  1S93,  and  has  since  been  in  charge.  Mr.  Phinps 
is  one  of  the  old  timers,  and  liis  experience  is  of  great  value 
to  his  company. 


testing  room.  After  serving  as  superintendent  of  construc- 
tion for  the  Short  Electric  Railway  company,  he  returned 
to  the  Brush  company  as  assistant  superintendent  and  elec- 
trician, which  position  he  now  occupies.  During  the  last 
eighteen  months  Mr.  Black  has  devoted  a  large  proportion 
of  his  time  to  the  designing  and  development  of  the  large 


T.  E.  Adams. 
L.  H.  Rogers, 
I.  R.  I'reniii-s. 


the  world.  He  spent  the  year  1SS2  as  superintendent  of 
dynamo  construction  in  London  for  the  European  Brusli 
factory.  From  1SS3  to  1SS5  he  was  constructing  engineer 
in  Japan  and  China.  He  returned  to  Cleveland  in  1SS5, 
and  traveled  as  erecting  engineer  and  superintendent  of  the 
southern  engineering  force  till  1SS7,  at  which  time  he  was 
appointed  superintendent  of  construction  for  the  general 
eastern  territory,  with  headquarters  in   New  York.     He  re- 


A.  H.  Hough. 
S.  iM.    Hamill. 
A.  D.  Dorman. 
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Charles  N.  Black,  assistant  superintendent,  was  gradu- 
ated from  Princeton  University  in  1SS8,  with  the  degree  of 
B.  A.  He  pursued  a  two  years'  post-graduate  course  in 
electrical  engineering  under  Professor  Brackett.  In  1S90  he 
found  a  position  in  the  shops  of  the  Brush  Electric  com- 
pany and  for  two  years  secured  an  excellent  practical  train- 
ing in  various  departments.  At  one  time  he  was  at 
the  head  of  the  draughting  room  and  again  in  charge  of  the 


R.  C,   Foster. 
C.   V.   Phipps. 
C.  N.   Hack. 


Brash  arc  dynamos,  and  in  connection  therewith  has  been  in 
frequent  consu'.lation  with  Mr.  Brush.  His  contact  and 
work  with  two  such  men  of  genius  and  ability  as  Professor 
Brackett  and  Mr.  Brush  have  been  of  great  value  to  him 
and  have  made  him  one  of  the  leading  young  men  of  his  pro- 
fession. 

Unlike  most  of  his  associates,  T.  E.  Adams  was  born  on 
a  New  York  sta.te  farm,  but  the  machinery  used  upon  th^ 
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farm,  as  well  as  the  machinery  of  some  shops  and  mills  nearby, 
were  objects  of  interest  in  his  early  years.  At  seventeen  he 
started  to  improve  his  education  at  Oberlin  college,  but  be- 
coming interested  in  a  sewing  machine  school,  he  abandoned 
his  studies  and  for  fonr  years  sewing  machines  engaged  Iiis 
attention.  Agricultnral  machine  shops,  \vood-worl<ing  ma- 
chinery and  steam  engmes  occupied  the  time  until  1S76, 
when,  obtaining  several  patents  on  a  small  device  for  farm 
use,  it  vi'as  profitably  introduced  and  patents  sold.  In 
1878,  having  married  in  Cleveland,  and  his  wife  wishing  to 
reside  there,  he  entered  the  service  of  ihe  Britten  Iron  & 
Steel  company,  with  which  he  remained  two  years.  The  in- 
troduction of  an  electric  light  plant  into  these  mills  first 
called  his  attention  to  the  great  field  of  electric  lighting,  at 
that  time  just  opening.  On  January  i,  1882,  he  entered  the 
employ  of  the  Brush  company  and  did  expert  work  until 
1SS4.  For  five  years  he  was  foreman  of  the  testing  depart- 
ment. Later  he  was  absent  from  the  shop  on  street  rail- 
road work,  which  occ^upied  his  attention  until  1S91.  From 
1 89 1  to  1S95  arc  lamps  and  general  foreman  work  kept 
him  busy.  During  these  years  Mr.  Adams  has  invented 
many  things  he  never  attempted  to  patent,  and  patented 
more  than  a  score  of  devices,  some  of  which  have  gone  into 
general  use.  That  he  is  a  busy  man  is  shown  by  the  fact 
that  he  has  not  had  a  week's  vacation  from  business  since 
entering  the  employment  of  the  Britton  Iron  &  Steel  com- 
pany in  iSSg. 

The  next  subject,  I.  R.  Prentiss,  reversed  the  usual  order, 
beginning  in  the  central  station  and  later  joining  the  factory 
forces.  In  1880  Mr.  Prentiss  secured  a  posititm  with  the 
Brush  Electric  Light  &  Power  company  of  Cleveland,  the 
local  company  operating  the  Brush  system.  He  remained 
with  this  concern  for  two  years  and  then  entered  the  em- 
ployment of  the  Brush  company.  For  four  years  he  was 
con-tinuously  in  this  company's  employment,  most  of  the 
time  in  various  departments  of  the  shops.  About  this  time 
he  went  to  New  York  and  spent  two  years  in  the  large  local 
Brush  station  of  that  city.  Later  he  spent  considerable 
time  with  the  Manhattan  and  Harlem  companies  in  New 
York  city,  and  in  18S9  returned  to  the  Brush  company  at 
Cleveland,  and  since  that  time  has  been  traveling  in  various 
capacities  for  that  company.  Mr.  Prentiss  is  well  posted 
electrically,  as  well  as  being  a  clever  business  man. 

Roy  C.  Foster  commenced  business  in  1884  in  the  audi- 
tor's office  of  the  Valley  Railway  company,   remaining  in 


visitors   may  anticipate   a    pleasant   sojourn    in  the  Forest 
City. 

The  programme  of  the  conve«tion  and  all  the  arrange- 
ments for  the  convenience  of  delegates  and  visitors  have 
been  publishtfd — the  complete  list  of  papers  and  topics 
having  been  presented  in  the  last  issue. 


Michigan's  Representative  Electrical 
Supply  House. 

During  the  earlier  years  of  the  development  of  electrical 
industries  the  business  of  furnishing  electrical  supplies  was 
small  and  only  able  to  support  a  few  houses,  the  principal 
ones  of  which  were  naturally  located  in  the  large  trade 
centers,  such  as  New  York  and  Chicago,  but  with  the  rapid 
development  of  the  last  few  years  the  necessities  and  de- 
mands of  many  sections  of  the  country  have  led  to  the  open- 


JOSEPH    E.    LOCKWOOD. 

ing  of  new  houses  located  convenient  to  these  sections,  and 
the  size,  character  and  appointments  of  many  of  these  are 
such  as  would  be  a  credit  to  any  of  the  older  lines  of  trade. 
Among  these  new  houses  is  that  of  the  Michigan  Elec- 
tric company  of  Detroit.  This  company  was  incorporated 
about  two  years  ago,  and  since  that  time  its  business  has 
grown  rapidly,  requiring  frequent  additions  to  room  and 
stock,  until  today  its  headquarters,  which  is  here  illustrated 
for  the  first  time,  is  a  credit  to  the  electrical  business.  The 
success  of  this  company  has  undoubtedly  been  due  largely 
to  its  active  and  capable  management,  consisting  or  Joseph 
E.  Lockwood,  president,  and  George  A.  Mansfield,  treasurer. 


severed  his  connection  with  the  United  States  company  and 
located  in  Detroit,  where  he  at  first  was  general  manager  of 
the  Thomson-Houston  Electric  Light  company  and  later 
of  the  Brush  Electric  Light  company  of  the  same  city.  This 
latter  position  he  held  until  1S90,  when  he  entered  the 
electric  railway  field  in  the  service  of  the  Detroit  Electrical 
Works,  of  which  company  he  was  elected  secretary  a  year 
later;  and  he  held  that  position  until  the  organization  of  the 
Michigan  Electric  company.  Since  18S7  he  has  been  a 
regular  attendant  at  the  conventions, of  the  National  Electric 
Light  association,  and  since  1891  of  the  American  Street 
Railway  association'^,  and  to  the  members  of  both  associa- 
tions his  face  is  a  familiar  and  welcome  one. 

Treasurer  Mansfield  is  a  graduate  of  the  Michigan  Mili- 
tary academy  and  afterward  attended  the  University  of 
Michigan.  Since  the  organization  of  the  Michigan  Electric 
company  he  has  been  an  indefatigable  worker  inits  in- 
terests, and  to-day  he  has  a  wide  circle  of  friends  in  the 
electrical  field. 

In  addition  to  the  general  lines  of  electrical  supplies  this 
company  handles  Simplex  wires  and  cables,  Siemens  & 
llalske  apparatus,  Bucke-ye  incandescent  lamps.  General 
Incandescent  arc  lamps.  Carpenter  enamel  rheostats,  Auto- 
matic Switch  company's  motor  starters,  C-S  flush  switches 
and  appliances,  Colvln  telephones,  canvas  jacket  flexible 
conduit,  Peru  porcelain  goods  and  the  Walker  Manufac- 
turing company's  railway  apparatus.  It  owns  and  manu- 
factures the  complete  line  of  overhead  material  and 
specialties  for  electric  railways  known  as  "  Michigan,"  and 
it  is  the  general  selling  agent  for  the  lighting  dynamos  , 
and  stationary  motors  manufactured  by  the  Detroit  Electri- 
cal Works. 

Although  this  company  has  only  been  organized  about 
two  years,  it  has  made  for  itself  during  that  time  a  reputa- 
tion and  standing  equal  to  many  older  companies,  and  to-day 
with  its  excellent  location,  ample  space  and  stock  and  ener- 
getic management,  it  bids  fair  to  make  other  companies  look 
sharp  to  keep  the  lead. 


Power  Plant  for  the  Baltimore  Tunnel. 

Probably  no  electric  plant,  or,  it  might  be  said,  electric 
experiment  on  a  large  scale,  has  attracted  more  attention 
than  the  Baltimore  &  Ohio  railroad  tunnel  plant  In  Balti- 
more, which  will  decide  beyond  dispute  the  question  as  to 


this  position  until  1890,  and  accepting  a  position  with  the 
Cleveland,  Lorain  &:  Wheeling  Railway  company.  In  1891 
he  entered  the  employment  of  the  Brush  Electric  company. 
The  follov\ing  year  he  was  made  chief  clerk,  and  in  1894 
was  given  charge  of  the  accounting  department,  which  posi- 
tion he  now  occupies. 


National  Electric  Light  Association. 

This  week's  meeting  of  the  National  Electric  Light  asso- 
ciation at  Cleveland  will  mark  an  important  point  in  the 
history  of  the  organization.  An  unusually  attractive  pro- 
gramme has  been  prepared,  with  the  view  of  inducing  the 
members  to  pay  more  attention  to  the  meetings  than  they 
have  in  former  conventions.  The  committee  on  arrange- 
ments announced  some  time  ago  that  the  social  features 
wou'd  be  made  subordinate  to  the  business  of  the  conven- 
tion. But  there  is  no  reason  to  think  that  the  social  features 
will  be  forgotten.  The  electrical  people  of  Cleveland  have 
on    a    former  occasion    shown   great   hospitality,  and  the 
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a  brief  outline  of  whose  connection  with  the  electrical  busi- 
ness is  here  given. 

President  Lockwood  was  one  of  the  pioneers  in  the  intro- 
duction of  electric  lighting,  having  entered  the  employment 
of  the  United  States  Electric  Lighting  company  in  January, 
18S0,  soon  after  which  time  he  perfected  the  first  carbon 
filaments  used  In  Maxim  incandescent  lamps;  then  installed 
the  first  incandescent  electric  light  service  inj^ew  York  city 
at  the  Equitable  building  and  vicinity;  next  introduced  the 
Maxim  incandescent  and  Weston  arc  systems  in  Europe, 
and  in  iSSi  represented  the  United  States  company  at  the  firs^ 
International  Electrical  Exposition,  which  was  heldin  Paris. 
He  afterward  installed  and  put  into  operation  a  factory  in 
Barcelona,  Spain,  for  the  manufacture  of  the  Maxim  incan. 
descent  lamps  and  also  introduced  the  incandescent  electric 
light  in  Holland  by  installing  the  Maxim  system  In  the  gas  ■ 
works  of  DeBruyn  &  Zonen  in  Amsterdam.  After  his  return 
to  America  in  1S82,  he  represented  the  United  States  com. 
pany  at  several  expositions  in  this  country,  Including  those 
held  at  Cincinnati,  Louisville  and  Charleston.      In    1SS7  he 


whether  electric  traction  is  adaptable  to  steam  railways  as 
substitute  for  steam  lo::omotivei,  and  also  whether  electric- 
ity is  the  best  motive  power  for  rapid  transit  in  tunnel 
plants. 

The  Belt  Line  road,  as  it  is  termed,  is  but  a  short  cut 
connecting  the  main  tracks  of  the  Baltimore  &  Ohio  rail- 
road at  two  points,  and  its  object  is  to  avoid  a  long  curve 
about  the  city.  This  is  calculated  to  save  from  twenty 
minutes  to  half  an  hour  In  the  running  time  between  New 
York  and  Washington,  and  besides  it  will  enable  the  Balti- 
more &  Ohio  Railroad  company  to  place  one  station  near 
the  present  Union  Station  of  the  Pennsylvania  railroad  and 
a  second  one  in  the  very  heart  of  the  business  center  of  the 
city.  The  Belt  Line  road  is  about  seven  miles  long.  It 
lieglns  near  Bayvlew,  to  the  east  of  the  city,  runs  several 
miles  through  deep  cuts  along  the  northern  edge  of  the  city 
until  it  swerves  around  to  the  Jones  Falls  embankment, 
west  of  Oak  street;  it  crosses  the  valley  of  this  stream,  tlie 
tracks  of  the  Pennsylvania  railroad  and  the  Baltimore  tJc 
Lehigh    railroad  on  a  large  bridge,  and  a  short  distance  be- 
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yond  this  it  enters  the  tunnel,  which  follows  Howard  street 
through  the  ciiy  to  the  present  Camden  station.  The  tunnel 
is  7,430  feetj  a  little  less  than  a  mile  and  a  half,  long,  and  it 
cost  the  Baltimore  &  Ohio  Railroad  company  between 
^7,000,000  and  $S,ooo,ooo. 

The  motive  power  is  furnished  from  one  station  located 
near  the  end  of  the  tunnel.  This  power  house  is  equipped 
throughout  by  the  General  Electric  company,  which  is 
making  the  test  of  electric  traction  at  its  own  expense,  and 
if  the  departure  proves  in  every  way  successful  the  Balti- 
more &  Ohio  Railroad  company  will  purchase  the  plant 
complete  from  it. 

In  addition  to  the  traction  plant  an  electric  lighting  plant 
is  foitnd  here  which  will  supply  about  2,000  incandescent 
lamps,  which  are  placed  throughout  the  tunnel.  As  there 
there  will  be  no  smoke  in  the  tunnel  it  is  intended  to  paint 
its  interior  white;  and  when  it  is  illuminated  by  the  electric 
lights  it  will  not  be  necessary  to  light  the  lamps  in  the  cars 
of  passing  trains,  as  the  passeogers  will  find  it  almost  as 
brilliant  inside  the  tunnel  as  outside  in  the  daylight.  The 
generators  will  be  driven  by  Arraington  &  Sims  engines, 
and  the  steam  will  be  furnished  from  improved  Root  water- 
tube  boilers. 

The  boiler  room  of  this  plant  is  most  interesting,  and  in- 
cludes the  most  modern  appliances.  Twelve  Root  boilers 
are  arranged  in  si.K  batteries,  three  batteries  on  each  side  of 
the  room.  Each  of  the  two  flues,  which  run  along  the  op- 
posite walls,  back  of  the  boilers,  carry  the  heated  gases  to 
economizers,  which  rob  the  gases  of  their  heat  and  by  this 
means  raise  the  temperature  of  the  feed  water.  The  gases 
then  pass  into  a  fan  of  the  Sturtevant  pressure  pattern, 
which  expels  them  through  a  short  stack  into  the  air.  This 
fan  establishes  an  induced  draft,  causing  the  air  to  pass 
rapidly  through  the  grate  bars  and  coal,  thus  promoting 
combustion  more  or  less  rapid,  according  to  the  speed  of 
the  fan,  which  is  regulated  by  the  demand  for  steam  fn  the 
plant.  A  coal  and  ash  handling  device,  made  by  the  C.  \V. 
Hunt  company,  carries  the  coal  direct  to  each  of  the  boilers, 
where  it  is  needed,  and  it  also  carries  the  ashes  away  from 
the  ashpits. 

As  the  General  Electric  company  is  relying  entirely  upon 
the  success  of  this  plant  for  the  sale  of  it  to  the  Baltimore  & 
Ohio  Railroad  company,  it  was  naturally  obliged  to  exer- 
cise the  greatest  care  in  the  selection  of  all  the   appliances,  . 
and  to  illustrate  this  point,  in  the  case  of  the  boilers,  it  may 


R.  Lovejoy,  E.  W.Rice,  Tr.,  W.  L.  R.  Emmet,  F.  O. 
Blackwell,  H.  C.  Wirt;  Boston,  F.  M.  Kimball,  C.  D.  lias- 
kins.  H.  A.  Harthen;  Cincinnati,  W.  F.  Hays;  New  York, 
T.  Beran;  Xashville,  H.  H.  Corson;  Chicago,  B.  E.  Sunny, 
Dr.  L.  Bell,F.  N.  Boyer;  St.  Louis,  G.  K.  Rosenthal;  Har-  ■ 
rison,  N.  J-,  A.  D.  Page  and  Wilson  S.  Howell.  The  exhibit 
will  be  located  at  the  Canal  street  station  of  the  Cleveland 
Illnminating  company,  and  will  consist  first  of  a  working 
demonstration  of  the  new  monocyclic  system.  It  will  in- 
clude a  230  volt  four-pole  fifty  kilowatt  575  revolution 
direct  current  motor  of  the  latest  type,  which  will  be  run  by 
current  taken  from  the  Cleveland  company's  circuits.  Belted 
to  this  motor  will  be  a  monocylic  eight  pole  sixty  kilowatt 
900  revolution  sixty  cycle  generator,  the  current  from  which 
will  operate  a  fifteen  kilowatt  induction  motor  making  900 
revolutions  pet  minute.  This  will  be  belted  to  a  four  pole 
nine  kilowatt  S50  revolution  direct  current  dynamo  furnish- 
ing current  to  a  load  of  incandescent  lamps  and  Thomson 
'93  incandescent  arc  lamps.  The  current  for  the  induc- 
tion motor,  at  1,040  volts  primary,  will  be  taken  from  the 
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monocyclic  generator  to  two  of  the  General  Electric  recently 
designed  type  G  60  cycle  transformers  of  7j^  kilowatts 
capacity  each,  and  will  thence  be  brought  to  the  motor.  In 
addition,  tire  monocyclic  generator  will  have  as  a  load  a  1,000 
wait  and  a  15,000  watt  type  G  transformer. with  the  second- 
aries connected  to  a  suitable  lamp  load.  To  the  1,04c  voit 
primary  circuit,  taken  from  the  generators  of  the  Illuminat- 
ing company,  will  be  connected  a  twenty  kilowatt  125  cycle 
transformer;  a  three-wire  secondary  will  run  from  this  and 
furnish  current  to  104  volt  lamps.  In  the  primary  circuit  a 
station  primary  Thomson  recording  wattmeter  will  be  con- 
nected. The  secondaries  will  be  loaded  to  their  capacity 
with  incandescent  lamps,  Thomson  '93  alternating  arc 
focusing  lamps,  Thomson  induction  fan  motors,  etc.  The 
current  on  tiie  secondaries  will  be    measured    by    Thomson 


Elwell-Parker  Electric  Company  of 
Atiierica. 

One  of  the  latest  acquisitions  to  the  electrical  enterprises 
of  Cleveland  is  the  establishment  of  the  factory  of  the  Elwell- 
Parker  Electric  company  of  America  in  the  Forest  City. 
This  company  was  organized  a  little  over  a  year  ago  with 
Cleveland  capital  and  by  Cleveland  men,  all  of  them  being 
manufacturers  themselves.  They  purchased  the  American 
patents,  rights  and  franchises  from  the  English  Elwell- 
Parker  company,  called  the  Electric  Construction  company 
of  London  and  Wolverhampton,  England,  and  are  now  in  a 
position,  as  a  result,  to  place  upon  this  market  all  the  va- 
rious types  of  the  celebrated  Ellwell-Parker  dynamos, 
motors,  and  apparatus  used  in  conjunction  therewith. 

The  Elwell-Parker  machines  have  been  in  use  since  iSSi 
in  all  parts  of  Great  Britain,  on  the  continent  of  Europe,  in 
South  Africa,  India,  Australia  and  other  countries,  where 
the  largest  and  most  important  installations  are,  in  very 
many  cases,  composed  of  Elwell-Parker  machinery.  The 
American  capitalists  examined  the  plants  equipped  by  this 
company  for  the  Liverpool  Overhead  railway,  the  Manches- 
ter corporation,  the  London  Metropolitan  Electric  Supply 
company,  the  London  General  Postoffice,  the  Oxford  Elec- 
tric company,  Oxford,  England,  and  the  Liverpool  Electric 
Supply  company,  all  of  which  are  very  large  and  very  highly 
efficient  generating  and  distributing  plants,  and  are  looked 
upon  in  England  as  models.  They  found  the  Liverpool 
Overhead  Railway  company's  electric  generating  and  trac- 
tion plant  unequaled  in  efficiency  and  all-round  reliability, 
Elwell-Parker  generators  are  now  doing  the  majority  of  all 
the  electrolytic  work  in  Great  Britain.  The  Elwell-Parker 
system  of  long-distance  transmission  and  distribution  by  di- 
rect currents  is  the  only  one  that  is  in  successful  operation 
in  a  considerable  number  of  places. 

The  American  company  manufactures  electric  genera- 
tors, motors,  transformers,  automatic  switches  and  other 
apparatus  for  all  the  industrial  applications  of  electricity, 
and  especially  the  heavy  electric  machinery  for  all  electric 
power  and  lighting  purposes,  including  long-distance  trans- 
mission and  distribution  by  both  alternating  and  direct 
currents.  It  will  make  a  specialty  of  the  manufacture  of 
generators  for  railway  and  similar  purposes,  of  any  power 
required,  and  generators  and  gcarless  motors  for  heavy  elec- 
tric railway  work. 

The  officers  are  at   present  as  follows:  President,  F.  C 


be  slated  that  the  General  company  did  not  place  its  order 
with  the  manufacturers  until  after  it  had  thoroughly  (ested 
the  boilers  in  two  of  its  plants  in  Lynn,  Mass.,  which  are 
equipped  with  this  make  of  boilers. 


Convention  Announcements. 

The  Abendroth  &  Root  company  will  be  represented  at 
the  convention  by  P.  M.  McLaren,  and  those  of  the  electri- 
cal fraternity  desirous  of  becoming  better  acquainted  with 
the  merit  of  the  Is.opt  boiler  for  electrical  power  stations 
will  find  him  ready  at  all  times  to  aid  them  in  the   matter. 

The  National  Conduit  Manufacturing  company  will  be 
represented  at  Cleveland  by  J.  P.  McQuaide  and  H.  F. 
Tate.  The  latter  gentleman  has  been  appointed  manager  of 
the  western  business,  with  headquarters  at  542  Rookery, 
Chicago,  and  his  many  friends  will  no  doubt  take  occasion 
to  congratulate  him  at  the  convention.  The  company's 
headquarters  during  the  meeting  will  be  at  the  Hollenden. 

The  General  Electric  company  at  the  Cleveland  conven- 
tion will  have  headquarters  at  the  banquet  room  of  the 
Hollenden,  and  it  will  be  represented  by  the  following 
named    gentleman:     From  Schenectady,  S.   D.  Greene,  J. 
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three-wire  and  two-wire  meters.  Current  from  the  1,040 
volt  circuit  will  also  be  taken  for  an  exhibit  of  the  General 
Electric  alternating  street  system,  consisting  of  fifty  series 
lamps  of  3?/2  amperes,  the  sockets  of  each  being  provided 
with  the  automatic  paper  cut-out.  The  working  exhibit 
will  be  further  augmented  by  a  twelve-inch  hand  controlled 
searchlight,  which  will  probably  be  operated  on  some  near- 
by roof.  The  appliance  exhibit  will  consist  principally  of 
samples  of  the  latest  devices  put  out  by  the  General  Electric 
company.  These  will  comprise  cut-outs,  switches,  insula- 
tors, etc.,  showing  the  excellence  of  the  porcelain  of  its 
own  manufacture;  a  full  sample  board  of  the  new  punched 
clip  switches,  showing,  among  others,  those  devised  for  500 
volt  circuits;  samples  of  the  new  key  and  keyless  sockets. 
Altogether  the  exhibit  which  the  General  Electric  com- 
pany will  make  will  not  only  be  comprehensive,  but  will 
prove  of  more  ihan  ordinary  interest  to  all  those  anxious  to 
keep  themselves  thoroughly  posted  on  the  latest  and  most 
approved  appliances,  as  well  as  the  most  recent  develop- 
ments in  electrical  practice. 


Phillips;  vice-president,  E.  B.  PhiUips;  secretary  and  treas- 
urer, Ale.x.  E.  Brown;  superintendent,  E.  S.  W.  Moore. 
Of  the  officers  of  the  company  it  may  be  said  that  F.  C. 
Phillips  has  had  a  large  and  varied  experience  in  every 
branch  of  electrical  engineering  abroad,  and  especially  in 
England.  Superintendent  Moore  has  had  a  similar  ex- 
perience, but  confined  to  Great  Britain,  while  E.  B.  Phillips 
has  had  14  years'  experience  of  the  electrical  industries  in 
this  country.  A.  E.  Brown  is  the  inven' or  and  manufac- 
turer of  the  world-famed  Brown  hoisting  and  conveying 
machines  that  have  revolutionized  the  handling  of  large 
quantities  uf  ore,  coal,  pig  iron  and  other  like  raw  materials. 


A  school  of  practical  telegraphy  for  young  women  has 
been  opened  at  Comayagua,  Honduras.  It  is  under  the 
direction  of  Senorita  Margarita  Alcerro., 


Regarding  the  proposed  electric  railway  between  Mil- 
waukee and  Chicago,  it  is  stated  that  the  road  will  be 
completed  from  Chicago  to  Waukegan  not  later  than 
August  ist.  The  Wabash  avenue  loop  in  Chicago  has 
occupied  the  attention  of  the  Chicago  projectors  of  the  new 
line  for  the  last  four  months,  so  that  but  little  work  was  done 
in  that  lime-  As  yet  there  is  nothing  positive  as  to  the 
extension  of  the  road  from  Waukegan   to  Milwaukee. 
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The  headquarters  of  the  Western  Electrician  during 
the  Cleveland  convention  are  Parlor  130,  The  Hollenden. 


An  English  contemporary  calls  attention  to  several  ridicu- 
lous announcements  in  the  "Notes  and  Queries"  column  of 
Echo.  Among  these  is  the  assertion  that  the  use  of  bicycles 
in  Toledo,  Ohio,  has  depreciated  the  value  of  electric  street 
railway  plants  in  that  city  ;^5oo,ooo  during  the  past  two 
years.  

Despite  mifavorable  legal  decisions  in  patent  cases  and 
active  competition  in  all  parts  of  the  country,  the  Bell 
company  has  thus  far  succeeded^  in  holding  its  securities 
among  the  most  desirable  in  the  country.  At  the  recent 
sale  of  3,36s  shares  of  stock  not  taken  by  the  stockholders 
under  the  recent  order  of  new  treasury  stock  the  average 
price  received  was  iSg.g  The  price  of  Bell  telephone  stock, 
at  the  Stock  Exchange,  was  stimulated  by  the  auction  sale 
and  sold  as  high  as  192,  with  193  bid,  195  asked  at  the  clos- 
ing. Investors  seem  to  be  undisturbed  in  their  faith  in  Bell 
stock. 


policy  and  methods  employed  in  operating  the  Cleveland 
trolley  system,  but  it  is  to  be  hoped  that  none  of  them  will 
adopt  the  plan  by  which  the  local  company  evaded  the  ves- 
tibuled  motor  car  act  passed  by  the  Ohio  Legislature.  The 
appearance  of  the  cars  which  have  been  tinkered  up  to  con- 
form to  the  law  ought  to  deter  others  from  following  this 
example.  They  afford  very  little  protection  to  the  motor- 
man  and  are  so  offensive  to  the  eye  that  a  protest  from  the 
public  would  be  justified. 


granted.  Such  an  inspector,  by  applying  himself  to  the 
practical  rather  than  the  theoretical,  can  do  much  for  the 
real  good  of  the  electrical  industry  by  fairly  and  faithfully  dis- 
charging his  duty  to  his  employers,  the  tmderwriters. 


Delegates  and  visitors  in  attendance  at  the  Cleveland 
convention  of  the  National  Electric  Light  association  this 
week  will  find  much  to  interest  them  aside  from  the  pro- 
ceedings, although  it  is  to  be  hoped  that  they  will  give  their 
undivided  attention  to  the  work  of  the  organization  during 
the  hours  appointed  for  the  meetings.  There  is  much  to 
admire  in  and  about  the  beautiful  city,  its  drives  and  his- 
toric spots,  and  there  is  no  doubt  that  visitors  will  be  af- 
forded every  opportunity  to  enjoy  these  pleasing  attractions. 
But  there  are  many  points  of  special  interest,  aside  from 
these,  that  will  engage  the  attention  of  electrical  workers. 
The  home  of  Brush  and  the  scene  of  his  early  experiments 
in  arc  lighting,  which  were  of  such  incalculable  value  to  the 
industry,  must  of  necessity  appeal  to  all  who  are  engaged 
in  electrical  pursuits.  To  the  practical  mind  there  is  a  great 
object  lesson  contained  in  the  progress  and  expansion  of  the 
electrical  interests  of  the  city.  When  one  stops  to  consider 
the  magnitude  of  the  industry  to  cay,  the  enormous  capital 
invested  and  the  advances  that  have  been  made  in  applica- 
tions to  every  branch  of  industrial  activity,  it  seems  incred- 
ible that  all  this  should  have  been  accomplished  in  such  a 
short  space  of  time.  From  an  infant  industry  of  little  im- 
portance it  has  grown  in  a  few  years  to  one  of  mammoth  pro- 
portions. Central  station  managers  will  find  in  the  great 
factories  of  Cleveland  an  object  lesson  in  what  constitutes 
the  best  practice  in  electrical  engineering  to-day.  This, 
too,  will  be  supplemented  by  a  display  in  connection  with 
the  convention  of  the  various  types  of  machines  and  fixtures 
of  outside  concerns,  all  contributing  to  make  up  a  complete 
exhibition  of  standard  apparatus,  and  in  striking  contrast 
to  the  crude  machines  and  devices  that  formed  the  stock  in 
trade  of  the  pioneers  of  the  industry.  Aside  from  the  value 
of  the  meetings,  the  papers  and  discussions,  it  will  be  readily 
seen  that  those  who  attend  the  Cleveland  convention  will 
have  ample  facilities  for  gaining  information  and  experience 
that  will  more  than  repay  them  for  the  expense  and  time 
devoted  to  the  trip. 


Many  central  station  men  throughout  the  country  are 
interested  in  electric  railways,  and  no  doubt  some  of  them 
will  find  their  way  to  Cleveland  this  week.  It  is  equally 
probable  that  they  will  take  occasion  to  inquire  into  the 


The  disastrous  fire  in  the  Stadt  theater  in  Milwaukee, 
while  primarily  due,  no  doubt,  to  improper  electrical  con- 
struction, has  likewise  thrown  a  heavy  load  of  responsibility 
on  the  underwriters'  inspectors.  It  will  be  remembered  by 
-those  who  read  the  recent  account  published  in  this  journal 
that  the  fire  was  due  to  a  sliort-circuit  on  wiring  for  a  tem- 
porary electric  lighting  outfit  arranged  to  give  added  bril- 
liancy to  a  charity  ball.  A  chandelier  supporting  a  lamp  de- 
sign was  decorated  with  a  quantity  of  some  gauzy  stuff,  and 
the  fire  was  due  to  melted  fuse  metal  dropping  on  this  ma- 
terial, or  some  such  cause,  at  a  preliminary  test.  Of  course 
the  electrical  contractor  should  have  taken  proper  precau- 
tion in  anticipation  of  the  possible  blowing  of  a  fuse  strip — 
assuming  the  fuse  metal  theory  to  be  the  correct  one — 
especially  in  view  of  the  dangerous  proximity  of  highly  in- 
flammable material;  but  what  of  the  duty  of  the  insurance 
inspectors?  It  appears  that  the  extra  lighting  system  was 
inspected  by  the  representatives  of  the  board  of  underwriters 
but  a  short  time  before  the  fire,  and  passed.  What  are  elec- 
trical insurance  inspectors  for,  anyway?  Is  it  to  sit  in  their 
offices  and  compile  long  lists  of  alleged  "electrical  fires,"  of 
which  they  gain  their  first  knowledge  after  the  damage  is 
done,  or  is  it  to  go  out  and  make  careful  and  intelligent 
survey  of  new  or  remodeled  electrical  construction,  whether 
temporary  or  permanent?  To  express  this  critical  inquiry 
concisely:  Does  the  inspector  inspect?  Such  a  fire  as  that 
in  the  Stadt  theater  strongly  inclines  one  to  the  belief  that 
he  does  not.  The  insurance  companies  had  to  pay  a  loss 
of  about  $60,000,  and  they  will  receive  but  scant  sym- 
pathy. 

Of  course  it  will  not  do  for  the  electrical  contractor  to 
excuse  botchwork  on  the  plea  that  the  inspector  should  have 
discovered  it.  It  is  no  extenuation  of  the  original  fault  that 
a  second  man  failed  to  discover  it,  although,  as  we  have 
pointed  out  in  previous  consideration  of  this  important  sub- 
ject, the  original  fault  can  be  traced  to  the  owner  as  often 
as  to  the  contractor.  If  the  consumer  deliberately  elect  to 
pay  a  price  for  his  electrical  work  and  material  that  is  insuffi- 
cient to  insure  good  construction,  as  shown  by  the  figures 
of  reputable  concerns,  he  can  undoubtedly  secure  a  con- 
tractor to  serve  his  end,  but  he  must  himself  assume  the 
major  responsibility  for  whatever  result  ensues  from  his 
short-sighted  economy.  But  all  this  has  nothing  to  do  with 
the  electrical  inspector.  He  must  be  competent;  he  must 
be  fair;  he  must  be  thorough;   he  must  take  nothing   for 


Mr.  Perkins'  article  on  the  present  condition  of  the 
great  electrical  generating  plant  at  Niagara  Falls,  presented 
in  this  issue,  bristles  with  interesting  information.  The  in- 
stallation is  impressive  in  its  magnitude  and  highly  instructive 
in  the  original  treatment  of  the  problems  presented.  Withal 
it  possesses  a  pectdiar  interest  and  significance,  in  that  it 
diverts  into  the  channels  of  industry  a  portion — a  very  slight 
portion — of  the  stupendous  power  of  the  world's  greatest 
cataract.  The  experiment — for  we  are  not  yet  emboldened 
to  call  it  more — is  of  much  importance  to  the  indtistrial  de- 
velopment of  the  world,  for  if  the  transmission  shall  prove 
practicable  and  economical  to  the  distance  claimed,  the 
transformation  and  distribution  of  water  powers  by  electrical 
means  will  receive  a  notable  imjietus  in  America  and  Eu- 
rope. 

To  read  of  a  capacity  of  15,000  horse  power,  generated  by 
the  largest  dynamos  in  the  world;  ofalternators  with  moving 
parts  revolving  in  a  horizontal  plane  and  excited  by  current 
made  through  the  a; -plication  of  the  current  of  the  big  ma- 
chine itself;  of  a  large  stone  building  merely  for  transformers 
and  of  a  conductor  bridge  connecting  it  and  the  power 
house;  of  a  switchboard,  or  rather  a  switchroom,  containing 
switches  that  are  to  be  operated  by  compressed  air  from  an 
upper  gallery;  of  a  space  merely  for  resistance  of  1,296  cubic 
feet;  of  an  electric  elevator  in  the  wheel-pit,  and  the  varied 
minor  electrical  features — to  read  of  these  things  is  to  gain 
an  insight  into  the  size  and  remarkably  interesting  character 
of  the  plant. 

It  will  be  at  least  several  months  before  the  whole  plant 
is  in  operation  and  a  longer  period  must  elapse  before  cur- 
rent is  transmitted  to  any  distance,  so  that  final  judgment  on 
the  Niagara  Falls  scheme  must  be  deferred  for  some  time  to 
come.  In  the  meantime  the  electrical  public  wdl  eagerly 
await  news  of  the  successive  steps  in  the  completion  and 
operation  uf  the  equipment. 


In  view  of  the  action  of  the  strikers  petitioning  the  citv 
and  state  governments   to  revoke    the    franchises    of    the 
Brooklyn  street  railway  companies,  it  will  not  be  untimely  to 
recall  a  case  in  Indianapolis  in  which  the  question  of  the  life 
of  a  franchise  was  involved.     In    the    latter    case    it   was 
claimed   that  the  term  for  which    the  franchise  had  been 
granted  had  expired,  bat  the  compiily  contested  the  claim 
and   announced   its  intention    of  carrying  the  case   to  the 
United  Slates   Supreme  Court  if  necessary.     Ex- President 
Harrison,  who  is  considered  one   of  the  most  conservative 
and  best  equipped  lawyers  in   the  country,  made  the  argu- 
ment for  the  company,  and    the  position  which   he  took  at 
that  time  has  since  been  commended  by  other  legal  authori- 
ties.    In  this  argument  street  car  lines  were  placed  upon  the 
same  basiy  as  railroad  lines,    and   their  right  to  operaie,  it 
was  contended,  was  of  equal  authority.  By  refusing  to  sell  or 
lea~e  or  grant  a  right  of  w?y,  a  coun:y  or  a  people  could  pre- 
vent a  railroad  company  from  passing  over  its  territory  un- 
less the  state  saw  fit  to  come  in  on  the  p"e.i  of  public  neces- 
sity and  condemn    the  lands,   but  when  the  road  w.rs  once 
established  there  was  no  power  by  which  it  could  be  forced 
to  abandon  its  property  or  sell  it  to  a  competitor.     So  with 
a  city.     It  might  say  upon   what    terms    a  street    railway 
might  enter  upon  its  streets,  so  far  as  ihosfe  terms  related  to 
the  regulation  of  traffic,  but  when   once  occupation  was  had 
il  became  absolute  and   perpetual.     Regarding  the  rights  ot 
the  public,  it  was  said   that   it  was   proposed  by  the  city  to 
bring  to  a  sudden  lermination   a  convenience   upon  which 
many  of  the  people  depended  entirely  for  transportation  to 
and  from  their  places  of  business;  that,  if  the  street  car  s/iv- 
ice  were  discontinued,  these   people  could  not  live  where 
they  do,  for  they  could  not   reach  their  places  of  business 
promptly.     The  street  cars  were  a  public  convenience,  and 
not  designed  merely   to  put  money  into  the  city  treasury. 
The  public  has  a  right  in   them,  and  the   idea  that  the  sys- 
tem could  be  broken    up,  the    public   put  to  inconvenience 
and  traffic  on  the  streets  stopped  at  the  mere  whim  of  the 
city,  as  acorporate  body,  was  pronounced  monstrous.     An- 
other point  in  the  argument  was    the  question  of  the  meas- 
ure of  compensation  and  by  whom  it  was  to  be  fixed  if  the 
company  was  forced   to  give  up  its  property.     The  theory, 
said  Mr.  Harrison,  was  that  it   could   be  fixed  by  some  ju- 
dicial process,  but    he  wanted  to  call  attention  to   the  fact 
that  there  is  no  provision  whatever  in  the  law  of  Indiana  for 
fixing  a  value  upon    the  property.     And  this  demonstrated 
beyond  doubt  that  the  Legislature  regarded  such  franchises  as 
perpetual,  for  no  provision  existed  by  which  property  values 
could  be  reached   when    franchises  ceased    to    exist.  The 
question  is  one  ot  vital  interest  to  holders  of  franchises,  and 
should  the  contention  of  the  Indianapolis  company  be  sus"^" 
tained  upon  final  hearing,  it  would  add  greatly  to  the  value 
of  such  holdings. 


I 


February  23,  1S95 


WESTERN    ELECTRICIAN. 


93 


FIFTY-TWO  PAGES. 


The  "Western  Electrician"  Takes  a  Long 

Leap  Ahead  in  Advertising 

Patronage. 

Despite  the  hard  times,  despite  the  unfair  attacks  of  an 
envious  rival,  the  Western  Electrician  has  this  week 
the  pleasure  of  bearing  to  its  thousands  of  readers  generally, 
and  to  the  gentlemen  attending  the  Cleveland  convention 
of  the  National  Electric  Light  association  in  particular,  the 
business  announcements  contained  in  the  52  advertising 
pages  of  this  issue.  This  beats  the  best  previous  record  of 
the  blue-covered  paper — made  at  the  St.  Louis  convenlion 
in  1S93 — by  ten  pages,  and  marks  the  top-notch  in  the  ad- 
vertising progress  of  this  journal.  Naturally  we  feel  pleased 
at  this  overtopping  evidence  of  the  value  to  advertisers  of 
the  western  electrical  journal,  and  we  are  disposed  to  re- 
ceive congratulations.  We  are  quite  well,  thank  you;  and 
we  hope  you  are  the  same. 

We  desire  to  call  attention  to  the  character  of  this  ad- 
vertising. It  is  good,  clean,  legitimate  business.  There 
are  no  "fakes,"  "dummies"  or  donations  in  it.  From  cover 
to  cover,  the  advertising  department  of  the  paper  is  crisp, 
clean-cut  and  bo7ia  fide.  Not  only  that,  but  we  may  state 
that  si.x  pages  of  advertising  were  proffered  and  declined. 
Four  of  these  were  tendered  by  two  supply  houses  at  a 
losing  rate,  and  in  the  case  of  the  remaining  two  pages  the 
compensation  would  have  been  contingent  on  a  favorable 
decision  in  the  Bate  Refrigerator  case.  The  Western 
Electrician  does  not  gamble  on  uncertainties;  neither 
does  it  accept  business  at  nominal  rates.  There  is  no 
fictitious  advertising  in  this  issue— no  favoriLes  or  unjust 
discrimination. 

We  ask  our  friends  to  note,  also,  that  the  52  large  pages 
of  the  Western  Electrician  are  equivalent  to  from  70 
to  90  pages  of  the  small  eastern  papers — 70  pages  of  the 
size  of  the  larger  one  and  90  of  the  smaller.  The  superior 
advantages  of  the  larger  pages  to  advertisers  need  not  be 
recounted  here. 

We  are  glad  to  note  in  this  great  increase  of  business  a 
promise  of  reviving  trade;  and  we  are  pleased  to  observe  also 
the  keen  appreciation  of  the  journal  that  reaches  the  consum- 
ers of  the  central  and  western  slates.  It  will  be  noted  iliat 
the  Eleclrical  IVorhPs  piteous  appeal  to  advertisers  to  dis- 
continue business  relations  with  the  Western  Elec'i  ricl\n 
has  had  a  boomerang  effect.  The  JVo7-/d  sends  out  its  cir- 
culars giving  advertisers  a  few  pointers;  it  tells  them  to 
withdraw  their  patronage  from  the  Western  Electrician 
— and  the  advertising  in  this  journal  jumps  up  ten  pages 
above  the  best  record  previously  recorded!  AVhat  a  com- 
mentary on  the  efficacy  of  slander,  misrepresentation  and 
distorted  figures  as  weapons  in  business  warfare!  The 
World  should  retire  lo  some  quiet  nook  and  take  com- 
munion with  itself  as  to  the  wisdom  of  its  ways. 

We  thank  our  friends  for  their  generous  patronage.  Their 
confidence  has  not  been  misplaced,  as  the  issue  will  be  cir- 
culated as  no  other  number  of  a  technical  journal  has  Ijeen. 


City  and  South  London  Railway. 

Following  is  an  abstract  of  the  semi-annual  report  of  the 
directors  of  the  City  &  South  London  Railway  company 
for  the  six  months  ended  December  31,  1S94,  presented  on 
February  ist. 

The  receipts  from  all  sources  fof  the  past  half-year  have 
amounted  to  ^^24,252  13s.  4d.,  and  the  cost  of  working  has 
been  ^14.762  6s.  2d.,  leaving  a  profit  of  ;^9,49o  7s.  2d. 
Inclusive  of  the  balance  brought  forward  from  June  30th 
last,  the  net  revenue  account  shows  an  aggregate  total  of 
^10,919  Ss.  lod.  After  making  provision  for  the  debenture 
and  debenture  stock  interest,  a  balance  remains  available  for 
dividend  of  £(i,'J']i  12s.  lod.  Out  of  this  sum  your  direc- 
tors recommend  that  the  full  dividend  of  5  per  cent,  per 
annum  be  paid  on  the  preference  shares,  and  that  a  dividend 
at  the  rate  of  i  J-4  per  cent,  per  annum  be  paid  upon  the  con- 
solidated ordinary  stock,  leaving  a  balance  of  /"950  7s.  Sd. 
lo  be  carried  forward  to  the  next  account. 

During  the  past  half-year  there  has  been  a  very  satisfactory 
.  and  steady  growth  of  the  traffic  during  all  the  hours  of  the 
day,  but  especially  between  S  a.  m.  and  10  a.  m.  in  the  trains 
bringing  passengers  to  the  city.  The  trains  between  these 
hours  have  been  considerably  overcrowded,  and  as  the  small 
accommodation  at  the  King  William  street  station  prevents 
any  increase  in  the  number  of  the  trains  run,  a  further  ad- 
vance in  the  fares  during  those  hours  has  been  made.     This 


has  had  the  effect  of  diminishing  the  overcrowding  of  the 
trains  without  seriously  reducing  the  receipts. 

The  substitution  of  motors  on  the  train  itselt  in  the  place 
of  the  present  separate  locomotives  was  found  to  be  a  more 
difficult  operation  than  was  at  first  expected,  owing  to  the 
small  size  to  the  tunnels  and  the  sharp  curves  near  the  en- 
trance of  the  King  William  street  station.  After  various  ex- 
periments, these  difficulties  have  at  last  been  overcome,  and 
a  new  motorcar  train  has  been  satisfactorily  completed,  and 
has  been  approved  by  the  Board  of  Trade.  As  this  altera- 
tion will  give  an  increased  carrying  capacity  to  the  trains,  it 
is  proposed  to  proceed  with  the  conversion  of  the  existing 
stock  as  rapidly  as  the  exigencies  of  the  traffic  will  allow. 
By  means  of  these  motor  trains  there  is  every  reason  to  ex- 


exclusive  of  those  holding  season  tickets,  and  that  the  re- 
ceipts, including  season  tickets,  have  been  ;^i75,335  13s. 
There  has  been  a  gradual  increase  in  the  patronage  of  the 
road,  as  is  shown  by  the  fact  that  in  the  first  six  months 
of  operation  ended  June  30,  1S91,  2,412,343  passengers 
.were  carried  while  in  the  last  six  months  there  were 
3,275,649. 


FIG.    2.      street    railway   AND    POWER   GENERATOR. 

pect  that  the  increased  traffic  which  may  be  anticipated  dur- 
ing the  present  year  will  be  able  to  be  dealt  with.  But  be- 
yond that  time  there  will  be  no  means  available  for  provid- 
ing for  any  further  increase  that  may  arise,  though  from  the 
steady  growth  of  tlie  traffic  in  the  past,  such  increase  maybe 
confidently  expected. 

The  directors,  therefore,  feel  that  the  time  has  arrived 
when  some  steps  should  be  taken  to  carry  into  effect  the  pow- 
ers granted  by  the  Act  of  1S93  for  the  extension  to  Islington. 
They  would  recommend  that  the  line  should  in  the  first  in- 
stance be  extended  to  Finslmry-pavement  only,  the  esti- 
mated cost  of  whicli  is  _^*2So,ooo.     The  first   steps  to   be 


Street  Railway  and  Power  Generator. 

I'he  accompanying  cut,  Fig.  i,  shows  the  new  street  rail- 
way and  power  generator  which  has  recently  been  brought  out 
by  the  Commercial  Electric  company  of  Indianapolis,  Ind. 
This  new  machine  possesses  all  the  excellent  qualities  of  the 
company's  bipolar  type,  together  with  the  advantages  of  the 
slow  speed  multipolar  form  and  many  unique  features  of 
construction  which  facilitate  repairs  and  reduce  the  atten- 
tion required  to  a  minimum.  The  magnet  frames  are  of 
cast  steel,  and  all  parts  of  the  magnetic  circuit  are  so  propor- 
tioned that  the  requisite  field  is  obtained  with  the  smallest 
possible  expenditure  of  energ)%  thus  making  a  most  efficient 
machine  both  under  light  and  heavy  loads.  The  armature, 
Fig.  2,  is  of  the  smooth  core,  Gramme  ring  type,  and  will 
operate  under  wide  variationsof  load  without  sparking  at  the 
brushes.  It  does  away  with  eddy  currents  in  the  pole  pieces. 
Each  armature  coil  is  entirely  independent  of  the  others  and 
if  one  is  damaged  it  can  be  removed  and  replaced  without  dis- 
turbing the  others.  Coils  of  the  no  and  220  volt  generators 
are  wound  separately  on  forms  and  -then  assembled  on  the 
armature  core.  These  coils  can  be  furnished  complete  ready  to 
be  placed  on  the  armature,  and  thus  repairs  are  readily  made. 
Both  armature  and  commutator  are  thoroughly  ventilated, 
and  the  fields  have  a  large  radiating  surface,  so  that  the  heat 
is  readily  dissipated.  The  maximum  temperature  of  any 
part  of  the  machine  after  a  continuous  run  is  less  than  40 
degrees  Centigrade  above  the  air.-  The  regulation  is  practi- 
cally perfect,  as  constant  potential  machines  will  vary  less 
than  2  per  cent,  from  no  load  to  full  load.  These  machines 
have  self-oiling,  self-aligning  bearings  of  the  spherical  type, 
with  bronze  linings,  and  the  oil  reservoirs  are  of  large  capac- 
ity. The  commutator  has  a  great  number  of  segments  and 
a  large  bearing  surface,  so  that  the  currents  are  collected 
with  scarcely  any  heating  of  either  commutator  or  brushes. 


FIG.    I.      STREET   RAILWAY  AND   POWER   GENERATOR. 


taken  in  connection  with  this  operation  will  be  the  acquisi- 
tion of  the  sites  for  the  stations  at  the  south  side  of  London 
Bridge,  the  Bank,  and  Finsbury-pavement,  and  as  these  ne- 
gotiations are  likely  to  occupy  a  very  considerable  time,  your 
directors  recommend  that  they  be  authorized  to  proceed  with 
the  purchase  of  these  sites  at  once,  leaving  the  question  of 
the  time  for  carrying  out  the  works  and  the  most  advan- 
tageous mode  of  raising  the  capital,  to  be  discussed  at  a  future 
meeting.  This  extension,  when  completed,  would  enable 
more  than  double  the  number  of  trains  to  be  run,  and  a 
considerable  increase  in  the  accommodation  of  each  train 
to  be  provided.  The  introduction  of  motor  car  trains  will 
necessitate  further  siding  accommodation  at  Stockweil, 
which  it  is  proposed  to  proceed  with  it  at  an  early  date. 
A  table  accompanying  this  report  shows  that  24,155,972 
passengers  have  been  carried  since  the  opening  of  the  line, 


The  segnTerits  have  a  great  depth,  and  the  commutator  may 
be  turned  down  many  times  before  it  will  have  to  be  re- 
newed. These  generators  are  furnished  for  either  lighting 
or  power  and  are  particularly  adapted  for  street  railway 
work  on  account  of  their  ability  to  withstand  heavy  tempo- 
rary overloads  and  their  freedom  from  sparking  under  wide 
variations  of  load  peculiar  to  this  service.  They  may  be 
either  belt  driven  or  arranged  for  direct  connection  to  any 
standard  make  of  engine.  These  machines  have  been  on  the 
market  but  a  short  time,  but  the  warm  praises  and  hearty 
recommendation  from  those  who  have  used  them  are  re- 
sulting in  a  steadily  increasing  demand,  which  is  taxing  the 
capacity  of  the  company's  works  to  the  utmost, 
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The  Handling  of  Coal   and   Ashes  at  the 
Third  District  Station  of  the  Edi- 
son Electric   Illuminating 
Company,  Brooklyn. 

Tlie  problem  of  handling  coal  and  ashes  is  one  of  great 
interest  to  engineers  designing  or  in  charge  of  power  plants. 
It  is  also  a  problem  that  admits  of  solution  in  such  a  manner 
that  a  great  saving  may  be  made  in  the  operating  expenses 

In  electric  lighting  and  power  stations  it  is  required  to 
convey  the  coal  from  the  receiving  point  to  the  furnaces, 
remove  the  ashes  to  some  receptacle  from  which  they  can 
easily  be  taken  away,  and  to  accomplish  this  at  the  lowest 
possible  cost   per   ton.     In  many  cases  thi<  i'^  not  a  'dimple 


The  conveyor  possesses  several  features  that  are  peculiarly 
desirable  for  this  work.  The  material  is'  caried  to  its  desti- 
nation by  a  single  conveyor  in  a  Horizontal,  vertical  or 
angiilar  direction,  all  of  these  positions  being  utilized  in 
this  station.  The  change  in  the  direction  of  the  conveyor 
is  made  by  running  around  curves  instead  of  over  sprocket 
wheels,  and  the  whole  machine  is  noiseless  in  itsoperation. 
The  chain  is  driven  by  pawls  instead  of  by  sprocket  wheels, 


operating  switches  are  placed  below  on  the  boiler  room  floor 
for  convenience  in  starting  and  stopping  the  machinery.  At 
this  station  when  receiviiig  coal  at  its  full  capacity,  the 
power  required  to  operate  tKe  conveyor  is  4)4  horse  power, 
measured  at  the  switch.  The  coal  is  drawn  from  the 
storage  bins  above  the  boilers  into  weighing  hoppers,  froW 
which  it  is  spouted  to  the  floor  of  the  boiler  room  at  such 
distance  as  to  be  easily  shoveled  directly  into  the  furnaces. 


WOOD  S    EtJREKA    PORCELAIN    CLEAT. 

engineering  problem,  but  is  so  alTected  by  the  environment 
as  to  make  it  complex  and  difiicult.  The  C.  W.  Hunt  com- 
pany, New  York  city,  has  been  prominently  identified  with 
the  developing  of  coal  handling  machinery,  and  installed  the 
apparatus  for  that  purpose  in  uie  at  the  Third  District  sta- 
tion "of  the  Brooklyn  Electric  Illuminating  company  at 
Pearl  and  Gwinnett  streets  in  that  ciiry. 

This  station  is  situated  at  some  distance  from  the  coal 
wharves  and  the  coal  is  delivered  in  wagons.  It  was  neces- 
sary to  take  the  coal  from  the  wagons,  carry  it  to  the  fur- 
naces; and  also  to  remove  and  dispose  of  the  ashes.  The 
arrangement  of  the  machinery  installed  for  this  purpose  is 
shown  in  Figs,  i  and  2. 

The  coal  is  carried  from  the  hopj^er   underneath  ttie  slde- 


FIG.  2.       THE     HANDLING    OF  COAL    AND    ASHES    AT    TH 
ILLUMINATING    COMPANY,  BROOKLYN; — S 

avoiding  entirely  the  destructive  wear  heretofore  inherent 
in  conveyors,  especially  as  the  material  does  not  come  in 
contact  with  any  working  part  of  the  conveyor  to  cause 
wear.  The  conveyor  is  moved  slowly,  the  capacity  being 
obtained  by  the  size  of  the  buckets  and  not  by  the  speed  of 
the  chdin. 

In  this  station  the  necessity  for  a  special  method  of  filling 


E    THIRD    DISTRICT    STAflON     OF    THE  EDISON     ELECTRX 
ECTION     OF   COAL    HANDLING    MACHINERY. 

Handling  ashes,  either  wet  or  dry,  has  heretofore  been 
considered  one  of  the  most  difficult  objects  to  accomplish, 
and  one  of  the  most  destructive  to  machinery,  but  in  this 
station  the  work  is  accomplished  completely  by  the  use  of 
a  special  filler,  one  of  which  is  placed  under  each  boiler  and 
is  always  ready  for  service.  It  is  said  to  be  as  easy  to  handle 
the  ashes  as  the  coal. 


"i'     LLi.M,     AM)     ASHES    AT     1  H  E     rHIRU 
ILLUMINATING    COMPANY,    BROOKLYN.— 


DISTRICT     STATION     OF 
VIEW   IN   BOILER  ROOM. 


IHE     EDISON    ELECTRIC 


walk  to  the  coal  tanks  above  the  boilers  by  a  conveyor, 
which  upon  its  return  passes  underneath  the  ashpit  of  the 
furnaces  and  carries  the  ashes  to  a  bin,  from  which  they 
can  be  drawn  at  will  for  removal.  The  conveyor  consists 
of  a  series  of  gravity  buckets  pivoted  in  a  double  chain, 
and  the  whole  system  is  carried  on  self-lubricating  wheels. 
The  buckets  are  so  pivoted  in  the  double  chain  that  the 
force  of  gravity  keeps  them  always  in  an  upright  position 
whether  full  or  empty,  and  no  matter  how  tortuous  the  track 
over  which  they  are  drawn. 


the  buckets  under  the  sidewalk  will  be  apparent  when  it  is 
considered  that  the  buckets  swing  freely  on  pivots,  and 
might  oscillate  to  a  harmful  extent  or  might  be  loaded  on 
one  side  and  remain  at  an  angle  during  the  trip.  The  load- 
ing is  accomplished  by  a  continuous  filler,  and  so  perfectly 
that  it  would  not  occur  to  an  observer  that  there  was  any 
liability  of  swinging  or  uneven  loading.  The  filler  guides 
the  coal  into  the  buckets,  filling  each  one  as  it  passes.  The 
power  for  driving  the  conveyor  is  located  at  the  top  line, 
and  is  furnished  by  a  lo  horse  power  electric  motor.     The 


Wood's  Eureka  Porcelain  Cloat. 

M.  M.  Wood,  Chicago,  well  known  as  an  inventor  and 
manufacturer,  seems  to  be  well  supplied  with  new  ideas. 
His  latest  has  taken  the  form  of  Wood's  eureka  porcelain 
cleat,  as  shown  in  cut;  and  it  seems  to  embody  the  features 
necessary  to  make  it  indispensable  to  wiremen.  The  idea 
of  having  ihe  slot  parallel  with  the  wire,  so  that  the  wire 
can  be  pulltd  tight  before  placing  it  in  llie  cleat,  is  believed 
to  be  a  new  one  and  do  doubt  will  be  appreciated  by  those 
using  the  device. 


Davis  tiectric  Fan. 

Thealiernating  fan  motor  outlit  illustrated  in  the  accom- 
panying cut   is  manufactured   by  the  W.  J.  Davis  Eleciric 


DAVIS   ELECTRIC   FAN. 

comj  any  of  Pittsfield,  Mass.,  and  combines  many  points  of 
excellence  developed  by  the  company  in  the  tliree  years'  ex- 
perience it  has  had  in  this  branch  of  the  business.  It  is  prac- 
tically noiseless  and  runs  at  a  speed  of  about  900  revolutions 
per  minute.  There  are  many  admirable-  features  of  con- 
strucLion  embodied  m  this  outfit  and  in  practice,  it  is  said, 
it  has  demonstrated  the  practical  value  ot  the  inventor's 
idea.  The  company  claims  that  the  arrangement  of  parts 
makes  it  impossible  for  the  bearings  to  get  out  of  line  and 
prevent  heating  and  gumming  of  the  shaft.  Bearings  are 
ample,  and  the  arrangement  for  oiling  is  one  of  the  special 
features  of  this  motor.  A  large  supply  of  lubricant  is 
carried  in  a  chamber  and  fed  to  the  shaft  by  a  ring  arrange-" 
ment.  The  position  of  this  chamber  makes  it  almost  im- 
possible for  any  oil  to  run  out  and  be  thrown  off  by  the.  fan 
blades.  The  parts  are  all  simple,  compact  and  easily  accessi- 
ble. 


I 


February  23.  1895 

Creaghead  Arc   Lamp  Pulley. 

The  arc  lamp  pulley  shown  in  ihe  accompanying  cuts  is  a 
convenient  device  for  supporting  arc  lamps  over  trolley 
wires,  or  over  streets  on  which  there  is  considerable  travel. 
Fig.  I  represents  the  pulley  itself  and  Fig.  2  shows  the 
operation  with  lamp  attached.  The  latter  represents  an 
arc  lamp  supported  from  the  pulley  on  the  side  of  the  street. 
When  the  trimmer  pulls  down  on  the  rope  next  to  the  pole  on 
the  right-hand  side,  he  hauls  the  supporting  pulley  toward 
the  center  of  the  street,  with  the  lamp,  and  at  the  same  time 
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Others  in  its  efforts  to  introduce  new  and  desirable  articles 
for  pubHc  use.  The  Mason  Electric  company  of  Chicago 
is  the  western  agent  of  the  IMedbery  insulation  and  will 
be  pleased  to  furnish  samples  and  prices  on  any  of  their 
ooods. 


The  Wheeler  Feed  Water  Heater. 

The  success  attending  the  introduction  and  practical  opera- 
tion of  the  Wheeler  double  tube  system  for  surface  con- 
densers has  induced  the  Wheeler  Condenser  &  Engineering 
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the  heater.  The  feed  water  enters  at  nozzle  C  and  passes 
upward  through  the  annular  spaces  between  the  larger  and 
smaller  tubes,  and  returns  downward  through  the  smaller 
tubes  to  the  bottom  or  settling  chamber  Z>,  and  finally  out 
through  the  discharge  nozzle  E.  This  insures  the  most  per- 
fect circulation  and  prevents  undue  pressure  on  the  feed 
pumps,  while  the  feed  rt'ater,  being  subdivided  into  many 
small  streams,  absorbs  all  the  heat  possible  from  the  exhaust 
steam.  The  discharge  nozzle  E  is  placed  high  enough  in  the 
settling  chamber,  so  that  the  sediment  caught  in  the  latter 
can  not  be  disturbed  by  the  current  of  the  feed  water  as  it 
flows  out.     At  the  bottom  of  the  settling  chamber  is  pro- 


FIG-    2.       CREAGHEAD 

the  arc  lamp  is  lifted  up  to  the  position  shown  by  the  dotted 
lines  in  the  cut.  In  lowering  the  lamp,  the  pulley  moves  to 
the  side  of  the  street  and  the  lamp  drops  down  to  the  side  of 
the  street  of  its  own  weight.  The  operating  rope  is  attached 
to  a  loop  on  this  pulley  and  passes  to  the  pole  pulley,  as 
shown  in  the  right-hand  side  of  the  cut,  and  down  to  the 
trimmer.  The  rope  that  is  fastened  to  the  lamp  passes  up 
from  the  lamp  over  the  large  pulley  wheel  of  the  pulley  and 
then   to  the  eyebolt    in    the    pole    on    the   left,    where  it 


FIG.    I.       SOME   NEW   DEVICES   IN   ELECTRIC   LIGHTING. 

is  made  fast.  The  span  wire  or  cab'.e  is  such  as  is  used 
in  suspension  of  arc  lamps  ordinarily.  This  span  wire 
is  fastened  into  the  eyebolts  on  the  pole  at  each  end. 
The  supporting  pulley  is  mounted  on  this  span  wire  so 
that  it  will  roll  back  and  forth  on  the  small  grooved 
wheels  in  the  upper  part  of  the  case.  This  pulley  is  light  in 
weight,  neat  in  appearance  and  is  very  serWceable.  It  ia 
manu factured  by  the  Creaghead  Engineering  co m pany, 
Cincinnati,  O. 


Some  New  Devices  for  Electric  Lighting. 

The  Fiberite   company,    manufacturer  of   the  Medbery 
insulation,  has   recently  gotten  out  some  new  devices  in  the 


FIG.    2.      SOME   NEW   DEVICES    IN    ELECTRIC    LIGHTING. 

shape  of  keyless  lamp  sockets,  as  shown  in  Fig.  i,  made 
to  fit  all  types  of  lamps,  for  use  in  mines,  breweries, 
factories,  tanneries,  and  other  places  where  there  are  gases  " 
and  vapors  destructive  to  metal  sockets.  Tliese  are  made 
upon  a  new  principle.  They  are  entirely  moist ure-prooi 
and  are  not.  subject  to  corrosion  by  acids  or   gases,  and   are 


FIG.    3.      SOME    NEW  DEVICES   IN    ELECTRIC    LIGHTING. 

very  popular  where  they  are  known.  The  company  is  also 
offering  a  wall  socket.  Fig.  2,  for  use  in  street  cars,  and  in 
other  places  for  ornamental  purposes,  where  brass  is  not 
available.  Fig,  3  shows  a  new  type  of  insulating  joint  for 
gas  chandeliers,  which  is  stronger  and  better  than  those 
heretofore  presented.  These  goods  are  all  offered  at  prices 
that  will  enable  their  speedy  introduction.  The  high  char- 
acter of  the  Medbery  insulation  is  a  sufficient  guarantee  of 
the  quality  of  these  goods,  and  this  company  is  leading  all 


ARC    LAMP    rULLEV. 

company,  39  and  41  Cortlandt  street.  New  York,  to  apply  the 
same  principle  and  similar  construction  in  the  design  of  the 
Wiieeler  feed  water  heater,  as  shown  in  the  accompanying 
cut.  This  heater  is  adapted  for  stationary  or  marine  steam 
engines,  either  condensing  or  non-condensing,  and  is  built 
in  sizes  ranging  from  50  to  2,000  horse  power.  The 
cut  shows  the  vertical  style  of  heater.  When  there  is  not 
sufficient  head  room  for  this  style,  or  If  for  "any  other  reason 


r Exhaust  Outlet. 


FIG.    I.       CREAGHEAD   ARC   LAMP    PUI.LEV. 

vided  a  cock  for  blowing  off  the  sediment.  A  drain  cock 
is  also  provided  in  the  lower  part  of  the  heating  chamber 
for  draining  off  the  condensed  steam.  The  shell  of  the  heater 
is  made  of  cast-iron  or  steel  plate  as  preferred.  Particular 
attention  is  called  to  the  manner  in  which  the  tubes  are 
secured.  Both  the  larger  and  the  smaller  tubes  are  provided 
with  thickened  ends  with  screw  threads.  These  tubes  are 
securely  screwed  into  their  respective  heads,  and  perfectly 
tight  joints  can,  therefore,  be  guaranteed.  The  upper  ends 
of  the  tubes  being  free,  ample  provision  is  thus  obtained  for 
expansion  and  contraction.  The  tubes  are  of  seamless  brass 
or  copper  carefully  tinned  inside  and  outside.     They  can  be 


THE   WHEELER    FEED   WATER    HEATER. 


it  is  deemed  advisable  to  place  in  a  horizontal  position,  the 
heater  is  built  on  the  horizontal  plan  and  placed  between 
two  sections  of  the  exhaust  pipe.  As  shown  by  the  sec- 
tional view,  the  exhaust  steam  from  the  engine  eaters 
through  nozzle  A,  fills  the  heating  chamber,  completely  en- 
veloping the  exposed  surface  of  the  large  tubes,  and  then 
passes  out  at  the  upper  nozzle  B.  There  is,  therefore,  little 
or  no  impediment  to  the  exhaust  steam  as  it  passes  through 


removed  for  cleaning  or  repairs  by  unskilled  labor.  These 
tubes  are  tested  to  500  pounds  pressure  per  square  inch. 
Fig.  3  shows  in  section  the  details  of  both  the  inside  and  out- 
side tubes,  and  the  method  of  fastening  them  to  their  re- 
spective tube  heads,  as  described.  To  remove  the  tubes  for 
repairs  or  cleaning  they  are  simply  unscrewed  by  means  of 
a  screwdriver  tool  inserted  in  the  slot  cut  for  the  purpose  at 
the  end  of  each  tube. 
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Adams  Dynamo. 

1  lie  accomi^anying  cut  represenls  the  improved  Adams 
dynamo  and  motor,  which  the  E.  G.  Bernard  company  of 
T roy,  N.  Y.,  has  been  making  for  some  time.  While  the 
company  has  not  aimed  at  bringing  out  any  new  style 
or  type  of  machine,  it  has,  it  is  claimed,  greatly  improved  on 
the  standard  type  in  a  number  of  details. 

One  of  the  principal  features  is  making  the  magnetic 
field  out  of  wrought-iron  forged  in  one  piece,  thus  doing 
away  with  any  joints  in  the  raagnelic  field  and  decreasing 
the  number  of  parts,  which,  from  an  engineering  point  of 
view,  is  of  considerable  importance,   beside  making  an  ex- 


New  Hundred  Light  Machine. 

In  the  accompanying  cut  is  illustrated  a  new  hundred 
lighter,  manufactured  by  the  Onondaga  Dynamo  company 
of  Syracuse,  N.  Y.  The  frame  consists  of  a  cast-iron  base 
with  the  supports  for  the  boxes  cast  in  one  piece.  The  field 
magnets  are  of  the  b^st  forged  wrought-iron.  The  pole 
pieces  are  soft  cast-iron  shrunk  on  the  center  of  the  forged 
iron  magnet  cores.  The  magnets  are  bolted  to  the  cast- 
iron  base  and  furnished  with  a  cap  piece,  the  whole  forming 
a  very  powerful  magnet  of  the  double  horse-shoe  type.  The 
armature  is  of  the  drum  type,  built  up  of  disks  of  a  special 
iron,  thoroughly  insulated  with  paper  and  mica.     The  corn- 


West  Second  street  between  6  a.  m.  and  6  p.  m.,  and  no 
train  can  stop  on  street  crossings  or  stand  on  the  streets. 

The  carrying  of  freight  is  always  subject  to  regidation  by 
the  city. 

The  charge  for  carrying  freight  within  the  city  limits  shall 
not  exceed  $3  per  car  for  any  single  haul. 

The  company  must  file  a  receipt  of  the  city  for  all  de- 
mands against  the  city  caused  by  removal  of  tracks  for  con- 
struction of  sewer  on  Eleventh  and  Twelfth  streets. 


Station      Output     Thomson      Recording 

Wattmeter. 

To  furnish  a  mathematically  correct  in.sliument  to  meas- 
ure the  full  output  of  a  station  and  at  the  same  time 
automatically  to  record  the  result,  the  meter  department  of 
the  General  Electric  company  has  devised  a  new  recording- 
wattmeter  known  as  form  "  tJ,"  which  is  a  development  of 
the  Thomson  recording  wattmeter.  It  is  a  series  instru- 
ment and  take;  the  whole  current  through  its  fiekl, 
thus  eliminating  errors,  it  is  claimed,  which  might  arise 
were  a  high  capacity  shunt  employed.  The  field  of  the 
meter    consists     of    -x  l  hdf     tui  1     mide     of    a    solid 


tremely  simple,  compact  machine  of  high  efficiency.  The 
Bernard  company  is  the  only  maker  in  America  of  this  type, 
although  a  number  of  prominent  manufacturers  in  Europe 
adopted  it  some  years  ago.  It  has  the  least  number  of 
l^arls  of  any  machine  at  present  on  the  market. 

The  insulation  is  of  mica  throughout.  The  mechanical  de- 
tails are  of  the  latest,  such  as  sslf-oiling  bearings,  self- 
centering  phosphor  bronze  journal  boxes,  automatic  brush 
holders  and  positive  belt-adjusting  rails.  The  commutator 
is  made  of  tempered  copper  insulated  with  the  best  quality  of 
India  mica.  The  dynamos  are  compound  wound  and  abso- 
lutely automatic  under  all  conditions  of  load.  Alt  parts  of 
tiie  machines  are  interchangeable  and  any  parts  proving  de- 
fective in  one  year  will  be  replaced  fiee  of  charge. 

The  Bernard   company  is  just  issuing  an  attractive  price- 
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mutator  being  a  vital  i^art,S])ecial attention  has  been  given  it. 
The  bars  are  of  hard  tempered  copper  insulated  with  care- 
fully selected  mica,  and  assembled  by  experienced  workmen; 
ihey  are  extra  deep  and  long,  so  formed  and  arranged  that 
the  available  portion  includes  nearly  the  whole  depth.  The 
headijuarters  of  the  western  department  of  the  company  is  in 
the  Monadnock  building,  Chicago.  Leslie  W.  Collins  is  the 
manager  of  this  branch. 


Electric   Freight  Transportation    In    Des 
Moines. 

The  Electric  Railway  company  of  Des  Moines,  Iowa,  has 
secured  an  ordinance  for  eight  years  permitting  it  to  carry 
freight.     The  conditions  are  interesting: 

Freight  may  be  carried  on  the  Belt  Line  and  Sebastopol 


EVELAND    SNAP    SWITCH. 


copper  forging  of  high  conductivity,  in  the  form  ot  a 
wide  winged  yoke  having  the  wings  of  sufficient  arm 
to  permit  the  insertion  of  the  supporting  studs.  Within 
the  *'U"  shaped  part  of  this  yoke  revolves  the  arma- 
ture actuating  the  dial  mechanism.  The  shaft  of  the 
armature  is  as  in  the  oHier  "meters,  prolonged,  and  carries  a 
copper  disk  which  revolves  lietween  the  jaws  of  three  mag- 
nets set  at  the  bottom  of  the  meter.  The  resistance  in 
series  with  the  armature  is  external  to  the  meter.  It  is 
installed  at  the  back  of  the  switchboard  and  is  there  out  of 
the  way.  The  meter  is  mounted  directly  on  the  switch- 
board, and  is  supported  entirely  by  the  heavy  studs  which 
pass  through  thejnaterial  of  the  board  and  are  secured  by 
heavy  nuts  to  the  connections  behind.  The  studs  thus 
form  the  mechanical  support  and  the  electrical  connections. 
The  cover  of  the  instrument  is  of  bevelled  plate  glass  set 
in  a  burnished  brass  flange  and  rim  fitting  snugly  against 
the  board,  and  is  provided  with  a  felt  packing  to  exclude 
dust.  All  the  metal  parts  of  the  instrument  are  brightly 
polished,  and  impart  to  it  a  very  handsome  appearance. 
These  meters  are  intended  for  connection  with  each  machine 
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list  and  collective  testimonial  sheet.  The  introduction  of 
the  latter  reads  as  follows:  "We,  the  undersigned,  hereby 
certify  that  we  have  the  system  of  electric  hghting  and 
power,  as  installed  by  E.  G.  Bernard,  in  our  factories  and 
buildings,  for  the  period  of  time  set  opposite  our  names, 
and  time  thus  far  has  proved  all  of  his  assertions  and  guar- 
antees to  be  true,  the  dynamos,  etc.,  having  given  us  per- 
fect satisfaction;  and  we  recommend  this  system  to  those  de- 
siring similar  apparatus.  Dated  February  15th."  Then 
follow  the  signatures  of  over  100  customers. 


STATION     OUTPUT    THOMSON'  RECORDING    WATTMETER. 


Cleveland  Snap  Switch. 

The  Cleveland  snap  switch  is  well  known.  The  Bryant 
Electric  company  purchased  the  patents  several  years  ago, 
and  has  now  10,  20  and  30  ampere  Cleveland  snap  switches 
especially  adapted  for  500  volt  circuits.  The  cut  represents 
one  form  of  the  switch  about  one-half  actual  size. 


Line  connected  by  tracks  on  Front  street;  Second,  from 
Commercial  to  Locust  street,  being  used  by  the  Belt  Line 
until  a  right  of  way  on  Front  street  can  be  maintained; 
Locust  and  East  Third  to  the  power  house. 

The  freight  trains  shall  consist  of  one  motor  car  and  two 
other  cars. 

Five  per  cent,  of  the  gross  receipts  of  the  company  for 
carrying,  mail,  express  and  freight  shall  be  paid  to  the  city 
of  Des  Moines. 

No  steam  motors  shall  be  used,  but  electricity  only. 

All  damages  or  claims  for  damages  arising  from  the  im- 
provement shall  be  satisfied  by  the  company. 

No  freight  train   of  more  than  one  car  may  be  rim  on 


or  each  feeder,  or  a  single  large  meter  may  be  connected  for 
recording  the  total  output  of  an  entire  power  or  lighting 
station.  They  are  manufactured  in  capacities  of  2,500, 
3'750j  5,000,6,250  and  7,500  amperes,  the  first,  third  and 
last  being  considered  the  standard  sizes  and  for  pressures  of 
100  and  500  volts.  The  100  volt  instruments  have  been  de- 
signed for  use  on  the  three-wire  system,  one  meter  being 
placed  on  each  side  of  the  line.  The  500  volt  meters  are  for 
use  on  railway  systems  or  in  a  stationary  power  plants. 
In  addition  to  the  meters  described,  an  arc  station  watt- 
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meter  for  measuring  the  total  output  of  an  arc  machine  has 
also  been  de\'ised.  In  this  instrument  the  principles  of  the 
Thomson  recording  uatlmeter  ha\'e  been  retained,  modifi- 
cations being  introduced  to  adapt  it  for  use  in  connection 
w-ith  constant  current  circuits  of  high  potential.  The 
rheostat  used  with  this  arc  station  meter  is  a  separate  piece 
of  aparatus  to  be  installed  in  front  or  behind  the  board.  It 
is  designed  for  use  under  extremely  high  pressures,  especial 
care  being  given  to  the  insulation,  and  is  mounted  on  a 
marble  base.  The  arc  station  meters  are  Diade  in  four  sizes: 
35  lights,  6.S  amperes;  35  lights,  10  amperes;  50  lights,  6.S 
amperes;  50  lights,  10  amperes. 


New  Lighting  Appliances. 

The  General  Electric  company  has  placed  on  the  market 
a  new  cut-out  and  a  new  socket,  embodying  improvements 
of  an  important  nature.  The  former,  a  double-pole  single 
or  double  cross-over  brancli  plug  cut-out,  is  so  constructed 
as  to  facilitate  its  attaclmient  to  the  wires  already  placed, 
while  holding  the  wires  well  apart  where  they  cross.  It  is  a 
very  compact  device,  of  the  well-known  plug  fuse  type,  the 
fuse  bemg  held  in  a  brass- covered  screw  plug,  which  is  in- 
serted in  the  female  screw  shell  secured  to  the  porcelain. 


NEW  LIGHTING    APPLTANCES—CUT   OUT. 

Replacement  ot  the  fuse  entails  no  further  labor  than  is  in- 
volved in  the  unscrewing  of  the  fuseless  plug  and  the  inser- 
tion of  a  perfect  one,  and  it  is  this  feature  which  makes  the 
plug  cut-out  so  valuable,  especially  in  residences  and  places 
where  fuses  have  to  be  cared  for  by  unskilled  persons. 

The  lamp  socket  is  smaller  than  the  Edison  type.  The 
entire  base  is  formed  of  one  porcelain  piece  of  conical 
shape,  and  ridged  perpendicularly  so  that  there  is  no  danger 
of  short-circuit  between  the  working  parts.  The  key  may 
be  turned  in  either  direction.  The  central  connection  for 
the  lamp  base   is  a  well  tempered  contact  spring  again<-t 
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which  the  lamp  is  screwed  and  a  good  contact  made,  while 
the  spring  serves  to  prevent  the  lamp  from  working  loose. 
The  wires  are  connected  as  directly  as  possible,  needless 
joints  being  avoided.  The  insulating  collar  between  the 
screw  shell  and  outside  shell  is  firmly  locked  in  place  and 
extends  one-sixteenth  of  an  inch  beyond  the  shell. 


The  digit  Telegraph  Line. 

Among  the  difficulties  to  be  encountered  when  telegraph 
lines  have  to  be  constructed  at  high  altitudes  is  first  of  all  the 
cold,    says  the   Indian    Enginee}-.     The  variation    of   the 
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T,    INSIDE. 


length  of  wire  in  a  span  owing  to  change  of  temperature  has 
the  effect  of  varying  the  strain,  and  unless  precautions  are 
taken  the  wire  will  merely  break  from  the  excessive  strain 
due  to  contraction.  It  must,  therefore,  be  erected  at  a 
tension  not  greater  than  one-sixth  of  its  breaking  strain,  so 
as  to  allow  an  ample  margin. 

The  next  thing  is  snow,  which  affects  a  telegraph  line  in 
several  ways.  If  the  alignment  be  not  judiciously  chosen, 
the  whole  line,  posts,  wire  and  all,  may  be  completely 
buried  under  the  snow.  Although  dry  snow  is  a  bad  con- 
ductor, and  it  is  possible  to  send  signals  through  a  wire 
buried  in  it  for  a  considerable  distance,  when  the  snow  be- 
fiins  to  melt  the  conditions  change  and  the  signals  fail. 
Under  any  circumstances,  it  is  an  objectionable  state  of 
affairs,  and  one  that  has  to  be  provided  against.     To  this  in- 


WESTERN    ELECTRICIAN. 

tent  the  site  lor  each-pole  has  to  be  carefully  selected  in 
order  to  avoid  places  where  snow  is  likely  to  accumulate; 
where  this  is  impracticable,  especially  long  poles  must  be 
made  use  of. 

On  the  Gilgit  line  two  high  passes  have  to  be  crossed — 
the  Rajdiangan,  11,600  feet,  and  the  Burzil,  13,500  feet 
On  the  summit  of  the  former  snow  sometimes  lies  to  a 
depth  of  10  to  14  feet,  and  on  the  latter  16  to  iS  feet,  and 
the  poles  used  are. 30  feet  long.  The  poles  need  to  be  veiy 
strong,  for  the  pressure  of  the  snow  upon  them  when  planted 
on  a  slope  is  often  very  great.  The  use  of  stays  or  struts 
has  to  be  avoided  as  much  as  possible,  for  experience  has 
shown  them  to  be  a  source  of  danger  from  the  pressure  ex- 
erted upon  them  by  accumulation  of  snow.  Moreover, 
when  the  ground  is  frozen  hard,  the  post  is  so  firmly  fixed 
that,  provided  it  is  strong  enough,  they  are  not  wanted, 
especially  when  there  is  only  one  wire  Lo  be  supported. 

Another  danger  from  snow  is  due  to  the  fact  that  under 
certain  conditions  of  the  atmosphere  it  is  deposited  on  the 
wire,  forming  a  rope  of  snow  several  inches  in  diameter, 
until  the  line  is  broken  down  by  the  sheer  weight  of  snow. 
Dry  snow  does  not  adhere;  but  when  there  is  a  change 
from  rain  to  snow,  or  from  a  mild  and  moist  to  a  cold  and 
dry  condition  of  the  atmosphere,  then  it  does.  This  is  ex- 
emplified by  the  experience  of  last  winter,  when  it  was  found 
that  on  the  Rajdiangan  Pass,  which  is  affected  by  the  mois- 
ture rising  from  the  Woolar  Lake,  the  snow  formed  on  the 
wire,  causing  a  break  in  one  place;  while  on  the  Burzil 
Pass,  which  ihough  much  higher  enjoys  a  dry  climate,  the 
snow  did  not  adtiere,  and  there  was  no  breakdown. 

The  danger  from  wind  pressure  on  a  wire  thickly  coated 
with  snow  is  greater  than  from  the  mere  weight  of  snow. 
The  effect  of  a  high  wind  on  a  rope  of  snow  is  most  disas- 
trous, especially  on  a  line  carrying  several  wire?.'  To  guard 
against  this  danger  on  the  Rajdiangan  Pass,  a  solid  homoge- 
neous steel  wire  of  the  greatest  strength  manufactured  has 
been  put  up  over  the  most  exposed  section,  supported  on 
strong  deodar  poles,  planted  at  short  distances  apart. 

All  these  difficulties,  and  more,  have  had  to  be  overcome 
on  the  Gilgit  line. 

With  the  best  and  most  carefully  constructed  line,  perfect 
immunity  from  damage  in  the  winter  can  hardly  be  hoped 
for,  and  every  possible  provision  for  promptly  restoring 
communication  w^hen  an  interruption  occurs  has  to  be  made. 
To  this  end  offices  of  observation  are  being  maintained  at 
Guraisand  Minimarg,  which,  with  those  at  Bandipurand  As- 
tor,  command  the  two  dangerous  passes.  In  the  winter  there 
is  absolutely  no  local  labor  procurable,  audit  is  necessary  to 
retain  permanently  sufficient  men  to  form  a  strong  party  for 
interruption  duty  when  required.  Every  man  has  to  be 
fully  rationed  and  supplied  with  warm  clothes.  Two 
Europeans  are  stationed  at  each  office,  and  everything  has 
been  done  that  will  help  to  render  their  services,  efficient, 
andtheirsolitary  life,  during  the  months  they  are  cut  off  by 
the  closing  of  the  passes,  as  bearable  as  possible.  Each 
office  has  been  supplied  with  different  patterns  of  snow 
shoes,  which  it  is  confidently  expected  will  prove  of  great 
value,  when  once  the  men  become  practised  in  their  use. 

H.  S.  Olphert  is  the  telegraph  officer  who  has  been  en- 
gaged in  the  construction  of  the  Gilgit  line,  and  it  remains 
to  be  seen  from  the  results  of  the  coming  winter  whether 
his  labors,  and  the  care  and  forethought  bestowed  upon  the 
work  by  the  Telegraph  Department,  will  be  justified,  and 
a  reliable  service  maintained  with  this,  the  most  outlying 
portion  of  Her  Majesty's  Indian  dominions. 
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Hotel  Proprietor  Objects  to  the  Engines 

A  Reading,  Fa.,  dispatch  of  February  3d  says:  Tliere  is 
a  possibility  of  this  city's  electric  service  being  temporarily 
interfered  with  under  unusual  circumstances.  William  B. 
and  George  W.  Gabel,  landlords  of  the  Exchange  Plotel, 
last  evening  filed  a  bill  in  equity  asking  for  an  injunction  to 
restrain  the  Metropolitan  Electric  company  from  operating 
its  four  large  engines  in  the  plant  adjoinijig  the  hotel. 
These  engines  constitute  the  motive  power  for  the  dyna- 
mos that  furnish  the  electricity  for  the  trolley  cars  of  the 
Keadmg  Traction  company  (excepting  the  East  Reading 
and  Stony  Creek  branches)  and  for  the  city  electric  lights. 
Judge  Ermentrout,  in  chambers,  directed  that  the  bill  be 
filed  and  notice  given  to  the  company  that  application 
would  be  made  in  open  court  for  a  preliminary  injunc- 
tion. If  an  injunction  should  be  granted  and  the  machinery 
stopped,  the  street  electric  lights  and  those  in  business  and 
other  places,  where  there  are  no  private  electric  plants, 
would  not  burn,  and  the  trolley  cars  would  cease  to  run. 
Messrs.  Gabel  set  forth  that  the  engines  make  a  loud  noise 
and  cause  the  doors,  furniture  and  beds  to  sway  and  rock 
like  a  cradle,  rendering  sleep  impossible  and  causing  the 
occupants  sick  headache  and  other  ailments;  that  some 
members  of  the  plaintiff's  families  are  ill  most  of  the  time 
owing  to  the  "nuisance;"  that  half  the  boarders  have  al- 
ready left  and  the  others  say  they  will  leave  if  the  annoy- 
ance continues;  that  transient  customers  are  driven  away, 
and  that  if  the  company  is  not  restrained  from  operating 
the  engines  the  hotel  will  have  to  be  abandoned. 


The  bill  introduced  in  the  Illinois  Legislature  by  Mr, 
Cody  of  Cook  regulating  telephone  charges,  provides:  The 
rate  for  telephones  m  cities  of  1,000,000  inhabitants  and 
over  shall  not  exceed  $78  per  annum;  in  cities  of  500,000 
and  less  than  1,000,000,  not  to  exceed  $66  per  annum;  in 
cities  of  100,000  and  less  than  500,000,  not  to  exceed  $48 
per  annum;  and  all  cities  lees  than  100,000,  not  to  exceed 
$36  per  annum.  If  the  charge  or  price  fixed  shall  not  be 
deemed  remunerative  upon  the  capital  invested,  the  company 
may  file  sworn  statements  to  this  effect,  and  an  investiga- 
tion be  made  and  the  rate  established  so  as  to  pay  the  cap- 
ital invested  10  per  cent.  The  penalty  for  violation  is  a 
fine  of  not  less  than  Jpioo  nor  more  than  $500  for  each 
offense.  The  fine  is  to  be  apportioned  equally  between  the 
state  and  the  county  in  which  the  offense  is  committed. 
The  person  aggrieved  may  recover  in  a  civil  action  for 
damages. 


New  England  News. 

Boston,  February  14.— The  Edison  Electric  Illumi- 
nating company  of  Brockton,  Mass.,  will  probably  soon 
transfer  neaily  all  of  its  stock  to  capitalists  in  this  city.  At 
the  present  time  the  majority  of  the  stock  is  owned  by  Dr. 
Wallace  C.  Keith,  Fred  P.  Richmond,  Fred  B.  Howard 
and  Horace  Richmond  of  Brockton.  The  deal  will  cancel 
all  of  their  interests  in  the  corporation  as  well  as  the  stock 
of  several  others.  Practically  the  Boston  buyers  will  own 
the  plant  if  the  deal  is  consummated.  The  purchasers  are 
well  known  Boston  capitalists  with  other  large  electric 
holdings,  but  until  the  deal  goes  through  they  do  not  wish 
to  have  their  names  made  public. 

A  petition  was  received  in  the  House  of  Representatives 
the  other  day  from  L.  D.  James  and  others  for  an  act  to 
incorporate  the  Western  Hampshire  Street  Railway  com- 
pany, to  operate  in  Williamsburg,  Goshen,  Chester.'ield, 
Worthington  and  Cummington  in  Hampshire  county  in  the 
western  part  of  the  state.  The  capital  stock  is  not  to  ex- 
ceed $150,000  and  the  company  asks  authorization  to 
transact  the  business  of  a  common  carrier  of  goods  and 
merchandise. 

For  several  weeks  negotiations  have  been  in  progress  for 
the  absorption  of  the  Haverhill  &  Amesbury  and  Newbury- 
port  &  Amesbury  electric  railroads  by  the  Lowell  Street 
Railway  company.  Ofircials  of  both  roads  are  very  reticent 
at  present  and  refuse  to  state  whether  any  definite  plan  of 
consolidation  has  been  arrived  at.  The  Newburyport  & 
Amesbury,  one  of  the  roads  in  the  deal,  is  one  of  the  oldest 
local  lines  in  the  state,  having  been  chartered  by  the  Mas- 
sachusetts Legislature  in  1864.  It  was  built  from  Newbury- 
port to  Amesbury  in  1S72,  and  used  ar.  a  horse  railroad  up 
to  five  years  ago,  when  it  was  equipped  with  electricity.  The 
company  owning  it  has  since  added  a  branch  road  lo  New- 
bury. The  Haverhill  &  Amesbury  has  about  iS  miles  of 
track,  covering  Haverhill,  Merriniac,  Amesbury,  Newbury- 
port, Salisbury  and  Salisbury  Beach  and  'Seabrook. 

The  most  important  electric  railway  scheme  which  has 
ever  been  contemplated  in  New  England  is  soon  to  come 
before  the  Legislature  of  New  Hampshire,  whenia  bill  asking 
a  charter  for  the  incorporation  of  the  Merrimac  Valley  &  St. 
Lawrence  electric  railroad  will  come  up  for  action.  Hon  . 
Thomas  Sanders  of  Haverhill,  Mass.,  the  president  of  the 
company,  has  been  in  Concord,  N.  H.,  within  a  few  days 
in  the  interest  of  the  scheme,  and,  while  he  appreciates 
the  antagonism  of  the  big  lines  of  steam  railroads 
to  the  scheme  of  permitting  an  electric  rival  to  gain  a 
foothold  in  the  state,  he  is  confident  of  the  prospect  of  real- 
izing success  ultimately.  The  Boston  &  Maine  and  Con- 
cord&  Montreal  steam  railroad  companies,  which  have  been 
fighting  each  other  for  years,  have  joined  in  recognition  of 
the  common  enemy  and  will  undoubtedly  bring  all  their 
combined  influence  to  secure  the  defeat  of  the  scheme  be- 
fore the  Legislature.  If  the  scheme,  as  now  outlined,  is 
carried  out,  the  Merrimac  Valley  &  St.  Lawrence  electric 
railroad  will  start  at  Haverhill,  Mass. ,  pass  through 
Nashua.  Manchester,  Concord  and  the  White  Mountains  in 
New  Hampshire  and  terminate  at  Quebec.  The  plan 
of  the  prosposed  route  is  to  reach  Nashua  by  a 
westerly  course  of  20  miles  from  Haverhill.  Thence 
it  is  to  follow  the  east  bank  of  the  Merrimac 
river  through  Manchester  and  intermediate  towns, 
continuing  northward  through  Concord  on  the  op- 
posite side  of  the  river,  Franklin,  Bristol,  Plymouth,  up  the 
valley  of  the  Pemigewasset  to  the  Profile  House,  and 
through  the  mountains,  via  Jefferson  and  Milan,  to  the  Con- 
necticut lakes.  After  reaching  this  point,  the  northern 
New  Hampshire  boundary,  the  route  will  run  for  nearly  ico 
miles  through  the  Province  of  Quebec  to  a  terminus  on  the 
North  Atlantic  docks  in  South  Quebec.  From  Lake  Win-  . 
nepisseogee,  one  of  the  most  popular  and  beautiful  summer 
resorts  in  the  White  Mountains,  to  Lake  St.  Francis  in  the 
province  of  Quebec,  or  for  nearly  half  the  length  of  the 
proposed  line,  a  country  of  bills  and  mountains  will  be 
traversed,  the  grades  of  which,  it  is  claimed,  can  be  easily 
and  safely  overcome  by  the  electric  cars. 

A  new  method  by  which  passengers  may  notify  conduc- 
tors when  it  is  desired  to  bring  a  car  to  a  stop  is  being 
tried  on  the  West  End  road  in  this  city.  On  one  of  its 
suburban  lines  a  car  has  been  equipped  with  a  series  of 
push  buttons  attached  to  the  framework  of  the  windows. 
By  touchmg  one  of  these  the  passenger  sets  a  gong  in  mo- 
tion over  the  conductor's  head  on  the  rear  platform,  which  is 
a  notification  that  he  wishes  to  leave  the  car.  So  far  the 
scheme  has  worked  entirely  satisfactorily.  -'■^  ^  ^^^'  weeks 
there  will  be  about  300  of  the  cars  supplied  with  the  electric 
Duttons.  and  before  lung  it  is  likely  all  the  cars  will  be  simi- 
larly equipped. 

The  blizzard  and   cold  spell   which  prevailed  for  several 
days  last   week  in   New   England  caused  the  electric  rail- 
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roads  in  ihe  cities  outside  of  Boston  no  end  of  inconvens 
ience  and  did  considerable  damage.  Almost  all  of  the  roadt 
were  lied  up  for  24  hours  and  a  number  of  them  did  no 
oet  to  working  for  even  a  longer  lime.  In  Boston  the 
^Vest  End  road  was  not  seriously  inconvenienced  and  no 
oreat  pecuniary  loss  was  suffered  by  this  system. 

The  city  of  Providence,  R.  I.,  was  in  darkness  on  the 
night  of  February  Sth,  and  for  several  succeeding  nights. 
The  heaviest  loss  through  the  storm  fell  upon  the  Nar- 
rangansett  Electric  Lighting  company,  which  has  a  con- 
tract to  light  all  the  principal  streets  on  both  sides  of  the 
river.  The  terrific  wind  on  the  morning  of  February  Sth 
drove  a  great  tidal  wave  up  the  bay  and  river.  Without  any 
warning  the  employes  in  the  electric  light  station  on  Dyer 
street  found  a  flood  pouring  in  upon  them  which  quickly 
tilled  the  boiler  house  and  put  out  the  fires  under  the  big 
double  battery  and  then  rushed  into  the  engine  room  where 
it  filled  the  wheel-pits  and  stopped  the  engines.  Before  the 
engineer  aad  his  assistants  could  procure  aid  the  monster 
belts,  costing  $10,000,  were  under  water  and  the  plant  was 
crippled.  The  Union  Railroad  company's  electric  plant  is 
near  that  of  the  Narragansett  company,  but  fortunately  it 
stands  higher  from  the  river  bank  and  the  flood  was  ke|)t 
out. 

'  Ihe  Campbell  Electric  Supply  company,  10+  High  street, 
this  city,  has  made  an  assignment  to  close  up  the  business,  to. 
R.  A.  Stewart,  treasurer  of  the  company. 

The  Leicester  Electric  company  has  been  attached  by  the 
General  Electric  company  on  account  of  a  claim  for  $5,000 
secured  by  mortgage.  The  plant  will  be  sold  by  foreclosure 
on  March  15th. 

Last  Saturday  was  Bell  Telephone  day  in  Boston  and  a 
red  letter  day  at  tliat.  R.  L.  Day  &  Co.  supervised  an  auc- 
tion sale  of  3,36s  shares  of  American  Bell  Telephone  com- 
pany stock  not  taken  by  rhe  stockholders  under  the  recent 
offer  of  new  treasury  stock.  The  stock  was  offered  in  50 
share  lots  or  the  whole  at  the  buyer's  option,  payable  and 
deliverable  in  50  share  certificates  on  Tuesday.  The  auction 
room  was  overcrowded  and  early  bidding  was  spirited. 
Starting  at  1S5,  the  bids  were  1S6,  1S7,  iSS,  1S9,  190  and 
191,  at  which  767  shares  were  knocked  down  to  to  Moors  & 
Cabot  Then  followed  a  sale  of  roo  shares  at  190^4  to 
Hornblower  &  Weeks,  50  shares  at  igo  to  J.  Pickering  & 
Moseley,  100  shares  at  190^^  to  E.  N.  Foss,  503  shares  at 
1S9X  to  Moors  &  Cabot  and  the  balance  of  1,748  shares  at 
iS9^'4!to  H.  C.  Wainwright  &  Co.,  who  represented,  a  pool 
of  investment  orders  'from  several  different  houses.  The 
average  price  received  was  1S9.9.  The  same  number  of 
shares  sold  to  stockholders  at  par  would  liave  realized  $336,- 
800,  adiffeience  of  $302,153,  the  total  received  at  the  auc- 
tion being  $638,95325.  This  difference  of  over  $300,000 
is  less  the  commission  of  25  cents  per  share  for  selling.  T,"ie 
price  of  Bell  Telephone  stock  at  the  stock  exchange  was 
stimulated  by  the  auction  sale  and  S3ld  as  high  as  192,  with 
193  bid,  195  asked  at  the  closing. 

.  The  New  England  Telephone  &  Telegraph  company  has 
petitioned  for  a  permanent  iniunciion  against  the  Brattle- 
boro,  Vt.,  Gas  Light  company,  controlling  theelectric  light 
plant  in  Brattleboro,  to  restrain  it  from  operating  wires  that 
interfere  with  the  operations  of  the  telephone  plant.  The 
telephone  service  has  been  worthless  at  night  because  of  the 
induction. 

A  new  self-adjusting  electric  car  fender,  invented  by 
James  O.  Brown  of  Boston,  has  been  put  in  practical  opera- 
tion on  a  car  on  the  Boston  and  Quincy  line,  and  it  is 
announced  that  it  will  soon  be  placed  upon  all  cars  in 
Quincy.  The  mechanism  is  very  simple.  When  an  elec- 
tric car  is  in  n  otion,  the  scoop  or  fender  is  drawn  back  and 
up  under  the  car  out  of  the  way.  Whenever  ihe  motorman 
applies  the  brake,  whether  in"  case  of  impending  accident 
or  not,  the  scoop  is  automatically  run  down  and  ahead  of 
the  front  platform,  ready  to  pick  up  any  object  lying  upon 
the  track.  The  rubber  fingers,  revolving  inwardly,  fixed  to 
the  edge  of  the  scoop,  prevent  bruising  and  insure  a  sure 
landing  in  the  net.  The  fender  also  serves  as  an  indicator 
as  to  the  amount  of  slack  which  the  motorman  allows  his 
brake  chain  when  running  tlirough  a  crowded  street.  It  is 
self  adjusting  to  uneven  surfaces.  No  extra  attention  has  to 
be  paid  to  the  fender  when  the  motorman  changes  the  ends 
of  the  car  to  run  the  other  way.  The  spring  which 
released  the  fender  from  the  ground  when  the  brake  is  loose 
is  so  attached  to  a  lever  that  it  transmits  the  power  to  the 
brake-shoes,  which  enables  the  brake  handle  to  have  more 
power.  The  power  it  takes  from  the  ground  to  rotate  the 
front  roll  tends  to  stop  the  car.  The  railroad  commissioners 
of  this  state  have  this  to  say  of  the  merits  of  Mr.  Brown's  in- 
vention: "The  Foster  &  Brown  car  fender  is  different  in 
type  from  any  of  the  others,  consisting  of  a  cylinder  with 
rubber  fingers  projecting  therefrom.  The  fender  is  brought 
to  the  ground  by  the  operation  ot  the  brake  handle,  and  the 
cylinder  is  caused  to  revolve  by  two  wheels  which  run  along 
the  ground,  one  on  each  side  of  the  track.  This  fender  gave 
unexpectedly  favorable  results  in  our  tests." 


The  Massachusetts  Agricultural  College  at  Amherst  now 
lights  its  own  buildings  by  electricity,  having  just  finished 
putting  in  one  of  the  best  private  electrical  plants  in  the 
state.  J.  C.  E. 

St.  Louis.  Mo. 

St.  Louis,  February  15. — Many  efforts  have  been  made 
to  consolidate  all  the  street  railways  of  iit.  Louis  into  one 
company  or  management.  So  far  the  state  laws  have  always 
stood  in  the  way  of  this  movement.  Capitalization  is 
limited  to  $ro,ooo,ooo;  corporations  are  not  permitted  to 
consolidate,  and  the  stock  of  one  corporation  cannot  be 
owned  or  held  in  trust  by  another.  Three  bills  have  been 
introduced  in  the  upper  house  of  the  state  Legislature  to 
amend  the  statutes  so  as  to  permit  of  a  capitalization  up  to 
$50,000,000,  and  to  permit  the  consolidation  of  corpora- 
ationi,  and  also  the  ownership  of  siock  in  other  coporalions. 
The  idea  is  to  vest  the  ownership  of  all  street  car  lines  in 
St.  Louis  in  one  corporation.  The  new  company  will 
probably  be  entitled  the  St.  Louis  Traction  company,  with 
a  capital  stock  of  $20,000,000.  Not  long  ago  a  committee 
of  appraisement  was  authorized  to  determine  an  approxi- 
mate valuation  of  the  several  lines.  The  result  is  given 
herewith : 

Miles 
Capital  Bonded      of  track 

Railways.  stock.  debt.        (single} 

Cass  Ave.  &  F.  G $  2,500,000      $  1,600,000        30 

Citizens'    .      2,000,000  2,000,000        2i 

Fourth  &  Arsenal   ....         150,000  500,000  6 

Jefferson  Avenue 112,000  100,000  5 

Lindell  Ry.  Co 2,500,000         3,000,000         70 

Missouri  Ry.  Co 2,400,000  500,000        2S 

People's  Cable  Co. . . .  300,000  1,000,000         10 

St.  L.  R.  R.  Co 2,000,000  2,000,000         20 

St.  L.  Sc  S 2,500,000  2,300,000         iS 

Southern  Ry.  common.         Soo,ooo  500,000  S 

Southern  Ry.  pref. .  .  .  700,000  500,000  8 

Union  Depot  Ry 3,000,000  3,000,000        67 

Totals $13,962,000      $16,050,000      2S3 

It  is  estimated  that  the  consolidation  will  effect  a  saving 
of  $100,000  per  year  in  salaries  alone.  The  public  will  be 
benefited  by  the  transfer  prnnlege,  which  will  no  doubt  be 
used  to  as  great  an  extent  as  possible. 

A  bill  has  been  introduced  into  the  state  Senate  requir- 
ing all  electrical  wires  except  trolley  wires  in  cities  of  over 
200,000  inhabitants  to  be  placed  underground.  Three 
members  of  the  St.  Louis  Subway  commission  have  gone  to 
Jefferson  City  to  appear  before  the  joint  committee  of  the 
House  and  Senate  to  look  after  the  interests  of  the  St. 
Louis  subway  scheme. 

A  bill  has  also  been  introduced  to  fix  telephone  rates  iii 
cities  of  75,000  to  200,000  inhabitants  at  $45  per  year;  in 
cities  of  25,000  to  75,000  inhabitants  at  $30  per  year,  and  in 
cities  of  3,000  to  25,000  inhabitants  at  $25  per  year,  and  in 
no  city  more  than  $60  per  year. 

A  bill  is  now  before  the  City  Council  authorizing  the  con- 
struction and  operation  of  a  street  railway  belt  line.  Al- 
most the  entire  line  will  be  made  up  of  existing  lines,  as 
follows:  The  Peoples'  Railway  from  Seventeenth  and  Chou- 
teau avenue  over  Chouteau  avenue  and  Fourth  street  to 
Washington  avenue,  thence  over  the  Lindell  avenue  railway 
on  Washington  avenue  west  to  Eighteenth  street  and  thence 
south  over  the  track  of  the  Union  Depot  and  Lindell  railway 
companies  on  Eighteenth  street  to  Chouteau  avenue  again. 
A  short  piece  of  single  track  on  Chouteau  avenue  from 
Seventeenth  to  St.  Ange  will  be  required  to  complete  the 
necessary  double-track  arrangements.  The  object  of  the 
new  line  is  to  accommodate  down-town  traffic  and  also  to 
establish  a  transfer  system  from  the  belt  Ime  to  all  inter- 
secting lines.  Every  road  in  the  city  excepting  the  Jeffer- 
son avenue  line  will  be  crossed  by  ihe  new  belt  line. 
Charles  Green,  president  of  the  Peoples'  Railway  company, 
is  the  promoter  of  this  new  scheme. 

Another  ordinance  is  pending  before  the  City  Council 
providing  for  the  use  of  fenders  for  street  cars.  The  man- 
agers of  the  several  street  car  companies  have  been  in  con- 
ference with  the  committee  on  railroads  with  a  view  to 
amending  the  bill  so  as  to  conform  to  the  practical  requive- 
m'  nts  of  street  car  service. 

file  Citizens'  railway,  formerly  a  cable  road,  has  been 
changed  to  electric  power  and  is  now  in  successful  opera- 
tion throughout  its  entire  length  from  Fourth  street  to  the 
city  limits,  and  also  the  Fair  Ground  branch  on  Grand 
avenue.  R.  J.  XL 

PERSONAL. 

II.  F.  Taite  has  been  appointed  manager  of  the  western 
department  of  the  National  Conduit  Manufacturing  com- 
pany, with  headquarters  at  542  Rookery,  Chicago. 


tion'Driving  Park  for  $4,000,  and  is  negotiating  for  the 
purchase  of  an  electric  light  plant  with  which  to  illuminate 
the  track  for  racing  at  night." 

The  Jefferson  City  Light,  Heat  &  Power  company,  Jef- 
ferson Ciiy,  Mo.,  has  decided  to  add  to  the  present  electrical 
equipment  one  1,000  light  machine  to  furnish  current 
for  power  and  light.  After  the  additional  equipment  is  put 
in  the  company  will  furnish  current  day  and  night.      ' 


ELECTRIC  RAILWAYS. 

The  Detroit  Railway  company  has  contracted  with  the 
Cambria  Iron  company  of  Johnstown,  Pa.,  for  rails,  bolts 
and  fish  plates  for  about  forty-five  miles  of  track.  The  price 
agreed  upon  is  $170,000.  The  contract  for  all  special  work, 
such  as  curves,  switches  and  crossings,has  been  given  to  the 
Cleveland  Frog  &  Crossing  company,  the  price  being  $48,- 
600.  Both  contracts  stipulate  that  deliveries  shall  begin  in 
April  and  shall  continue  as  rapidly  as  materials  are  required. 

A  safety  trolley  car  fender  is  at  last  reported  to  have 
been  of  actual  service.  A  Rochester,  N.  V.,  paper  tells 
the  incident  as  loUuws:  Eddie  Horton,  aged  seven  years, 
who  lives  with  his  parents  at  the  corner  of  Tremont 
street  and  Caledonia  avenue,  was  riding  a  sled  down  a 
hill  and  across  Caledonia  avenue.  On  one  trip  he  had 
reached  the  center  of  the  street  when  an  electric  car  ap- 
proached at  a  high  rate  of  speed.  There  was  a  collision 
and  when  the  car  was  stopiied  Eddie  was  perched  on  the 
life  guard  crying  lustily.  There  was  a  deep  cut  in  his 
forehead,  his  face  was  lacerated  and  one  of  his  arms  was 
sprained.  He  was  taken  home,  where  he  is  rapidly  re- 
covering from  his  injuries. 

The  promoters  of  the  pr^iposed  electric  railway  irom 
Albany,  N.  Y.,  to  Castleton  via  Greenbush,  have  secured 
the  right  of  way  for  their  proposed  line.  The  railway  will 
be  for  the  accommodation  of  passengers  and  local  freight  be- 
tween these  places,  and  the  fare  is  fixed  at  10  cents  from 
Albany  to  Castleton  and  5  cents  to  Greenbush.  The  power 
house  will  probably  be  located  near  the  Genet  school  house 
in  East  Greenbush,  as  there  is  a  plentiful  supply  of  pure  water 
close  at  hand.  The  managers  of  tlie  Albany  and  Greenbush 
bridge  are  ready  to  co-operate  and  fix  a  liberal  rate  for 
crossing  that  structure  hs  soon  as  alLarrangements  have 
been  made  to  construct  the  railway.  It  is  the  intention  to 
operate  five  passenger  and  two  freight  cars  on  the  proposed 
railway.  The  main  or  Castleton  cars  will  leave  Albany  every 
hour  and  the  Greenbush  cars  every  20  minutes. 

Articles-  of  incorporation  of  the  Frankfort  &  Utica 
Street  Railway  company  have  been  filed  in  the  office  of  the 
secretary  of  state  at  Albany,  N.  Y.  The  length  of  the  pro- 
posed road  is  seven  miles,  its  termini  being  (he  intersection 
of  Main  and  Litchfield  streets  in  Frankfort,  and  the  westerly 
line  of  the  county  of  Herkimer,  connecting  with  the  Bleecker 
Street  <S:  Utica  Park  railway.  The  capital  stock  of  the  com- 
pany is  $70,000  divided  into  700  shares  of  $100  each.  Ten 
per  cent,  of  the  amount  of  the  capital  stock  has  been  paid  in. 
It  is  the  intention  to  build,  equip  and  operate  an  electric 
railway  between  Frankfort  and  Utica.  The  eastern  termi- 
nus of  the  proposed  new  road  is  the  western  terminus  of  the 
proposed  electric  road  from  Herkimer  through  Mohawk, 
Ilion  and  Frankfort,  and  with  that  road  and  the  Bleecker 
Street  road  will  form  a  line  from  Genesee  street  in  Utica 
lo  Main  street  in  Herkimer. 


TELEGRAPH. 


The  French  government  has  ordered  from  the  cable 
manufacturing  establishment  of  A.  Grammont  in  Pont-de- 
Cht-rui  a  deep  sea  cable  of  a  length  of  550  kilometers  to  be 
laid  between  Mozambique,  on  the  east  coast  of  Africa, 
and  Madsungo,  in  Madagascar.  The  cable  is  expected  to 
be  ready  for  delivery  next  month. 

-  The  new  telegraph  line  from  Buffalo  to  Clearmont,  Wyo., 
connecting;  with  the  Western  Union  line  at  the  latter  place, 
was  completed  on  December  2Sth.  The  re-establishment  of 
Buffalo's  telegraphic  communication  was  celebrated  by  a 
parade  with  a  band  of  music.  This  line  is  especially  import- 
ant to  stock-growers  of  that  section  of  Wyoming  in  en- 
abling them  to  catch  a  good  market  for  their  shipments,  and  at 
one  time  the  Buffalo  telegraph  line  saved  many  lives. 

The  Western  Ll^nion  Telegraph  company's  central  cable 
office  recently  published  a  bulletui  received  from  Port 
Darwin,  Australia,  reporting  serious  interruption  to  the 
Government  telegraphs  of  that  country  and  great  difficulties 
encountered  in  the  work  ofres'^oration  owing  to  floods.  All 
Australian  telegrams  were  accepted  subject  to  delay.  The 
telegraphs  in  the  Transvaal  were  also  interrupted,  and  mes- 
sages for  that  part  of  Africa  were  likely  to  meet  with  some 
delay.  The  Eastern  Telegraph  company  reported  that 
there  were  no  prospects  for  the  restoration  of  the  Austra- 
lian land  lines  at  present.  The  country  is  slill  under  flood. 
The  Commercial  Cable  company  announced  that  messages 
from  Shanghai  take  about  five  and  three-quarter  hours  in 
transit,  and  from  Yokohama  about  six  and  one-quarter. 


TELEPHONE. 


ELECTRIC  LIGHTING. 

The  electric  lighting  companies  of  Cincinnati,  Ohio,  have 
adopted  the  meter  basis  on  motor  as  well  as  lighting  circuits. 

An  electrically  hghted  racetrack  will  be  operated  in  Kan- 
sas City  soon.     Robert  J.  Holmes  has  leased  the   Exposi- 


It  is  charged  that  large  blocks  of  the  stock  of  the 
Mutual  Automatic  Telephone  company  of  Philadelphia 
have  been  issued  to  politicians  and  councilmen  of  that 
city  to  secure  franchises.     The  matter  is  under  investigation. 

The  Cehtral  Union  Telephone  company  has  reduced  the 
telephone  charges  in  Decatur,  111.,  50  per  cent,  for  all  ser- 
vice. This  course  has  been  taken,  it  is  said,  to  crush  the 
Harrison  Telephone  company,  which  has  600  instruments 
in  use  at  a  rental  of  $26  each  a  year. 

The  report  of  the  sub-companies  of  the  Erie  Telegraph 
&  Telephone  company  for  thre  emonths  ended  December3i, 
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1S94,  shows:  Gross  income,  $270,337. 03;  gross  expenses 
(including  dividends  paid),  $262,i2S.iS;  surplus,  $8,208.85; 
proportion  of  dividends  received  by  ihe  Erie  Telegraph  & 
Telephone  company,  $61,587.50;  dividend  Xo.  45,  $48,000; 
surplus,  $13,587.50;  total  surplus  for  the  three  months,  $21,- 
796-35- 

The  directors  of  the  Duluth  Telephone  company  have 
elected  officers  for  the  ensuing  year  as  follows  :  Arthur  G. 
Fuller,  president;  Col.  C.  H.  Graves,  secretary;  A.  W. 
Taussig,  treasurer,  and  Edward  Lomasney,  manager.  Mr. 
Lomasney,  since  coming  to  Duluth,  has  had  charge  of  the 
local  system,  and  now  by  vote  of  the  directors  succeeds  to 
the  position  as  general  manager,  formerly  held  by  Mr.  Van 
Brunt,  who  has  retired  from  the  company. 

The  annual  report  of  the  Wisconsia  Telephone  company 
shows  that  the  value  of  the  real  estate  owned  by  the  com- 
pany amounts  to  $130,825.15,  an  increase  of  $97.90  over  a 
year  ago.  The  length  of  wire  in  the  state  controlled  by  the 
company  is  13,494  miles,  and  the  number  of  instruments  in 
use  is  7.000.  The  gross  earnings  of  the  company  for  the 
year  ended  December  31,  1S94,  were  $421,213.73.  The 
gross  earnings  of  the  company  for  the  year  ended  Decem- 
31,  1S93,  amounted  to  $414,756.18. 


POWER  TRANSMISSION. 

The  Clear  Creek  Gold  Mining  iS:  Water  Power  company 
has  been  organized  by  New  York,  Philadelphia  and  Colo- 
rado capitalists  to  wrest  from  the  bed  of  Clear  Creek,  for 
thirteen  miles  above  Golden,  Colo.,  the  vast  accumulation 
of  gold  supposed  to  have  been  deposited  there  through  the 
ages,  and  to  supply  electrical  power  for  the  running  of  all  sorts 
of  machinery.  Henry  Levis  of  Philadelphia  is  the  president 
and  representative  of  the  eastern  capitalists.  The  Denver 
men  are  Scott  J.  Anthony,  vice-president;  E.  W.  Rollins, 
treasurer;  Dr.  W.  G.  Smith,  secretary,  and  J.  M.  Downing 
and  H.  J.  Mayham,  who,  with  those  named  and  Mr.  Keene 
of  Philadelphia,  constitute  the  board  of  directors.  The 
company  contemplates  supplying  power  to  run  the  street  cars 
and  all  sorts  of  plants  in  Denver  by  generating  electricity 
many  miles  away. 


MISCELLANEOUS. 


At  a  recent  election  of  officers  of  the  Jenney  Electric  Mo- 
tor company,  Indianapolis,  Ind. ,  the  following  named  gentle- 
men were  elected:  C.  D.  Jenney,  president  and  general  man- 
ager; A.  A.  Barnes,  vice-president;  E.  W.  Jenney, secretary 
and  treasurer. 

TRADE  NEWS. 

The  Jenney  Electric  Motor  company,  Indianapolis,  Ind., 
has  contracted  for  the  erection  of  a  new  factory,  which  it 
hopes  to  have  completed  within  6q  days. 

The  sales  of  the  Triumph  Electric  company,  Cincinnati, 
O.,  have  averaged  about  one  machine  per  day  for  the  last 
three  weeks,  and  orders  are  still  coming  in.  The  advantages 
which  this  company  claims  for  its  machines  are  becoming 
better  known  each  day,  and  in  practice  their  superiority  is 
fully  demonstrated. 

The  new  17  circuit  switchboard  installed  by  J.  Grant 
High  &  Co.  of  Philadelphia  for  Eben  Harding  &  Co.  of  that 
city,  is  said  to  be  one  of  the  finest  placed  in  that  city  for  a 
long  time.  It  was  at  this  place  that  the  first  Edison  appa- 
ratus was  put  in  Philadelphia,  and  the  plant  has  been  long 
pointed  out  as  a  model  electric  lighting  equipment. 

The  Abendroth  &  Root  Manufacturing  company,  28 
Cliff  street.  New  York,  is  the  sole  maker  of  the  Root  im- 
proved water-tube  boiler  so  generally  employed  in  electric 
lighting  and  street  railway  power  stations.  It  has  branch 
offices  in  the  Perm  building,  Cincinnati,  0.,  Monadnock 
building,  Chicago,  III.,  Security  building,  St.  Louis,  Mo.j 
and  at  No.  8  Oliver  street,  Boston,  Mass. 

Nicholas  &  Barr,  28  West  Washington  street,  Chicago, 
are  placing  on  the  market  the  Gate  City  soldering  furnace 
for  which  they  claim  many  points  of  excellence,  including 
economy  of  fuel,  simplicity  of  construction,  a  burner  that 
cannot  be  clogged  up  and  fixed  pump.     This  furnace  can  be 


WESTERN    ELECTRICIAN. 

used  in  strong  winds  on  roofs,  and  is  especially  adapted  for 
electricians",  plumbers',  tinners',  cornice  makers'  and  roof- 
ers' use.  It  is  particularly  well  adapted  for  conduit,  electric 
light  and  telephone  work. 

The  Electric  Appliance  company,  Chicago,  has  just  pub- 
lished and  distributed  a  copy  of  the  rules  and  regulations  of 
the  National  Board  of  Fire  Underwriters  in  neat  and  con- 
venient form  for  ready  reference.  Inasmuch  as  these 
regulations  are  now  required  in  all  the  large  cities  and  a 
majority  of  the  smaller  ones,  it  is  very  necessary  that  every 
one  in  the  electrical  business  should  be  familiar  with  them. 
The  Electric  Appliance  company  has  a  number  of  extra 
copies  and  will  be  pleased  to  send  them  on  appHcation. 

The  Shawhan-Thresher  Electric  company  of  Dayton,  O., 
has  just  completed  an  installation  for  the  United  Brethren 
Publishing  company  of  that  city  for  furnishing  light  and 
power.  The  installation  is  complete  in  every  detail,  the 
iron-clad  type  of  machine  being  used  throughout.  Two  30 
kilowatt  generators  comprise  the  generating  plant,  while 
eight  motors  are  distributed  throughout  the  various  depart- 
ments. The  company  some  time  ago  made  an  installation 
for  the  King  Powder  company,  comprising  the  transmission 
of  1, 200  horse  power,  the  generatorsbeing  of  the  direct  con- 
nected type  of  200  kilowatt  capacity  and  fifteen  motors 
varying  from  20  to  So  horsepower. 


BUSINESS. 


The  American  Carbon  company  of  Dayton,  O.,  is  find- 
ing it  difficult  to  keep  up  with  the  rush  of  orders  which 
have  continually  found  their  way  to  the  office.  The  ex- 
cellent line  of  carbon  specialties  which  this  concern  han- 
dles has  become  known  all  over  the  United  States,  and 
has  never  failed  to  give  perfect  satisfaction. 

The  Automatic  Switch  company  of  Baltimore  has  re- 
ceived a  flattering  testimonial  from  H.  B.  Beckman  of  New- 
burg,  N.  Y.,  in  which  he  says  that  the  automatic  non-rever- 
sible motor  starter,  supplied  by  this  company,  has  been  in 
constant  use  since  last  May,  in  large  store-houses  operating 
a  large  elevator,  and  it  has  given  perfect  satisfaction.  It 
is  simple,  strong  and  durable,  and  thoroughly  reliable. 

The  Diamond  Electric  Manufacturing  company,  Peoria, 
111.,  reports  an  excellent  business  for  the  last  six  months. 
The  company  has  received  orders  from  its  well-known  watt- 
meters and  tranformers  from  all  over  the  country.  In  fact 
it  has  done  such  a  tremendous  business  that  its  present  lacil- 
ities  are  entirely  inadequate  to  the  demand,  and  it  is  now 
negotiating  for  a  new  factory  which  it  hopes  to  occupy 
within  a  few  months. 

The  Royal  Electric  company  of  Peoria,  III.,  reports  the 
following  sales  of  alternators  and  their  capacity  in  trans- 
formers, last  month:  Columbus,  Neb.,  1,250  lights;  Roan- 
oke, III.,  500  lights;  El  Paso,  111.,  1,250  lights;  Morton, 
III.,  650  lights;  Cambridge,  111.,  650  lights;  Grand  Haven, 
Mich.,  r,0uo  lights;  Raymond,  N.  H.,  500  lights;  Havana 
Cuba,  500  lights;Los  Angeles,  Cal.,  500  lights;  Warsau, 
111.,  1,000  lights;Iowa  Falls,  la.,  1,250  lights.  The  com- 
pany also  reports  a  steady  increase  of  transformer  sales. 

With  a  record  of  ten  years  of  use,  the  P.  &  B.  insulating 
products  have  become  familiar  to  every  electrician  in  this 
country  and  are  becoming  well  known  abroad.  The  Stand- 
ard Paint  company  of  New  York,  with  Chicago  office  at 
1S6  and  iSS  Fifth  avenue,  which  manufactures  these  com- 
pounds, publishes  many  hearty  endorsements  of  its  material, 
bearing  date  from  iSSS  to  1894.  It  is  remarked  that  P.  ^S. 
B.  compounds  are  highly  recommended  by  the  boards  of  tire 
underwriters  in  the  leading  American  cities,  for  coating 
mouldings  to  be  placed  in  damp  places,  making  cut-out 
boxes  water-proof  and  practically  fire-proof. 

Ed.  Wertheim,  207  and  209  Lake  street,  Cliicago,  sole 
agent  for  the  Union  Carbon  Works,  Kronach,  Germany,  hav- 
ing succeeded  in  making  these  carbons  known  to  advantage, 
is  now  carrying  a  full  stock  of  soft  cored  and  solid  carbons 
for  immediate  deliveries.  The  Union  carbons  have  been 
tested  by  the  Armour  Institute  in  Chicago.  The  test  was 
conducted  by  Prof.  W.  M.  Stine,  who,  after  comparing  them 
with  other  carbons,  pronounced  the  "Union  carbon"  to  have 
the  longest  life  and  *'to  be  the  only  make  that  gave  a  really 
satisfactory  arc  in    an   alternating   current  lamp."       These 
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carbons  have  been  tested  by  a  large  number  of  electric  com- 
panies in  this  country  and  all  pronounce  them  tobe  first-class 
in  every  respect.  Some  of  the  companies  are  alreadv  using 
them  extensively,  and  the  prospects  of  increasing  th'e  sales 
of  Union  carbons  in  this  country  are  bright. 

Friends  of  M.  M.  Wood  will  be  interested  to  know  that 
he  has  started  in  business  for  himself.  It  will  be  remem- 
bered that  Mr.  Wood  was  for  a  number  ofyears  district  en- 
gineer for  the  Edison  company  on  the  Pacific  Coast,  and 
was  also  connected  with  the  Ansonia  Electric  company  and 
recently  with  the  Wallace  Electric  company,  Chicago.  His 
excellent  work  in  the  far  West,  as  well  as  with  his  Chicago 
cennections,  is  too  well  known  to  need  comment  here.  The 
Wood  specialties  are  now  thoroughly  familiar  to  everyone 
in  this  country  interested  in  the  purchase  of  high  class  elec- 
trical supplies.  Mr.  Wood's  office  will  be  at  1536  Monad- 
nock Block,  Chicago.  His  laboratory  is  at  Berwin,  111., 
and  the  development  and  manufacture  of  his  high-class 
electric  lighting  and  railway  supplies  is  busily  occupying  a 
number  of  skilled  workmen.  Those  interested  in  the  latest 
novelties  in  this  line  should  write  for  catalogue  and  other 
descriptive  matter  covering  Mr.  Wood's  work. 

"  Exhaust  Steam  Utilized  to  Effect  Economy  or  Increase 
of  Power— and  How"  is  the  title  of  a  12S  page  book  just 
issued  by  Warren  Webster  &  Co.  of  Camden,  N.  J.  The 
little  volume,  as  its  sub-title  indicates,  is  an  illustrated  cata- 
logue of  the  Webster  vacuum  feed-water  heater  and  puri 
fier,  and  the  merits  of  this  widely-known  device  are  attrac- 
tively set  forth.  Views  are  given  of  the  main  office  and 
works.with  a  description  and  cuts  of  the  vacuum  heater.  The 
introduction  contains  this  statement:  "The  Webster  vacuum 
feed-water  heater  and  purifier  in  its  latest  construction  and 
modifications  of  design  adapted  for  special  requirements, 
represents  the  greatest  economy  for  use  with  exhaust 
steam.  Enjoying  a  reputation  for  acknowledged  superior- 
ity during  the  past  six  years,  in  which  time  have  been  in- 
stalled over  400,000  horse  power,  we  desire  to  thank  our 
patrons  of  the  past  for  their  many  favors  and  to  meet  those 
to  whom  the  subject  is  as  yet  an  investigation.  In  present- 
ing this,  our  latest  revised  and  illustrated  catalogue,  it  is 
with  the  hope  that  the  facts  presented  will  carry  conviction 
to  an  investigating  temperament  and  the  diffi:rence  in  princi- 
ple for  the  results  intended  be  self-explanatory,  efiecting 
for  the  greatest  range  of  service  the  highest  excellence  m 
every  detail  throughout.  Opportunities  for  economy  are 
frequently  sacrificed  by  inefficient  apparatus  adopted  upon 
the  basis  of  price  lists  and  discounts."  -A.  large  number  of 
pages  is  devoted  to  testimonial  letters. 

The  Fellowship  club's  unique  St.  Valentine's  banquet  at 
Kinsley's,  Chicago,  was  an  opportunity  for  pleasing  elec- 
trical decorative  work  that  redounded  greatly  to  the  credit 
of  the  Chicago  Edison  company.  Purchasing  Agent  Charles 
Holmes  of  the  Edison  company  was  in  charge  of  all  the 
decorative  electrical  work  at  this  banquet!  and  working 
in  conjunction  with  the  electrician,  A.  T.  Erown  of  Kins^ 
ley's,  it  may  besaid  that  the  beautiful  electrical  effects  played 
a  most  important  part  in  that  enjoyable  affair.  The  banquet 
was  spread  for  125  covers  on  five  tables.  Each  table  was  in 
the  shape  of  a  heart,  three  of  them  being  fifteen  feet  and 
two  ten  feet  long,  and  of  proportional  width.  Without  at- 
tempting to  detail  the  strikingly  handsome  furnishings  out- 
side of  the  electrical  fittings,  it  may  be  said  that  in  the 
middle  of  each  of  the  three  large  tables  was  something 
which  looked  like  a  bed  of  red  flowers  in  the  shape  of  a 
heart  about  four  feet  long.  These  center  pieces  consisted 
each  of  a  mass  of  ruby  electric  lights.  When  illuminated 
the  effect  of  the  three  table  decorations  was  most  striking 
and  peculiar,  and  particularly  so  from  the  fact  that  the  glow 
from  the  ruby  lights  of  the  center  pieces  predominated  over 
the  few  other  lights  in  the  central  chandelier  and  elsewhere 
in  the  room.  The  most  strikmg  feature  of  the  decorations, 
however,  was  the  fan  at  the  head  of  the  room.  This  piece, 
it  will  be  remembered,  was  exhibued  at  the  General  Elec- 
tric company's  display  at  the  World's  Fair.  It  had  been 
shipped  to  Chicago  forr  this  occasion,  and  the  company 
went  so  far  as  to  have  a  special  expert,  Charles  W.  Moffett, 
Jr.,  come  on  from  New  York  to  install  and  operate  the  fan. 
Its  peculiar  featurewas  the  openmg  and  closed  effect,  secured 
by  the  cutting  in  and  out  of  lights  placed  so  as  to  represent 
the  ribs  or  stcks  of  the  fan.  Without  a  doubt  the  Chicago 
Edison  company  handled  the  electrical  work  of  this  banquet 
in  a  most  creditable  and  thorough  manner. 
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533,861.  Electric  Locomotive.  Eben  M.  Boynton,  West 
Newbury,  Mass.      Application  filed  April  9,  1S94. 

Among  the  claims  allowed  is  that  of  the  combination  with  the 
car  body  of  a  frame  iastened  to  it  near  one  end,  having  guide 
wheels  engaging  with  an  upper  guide  rail,  a  driving  wheel  hav- 
ing removable  web  plates  fastened  to  hubs  revolving  loose  on 
a  shaft  in  the  frame,  armature  and  field  magnet  elements  be- 
tween the  web  plates,  and  one  element  fastened  to  the  wheel 
tire  and  the  other  element  to  the  shaft,  and  means  lor  fastening 
the  shaft  to  the  motor  frame  or  allowing  it  to  rotate. 

533,869.  Conduit  System  for  Electric  Railways.  Fred- 
erick S.  Davenport,  Jerseyville,  111.  Application  filed 
October  26,  1S94. 

It  is  claimed  for  the  arrangement  illustrated  that  there  is  the 
combination  with  a  feed  wire  and  traveling  contact  bar  of  an 
underground  conduit  having  for  one  of  its  sides  one  of  the  track 
rails  secured  to  the  laterally  projecting  base  of  the  opposite 
side,  the  top  of  the  latter  being  surmounted  by  a  removable 
cover  adapted  to  shelter  and  protect  the  feed  wire  and  contact 
bar, 

533>873-  Alternating  Current  Dynamo -electric  Machine. 
Axi:l  Ekstrom,  Lynn,  Mass.  AppHcation  filed  July 
26,  1894. 

The  features  of  the  arrangement  illustrated  in  the  accom- 
panying diagram  are  coils  can  ied  upon  a  revolving  armature, 
collecting  rings  connected  to  the  terminals  of  the  coils,  a  com- 
mutator in  the  lead  from  one  of  the  terminals  to  one  of  the  col- 
lecting rings,  a  shunt  bctwe'-n  the  terminal  and  collecting  ring 
carried  upon  and  revolving  with  the  armature,  and  a  second 
shunt  around  the  commutator. 


Issued  February  12,  iSg^. 

533,877.  Railway  Signaling  Apparatus.  Charles  L.  Fielder, 
London,  Eng.     Application  filed  June  13,  1S94. 

A  signal  rod  iormed  In  two  parts  and  a  collapsible  link  con- 
nection, having  its  ends  permanently  pivoted  to  the  parts,  a 
pivoted  locking  blade  having  a  normally  vertical  side  for  the 
link  connection  to  slide  against,  whereby  the  parts  of  the  signal 
rod  are  operatively  connected,  and  the  link  connection  is  pre- 
vented from  collapsing,  and  an  electro-magnet  having  a  pro- 
jecting piece  attached  to  its  armature  for  holding  the  free  end 
of  the  blade  stationary. 

533,885.  Apparatus  for  Winding  Armature  Coils.  Henry 
Geisenhijner,  Schenectady,  N.  Y.  Application  filed 
August  22,  1S94. 

The  device  Illustrated  is  described  as  a  curved  supporting 
body,  part  of  approximately  the  same  radius  as  the  armature 
core  to  which  the  coil  is  to  be  applied,  containing  reciprocating 
parts  upon  each  side  provided  with  grooves  for  engaging  the 
sides  of  the  arnnture  coil,  means  for  retaining  the  wires  of  the 
coil  in  the  grooves,  and  slides  for  engaging  the  ends  of  the  coil, 
provided  with  movable  blocks  upon  their  ends  The  parts  are 
arranged  to  co-operate.  The  coil  may  be  wound  In  a  single 
vertical  plane,  the  reciprocating  parts  engaging  the  sides  may 
be  separated  and  the  slides  brought  nearer  together  to  shape 
the  coil,  and  the  retaining  means  upon  the  reciprocating  pans 
and  the  blocks  upon  the  sides  may  be  moved  to  release  the  coil 
from  its  engagement  with  the  apparatus  and  permit  its  removal. 

533,893.  Electrical  Exchange  System.  George  W.  Hey 
and  Arthur  E.  Parsons,  Syracuse,  N.  Y.  Application 
filed  March  30,  1S93. 


Anelectrical  exchange  system,  consisting  of  a  scries  of  me- 
-tailic  circuits,  and  an  automatic  switching  device  suitably  con- 
nected In  the  circuits  and  provided  with  means  operated  by 
electric  currents  passed  over  one  of  the  wires  of  the  circuits, 
whereby  one  of  the  circuits  is  connected  to  any  of  the  others. 

533,902.  Electrically  Operated  Recording  Instrument  for 
Compasses.     Charles  L.    Jaeger,    Maywood,    N.    J. 

Application  filed  January  25,  1894. 

The  combination  of  a  helical  conductor,  a  conductor  arranged 
adjacent  to  the  same,  means  for  feeding  a  tape  between  the  two, 
and  electrical  connections,  forms  the  first  claim  of  this  inven- 
tion. 

533>9ro.  Tip  for  Electric  Conductors.  Amandus  Metzger, 
Schenectady,  N.  Y.  Application  filed  November  26, 
1S94. 

The  features  of  this  Invention  are  a  conductor  tip,  comprising 
a  flat  body  portion  doubled  upon  itself  and  provided  with  a  hole 
for  a  bolt  or  screw,  a  tube  formed  integrally  with  the  flat  por- 
tion of  the  tip,  and  upset  or  bent  so  that  one  side  of  the  con- 
ductor Is  in  the  plane  of  the  flat  portion,  and  lugs  also  formed 
Inte;?rally  with  the  flat  part  of  the  tip,  and  adapted  to  embrace 
the  tube  and  secure  the  whole  together. 

533,913.  Fuse  Block  and  Socket.  Frederick  W.  Mount, 
St.  John,  Can.     Application  filed  July  16,  1894. 

This  is  a  fuse  block  provided  with  a  hollow  bushing,  having 
a  screw  threaded  end  in  combination  with  a  socket  screwed  to 
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the  end,  and  fusible  conductors   passing   directly  from  ihe  fuse 
block  through  the  bushing  into  the  socket. 

533)919-  Synchronizer  for  Clocks.  Henry  S.  Prentiss, 
Elizabeth,  N.  J.     Application  filed  June  30,  1S92. 

One  claim  reads  as  follows:  In  a  clock  system,  the  combi- 
nation of  a  master  clock  constructed  to  close  the  circuit  at  a 
predetermined  period  before  the  hour,  and  to  break  it  at  the 
hour,  and  a  secondary  clock  provided  with  a  separable  con- 
nection between  two  operative  parts  of  the  train,  an  electro- 
magnet conlrolling  said  connection,  a  detent  for  arresting  the 
movement  of  the  train  when  in  a  predetermined  position,  and 
two  circuit  closers  operated  by  the  train,  the  one  being  set  to 
close  the  circuit  through  the  electro-magnet  in  advance  of  the 
closing  of  the  circuit  at  the  master  clock,  and  to  break  it  sinuil- 
taneously  with  the  closing  of  the  circuit  at  the  master  clock,  the 
second  circuit  closer  being  set  to  close  the  circuit  through  the 
electro-magnet  at  the  hour  as  indicated  by  the  secondary  clock. 

=53,920.  Series  Parallel  Controller.  Edward  D.  Priest, 
'  Schenectady,  N.    Y.     Application   filed  November  24, 

1S94. 

The  method  of  operating  electric  motois  described  consists 
in  closing  the  circuit  through  a  resistance  with  the  motors  in 
multiple  series,  then  cutting  out  the  resistance,  leaving  the 
motors  in  multiple  series  as  a  running  position,  then  reinsert- 
ing the  resistance  and  breaking  the  circuit,  then  changing  the 
motors  from  series  multiple  to  multiple  by  first  shunting  each 
motor  with  the  circuit  still  open,  then  closing  the  c  ircuit  through 
a  resistance,  and  then  cutting  out  the  resistan  e,  leaving  the 
motors  all  in  multiple  as  their  running  position. 

533,926.  Electric  Automatic  Block  System  Signal.  Joseph 
B.  Stewart,  Haverstraw,  N.  Y.  Application  filed 
March  S,  1S94. 

Claim  one  reads  as  follows:  In  an  electric  automatic  block 
signal  system,  ihe  combination  with  the  normally  open  track 
section  circuits  of  batteries,  one  at  the  end  of  each  track  sec- 
tion circuit,  and  polarized  relays,  one  terminal  of  each  relay 
being  connected  to  one  track  section  circuit  at  the  end  most  dis- 
tant from  its  battery,  and  the  other  terminal  being  connected  to 
the  end  of  the  adjacent  track  section  circuit  at  a  point  opposite 
its  battery,  and  all  the  batteries  being  arranged  with  their  like 
poles  in  the  same  direction,  the  connection  being  such  that  the 
polarized  relays  only  from  the  circuit  from  the  battery  at  the 
next  station  ahead. 

,030.      Armature  Winding.    David  P.  Thomson,  Schen- 
ectady, N.  Y.     Application  filed  August  4,  1894. 

In  a  series  wound  dynamo-i  lectric  machine  the  features 
'  claimed  are  armature  coils,  a  commutator  having  a  plurality  of 
segments  for  each  armature  coil,  a  lead  from  each  armature  coil 
to  a  point  equidistant  from  ihe  segments  to  which  it  is  to  be 
connected,  and  leads  from  such  point  to  the  several  commuta- 
tor segments,  thus  forminr  from  each  armature  coil  to  its  ap- 
propriate commutator  segments  leads  of  substantially  equal 
resistance  and  self-induction. 

5.931.  Dynamo-electric    Machine.       Elihu    Thomson, 
'  Swampscott,    Mass.     Application  filed  December  29, 

1S90. 

The  method  described  crregulating_  a  dynamo  for  constant 
potential  under  changes  of  speed  consists  in  applying  a  coun- 
ter-excitation by  means  of  a  separate  source  of  energy  more 
sensitive  to  speed  changes  than  the  main  dynamo. 

5.932.  Carbon  for  Arc  Lamp.   Elihu  Thomson,  Swamp- 

scott, -Mass.     Application  filed  November  26,  1894. 

A  carbon  electrode  for  an  arc  lamp,  compri.-ing  an  outer  shell 
of  hard  carbon  and  an  inner  core  of  softer  maferial,  the  elec- 
trode having  a  cup  at  its  tip,  whereby  ihe  inner  core  is  cut 
awav  from  the  end  of  the  carbon. 


533' 


attachment  of  the  said  hand  as  the  latter  is  carried  around  by 
the  said  arbor,  and  circuit  wires  making  connection  with  the 
said  shell  and  the  said  contacts. 

534.025.  Automatic  Telegraphing  Machine.  Charles  E. 
Yetman,  Oak  Park,  111.  Application  filed  December  2, 
1S93. 

In  automatic  telegraph  machines  there  is  the  combinati<.n 
with  the  rotating  driver,  and  with  the  circuit  make  and  break 
rin^;   mounted   loosely   and    separately   about    the    driver,  but 

movable  to  and  from 'the  same,  and  supported  intermittently 
thereon  at  the  ring-rim,  whereby  the  ring  is  revolved  in  single 
direction  only,  of  the  shifter  brake  controlled  from  the  character 
key  to  throw  said  ring  into  and  out  of  engagement  with  the 
driver. 

534,036.  Galvanic  Battery.  "Warren  P.  Freeman,  Brook- 
lyn, N.  Y.     Application  filed  June  11,  1894. 

In  a  galvanic  battery,  comprising  an  imperforate  walled  box, 
having  a  number  of  cells,  there  are  an  exterior  boss  on  the 
bottom  of  the  box  for  each  cell,  and  corresponding  to  the 
porous  cups  within,  combined  with  the  porous  cups,  fastening 
elements  which  pass  through  the  porous  cups  and  enter  said 
bosses,  zinc  electrodes,  a  transverse  tray  provided  with  a 
pocket  in  us  under  side  above  each  cell,  a  carbon  secured  to 
and  pendent  from  the  tray  in  each  pocket,  means  to  seal  the 
tray  to  ihe  cover,  and  means  to  convey  away  the  current,  each 
pocket  being  provided  with  a  sealing  compound  to  prevent  the 
acid  fumes  from  escaping  upward  around  the  upper  ends  of  the 
carbons. 


NO.    533,869. 

533,936.  Electric  Battery.  James  M.  Wells,  Peoria,  111. 
Application  filed  July  31,  1893. 

In  a  therapeutic  battery  the  combinati  n  is  claimed  of  an  in 
closing  case  or  shell,  having  its  interior  divided  into  two  com' 
partments  by  a  partition  of  insulating  material,  battery  ele- 
ments supported  by  the  partition  within  one  compartment  of 
the  case  adapted  to  contain  suitable  battery  fluid  an  induction 
coil  arranged  in  the  other  compartment  of  the  case,  and  bavmg 
its  core  and  primary  heli."!;  scparat'  d  by  a  metallic  sleeve,  elec- 
trical connections  between  the  core  and  primary  helix  of  tlie  in- 
duction coil  and  l.he  positive  and  negative  battery  elements  re- 
spectively, a  vibrating  spring  armature,  a  scries  of  hollow 
plugs  secured  in  the  partition  between  the  compartments  of  the 
inclosing  case,  and  adapted  to  receive  plugs  carried  by  suitable 
electrodes,  and  electrical  connection  between  such  plugs,  the 
helices  of  the  induction  coil  and  the  armature, 

533,967.  Combined  Telephonic  and  Telegraphic  System. 
Christopher  A.  Shea,  Boston,  Mass.  Application  filed 
July  30,  1S92. 

In  a  metallic  circuit  for  simultaneous  telephonic  and  tele- 
graphic service  the  combination  is  described  of  a  main  line  or 
circuit  connected  on  one  side  through  a  condenser  with  one 
terminal  of  the  telephone  or  telephone  lonvcrter,  and  with  the 
telegraph  battery  and  instrument  by  a  line  having  an  inductive 
resistance  to  telephone  currents,  and  a  branih  line  having  a 
telephonic  current  resistance  and  condenser  connecting  the 
line  to  the  telegraph  instrument  and  battery  with  the  other  ter- 
minal of  the  telephone  or  telephone  converter,  the  telephone  or 
telephone  converter  being  also  connected  with  the  other  line  of 
the  metallic  circuit  through  a  condenser. 

533'975-  Automatic  Heat  Regulating  Apparatus.  Will- 
iam Waters,  Oshkosh,  Wis.  Application  filed  July 
20,  1S94. 

Claim  i:  In  an  automatic  heat  re  ulati  g  apparatus,  the 
combination  of  a  circuit,  a  thermostat  in  said  circuit,  a  switch 
for  shunting  the  circuit,  a  lever  for  movin  said  switch,  a  catch 
engaging  said  lever,  a  magnet  in  the  circuit  for  releasing  the 
catch,  a  damper  connected  to  said  lever,  a  continuously  recip- 
rocated bar  adapted  to  move  said  lever  and  a  source  of  elec- 
trical energy. 

533)979-      Electrical    Time  Alarm.      Walther  Wilke,  Wer- 

melskirchen,   Germany.     Application   filed   Augu'-t  7, 
1S94. 

Thf:  combination  is  claimed  of  the  arbor,  hub  mounted  there- 
on, insulating  packing  on  the  conoidal  end  of  said  hub,  the 
conoldal  shell  fitting  on  the  said  packing,  the  hand  carried  by 
said  shell,  contacts    arranged  to  be  successively  touched  by  an 


534,092^ '  Means  for  Mounting  Dynamos  on  Railway  Cars. 
William  Biddle,  Brooklyn,  N.  Y.  Application  filed 
May  23,  1894. 

The  last  claim  reads:  The  combination  with  the  a.\le  and 
dynamo  of  a  frame  passing  beneath  the  dynamo,  and  to  which 
the  dynamo  is  bolted,  a  box  bolted  to  the  dynamo  frame  and 
extending  over  the  journal  of  the  axle,  there  being  an  oil  box 
below  the  journal,  a  bearer  upon  which  the  dynamo  frame  rests, 
dust  caps  extending  out  from  the  dynamo  frame  and  bo.x  re- 
spectively, and  at  both  ends  of  the  journal  gearing  for  connect- 
ing the  axle  and  the  armature  shaft,  and  a  box  for  inLlosing 
such  gearing,  having  at  one  side  an  annular  flange  for  receiv- 
ing the  edges  of  one  of  the  dust  caps. 


ig   Current    Motor.      Robert  H.  Hass- 
Pa.     Application    filed  November  30, 
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534,038.      Dynamo-eleclric    Machine.      Rodolphus    Fuller, 

Detroit,  "Mich.     Application  filed  October  20,  1S94. 

Ihe  combination  in  a  dynamo-electric  machine  ol  the  arma- 
ture shaft,  two  commutators  on  opposite  ends  of  the  shaft,  two 
sets  of  brushes,  the  binding  posts  and  two  sets  of  field  wind- 
ings are  claimed,  comprising  a  series  and  shunt  winding  in 
eauh  set,  the  terminals  of  the  shunt  windmgs  being  connected 
respectively  to  the  brushes,  and  the  series  windings  to  a  brush 
and  a  lead. 

534,060.  Electric  Controller.  George  F.  Card,  Coving- 
ton, Ky.     Application  filed  May  17,  1894. 

A  series  of  contacts,  a  series  of  pivoted  arms  carrying  con- 
tacts adapted  to  engage  with  the  contacts  of  the  other  series, 
means  for  holding  the  contacts  in  or  out  of  engagement, 
mechanism  for  imparting  an  initial  movement  to  the  pivoted 
arms,  and  means  for  automatically  completing  the  movement 
are  the  features  of  this  invention. 

534.078.  Regulating  Device  for  Car  Motors  or  Other 
Electrical  Apparatus.  Horace  F.  Parshall,  Schenec- 
tady, N.  Y.     Application  filed  December  11,  1S91. 

1  his  is  a  controlling  device  for  electrical  apparatus,  having 
several  coils,  and  consists  of  a  rotata'  le,  sectional  shaft,  a_  re- 
sistant e  conductor  and  contacts  connected  to  different  points 
therein,  a  switcharm  movable  over  the  contacts  during  the  first 
part  of  the  rotation  of  the  shaft,  and  connected  to  one  section 
of  the  shaft,  a  body  on  the  other  section  having  switch  contacts, 
co-operating  contact  brushes  or  devices,  the  contacts  being  so 
located  on  the  body  as  not  to  change  the  connection  of  the  coils 
until  the  body  has  rotated  through  a  considerable  arc,  and  an 
automatically  detachable  connection  between  the  sections  of 
the  shaft. 

534.079.  Armature  for  Dynamo  electric  Machines.  Horace 
F.    Parshall,    Schenectady,   N.    Y.     Application    filed 

.  February  20,  1S92. 

A  stationary  field  magnet,  a  stationary  armature  core  of  iron, 
and  a  rotating  armature  body  consisting  of  an  iron  ring  in  the 
annular  space  between  the  field  magnet  poles  and  the  statiun- 
ary  core,  the  ring  having  transverse  passages,  and  insulated 
conductors  in  the  same  forming  a  winding  for  the  armature. 

534.083.  Telephone  Metallic  Circuit.  Chri-iopher  A. 
Shea,  Boston,  Mass.     Application  filed  July  30,  1S92. 

The  circuit  described  for  the  iransmission  of  electrical  im- 
pulses comprises  two  wires  presenting  reciprocally  inductive 
sections  to  each  other,  the  wires  being  connected  areach  end 
with  the  earth,  and  at  one  end  being  wound  around  a  receiving 
instrument,  at  the  other  end  one  wire  having  therein  the  sec- 
ondary coil  of  a  telephone  transmitter,  and  the  other  a  coil 
similar  to  and  balancing  the  secondary. 

534.084.  Combined  Telephone  and  Telegraph  System. 
Christopher  A.  Shea,  Boston,  Mass.  Application  filed 
Jtily  30,  1S92. 

As  a  means  of  neutralizing  the  noise  of  telegraph  currents  in 
a  telephone  converter  or  telephone  connected  with  a  line  used 
lor  both  telephonic  and  telegraphic  purposes,  a  connection 
with  earth  to  a  point  in  the  coils  of  the  telephone  converter  or 
telephone  is  made  in  combination  with  an  auxiliary  or  neutral- 
izing coil  wound  round  the  converter  or  tel  phone  in  the  oppo- 
site direction  to  the  telephone  coil,  connected  to  earth  from  one 
point  therein  and  from  another  point  to  the  telegraph  line,  and 
a  telephone  inductive  or  other  resistance  interposed  inthe  wire 
or  wires  between  the  neutralizing  coil  and  the  point  of  juncture 
of  the  telephone  loop  with  the  main  line. 

534.085.  Telephone  Metallic  Circuit.  Christopher  A. 
Shea,  Boston,  Mass.     Application  filed  July  30,  1S92. 

The  combination  of  two  live  wires  between  two  stations,  each 
wire  being  provided  with  means  for  transnutting  and  receiving 
an  electrical  impulse,  including  at  each  end  a  core  and  a  coil  of 
wire  around  it,  with  a  third  wire  between  stations  wound  round 
cores  in  succession  in  the  opposite  direction  to  the  live  coils 
round  cores, 

534.086.  Electric  Arc  Lamp.  Thomas  Spencer,  Philadel- 
phia, Pa.     Application  filed  June  6,  1S94. 

An  arc  lamp  provided  with  a  movable  holder  for  each  elec- 
trode^ suspended  to  permit  the  carbons  normally  to  gravitate 
together,  a  regulating  coil  in  series  with  the  arc,  metallic  guide 
rods  for  the  lower  holder,  rods  having  their  lower  extremities 
terminating  above  the  arc  for  the  upper  holder,  and  contact 
brushes  mounted  on  the  respective  holders,  are  the  features 
claimed. 


534)i5i-  Alternati: 
ler,  Pittsburg, 
1894. 

A  closed  coil  armature  and  a  field  magnet  having  its  primary 
coils  in  circuit  with  a  generator,  closed  secondary  coils  in  in- 
ductive relation  to  the  primary  coils,  each  comprising  two  re- 
versely wound  portions,  one  of  which  includes  that  portion  of 
the  magnetic  field  which  is  of  maximum  densitywhen  the  arma- 
ture is  at  rest,  whereby  a  resultant  electromotive  force  is  pro- 
duced in  said  coils,  which  varies  with  the  variations  in  the 
distribution  of  the  magnetic  lines  of  force  in  the  field  magnet. 

534,158.  Alarm  Device  for  Mills.  Charles  L.  Judge, 
Austin,  Pa.     Application  filed  November  5,  1894. 

A  pair  of  spaced  upright  contact  posts  included  in  a  suitable 
alarm  i  ircuit,  a  pivotally  supported  oscillating  lever  carrying  at 
one  end  a  circuit-closing  bar  working  over  said  contact  posts,  a 
ball  chute  attached  to  the  end  of  the  lever  opposite  the  circuit- 
closing  bar,  a  tube  arranged  under  the  lower  end  of  the  ball 
chute,  and  means  for  elevating  weight  balls  fnim  said  tube  onto 
the  high  end  of  said  ball  chute  to  provide  for  ovei  balancing  the 
end  of  the  lever  carrying  the  circuit-closing  bar. 

534,192.  Air  Compressor.  John  F.  Blake,  New  Haven, 
Conn.     Application  filed  October  iS,  1S94. 

The  arrangement  includes  an  electric  motor  and  a  pump,  an 
expansible  air  receptacle  connected  to  the  pump,  a  weighted 
lever  pivoted  at  one  end  and  forked  at  its  other  end.  the  lever 
being  actuated  by  the  receptacle,  a  vertical  osf-illatory  lever 
engaged  by  the  fork  of  the  first  named  lever,  a  sliding  contact 
engaged  by  one  end  of  the  oscillatory  lever,  and  a  weight  car- 
ried by  the  other  end  of  the  last  named  lever  and  operating  to 
throw  the  contact  in  opposite  directions  to  make  and  break  the 
■  motor  circuit  as  the  weight  is  moved  by  the  expansible  recep- 
tacle to  one  or  the  other  side  of  the  pivotal  center  of  the  oscilla- 
tory lever. 

534,206.  Filament  for  Incandescent  Lamp":.  Thomas  A. 
Edison,  Menio  Park,  N.  J.  Application  filed  January 
4,  1S84. 

The  process  of  making  incandescent  conductors  for  electric 
lamps  consists  in  boiling  a  horny  animal  substance  in  a  suitable 
liquid  to  soften  it,  forming  the  material  into  the  desired  shape, 
and  carbonizing  it. 
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534.207.  Manufacture  of  Carbon  P'ilaments.  Tliomas  A. 
Edison,  Llewellyn  Park,  N.  J.  Applicatiun  filed  De- 
cember 27,  1886. 

The  last  claim  is  for  a  group  of  covered  receptacles  or  carbon- 
izing boxes  for  incandescent  lamp  filaments,  each  box  having 
outer  walls,  inner  walls,  bottom  between  the  walls,  tightly  fitting 
cover,  and  slanda'ds  or  projections  for  separating  the  bo.xes 
when  placed  one  above  another,  whereby  air  spaces  ate  left 
between  them. 

534.208.  Induction  Converter.  Thomas  A,  Edison,  Llew- 
ellyn Park,  N.  J.     Application  filed  May  21,  188S. 

Claim  i:  In  an  induction  converter  the  combination  of  a 
stationary  field  coil  and  a  stationary  armature  with  two  coils, 
said  field  coil  and  one  armature  coil  being  connected  in  multiple 
arc  to  a  source  of  current  by  means  of  commutators,  and  the 
second  armature  coil  being  connected  to  the  consumption 
circuit. 

534.209.  Incandescent  Electric  Lamp.  Thomas  A.  Edi- 
son, Llewell)  n  Park,  N.  J.  Application  filed  Sepleni- 
ber  17,  1890. 

Leading  in  wires  pass  through  and  are  held  in  the  glass  stem 
by  the  fusing  of  the  glass  tube  upon  them,  each  being  composed 
of  an  outer  covering  of  readily  fusible  metal  or  alloy  and  an 
inner  cote  or  base  of  metal  of  comparatively  high  lusing  point. 

534,238.  Supply  System  for  Electric  Railways.  Malone 
Wheless,  Wash'ngton,  D.  C.  Application  filed  Decem- 
ber 3,  1894. 

The  principal  claim  is  for  an  electric  railway  system  com- 
prising a  car  provided  with  three  contact  shoes  insulated  from 
one  another  and  from  the  body  of  the  car,  a  source  of  electrical 
supply  having  its  opposite  poles  connected  to  two  of  said  shoes 
respectively,  and  a  motor  having  one  of  its  poles  connected  to 
one  of  said  last  named  shoes  only,  and  its  opposite  pole  con- 
nected to  the  third  shoe,  in  combination  with  track  terminals  in 
groups  of  three,  one  ior  each' shoe,  set  at  such  intervals  apart 
that  the  contact  shoes  on  the  car  will  reach  one  group  before 
they  leave  the  other,  an  all  metal  service  circuit,  a  feeder  from 
the  supply  side  and  a  return  wire  from  the  return  side  of  said 
service  circuit  connected  to  the  two  track  terminals  of  each 
group  through  which  the  motor  circuit  is  c  mpleted,  normally 
open  contacts  in  each  feeder  and  return  connections,  an  arma- 
ture for  closing  both  sets  of  said  contacts,  a  pick-up  magnet  for 
each  armature  having  its  energizing  coil  connected  to  the  ap- 
propriate two  of  each  group  of-  track  terminals,  and  circuit 
connections  whereby  when  the  car  shoes  meet  a  group  of  tra^ 
terminals,  the  energizing  circuit  of  the  pick-up  magnet  will  be 
closed. 
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President  C.  H.  Wilmerding. 

For  the  first  time  in  its  history  the  National  Electric 
Light  association  has  elected  a  Chicago  man  to  be  its  pres- 
ident. Charles  H.  Wilmerding,  the  gentleman  who  now 
bears  this  honor,  needs  no  inlroduction  to  the  electrical 
fraternit}',  and  especially  to  the  members  and  friends  of 
the  association,  with  which  he  has  been  connected  for  a 
number  of  years,  having  heretofore,  for  several  years,  filled 
subordinate  honorary  offices  in  the  gift  of  the  organization. 
Mr.  Wilmerding  is  devoted  to  the  best  interests  of  the 
association,  and  is  a  faithful  attendant  at  its  conventions. 
He  has  fairly  earned  his  promotion.  In  Chicago  Mr. 
Wilmerding  is  very  well  known  in  electrical  circles  through 
his  connection  with  the  old  Arc  Light  &  Power  company 
and  the  Chicago  Electric  club,  and  as  the  present  general 
superintendent  of  the  great  central  station  company 
of  the  city,  the  Chicago  Edison  company.  His  friends 
rejoice   over   the  new  distinction  which    is  his. 

Charles  H.  Wilmerding  was  born  in  the  city  of 
New  York  on  August  19,  1858,  and  he  comes 
from  a  long  line  of  New  York  and  New  England 
ancestors,  although  the  original  bearer  of  the 
name  in  this  country  was  of  German  birth.  Mr. 
Wilmerding  was  educated  partly  at  home  and 
partly  abroad,  and  attended  Yale  University. 
He  was  trained  as  an  engineer,  and  since  1888, 
the  date  of  his  coming  to  Chicago,  he  has  de- 
voted himself  to  electrical  pursuits.  At  first 
interested  in  the  storage  battery  business,  he 
soon  became  connected  with  the  Chicago  Arc 
Light  &  Power  company,  and  in  time  was  made 
superintendent.  On  the  consolidation  of  this 
company  with  the  Chicago  Edison  company  Mr. 
Wilmerding  was  made  general  superintendent 
of  the  latter,  which  important  position  he  now 
holds.  He  was  a  prominent  figure  in  the  old 
Chicago  Electric  club,  in  which  he  held  several 
responsible  positions.  Mr.  Wilmerding  is  also 
president  of  the  state  association  of  electric  light- 
ing companies,  organized  several  years  ago,  to  look 
after  the  interests  of  central  station  companies. 

Mr.  Wilmerding's  intercourse  with  his  fellow- 
men  is  marked  by  a  certain  dignity  and  reserve, 
and  he  is  not  a  man  to  encourage  undue  famil- 
iarity on  the  part  of  casual  acquaintances.  .He 
is,  however,  thoroughly  grounded  in  the  busi- 
ness of  generating  and  selling  electric  light  and 
power,  and  he  has  the  faculty  of  accomplishing 
much  without  the  least  apparent  exertion  or  the 
slightest  evidence  of  perturbation. 

Mr.  Wilmerding  was  married  in  18S9  to  Miss 
Lily  Valeria   Fay,    and    he    has   two   children. 
Both    Mr.    and    Mrs.   Wilmerding   are   fond   of 
society,  and    Mr.  Wilmerding  is  a  member  of  several  of 
the  leading  clubs. 

Illustrated  Exhibits. 

The  pictures  scattered  through  the  pages  of  the  Western 
Electrician  for  this  week  tell  their  own  story.  They 
show  that  the  exhibits  of  electrical  apparatus  at  the  Cleve- 
land convention  were  varied  and  complete  and  representa- 
tive of  the  industry.  The  greater  portion  of  the  apparatus 
was  shown  in  the  basement  of  the  hotel,  but  many  attrac- 
tive exhibits  were  arranged  on  the  parlor  floor,  while  the 
Westinghouse  company  made  use  of  a  store  on  the  ground 
floor  of  the  hotel  building,  and  the  General  Electric  com- 
pany displayed  its  monocyclic  system  in  operation  in  the 
station  of  the  Cleveland  Illuminating  company  on  Canal 
street.  As  a  whole,  the  exhibition  possessed  much  intrinsic 
interest,  and  it  attracted  the  attention  of  many  of  the  resi- 
dents of  Cleveland  as  well  as  of  the  electrical  men.  A 
number  of  attractive  souvenirs  were  distributed.  A  very 
large  proportion  of  the  exhibits  is  illustrated  in  the  accom- 
panying pictures — larger,  it  is  believed,  than  in  the  case  of 
any  previous  convention  report  in  an  electrical  journal. 
The  different  views  are  clearly  marked,  and  brief  reference 
is  made  to  each  exliibt  in  the  department  headed  * 'Conven- 
tion Notes  and  Personals." 


The  Chicago  Delegation. 

Seldom  has  a  larger  delegation  of  electrical  men  left 
Chicago  to  give  vim  and  energy  to  a  convention  than  the 
one  that  was  carried  in  three  special  cars  over  the  Lake 
Shore  railroad  to  Cleveland  on  the  night  of  February  i8th. 
The  ride  was  a  short  and  pleasant  one,  the  hours  of  departure 
and  arrival  were  convenient,  and  the  party  proved  to  be  a 
sociable  gathering  ot  travelers — congenial  but  not  boister- 
ous. In  all  there  were  52  persons  in  the  parly,  almost  all 
from  Chicago,  including  two  ladies.  E.  L.  Powers,  who 
was  in  charge  of  the  traveling  arrangements,  was  untiring 
in  his  efforts  to  secure  the  comfort  of  all.  The  roster  of 
the  party  is  as  follows: 

Chicago — B.  E.  Sunny,  General  Electric  company;  C. 
H.  Wilmerding,  Chicago  Edison  company;  M.  A.  Sullivan, 
Charles  A.  Schieren  &  Co.;  W.  H.  McKinlock,  Metropol- 
itan Electric  company;  C.  E.  Gregory,  Charles  E.  Gregory 
company;  J.  B.  Wallace,  Wallace  Electric  company;  Wm. 
S.  Hine,  Wallace  Electric  company;  S.  F.  B.  Morse,  S.  F. 
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B.  Morse  &  Co.;  George  S.  Searing,  Hart  &  Hegeman 
Manufacturing  company;  F.  S.  Terry,  Sunbeam  Lamp 
Manufacturing  company;  Charles  G.  Burton,  Central  Elec- 
tric company;  J.  C.  Shainwald,  Standard  Paint  company; 
R.  J.  Rando'lph,  Excelsior  Electric  company;  M.  B. 
Austin,  Safety  Wire  &  Cable  company;  E.  H.  Fox, 
Phcenix  Glass  company;  Carl  K.  MacFadden.  Nutting  Elec- 
tric company;  GeorgeCutter;  H.H.  Cutler,  Cutler-Hammer 
Manufacturing  company;  A.  B.  Conover,  Jr.,  J.  A.  Roeb- 
ling's  Sons'  company;  Prof.  W.  M.  Stine,  Armour  Institute! 
W.  F.  Collins,  F.  L.  Perry,  W.  E.  Keily,  Western  Elec- 
trician; M.  J.  Sullivan,  Electrical  World:  Mrs.  M.  J. 
Sullivan;  H.  M.  Angle,  Chicago  Cross-Arm  com- 
pany; Carl  Kammeyer,  Electrical  Efigineer;  E. 
L.  Powers,  Electrical  Industries;  E.  Nashold,  Nash- 
old  Cleat  company;  Charles  F.  Foster;  Thomas  G. 
Grier,  Bryant  Electric  company;  M.  M.  Wood;  F.  E. 
Donohoe,  American  Electrical  Works;  Charles  S.  Marshall, 
Chicago  Cross-Arm  company;  J.  W.  Wolff,  New  York 
Insulated  Wire  company;  W.  A.  Remington,  Electrical 
Industries;  G.  A.  Hurd,  Crane  company;  J.  H.  McGill, 
Peru  Electric  Manufacturing  company;  Hugo  Benedix;  W. 
B.  McDonald,  Calumet  Gas  company;  H.  F.  Tate, 
National  Conduit  Manufacturing  company;  Charles  E. 
Wilson,  Ft.  Wayne  Electric  corporation;  Albert  Hoppin, 
Edward  P.  AUis  company. 

Detroit— W.  H.  Fitzgerald,  Detroit  Electric  Light  & 
Power  company;  George  E.  Fisher,  Commercial  Electric 
company;  J.  F.  Cummings,  Cunimings-Engelman  Conduit 
company;  W.   H.    Yawkey,  Cummmgs-Engelman   Conduit 


company;  J.    E.   Lockwood,  Michigan   Electric  company; 
J.  H.  Livesey,  General  Electric  company;  A.  Chase. 

Rockford,  III.— M.  A.  Beal,  Forest  City  Electric  Light 
&  Power  company. 

Peoria,  III.— A.  M.  Searles,  Diamond  Electric  company. 
Des  Momes,  la.— J.  A.  Colby,  Des  Moines  Edison  Light 
company;  Mrs.  J.  A.  Colby. 

Milwaukee,  Wis.— S.  G.  Coleman,  Badger  Illuminating 
company. 

Cedar  Rapids,  la.— Mr.  Green. 
Hoopeston,  III. — William  M.  Case. 
The  Detroit  visitors  met  the  Chicago  train  at  Toledo. 
The    Chicago    men    made    a    merry   party  returning   on 
Thursday  night.   Many  obtained  berths  in  the  regular  cars, 
and  Mr.   Powers  secured  an  additional  special  car  for  the 
benefit  of  the  others.     During  the  trip  an  impromptu  meet- 
ing was  held,  and  W.  S.  Hine,  acting  as  the  spokesman  of 
the  party,   conveyed   the   sincere   thanks   of    all   to    Mr. 
Powers  for  his  thoughtful  attentions.     He  also  confounded 
Mr.    Powers   by  announcing  that   the   gentlemen   of    the 
party  could  not  allow  the  occasion  to  pass  with- 
out expressing   their  gratitude  in   more  tangible 
form,  and  that  the  Chicago  master  of  transpor- 
tation must  be  prepared  to  accept  a  testimonial 
on  some  future  occasion.    Mr.   Powers  was  en- 
tirely surprised,  but  expressed  his  thanks  briefly. 


Social  Features. 

There  was  no  banquet  at  the  Cleveland  con- 
vention, but  in  its  stead  a  reception  was  given  to 
the  members  of  the  associati(jn  by  the  ladies  ot 
the  reception  committee  on  Wednesday  evening 
at  the  art  exhibit  in  the  Garfield  building  in  the 
rear  of  the  hotel.  This  was  the  most  ambitious 
social  feature  of  the  meeting,  and  was  a  pleasant 
gathering  of  the  ladies  and  gentlemen  of  the  asso- 
ciation and  their  Cleveland  hosts.  The  visitors  in- 
spected a  fine  cqllection  of  pictures  and  Hstened  to 
good  music. 

The  ladies  of  the  reception  committee  tendered 
a  delightful  luncheon  to  the  visiting  ladies  on 
Wednesday  afternoon  at  2  o'clock  at  The  Still- 
man.  The  tables  were  arranged  in  the  form  of  a 
hollow  square  and  were  decorated  with  La  France 
roses,  lilies  of  the  valley  and  maidenhair  fern. 
Mrs.  Francisco,  wife  of  the  president  of  the  as- 
sociation, in  a  few  appropriate  words  thanked  the 
ladies  of  the  reception  committee  in  behalf  of  the 
visiting  ladies.  Mrs.  S.  H.  Short  of  the  recep- 
tion committee  responded  in  a  fitting  manner. 
The  Schubert  club  furnished  the  music.  Plate 
cards  in  water  colors  were  presented  to  each  one 
present. 

The  ladies  of  the  association  sent  a  large  basket 
of  flowers  to  the  convention  hall  on  Wednesday 
afternoon. 
The  association  tendered  a  formal  vote  of  thanks  to  the 
ladies  of  Cleveland  for  their  courteous  attentions. 


St.  Louis  Electric  Circuit. 

The  Electric  Circuit  of  St.  Louis  held  its  second  annual 
banquet  at  the  New  Union  station,  Saturday  evening, 
February  i6th.  Toasts  were  responded  to  as  follows: 
'*The  Electric  Circuit  of  St.  Louis,"  by  W.  S.  Merkle;  "A 
Social  Talk,"  by  J.  B.  Chopin;  ''Progress  0%  the  Tele- 
graph," by  Robert  S.  Ingle;  "A  Model  Electric  City,"  by 
Gus.  Sachs.  Among  those  present  were:  Prof.  G.  W, 
Krall,  D.  B.  Grandy,  H.  D.  Cunningham,  Tyler  Sturgeon, 
W.  H.  Palmer,  T.  S.  Clark,  L.  Long,  J.  H.  Fenton,  E. 
Kicker,  O.  Uthoff,  W.  S.  Merkle,  W.  Meissner,  Robert  S. 
Ingle,  J.  Mitchell,  T.  J.  Irwin,  E.  Wurdach,  T.  Maloney, 
J.  J.  Dillon,  W.  C.  Olive,  Gus.  Sachs,  A.  Boechenstein, 
George  Bahret,  Charles  Young,  H.  H.  Beardslee,  J.  B. 
Chopin,  A.  R.  Pike,  F.  Breiner,  Charles  Wolff,  C.  F.  Bart- 
lett,  F.  D.  Beardslee. 

The  election  of  officers  for  the  ensuing  term  was  held 
February  14th,  with  the  following  results: 

H.  D.  Cunningham,  president;  Tyler  Sturgeon,  vice- 
president;  T.  S.  Clark,  treasurer;  T.  W.  McClelland,  secre- 
tary, and  Charles  Wolff,  sergeant-at-arms. 
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THE    CONVENTION 


Of  the  National  Electric   Light  Associa- 
tion at  Cleveland. 

With  large  attendance,  valuable  and  intelligently  dis- 
cussed papers,  pleasing  social  features  and  the  usual  throng 
of  enterprising  supply  men,  the  eighteenth  convention  of 
the  National  Electric  Light  association  at  Cleveland  last 
week  has  taken  rank  with  the  best  of  its  notable  prede- 
cessors. The  Hollenden,  which  provided  hotel  accommo- 
dations for  the  electrical  men,  was  severely  taxed  by 
reason  of  the  fact  that  a  largely  attended  convention  of  an- 
other organization  was  in  session  at  the  same  time,  but  it 
afforded  excellent  opportunity  for  displaying  exhibits — a 
fact  of  which  the  salesmen  took  full  advantage.  The 
sessions  of  the  association  were  held  in  Army  and  Navy 
hall  and  were  unusually  well  attended,  the   social    features 


electrical  gentlemen  and  thtfir  ladles  who  are  Here  present, 
we  may  have  our  hands  full,  but  we  will  try  to  entertain  you 
the  best  we  can.  The  city  is  yours,  and  as  mayor  of  the 
city  I  extend  toyou  its  full  freedom;  and  will  turn  you  over 
to  my  friends  Brush,  Andrews,  Wason  and  others  of  the 
local  electrical  gentlemen  here,  who,  I  have  no  doubt,  will 
treat' you  very  kindly  during  your  sojourn  in  our  city.  If 
they  fail  in  their  attempt,  if  you  will  then  call  on  the  mayor, 
I  will  try  my  hand  at  it. 

I  trust  that'  your  deliberations  may  be  harmonious,  and 
that  you  may  figure  out  a  plan  whereby  you  can  hght  the 
entire  business  portion  of  our  beautiful  city  with  electricity 
at  reasonable  rates. 

I  am  informed  that  the  next  governor  of  Ohio,  who  is 
an  able  after-breakfast  speaker,  is  to  follow  me,  and  I  now 
resign  in  his  favor,  after  extending  to  you  again  a  most 
hearty  welcome  and  the  entire  freedom  ofSur  city  during 
your  stay  here. 

The  president  then  introduced  James  M.  Hoyt,  a  promi- 
nent attorney  of  Northern  Ohio,  who  greatly  entertamed 
the  delegates. 


piercing  the  fog  of  London,  shining  on  the  boulevards  of 
Paris  and  Vienna,  glistening  on  the  icy  surface  of  the  Neva 
and  rending  apart  the  mantle  of  darkness  and  throwing 
a  kindly  light  over  the  horrors  of  the  battlefields  in  distant 
Asia.  It  was  at  the  commencement  of  the  electrical  world, 
as  it  were,  that  a  citizen  of  Cleveland  said,  "Let  there  be 
light;"  and  there  was  light. 

A  little  while  ago  I  visited  a  distant  city  with  a  party  of 
gentlemen.  We  found  it  necessary  to  go  from  one  side  of 
the  city  to  the  other,  and  we  took  a  street  car  to  transport 
us.  There  were  three  cars  in  the  train,  and  as  we  were 
nearing  the  end  of  our  journey  we  went  up  quite  a  steep 
hill.  One  of  the  gentlemen  with  us,  who  had  been  looking 
around  him  with  interest,  said:  *'Gentlemen,  the  future  of 
electricity  no  man  can  foretell  or  fathom.  It  is  perfectly 
marvelous  what  electricity  has  done.  Think  of  it  drawing 
three  loaded  cars  up  this  hill !  I  do  not  know  how  much 
we  all  weigh,  but  think  of  the  enormous  weight,  and  we  are 
carried  directly  up  a  hill."  There  was  a  pause,  when  the 
critic  of  our  party  said:  "  Look  out  of  the  window;  this  is  - 
a  cable  road."  Although  my  friend  used  an  unfortunate 
illustration,  the  fact  remains — what  the  future  of  electrical 


I.  John  A.  Roebling's  Sons  company.  Eoudrcaux  Dynamo  Brush 
company.     E.  P.  Roberts.  Paragon  Insulating  company. 

4.  Manhattan  General  Construction  company.  Diamond  Electric 
company.     Crane  company. 


not  being  allowed  to  predominate.  The  hall  was  attrac- 
tively decorated  with  flags  and  streamers,  and  the  Cleveland 
electrical  men  exerted  themselves  to  make  the  stay  of  their 
visitors  a  pleasant  one. 

President  Francisco  called  the  association  to  order  at  ii 
o'clock  on  the  morning  of  Tuesday,  February  19th.  Rein- 
troduced the  Hon.  Robert  Blee,  mayor  of  Cleveland,  who 

addressed  the  delegates. 

Mayor's  Welcome. 

I  hardly  think  it  would  be  proper  for  me  at  this  time  as 
mayor  of  the  city,  to  give  the  delegates  full  freedom  of  the 
city,  asi  have  found  from  personal  observation  that  thev 
have  already  taken  it.  As  mayor,  however,  I  greet  vou 
fi"fniT^"V^->'°''  ""Jr^'y  ^'''^'^^  welcome  to  this,  our  beau! 

no  ci!v  .n  ^"^-  ^"  ^'^''- ^''''  ^  ^^--y  ^^'g^  manufactur- 
ing city  and  a  convention  ciiy.  We  have  To-day  with  us 
the  superintendents  of  the  schools  of  the  United  States  ^n 
convention  assembled,  and,   taking  them  together  wiTh  the 


3.     Chloride    Accumulator    (Electric    Storage    Battery    company). 
Forest  City  iilectric  Works.     Akron  Insulator  &  Marble  company. 


COiNVENTlON  EXHIBITS. 

Mr.  Hoyt's  Speech. 

The  Honorable  Mayor  Blee  is  right  in  saying  I  am  an 
after- break  fast  speaker,  for  I  never  remember  to  have  made 
a  speech  before  breakfast  in  my  lifetime.  I  understand  that 
the  reason  that  this  association  has  been  a  little  slow  in 
gathering  this  morning  is  because  there  has  been  heretofore 
some  doubt  in  the  minds  of  some  of  you  as  to  whether  or 
not»electricity  is  a  fluid,  and  that  you  have  tarried  in  the 
barroom  of  the  Hollenden,  I  understand,  experimenting.  It 
is  with  great  pleasure  that  I  arise  to  add  what  emphasis  I 
may  to  the  hearty  welcome  extended  to  you  by  His  Honor. 

It  is  time  for  this  association  to  meet  here  in  Cleveland, 
for  while  Franklin  of  Philadelphia  first  harnessed  the 
lightning,  and  Morse  of  New  York  made  a  winged  mes- 
senger of  it,  and  Bell  of  Washington  endowed  it  with  the 
power  of  speech  so  clear  and  penetrating  that  not  distance, 
but  only  the  telephone  girl,  could  render  it  inaudible,  and 
while  Ldi.=;on  of  Menlo  Park  made  a  mock  echo  of  it,  it  was 
Brush  of  Cleveland  who  has  made  illumination  of  it,  the 
beams  of  which  are  even  now  penetrating  into  theremotest 
corners  of  the  earth;   and  while  I  talk  the  electric  light  is 


2.   Brooklyn  Electric  Manufacturing  company.   Huebel  S:  Manger. 

5.  Electric  Appliance  company.  New  York  &  Ohio  company. 
Packard  Electric  company.  Wood's  Cleat.  Peru  Electric  Manu- 
facturing company.  Bryant  Electric  company.  K.  Thomas  &  Sons 
company. 


development  is  to  be  no  man  tell.  The  possibilities  are 
simply  incomprehensible.  Certainly  fifty  years  ago,  if  any- 
one had  foretold  the  telephone,  the  phonograph  or  electric 
light,  I  feel  sure  that  the  scientists  of  that  time  would  have 
said  to  him,  "  That  is  simply  impossible;  it  runs  counter  to 
the  fundamental  laws  of  nature."  The  idea  of  talking  easily, 
without  trouble,  between  Cleveland  and  New  Vork;  the 
idea  of  having  a  dead  friend's  voice  reproduced;  the  idea  of 
having  this  subtle  and  inexplicable  substance,  or  fluid,  or 
movement  in  the  ether,  or  whatever  you  may  decide  to  de- 
fine it,  light  a  large  city,  seemed  ridiculous;  and  yet  at 
the  same  time  only  a  few  years  have  rolled  awayE  nd  all  of 
these  results  have  been  accomplished.  In  doing  this,  no 
law  of  Nature  has  been  broken;  it  has  been  simply  the  re- 
suit  of  a  knowledge  on  the  part  of  the  men  who  have  made 
these  applications  of  the  forces  of  Nature;  of  the  laws  of 
Nature  of  which  they  were  ignorant  before.  As  I  stand 
here  and  consider  all  the  development  that  has  already  been 
made  in  electrical  science,  I  must  say  there  is  a  solemnity 
about  it;  and  it  ill  becomes  a  scientist  of  this  age,  with  the 
record  of  these  femendous  achievements  before   him,    to 
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throw  any  doubt  upon  any  mystery,  whether  it  be  physical, 
religiotis  or  spirittiaL  v  ^    , 

1  want  to  say  again,  as  one  of  the  representatives  of  the 
city  of  Cleveland,  that  we  welcome  you  warmly  and  with 
open  arms.  We  are  delighted  to  have  the  city  selected  as 
a  place  of  gathering  for  the  representative  men  of  this  coun- 
try, and  there  is  no  class  more  representative  than  the  mem- 
bers of  the  National  Electric  Light  association.  We  are 
beginning  to  become  a  convention  city.  Cleveland  is  be- 
coming the  place  where  men  who  meet  together  for  the  pur- 
pose of  exchanging  ideas  find  a  congenial  locality  for 
assembling,  and  we  trust  that  you  will  find  Cleveland  con- 
genial We  welcome  this  association  with  heartiness,  and 
we  hope  vou  will  come  again.  We  certainly  extend  to  you 
the  warmest  hospitality  of  which  the  descendants  of  the 
pioneers  of  the  Western  Reserve  are  capable.  We  thank 
you  for  your  attendance,  and  I  thank  you  for  your  atten- 
tion. 

The  president  then  introduced  Charles  F.  Brush  of  Cleve- 
land, who  was  greeted  with  great  applause. 
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ceresting.  Some  of  youwill  remember  that  all  of  the  early 
Brush  arc  lighting  machines  were  single  lighters.  Two  of 
these  machines  were  exhibited  in  the  summer  of  1S77  at  the 
Franklin  Institute  in  Philadelphia.  My  two  friends  at  the 
left  (Messrs.  Houston  and  Kennelly)  will  remember  all 
about  it.  It  was  soon  after  that  when  we  sold  a  single 
lighting  machine  to  Dr.  Longworth  of  Cincinnati.  This., 
was  one  of  the  veiy  first,  if  not  the  first,  sale  of  a  Brush  arc 
lighting  machine.  It  was  late  in  1S77,  or  the  very  begin- 
ning of  1S78;  and  the  doctor  paid  ior  it — paid  cash  for  it, 
like  a  little  man.  I  hear  these  things  are  done  differently 
now.  At  any  rate,  I  went  down  to  Cincinnati  to  show  the 
doctor  how  to  run  that  machine,  and  one  evening  while  I 
was  there  he  exhibited  the  light  from  the  balcony  of  the 
building  in  which  he  lived,  on  one  of  the  principal  streets. 
It  was  a  4,000  candle  light,  and  of  course  it  attracted  a 
large  crowd  of  the  natives,  and  every  man  in  that  crowd  was 
ready  and  willing  and  anxious  to  tell  his  neighbors  all 
about  it.  I  mingled  in  the  crowd  for  a  time  to  hear  the 
comments.     I    found  one  man  who  had   collected  quite  an 
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screw  company  observed  the  machine  running  for  perhaps 
five  minutes  in  complete  silence.  Then  he  had  fully  digealed 
the  whole  thing  and  was  ready  to  tell  me  all  about  it.  He 
said:  "The  electricity  in  that  thing  is  generated  by  that 
revolving  business,  there,  rubbing  the  air  up  against  these 
iron  blades  (meaning  the  magnets),  just  as  you  get  sparks 
when  you  rub  a  cat's  back."  I  raised  the  objection  that 
while  that  was  a  good  theoiy.  it  did  not  fully  meet  the  facts, 
but  he  would  not  hear  anything  from  me.  He  said:  "The 
whole  tiling  is  plain.  If  you  should  run  that  machine  in  a 
vaccum  where  there  i-;  no  air,  you  could  not  get  any  elec- 
tricity." His  ignorance  was  so  blissful  that  I  thought  it 
would  be  folly  to  enlighten  him,  and  did  not  try  to  do 
it. 

The  year  of  which  I  am  speaking — 1878 — was  memorable 
in  the  history  of  electrical  lighting.  It  was  during  that 
year  that  I  had  the  great  pleasure  and  good  fortune  to  in- 
vent and  develop  and  commercially  introduce  the  modern 
series  arc  lamp,  with  the  shunt  coil.  It  was  this  invention 
— I  am  sure  you  will  all  agree  with  me — which  first  made  arc 
lighting  from  central  stations  commercially  possible,   and 


2.   Interior  Conduit  &  Insulation  company. 

5.  Holtzer-Cabot  Electric  company.     Walker  Manufactuimg  com- 
pany.    Michigan  Electric  company.     Multiphase  Switch  company. 


4.  Carpenter  Enamel  Rheostat  company.  Wagner  Electric 
Manufacturing  company.  Helios  arc  lamp  (Central  Klectric  com- 
pany).    Solar  Arc  Lamp  company.    McCreary  electric  specialties. 
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I.  Sweet  Electric  &  Manufacturing  company.  Cutter  Electrical  & 
Manufacturing  company.  Nutting  arc  lamp.  Cutler-Hammer  Man- 
ufacturing company. 

3.  Morris  &  MacCurdy  (Phoeni.\  paint).  Vulcan  torch  exhibit. 
Electric  Engineering  &  Supply  company  of  Syracuse,  M.  Y. 


Address  of  Charles  F.  Brush. 

A  few  days  ago  I  was  asked  to  make  some  remarks  on 
this  occasion  concerning  the  early  history  of  electric  light- 
ing, strictly  from  my  own  standpoint.  Now,  as  most  of 
you  are  aware,  I  retired  from  the  electrical  business  several 
years  ago  to  give  my  competitors  a  chance  on  the  field,  I 
therefore  objected  that  this  ancient  history  was  forgotten 
and  buried,  and  I  pleaded  that  I  could  not  spare  time  to 
take  it  up  again  and  polish  up  the  bones,  and  arrange  them 
in  sequence  and  articulate  them,  and  make  the  whole  thing 
presentable.  However,  I  really  cannot  afford  to  let  you  go, 
now  that  you  are  here,  and  I  will  say  a  few  words. 

I  will  begin  by  calling  your  attention  to  the  fact  that 
dynamo-electric  machines  for  electro-plating  antedated  by 
a  considerable  period  the  use  of  such  machines  for  lighting 
purposes.  This  is  interesting  from  a  historical  standpoint, 
because  when  I  invented  compound  field  winding  for  con- 
stant potential,  now  so  generally  used  in  lighting  and  power 
transmission,  I  applied  it  first  to  plating  machines,  t  That, 
I  believe,  is  not  generally  known,  and  may  therefore  be  in- 


audience  about  him.  He  called  attention  to  the  solenoid  at 
the  top  of  the  lamp.  He  said,  "That  is  the  can  that  holds 
the  oil;"  and  speaking  of  the  side  rod  of  the  lamp,  "  Thai  is 
the  tube  which  conducts  the  oil  from  the  can  to  the 
burner. "  He  did  not  say  anything  about  electricity  at  all — 
a  tittle  oversight  that  was  not  noticed  by  his  hearers,  and  it 
was  all  right. 

These  early  single  light  machines  were  quickly  followed 
by  two  and  four-Hght  machines;  that  is  to  say,  machines 
adapted  to  furnish  two  or  four  separate,  distinct  currents, 
each  adapted  to  run  a  single  arc  light.  Several  of  these 
machines  were  sold  during  the  season  of  1S7S,  for  lighting 
stores  and  shops.  Among  others,  Mr.  Wanamaker  of  Phila- 
delphia bought  a  number  to  light  his  store.  One  of  the  earli- 
est of  these  four-light  machines  was  exhibited  at  the  works 
of  the  Union  Steel  Screw  company  in  this  city  to  a  number 
of  invited  guests.  One  gentleman  on  that  occasion  looked 
the  whole  apparatus  over  very  carefully,  perhaps  a  half  hour, 
sized  it  up,  and  then,  pointing  to  the  line  wire,  he  said  to 
me,  "How  large  is  the  hole  in  that  wire  that  the  electricity 
flows  through?"     Another  gentlemen   connected   with  the 


I  think  it  may  justly  be  considered  as  marking  the  birth  of 
the  electric  lighting  industry  of  the  world  to-day. 

One  of  the  first  instances— I  thmk  quite  the  first  instance 
—of  the  use  of  arc  lighting  for  purely  commercial  purposes, 
was  in  our  little  public  square  in  this  city.  Twelve  hghts 
were  carefully  installed  in  the  park  on  high.ornamental  poles. 
The  lamps  used  were  of  the  ordinary  so-called  2,000  candle 
power.  In  this  connection,  it  will  be  remembered  that  a 
professor  in  New  York  once  said  he  imagined  the  electrical 
companies  arrived  at  the  2,000  candle  power  by  measuring 
it  north,  south,  east  and  west,  giving  500  each  way,  and 
added  them  all  together.  That  measurement  was  taken  in 
the  interest  of  the  gas  company,  as  I  have  learned.  While 
we  wereinstalling  this  plant  in  the  public  square  a  great 
deal  of  interest  was  manifested  in  the  installation  by  the 
public,  and,  on  the  occasion  of  starting  the  lights,  our  little 
park  was  packed  from  side  to  side,  and  it  was  evident  that 
many  of  the  people  expected  a  blinding  glare  of  light,  as 
evidenced  by  the  fact  that  many  of  them  had  provided  them- 
selves with  colored  spectacles  or  smoked  glass.  Of  course 
there  was  a  general  feeling  of  disappointment  at  first  in 
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this  respect,  although  everyone  was  ready  to  admit  that  ht 
could  read  with  perfect  ease  in  any  part  of  the  square. 
After  a  few  weeks,  when  the  nove.ty  had  worn  off,  and  the 
people  had  got  tired  of  staring  at  the  arc  and  had  time  to 
see  how  nicely  the  little  park  was  lighted,  the  general 
verdict  was  that  those  electric  lights  in  the  park  were  a 
pretty  good  tiling  after  all;  and  that  is  the  general  verdict 
everywhere. 

Of  course,  we  had  lots  of  trouble  in  the  early  days  with 
carbons.  The  history  of  the  carbon  business  is  peculiar. 
Our  first  carbons  were  crooked,  of  course,  and  were  soft, 
and  had  high  electrical  resistance,  and  burnt  out  rapidly, 
and  were  very  expensive.  To  decrease  the  electrical  re- 
sistance and  prolong  the  life  of  the  carbons,  we  electro- 
plated them  with  copper,  which  is  still  done.  This  little 
scheme  of  covering  tlae  carbons  with  just  enough,  and  not 
too  much  copper,  was  the  only  easy  invention  that  it  was 
my  good  fortune  to  make,  and  it  paid  fairly  well,  consider- 
ing the  effort  involved,  which  was  mighty  small.  It 
yielded,  if  I  remember,  something  like  $150,000  in  cash  on 
royalties  before  the  bottom  fell  out  of  the  carbon  business. 
They  were  sold  at  the  rate  of  $240  a  thousand.  I  say  at 
the  rate  of  $240  a  thousand,  because  nobody  ever  thought 
of  ordering  a  thousand  carbons  at  once.  They  could  not 
use  them  up  in  a  generation.  Fifty  or  a  hundred  was  con- 
sidered a  fair  order.  As  the  business  increased  a  little,  we 
were  able  to  reduce  the  price  of  the  carbons,  and  we  did 
reduce  it  one  step  to  $150  a  thousand.  It  was  at  a  loss  for 
a  time,  but,  then,  we  held  our  own,  and  afterward  made  a 
little  money.  We  subsequently  reduced  them  from  $150  to 
$62.50,  on  the  theory  that  cheaper  carbons  would  stimulate 
the  growth  of  the  electric  light  industry,  and  our  theory 
was  proven  correct.  Their  use  was  stimulated  and  the 
business  increased  enormously,  so  that  while  we  lost  money 
on  the  carbons  for  a  good  while,  at  that  price,  later  we 
made  a  handsome  profit  at  that  price.  Others  seemed  to 
grasp  the  situation  about  that  time,  and  competition  sprung 
up,  and  it  knocked  the  profits  of  the  carbon  business  all  to 
pieces.  I  presume  now  you  can  get  your  carbons  for  next  to 
nothing  a  thousand,  with  *'a  beautiful  chromo  in  each  box;" 
and  I  have  no  doubt  if  you  insisted,  you  could  get  a  nice 
gold  frame  for  each  of  the  chromos.  This  is  a  pointer  lor  you. 

As  to  electrical  lighting  at  the  present  day,  most  of  you 
know  more  about  it  than  I  do,  for  I  have  been  accumulating 
rust  for  several  years,  and  I  will  not  attempt  to  tell  you  any- 
thing about  it,  but  will  simply  thank  you  for  your  atten- 
tion. 

President  Francisco  then  delivered  the  annual  address. 
President  Francisco's  Address. 

By  the  ceaseless  revolutions  of  the  wheel  of  time  we  have 
arrived  at  another  epoch  in  our  association,  and  meet  to-day 
to  celebrate  our  tenth  anniversary  and  place  a  record  upon 
the  tenth  page  of  our  history. 

Mr.  Brush,  being  tlie  inventor  ofthe double  arc  lampnow 
in  use,  and  the  Brush  Electric  company  of  Cleveland  the 
first  manufacturer  of  the  same,  it  seems  eminently  proper 
that  the  National  Electric  Light  association  should  celebrate 


are  an  association  whose  members  are  numbered  by  hun- 
dreds; who  represent  the  entire  continent,  from  the  Atlantic 
to  the  Golden  Gate,  and  from  the  Gulf  of  Mexico  to  the 
queen's  dominions  on  the  north.  We  have  even  invaded 
those  dominions  and  appropriated  one  of  her  most  loyal 
and  enterprisiiig  subjects  to  serve  as  our  second  vice-presi- 
dent, beside  reaching  across  three  thousand  miles  of  ocean 
and  securing  the  most  talented  of  England's  scientists.  In 
addition  to  this  we  have  gained  two  faithful  allies,  the  ladies 
and  the  pre.^s,  the  two  powers  that  control  the  world.  Such 
is  our  record  of  membership. 

The  financial  progress  is  a  marvel,  even  in  this  nineteenth 
centurv.     The   first  arc  lamps   used  required  a  separate  cir- 


tion.  To-day  we  have  single  stations  furnlsbi.ig  150,000 
lamps,  and  it  would  be  almost  as  difficult  to  count  the  in- 
candescent lights  in  use  |is  to  number  the  stars  in  the 
sky. 

in  1884  an  experimental  streetrailway  was  started  in  this 
city,  using  one  car.  To-day  there  are  nearly  1,000  electric 
railways  in  operation,  with  10,000  miles  of  track,  and  as- 
sets amounting  to  $600,000,000. 

Thus  it  will  be  seen  that  electrical  industries  have  caused 
an  investment  of  over  $1,000,000,000,  not  including  the 
millions  invested  in  telegraph,  telephone,  mining,  etc.  If 
the  employes  of  these  industries  could  be  called  together, 
they  would  dwarf  the  largest  armies  of  the  world. 


Buckeye  Electric  company. 
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cuVt  and  a  dynamo  for  each.  After  a  while  dynamos  were 
Constructed  to  run  two  lamps,  and  when  the  time  came  that 
they  could  run  four  lamps  from  a  single  dynamo  it  was 
considered  a  wonderful  achievement.  At  the  present  time 
many  stations  are  using  as  many  as  120  arc  lights  on  a  sin- 
gle dynamo.  With  a  nucleus  of  about  100  central  stations  in 
existenceten  years  ago,  we  have  to-day  2,500  such  stations, 
representing  assets  of  over  $300,000,000,  not  including 
7,500  isolated  plants  valued  at  $200,000,000  more.  Ten 
years  ago  the  total  number   of  arc  lamps  could  be  counted 


Reliance  Gauge  company. 
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the  present  anniversary  at  the  home  of  one  of  the  pioneers 
m  the  field  of  electricity.  We  know  that  the  people  of  the 
forest  City  were  noted  for  their  culture,  conservatism,  in- 
dustry and  wealth,  and  the  large  number-gathered  here  to- 
day afford  sufficient  proof  of  the  wisdom  of  holdine  the 
eighteenth  convention  in  this  city. 

Ten  years  ago  a  few  men  gathered  in  Chicago  for  the  or- 
ganization of  a  National  Electric  Light  association.  How 
mornentous  the  evolutions  of  science  and  what  gigantic 
strides  have  been  made  in  electric  lighting  during  the  short 
cycle  of  time  that  has  since  elapsed ! 

At  the  beginning  of  the  present  decade  the  association 
was  represented  by  a  few  courageous  men  who  believed  in 
uture  enlargement  and  success,  and  the  results  far  exceed 
the  wildest  dreams  of   any  one   of  that  group.     To-day  we 


in  a  moment's  time;   now  they  are  like  Father  Abraham's 
army,   "five  hundred  thousand  strong. " 

The  first  central  station  for  incandescent  lighting  was  es- 
tablished in  the. fall  of  1SS2.  The  building  was  frame,  one 
story,  15  by  iS  feet,  with  a  capacity  of  about  250  lights. 
Volt  and  ammeters  were  not  in  use,  and  the  lamps  were 
regulated  by  their  appearance  and  the  judgment  of  the  sta- 
tion engineer.  In  case  of  trouble  with  the  lights,  the  sta- 
tion was  shut  down  and  all  hands  turned  out  to  hunt  and 
repair  damages.  While  this  was  going  on  customers  mused 
in  the  dark  over  the  wonderful  mysteries  of  electricity. 
That  blessed  time,  with  its  indulgent  customers,  has  passed 
into  oblivion,  and  now  the  electric  light  manager  has  reason 
to  think  many  times  when  accidents  occur  that  Hades  has 
been  removed  to  his  special  locality,  and  very  near  his  sta- 


When  this  association  was  organized  not  an  educational 
institution  of  high  grade  had  a  course  of  study  in  electrical 
engineering,  giving  practical  knowledge  of  electricity.  To- 
day there  are  over  fifty  such  institutions  preparing  the  best 
young  men  of  the  nation  to  do  scientific  and  practical  work. 
American  genius  has  proved  of  incalculable  value  to  man- 
kind and  leads  the  world  in  electrical  achievements.  The 
members  of  this  association  should  see  to  it  that  those  who 
have  developed  this  science  occupy  their  rightful  places  of 
honor,  and  receive  acknowledgment  for  the  wealth  that 
their  inventions  have  created.  The  benefits  of  their  services 
are  for  all  time,  for  future  generations  will  continue  the 
course  we  have  begun,  while  human  energy  and  force  will 
go  on  forever. 

A  recent  craze  has  been  developed  for  municipal  owner- 
ship, and  some  aldermen  of  various  municipalities  have 
heard  a  rumor  that  there  is  one  instance  where  something 
was  created  from  nothing.  Therefore  they  believe  that  elec- 
tric lights  can  and  ought  to  be  produced  in  the  same  way, 
especially  if  there  is  a  prospect  that  the  benefits  to  be  de- 
rived from  this  style  of  production  are  to  revert  to  them- 
selves. This  subject  should  have  the  careful  consideration 
of  the  members  of  this  convention. 

Your  committee  on  data  has  worked  energetically,  and  I 
think  its  report  will  prove  of  great  practical  value  to  all  our 
members.  The  papers  to  be  read  and  topics  for  discussion 
embody  the  live  issues  of  the  day,  and  I  trust  will  be  care- 
fully and  thoroughly  discussed,  as  in  this  way  the  practical 
knowledge  and  experience  of  men  who  have  devoted  their 
lives  to  the  business  are  furnished  to  every  member  of  the  as- 
sociation, and  in  many  cases  may  enable  them  to  avoid  the 
shoals  and  quicksands  that  have  wrecked  many,  electrical 
enterprises. 

The  membership  and  financial  condition  of  the  associa- 
tion never  were  in  as  flourishing  a  condition  as  at  the  present 
time,  and  your  secretary  deserves  credit  for  his  able  and 
energetic  work. 

There  is  another  subject  that  should  receive  immediate 
attention;  that  is,  so  amending  the  constitution  as  to 
arrange  the  time  of  the  annual  meeting  at  a  more  conven- 
ient, as  well  as  a  more  seasonable,  time  of  the  year.  Other 
rules  relating  to  various  plans  of  doing  business  should  be 
changed  to  apply  to  our  present  style  of  work. 

Among  the  subjects  that  have  had  the  attention  of  the 
National  Electric  Light  association  since  it  was  organized, 
none  has  called  for  more  investigation  and  discussion  than 
underground  wires.  I  trust  we  shall  have  an  able  analysis 
of  the  subject  at  this  convention,  as  it  is  a  question  of  vast 
importance  to  many  companies,  and  one  upon  which  no 
company  can  afford  the  chance  of  a  failure  caused  by  im- 
proper construction  or  useless  experiments. 

The  relations  between  central  station  companies  and  man- 
ufacturers have  been  discussed  by  this  association  at  every 
convention.  The  time  has  arrived  when  the  plan  adopted 
by  manufacturers  for 'destroying  the  business  of  the  local 
company,  by  establishing  competing  plants  in  places  where 
there  is  only  business  suflicient  for  one,  must  be  abandoned. 
This  has  been  done  with  the  intention  of  compelling  the 
local  company  to  either  buy  them  off,  or  see  their  own  busi- 
ness ruined.  The  infamous  scheme  of  forcing  a  sale  of  ap- 
paratus for  a  city  plant  by  representing  to  city  officials  that 
the  price  charged  by  local  companies  is  far  in  excess  of  the 
cost  if  the  city  owned  its  own  plant,  needs  the  searchlight 
of  electricity  thrown  upon  it  by  this  association.  This  is  a 
question  of  vital  importance  to  every  central  station  in  the 
United  States,  for  sooner  or  later  its  own  business  will  be 
attacked,  and  it  may  be  through  the  influence  of  the  very 
manufacturer  whose  apparatus  they  are  using. 

During  the  past  ten  years  many  who  have  met  with  us  and 
taken  an  active  part  in  the  development  of  electricity  have 
crossed  the  river  that  leads  to  the  far-off  shores  of  eternity, 
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there  to  an-ait  the  coming  of  their  fellow   workers.     They 
have  won  release  from  their  labors,  while  to  us  remain — 

Pain  of  pleasures  noi  yet  won. 

Pain  of  toiling  not  yet  done. 

Tuesday — Afternoon  Session. 

Nelson  W.  Perry  read  his  paper  on  "The  Storage  of 
Energy  Essential  to  Economy  of  Working  in  Central 
Stations."  This  evoked  a  lively  discussion  of  the  storage 
batterj-  question. 

The  paper  on  *'A  New  Method  of  Measuring  Illumina- 
tion," by  E.  J.  Houston  and  A.  E.  Kennelly,  was  read  by 
Prof.  Houston.  It  was  discussed  by  Messrs.  Haskins, 
AJer  and  the  authors. 

A  letter  of  invitation  from  the  Cleveland  Electric  Railway 
company  was  read,  extending  to  the  delegates  the  courtesies 
of  the  company  in  the  way  of  free  transportation  during 
their  stay  in  the  city. 

The  Cleveland  Telephone  company  tendered  to  the  dele- 
gates the  free  use  of  its  local  and  long-distance  Unes  to  New 
York,  Chicago  and  other  cities. 

Letters  and  telegrams  expressing  regret  at  the  inability  of 
the  writers  to  be  present  were  read  from  the  following 
named  gentlemen:  Howard  W,  Sexton,  Charles  W.  Pricej 
Silvanus  P.  Thompson,  Marsden  J.  Perry,  Nikola  Tesla, 
William  McKinley,  George  W.  Westinghouse,  Jr.,  and  C. 
A.  Coffin. 

Wednesday — Morning  Session. 

The  first  business  transacted  was  the  reading  of  the  re- 
port of  the  finance  committee.  Tlie  report  showed  that  the 
receipts  during  the  fiscal  year  had  been  $5,998.69,  and  the 
eqpenses  $5,449.95,  leaving  a  balance  of  $548.74.  Mr. 
Seely,  chairman  of  the  committee,  reported  that  there  were 
no  liabilities  against  the  asociation. 

Quite  a  commotion  was  created  by  the  effort  made  by  John 
I-  ^sggs  of  the  Cincinnati  Edison  company  to  secure  a  re- 
duction in  the  membership  fee  from  $25  to  $10.  Mr.  Beggs  . 
thought  the  expenses  of  the  association  might  be  reduced  by 
cutting  down  the  secretary's  salary.  This  argument  was 
vigorously  combatted  by  several  members,  who  pointed  out 
the  value  and  importance  of  the  secretary's  duties.  Sup- 
prise  was  also  expressed  at  Mr.  Beggs'  sudden  interest  in 
the  affairs  of  the  society,  as,  it  was  alleged,  he  had  been 
dropped  for  non-payment  of  dues  and  only  recently  rein- 
stated. Mr.  Beggs'  opponents  also  raised  the  point  that  he 
was  devoted  to  the  Edison  interests,  which  had  been  inimi- 
cal to  the  association  until  it  was  discovered  that  opposition 
to  it  was  futile.  Mr.  Beggs  replied  that  he  had  only  the 
best  interests  of  the  association  at  heart  and  the  discussion 
became  animated.  Consideration  of  the  whole  matter  was 
finally  deferred  until  the  executive  session. 

W.  E.  Harrington's  paper  on  "The  Correct  Method  of 
Protecting  Electric  Circuits"  was  read.  As  there  was  no  dis- 
cussion on  this  paper,  the  paper  by  C.  N.  Black  on  "Large 
Arc  Dynamos"  was  then  given.  Mr.  Black's  paper  was 
discussed  by  S.  M.  Hamill,  Prof.  Elihu  Thomson,  Calvert 
Townley,  I.  R.  Prentiss  and  T.  Carpenter  Smith. 

A  communication  from  the  ladies  of  Cleveland  extending 
an  invitation  to  the  visitors  and  their  ladies  to  attend  the  ex- 
hibition of  paintings  in  the  Garfield  building  was  read,  and 
the  invitation  was  duly  accepted  with  thanks.  Resolutions 
endorsing  the  Southern  States  Cotton  Exposition  and  urg- 
ing a  representative  electrical  exhibit  were  passed. 
Wednesday — Afternoon  Session. 

The  topic,  "How  to  Light  Large  Cities,"  was  first  taken 
up.  It  was  discussed  briefly  by  C.  H.  Wilmerding  of  Chi- 
cago and  George  A.  Redman  of  Rochester,  as  follows: 

Mr.  Wilmerding:  The  cost  of  lighting  in  Chicago,  ac- 
cording to  Professor  Barrett's  figures  of  a  year  ago,  if  I 
remember  rightly,  was  $96.25  per  lamp.  This  figure,  it  was 
stated,  included  nothmg  of  interest,  depreciation,  insurance, 
taxes,  etc. ,  or  what  in  a  lighting  company  would  be  called 
general  expenses.  In  other  words  it  might  be  said  to  include 
smiply  labor  and  material.  The  cost  per  lamp  installed  was 
something  in  excess  of  $500,  which,  at  six  per  cent,  interest 
on  the  original  investment,  would  amount  to  $30  per  lamp, 
and  a  fair  depreciation  might  be  six  per  cent.,  which  would 
add  another  $30  or  a  total  of  $60  to  the  cost — in  other 
words,  about  $156  per  lamp  per  annum.  We  are  furnish- 
ing a  few  lamps  to  the  city  at  $137.50  per  annum,  so  that 
as  a  matter  of  fact  we  are  supplying  lights  at  a  lower  cost  to 
the  city  than  they  can  make  it  themselves.  On  that  basis  it 
seems  reasonable  to  suppose  that  large  cities  should  be 
lighted  Dy  private  corporations  rather  than  by  the  city  itself. 
There  is  no  question  that  in  every  municipal  organization  in 
this  country  the  cost  of  carrying  on  what  may  be  considered 
a  commercial  or  private  business  is  much  greater  than  where 
it  is  carried  on  by  a  private  corporation,  where  all  expenses 
are  carefully  considered. 

Mr.  Redman:  I  think  the  best  answer  I  can  give  to  this 
question  is  to  give  a  description  of  the  city  lightmg  by  the 
two  companies  with  which  I  am  connected.  The  city  of 
Rochester,  with  a  population  of  165,000,  has  2,010  arc 
lights  on  the  streets — 1,109  of  the  Brush  company  and  901 
of  the  Rochester  company.  In  the  center  of  the  city  we 
have  one  street  7,940  feet  in  length,  with  no  wooden  poles 
and  no  overhead  construction  except  the  trolley  wire.  That 
street  is  lighted  with  76  pairs  of  eight  ampere  lamps,  on  the 
Edison  system,  which  give  general  satisfaction.  They  are  so 
popular  that  the  cry  is  for  lighting  the  entire  city  on  that 
system.  _.    .  _  ^ 
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Dr.  Louis  Bell  then  read  his  paper  on  *'The  Monocyclic 
System."  The  new  system  was  criticized  by  John  F.  Kelly 
of  PittsfieldjJMass.,  and  Charles  F.  Scott  of  Pittsburg  and 
approved  by  Charles  P.  Steinmetz  of  Schenectady,  N.  Y., 
and  Prof,  Elihu  Thomson  of  Lynn,  Mass. 

Wednesday — Evening  Session. 

A.  j.  Wurts  of  Pittsburg  gave  some  "Practical  Demon- 
strations of  Protecting  Lines  from  Lightning,'*  which  were 
well  attended  and  received  with  much  approval.  The  oper- 
ation of  the  Wurts  lightning  arrester  was  clearly  sho\vn  by 
practical  experiments. 

Thursday — Morning  Session. 

The  president  called  the  meeting  to  order  at  ten  o'clock 
sharp,  and  stated  that  the  paper  of  Dr.  Bell  was  open  for 
further  dUcussion.  W.  R.  Gardener  of  Pittsfield,  Mass., 
made  a  few  remarks  on  the  subject. 

President  Francisco  then  called  for  the  report  of  the  com- 
mittee on  data,  which  was  read  and  discussed  at  some  length. 


i<»5 

The  constitution  was  amended,  ptoviding  for  the  holding 
of  one  meeting  in  each  year,  in  May  or  June.  A  motion 
was  carried  recommending  that  the  next  meeting  be  held  in 
New  York  city. 

L.  B.  Marks'  paper  on  "Arc  Carbons  and  the  Rating  of 
Arc  Lamps"  was  read  by  the  author  and  discussed  by  E.  F. 
Peck  of  Brooklyn,  Prof.  B.  F.  Tho  mas  of  Columbus 
James  I.  Ayer  of  New  York,  E.  A.  Armstrong  of  Camden, 
N.  J.,  and  others. 

Rules  For  Safe  Wiring^ 

The  report  of  the  committee  on  rules  for  safe  wirittg — W. 
J.  Hammer,  J.  I.  Ayer  and  H.  M.  Smith — was  then  pre- 
sented, as  follows: 

At  the  last  meeting  of  the  association  the  rules  were 
carefully  revised,  and  in  the  opinion  of  yoUr  committee  but 
slight  changes  could  be  desired.  Recent  work  of  your  com- 
mittee indicates  that  in  the  near  future  joint  meetings  will 
be  held  with  committees  of  the  underwriters,  Street  Rail- 
way association,  telephone  and  other  interests,  which  will 
be  productive  of  much  good,  and  will  enable  a  very,  satis- 


General  Electric  company's  Multiphase 
CONVENTION 

Mr.  Ayer  presented  a  resolution,  which  was  adopted,  to  the 
effect  that  the  committee  be  directed  to  send  out,  as  soon  as 
possible  after  the  adjournment  of  the  meeting,  blanks  upon 
which  records  of  central  stations  may  be  kept,  with  full  in- 
structions how  to  make  the  returns.  The  president  called 
npon  those  managers  of  central  stations  present  who  would 
keep  these  records  and  make  returns,  to  signify  the  fact. 
Some  thirty  gentlemen  indicated  their  willingness  to  do  so. 
Mr.  Hadley  suggested  to  the  committee  that  one  item  of 
information  called  for  would  be  the  evaporation  of  water. 
There  are  many  stations  not  in  a  position  to  know  how  to  get 
at  this  information.  He  thought  that  the  committee  should 
collect  information  on  this  point.  On  motion  of  Mr.  Ayer 
a  vote  of  thanks  was  tendered  to  the  committee  on  data. 

The  meeting  then  adjourned  to  executive  session.  At 
this  session  the  report  of  the  committee  on  relations  be- 
tween manufacturing  and  central  station  companies  was 
fully  considered,  and  the  following  named  delegates  were  ap- 
pointed a  special  committee  in  connection  therewith:  A.  J. 
DeCamp,  John  I.  Beggs,  E.  A.  Armstrong,  T.  Carpenter 
Smith,  F.  Gilbert. 

Messrs.  Seely,  Armstrong  and  Colburn  were  appointed  a 
committee  to  nominate  officers  for  the  ensuing  year. 

Messrs.  Ayer,  NichoUs  and  Burleigh  were  named  as  the 
committee  on  resolutions. 


Machinery  and  Display  of  Supplies. 

exhibits. 

factory  report  to  be  jnade  at  the  pext  meeting.  In  view  of 
the  above  your  committee  recommends  that  the  present 
rules  be  approved  and  continued. 

Mr.  WoodburYj  Poston:  This  subject  is  one  of  in- 
finite detail,  which  must  necessarily  be  carried  out  in 
the  hands  of  the  committees,  who  can  give  long 
and  detailed  attention  to  the  several  matters  that  are 
brought  up,  reaching  out  into  every  application  of 
electricity.  The  rules  pertain  to  every  element  of 
application  of  electrical  apparatus,  no  less  indeed  to  the 
harmless  telephone  wires  than  to  the  apparatus  producing 
the  infinitely  greater  currents.  It  is  here  that  the  interest 
of  makers  of  apparatus,  operators  of  plants,  the  owners  of 
property  and  the  patrons  of  all  electric  companies  concen- 
trate, and  therefore  it  goes  without  saying  that  there  is 
every  reason  why  there  should  be  a  unification  of  rules  for 
a  unity  of  purpose.  These  interests  have  naturally  differ- 
ent relation  to  these  rules.  Mobile  in  the  initial  steps  in  the 
construction  and  operation  of  apparatus  the  members  of 
this  association  have  the  fundamental  relation  to  these 
rules,  yet  their  subsequent  action  in  regard  to  their  applica- 
tion is  not  so  general. 

Thursday — Afternoon  Session. 
President  Francisco  said  that  certain  members  desired  to 
hear  the  experience  of  central  station  managers  with  refer- 
ence to  the  Welsbach  burner. 

Welsbach  Burner  Discussion. 

Mr.  Gardener:  In  ttie  city  of  Pittsfield  there  are  at  the 
present  time  about  two  hundred  and  fifty  of  these  burners 
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in  use.  I  understand  that  more  have  been  ordered,  but  the 
agent  has  not  been  able  to  supply  them.  A  dentist  in 
North  Adams  was  operating  upon  a  patient  under  the  light  - 
of  a  Welsbach  burner,  when  the  lamp  exploded  and  em- 
bedded pieces  of  glass  in  his  cranium.  I  immediately  m- 
vesiigated  the  subject  and  found  that  he  was  no  longer  using 
it.  We  had  a  customer  who  was  using  our  lights  in  his 
store  and  workshop;  and  he  substituted  ihe  burner  in  his 
store  but  not  in  the  workshop,  the  reason  being  that  the 
hammering  of  his  workmen  on  the  benches  caused  a  vibra- 
tion, which  would  gradually  shake  the  mantle  to  pieces. 

Mr.  EdgaR;  Boston:  We  have  had  as  much  experience 
as  any  other  city,  but  to  sum  up  a  long  story,  I  will  say  that 
the  burner  is  gradually  disappearing.  I  put  one  in  my  house 
two  years  ago.  At  first  it  saved  considerable  gas  and  gave 
a  beautiful  light,  and  the  first  outfit  of  mantles  lasted  over 
two  years.  Since  that  time  the  mantles  have  gone  to 
pieces  very  fast,  and  my  gas  bills  are  larger  than  they  ever 
were  with  the  old  burner;  and  I  do  not  ihink  we  are  usinp 
any  more  light.  We  have  just  completed  a  contract  witli 
a  large  store,  which  is  going  to  take  out  ihe  Welsbach  and 
put  in  our  lights.  We  have  a  letter  from  a  drug  store, 
stating  in  emphatic  terms  what  the  proprietor  ihinks  of  the 
Welsbach.  Often  when  his  store  door  opens  the  mantie 
breaks  from  the  draft  of  cold  air.  We  are  naturally  preju- 
di  ed  against  the  burner  and  want  to  see  the  thing  disap- 
pear; but  leaving  that  out  of  consideration,  I  should  say 
the  burner  is  losing  ground  in  Boston  within  the  last  six 
months. 

Mr.  Cairnes:  In  Memphis  we  became  very  n.uch 
alarmed.  They  displaced  probably  fifteen  hundred  to  two 
thousand  lights  in  from  thirty  to  sixty  days,  and  no  amount 
of  argument  could  stop  the  stem,  of  popular  favor  in  the 
direction  of  the  Welsbach;  and  we  sat  down  and  mused 
over  the  possibilities  of  an  assignment  in  the  near  future. 
That  was  about  a  year  ago.  I  presume  we  have  back  from 
fifty  to  sixty  per  cent,  of  the  patrons  we  lost  by  the  burner, 
and  I  have  assurances  that  we  will  get  back  as  much  as 
twenty-five  or  thirty  per  cent,  more  within  the  next  two 
months.  They  have  lost  ground  in  Memphis  as  rapidly  as 
they  came  in  favor. 

jMr.  Burleigh:     For  what  reason  have  they  lost  favor? 

Mr.  Cairnes:  The  fact  that  the  longer  they  are  used 
the  more  objectionable  the  light  produced  becomes;  and  in 
like  proportion  the  greater  amount  of  gas  is  consumed  as 
the  burner  begins  to  be  used. 

Mr.  Seely:  I  do  not  think  it  is  a/very  serious  menace 
to  the  electric  light  business  where  people  are  at  all  dis- 
criminating as  to  the  character  of  light  they  get.  In  smaller 
towns  people  are  not  as  discriminating  as  they  are  in  larger 
cities.  It  seems  to  me  that  one  of  the  things  the  local 
companies  want  to  do  is  to  maintain  belter  service  them- 
selves. One  of  the  reasons  that  encourage  the  use  of  the 
Welsbach  burner  is  that  in  some  places  the  service  of  the 
electric  light  companies  is  irregular. 

Mr.  Peck:  Our  station  in  Brooklyn  is  almost  entirely 
given  to  arc  lighting.     I  noticed  some  four  months    ago 


we  do  not  See  any  cessation  to  it.  I  hope  to  report  by  next 
year  that  the  number  lias  been  diminished  in  accordance 
with  the  statement  made  from  other  cities. 

Mr.  Stetson:  I  know  a  towna  little  north-of  Boston 
where  I  heard  the  manager  say  if  he  could  have  seen  the 
Welsbach  burner  before  he  bought  his  electric  light  plant — 
he  manages  both  wings  of  the  service — he  never  would  have 
troubled  himself  about  the  electric  plant,  and  is  only  hoping 
that  the  municipal  authorities  would  come  along  and  buy 
his  plant.     You  cannot  compete  with  gas  in  small  towns 


them;  but  I  do  not  propose  to  lose  on   my  o\vn  light  thp 
profit  that  I  made  on  those  burners." 

Concluding  Business. 
The  committee  on  resolutions  offered  the  following: 
Resolved,  That  the  thanks  of  the  association  are  hereby 
tendered  to  Mrs.  Sidney  Short  and  the  ladies  of  the  local 
committee;  to  Mr.  Wason  and  the  gentlemen  of  the  recep- 
tion committee;  to  the  Cleveland  Telephone  company  and 
the   Long-distance  Telephone  company;"  to  the   Cleveland 


Perkins  Electric  Switch  Manufacturing  company.    Jewell  Belting  company, 
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Cook  Boiler  (the  J.  C.  McNeil  company). 


cities  the  incandescent  lamp  can  liold  ]its  own.  I  find  the 
greatest  annoyance  in  our  community  to  come  from  the  mul- 
tiplication of  the  oil  wagons.  The  Standard  Oil  company 
has  put  up  a  very  large  tank  holding  thousands  of  barrels  of 
oil,  and  they  run  out  wagons  just  as  the  milk  peddler  does; 
and  as  our  cities  in  the  East  are  largely  composed  of  people 
working  in  factories,  there  is  no  hope  of  our  trying  to  get 
anything  out  of  them  with  the  electric  light.  If  we  could 
only  increase  our  product  we  could  decrease  the  cost;  but 
there  is  no  hope  of  this  in  those  communities. 
A.  J.  CoRRiVEAU,  Montreal:    I  do  not  think  there  ought 


under  twenty-five  thousand  inhabitants.  In  the  larger 
City  Railway  company,  the  Cleveland  Electric  Railway 
company  and  the  gentlemen  of  the  local  press. 

Re-solved^  That  the  many  courtesies  extended  to  the  visit- 
ing members  of  the  convention  have  been  fully  appreciated, 
and  the  result  has  been  that  this  Cleveland  meeting  wiU  be 
remembered  as  one  of  the  most  pleasant,  from  a  social  stand- 
point, and  also  one  of  the  most  interesting  and  instructive 
m  the  history  of  the  association. 

The  resolutions  were  unanimously  adopted. 

The  committee  on  nominations  presented  the  names  of  the 
following  gentlemen: 

President — C.  H.  Wilmerding,  Chicago. 

First  vice-president — Frederic  NichoUs,  Toronto. 

Second  vice-president — E.  F.  Peck,  Brooklyn,  N.  Y. 

Executive  coDimittee — E.  H.  Davis,  Williamsport,  Pa. 
(one  year);  W.  R.  Gardner,  Pittsfield,  Mass.;  George  A. 
Redman,  Rochester,  N.  Y.,  and  J.  T.  Burleigh,  Camden, 
N.J. 

The  gentlemen  were  duly  balloted  for  and  elected. 

The  retiring  president  said:  "In  resigning  my  duties  as 
president  of  the  association,  which  ofllice  I  have  filled  during 
the  last  year,  I  wish  to  tender  to  the  members  for  the  sin- 
cere and  generous  support  I  have  received  my  heartiest 
thanks.  I  have  been  courteously  treated  in  all  the  dealings 
I  have  had  with  the  members  and  been  assisted  in  many 
ways,  which  has  been  duly  appreciated.  I  expect  as  a  private 
to  do  all  that  I  can  for  the  association;  and  I  think  it  is  un- 
necessary to  say  that  you  will  find  me  first,  last  and  all  the 
time  assisting  the  central  station  managers  in  all  depart- 
ments." 

Mr.  Armstrong  moved  that  the  next  annual  meeting  of 
the  a.ssociation  be  held  in  the  month  of  May  or  June,  as 
selected  by  the  executive  committee,  in  the  year  1S96.  This 
motion  was  carried. 

On  motion  the  association  then  adjourned. 


Brush  Electric  company. 
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that  about  twenty-five  large  stores  used  the  Welsbach 
burner.  I  noticed  the  same  stores  a  week  or  two  since  and 
discovered  that  ten  out  of  the  twenty-five  have  gone  back 
either  to  simple  gas  or  the  incandescent  light. 

-Mr.  Armstrong:  This  is  very  encouraging  to  us.  The 
fact  of  the  matter  is  that  electric  Hght  is  a  luxurious  light; 
and  it  will  compete,  perhaps,  \\ath  gas  in  larger  quantities, 
but  it  will  not  with  the  small  consumer.  That  is  the  thing 
we  must  face.  The  practical  difficulty  is  that  it  does  not 
pay  us  to  supply  very  small  consumers;  it  does  not  pay  for 
the  installation,  the  meter  and  all  that.  1  am  pleased  to 
hear  from_  Memphis  and  Boston  as  to  what  has  been  the  his- 
tory of  this  thing;  but  so  far  as  our  incandescent  business  is 
concerned  it  has  been  and  is  now  a  very  serious  problem. 
We  lost  during  the  last  quarter  seventy-five  customers,  and 


to  be  much  alarm  felt  about  this  Welsbach  burner,  or  what 
we  call  in  Montreal  the  oil  light.  I  do  not  think  there  is  a 
city  in  America  which  is  provided  with  so  many  of  these 
burners  as  Montreal  at  the  present  time.  They  have  had 
them  about  a  year  and  a  half,  and  several  thousands  of  them 
are  in  use,  but  1  am  pleased  to  state  that  to  my  personal 
knowledge  eight  or  ten  large  stores  have  gone  back  to  the 
electric  light,  and  the  reason  is  that  they  are  completely  dis- 
pleased with  the  burner  on  account  of  the  breakages  of  the 
mantle  and  the  bad  color  of  the  light;  and  I  believe  it  will 
only  be  a  short  time  before  this  will  be  general. 

The  President:  We  had  a  customer  who  put  in  tlie 
Welsbach,  and  after  using  them  a  month  returned  to  the 
electric  light.  I  asked  the  reason,  and  he  said,  "I  had 
about  two  hundred  of   those  burners  and   I  wanted  to  sell 


Convention  Notes  and  Personals. 

As  usual,  L.  Stieringer  was  in  attendance. 
'*P.  &.  E."  from  Pittsburg  came  in  the  person  of  James 
A.  Breen. 

Chas.  P.  Raymond  of  "Goodrich  fame"  came,  too,  and  in 
due  season. 

Bradley's  electric  light  mast-arm  and  Thomas  H.  l^radley 
were  there,  too. 

You  couldn't  have  been  at  the  convention  unless  you 
heaid  about  Page  belling. 

C.  W.  Hazeltine  kept  the  Hazeltine  long-life  carbons  be- 
fore the  convention  people. 

Secretary  Geo.  F.  Porter  was  heartily  commended  for  his 
untiring  and  successful  work. 

H.  A.  W^hittemore  represented  the  Electric  Lightin'? 
company  of  Jamestown,  N.  Y.  "^ 

Charles  E.  Gregory  was  on  hand  and  so  were  the  pic- 
tured faces  of  his  "  stockholders. " 

Lawrence  Polland,  of  Cincinnati  expected  to  be  at  the 
convention — was  he  there?     Who  saw  him? 

Aylsworth  &  Jackson,  manufacturers  of  incandescentlamp 
filaments,  sent  F.  E.  Jackson,  who  nobly  did  his  duty. 

-It  was  exceedingly  pleasant  to  see  such  old-timers  as  P. 
H.  Alexander  at  the  convention  again.  His  large  and  ex 
tended  acquaintance  in  the  electrical  trade  made  him  ex- 
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ceedingly  busy  in  returning  the  many  salutations  of  friend- 
ship. 

Of  course  Edward  Lasell  of  Chicago  was  in  attendance, 
talking  telephone  material  and  incandescent  lamps. 

Of  course  the  Card  Electric  company  had  to  be 
present,  and  President  Carpenter  came  up  from  Mansfield, 
Ohio. 

S.  Dana  Greene  of  the  General  Electric  company,  found 
time  to  spend  a  while  with  the  General  Electric  force  at  the 
Hollenden. 

Mrs.  Packard,  accompanied  W.  D.  Packardfrom  Warren, 
Ohio,  and  made  one  of  the  jolly  party  of  ladies  who  hugely 
enjoyed  Cleveland's  hospitality. 

H.  Ward  Leonard,  a  little  stouter  but  in  other  respects 
the  same  as  ever,  stood  as  sponsor  for  a  line  of  his  very  inter- 
esting and  novel  heating*  devices. 

City  Electrician  John  A.  Cabot  of  Cincinnati  found  time 
to  spend  a  day  or  two  away  from  his  arduous  duties  to  see 
what  was  new  in  electrical  circles. 

Besides  Manager  H.  L.  Shippeyof  Koeblings  Sons  company 
of  New  York,  A.  B.  Coenover,  Jr.,  of  the  Chicago  office, 
assisted  in  "  doing"  the  convention. 

President  N.  Marshall  represented  the  Anchor  Electric 
company  of  Boston  and  distributed  a  large  amount  of  litera- 
ture relative  to  his  lighting  specialties. 

J.  H.  Gates  of  Chicago  did  not  come  down  on  the  train 
with  the  "boj-s,"  but  he  presented  himself  for  a  short  while, 
just  long  enough  to  shake  a  few  hands. 

"  Micanite  '"  was  impressed  upon  the  convention  at  nearly 
every  turn  about  the  Hollenden  through  its  local  agent,  the 
Cuyahoga  Supply  company  of  Cleveland. 

The  South  was  represented  by  James  L.  Belote  of  Nor- 
folk, Va.  i\Ir.  Belote  came  a  long  way,  but  it  is  safe  to  say 
he  feels  amply  repaid  for  his  northern  trip. 

President  Chas.  D.  Jenney  of  the  Jenney  Electric  Motor 
company  of  Indianapolis  was  seen  every  day  and  everywhere. 
Mr.  Jenney  is  now  building  a  new  factory. 

J.  C.  McNeil  of  Akron,  Ohio,  had  a  very  interesting 
model  of  his  boiler  in  exhibition  hall,  which  was  carefully 
examined  by  a  constant  stream  of  visitors. 

W.  E.  Harrington  talked  "circuit  breakers"  in  a  way 
'  that  should  be  thoroughly  appreciated  by  the  Cutter  Elec- 
trical &  Manufacturing  company  of  Philadelphia. 

Ed.  Wertheim,  the  high  class  carbon  importer  and 
asbestos  man  of  Chicago,  should  have  been  at  the  conven- 
tion, but  his  trip  East  came  a  little  ahead  of   time. 

Of  course  D.  B.  Dean,  the  popular  representative  of  the 
Terre  Haute  Car  &  Manufacturing  company,  appeared  to 
meet  his  many  old  friends  in  the  electrical  business. 

Vice-President   and  General    Manager  S.  W.  Glover   of 
the  Post-Glover   Electric  company  of  Cincinnati  couldn't  . 
resist  the  temptation  to  mingle  with  the  crowd  at  the  Hol- 
lenden. 

It  is  safe  to  state  that  T.  Carpenter  Smith,  now  with  M. 
R.  Muckle,  Jr.,  &  Co.,  engineers,  Philadelphia,  has  never  . 
missed  a  convention,  and  the  one  at  Cleveland  was  no  ex- 
ception. 

Albert  Hoppin  of  Chicago  represented  the  Edward  P. 
Allis  company  at  the  convention  and  went  down  on  the 
Chicago  train,  although  not  in  the  party  occupying  the  spe- 
cial cars. 

The  National  Carbon  company  of  Cleveland  was  repre- 
sented by  Vice-president  B.  F.  Miles.  Mr.  Miles  is  looked 
upon  as  one  of  the  most  energetic  workers  in  the  electrical 
business. 

The  Eppinger  &  Russell  company  of  66  Broad  street. 
New  York,  had  a  large  and  interesting  exhibit  of  its  wood 
conduit  which  is  made  serviceable  by  a  patent  process  of 
creosoting. 

The  "coming  belt"  came  to  the  convention  in  the  person 
of  H.  A.  Bliss,  who  was  daily  about  the  hotel.  Mr.  Bliss 
makes  a  specialty  of  rawhide  belting,  with  office  at  454  Ar- 
cade, Cleveland. 

The  Falls  Rivet  and  Machine  company  did  the  honors  for 
Cuyahoga  Falls,  O. ,  in  the  persons  of  E.  L.  and  C.  A.  Bab- 
cock.  It  was  a  matter  of  regret  that  Mr.  Stambaugh  could 
not  be  present. 

J.  A.  Colby  and  his  wife  of  Des  Moines,  la-.,  came  with 
the  Chicago  delegation.  Mr.  Colby's  work  with  the  Des 
Moines  Edison  Light  company  brings  him  yearly  to  the  na- 
tional convention. 

Herbert  A.  Wagner,  John  Mustard  and  E.  H.  Abodie 
told  the  convention  visitors  of  the  merits  of  the  "  Type  D" 
transformers  of  the  Wagner  Electric  Manufacturing  com- 
pany of  St.  Louis. 

President  D.  N.  McBrier  and  Vice-president  D.  N.  Mc- 
Brier,  Jr.,  of  the  Ball  Engine  company  found  time  to  run 
up  to  Cleveland  from  Erie  to  mingle  with  their  old  customers 
and  to  get  new  ones. 

The  Page  Belting  company  of  Concord,  N.  H.,  distri- 
buted a  neat  little  pocket  memorandum  book  which 
had  numerous  illustrations  showing  how  its  well-known 
belt  is  manufactured. 

Popular  R.  B.  Corey  turned  up  the  second  day,  and  it  is 
safe  to  say  there  wasn'  t  a  man  at  the  convention  who  was  not 
glad  to  see  him  and  shake  his  hand.  Mr.  Corey's  popularity 
is  of  the  kind  that  lasts. 

J.  A.  Seely  is  never  more  at  home  than  when  at  a  con- 
vention. His  various  duties  in  the  executive  branch  of  the 
association  and  his  numerous  social  obligations  only  seem 
to  add  to  his  pleasures. 

Why  wasn't  Col.  S,  G.  Booker  at  the  convention?  Col. 
Booker  has  rarely  missed  a  convention  and  the  many  inqui- 
ries made  concerning  his  whereabouts  would  seem  to  indi- 
cate that  he  should  not  have  let  "pressing  business"  keep 
him  away. 

The  Cook  boilers  were  kept  before  the  steam  men  of  the 
convention  by  a  pictorial  exhibit,  illustrated  elsewhere  in 
his  issue.     This  boiler  is  manufactured  by  the  J.  C.  McNeil 
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company  of  Akron,  O.,  and  they  claim  ior  it  that  it  is  the 
only  perfect  waste  heat  boiler.  This  concern,  however,  makes 
everythingin  the  line  of  boiler  iron  work.  They  can  tell  you 
a  "  thing  or  two"  about  prices,  too. 

President  Rafferty  of  the  Dearborn  Electric  company  ot 
Chicago  was  one  of  the  delegates  who  failed  to  put  in 
an  appearance,  but  he  is  excusable  and  the  next  convention 
will  see  him,  without  doubt. 

Manager  Chas.  L.  Rodman  of  the  Globe  Carbon  com- 
pany came  up  from  Ravenna,  Ohio,  and  mingled  with  the 
convention  members  in  the  rotunda  of  the  Hollenden.  Mr. 
Rodman  made  no  exhibition. 

Fred  W.  Royce  of  Royce  &  Marean,  Washington,  D.  C, 
joined  the  "boys"  at  the  Hollenden.  Mr.  Royce  did  not 
come  up  with  the  New  York  delegates,  but  cut  "  across 
country  "  from  Washington. 

Secretary  E.  R.  Stettinius  headed  the  Stirling  boiler 
coterie  consisting,  besides  himself,  of  E.  J.  Wehrly,  F.  E. 
Bruce  and  H.  S.  Pell.  Pictures  of  the  Stirling  boiler  con- 
stituted the  company's  exhibit. 

The  Western  Telephone  Construction  company,  Chicago 
expected  to  have  a  representative  foshow  the  delegates  "the 
best  on  the  market"  in  the  way  of  high  class  magneto-tele- 
phones,  but  he  didn't  appear. 

The  Charles  Munson  company  of  Chicago  was  represented 
by  J.  H.  Shay,  and  in  some  mysterious  way  a  very  handsome 
little  note  book  managed  to  find  its  way  into  letter-boxes  of 
many  an  interested  convention  man. 

E.  B.  Hatch  of  Hartford,  Conn.,  who  is  often  called 
"Johns"  Hatch  from  his  connection  with  the  H.  W.  Johns 
company  of  New  York,  represented  this  well-known  con- 
cern  at  Cleveland.     Few  there  u-ere  that  had  any  interest 
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would  indicate  that  the  Nashold  cleat  is  a  "  winner."  It  is 
rumored  that  General  Manager  Nashold  placed  several 
agencies  for  his  cleat  during  his  stay  in  Cleveland. 

The  works  of  the  King  Bridge  company  in  Cleveland 
were  one  of  the  attractions  offered  to  visiting  delegates,  and 
Vice-president  King  stood  ready  to  entertain  those  inter- 
ested in  high  class  iron  and  steel  structural  work. 

Hugo  Benedix,  with  his  Boudreaux  brush,  had  a  very  in- 
teresting exhibit  in  parlor  loi,  and  his  device  was  carefully 
examined.  Of  this  brush  it  is  said  :  "  No  copper,  no  woven 
wire,  no  gauze,  no  carbon — something  infinitely  better." 

F.  R.  Colvin,  who  has  been  so  long  identified  in  the  elec- 
trical newspaper  field,  was  an  attendant  at  the  convention, 
representing  the  Interior  Telephone  company  of  New  York' 
of  which  he  is  president.     Not  a  few  orders  came  his  way! 

General  Sales  Agent  F.  L.  DeRonde  of  the  Standard 
Paint  company  of  New  York  had  the  usual  good  brand  of 
P.  &  B.  cigars,  which  were  generously  distributed  among 
the  attendants  at  the  convention.  Mrs.  DeRonde  accom- 
panied him. 

The  Bethlehem  Iron  company  of  .South  Bethlehem,  Pa., 
which  is  noted  for  its  famous  castings,  was  represented  by 
Albert  Fisher,  who  is  so  well  known  among  the  delegates 
that  he  came  armed  only  with  his  pleasant  countenance  and 

familiar  card. 

The  Crane  company  of  Chicago  is  now  energetically 
pushing,  and  with  marked  success,  for  business  among  the 
electrical  people  of  this  country,  and  General  Sales  Agent 
G.  A.  Hurd  was  at  the  convention  to' remind  buyers  that 
his  company  had  valves  and  other  central  station  fittings 
well  worth  their  most  careful  s^u^y.  The  Crane  company 
has  already  done  a  large  amount  of  high  class  work  in  some 
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in  insulating  material  that  did  not  consult  him  regarding 
his  numerous  specialties.  Mr.  Hatch  is  one  of  the  most 
prominently  known  experts  in  this  line  oi"  business. 

"Tom"  Creagheadof  the  Creaghead  Engineering  company 
of  Cincinnati  saturated  the  air  with  a  few  magnetic  words  on 
the  new  Creaghead  specialty.  Mr.  Creaghead's  new  pulley 
came  in  for  its  share  of  his  attention. 

Manager  E.  F.  Peck  of  the  Edison  Electric  Illuminat- 
ing company  of  Brooklyn,  was  often  interrogated  regarding 
his  well-known  model  plant.  Mr.  Peck's  "  pointers"  on 
electrical  apparatus  were  very  valuable. 

The  Tucker  Electrical  Construction  company  of  New 
^"ork, through  Thos.  Macoubray, presented  a  very  convincing 
circular  of  its  new  auto-telephone  system,  which  was  replete 
with  general  information  of  the  telephone. 

Ohio  Manager  W.  D.  Kearfoot  of  the  Henry  R.  Worth- 
ington  Pump  company,  had  several  models  of  these  cele- 
brated pumps,  which  have  received  of  late  so  much  favora- 
ble comment  from  the  electrical  fraternity. 

The  Brodie  Electric  company  of  Manchester,  N.  H., 
through  its  president,  J.  D.  Brodie,  distributed  a  circular 
giving  a  complete  list  of  its  new  form  of  insulators,  which  re- 
ceived a  large  amount  of  tavorable  comment. 

Clark  and  Valentine  of  the  Valentine-Clark  company, 
Chicago,  should  have  been  there  to  talk  "cedar."  It  was 
rumored,  though,  that  there  was  good  reason  for  Clark's 
staying  at  home.     As  for  Valentine — well — ! 

The  Nashold  cleat  was  visible,  and  so  was  its  genial 
designer,  E.  Nashold,  so  well-known  and  popular  among 
the  frequenters  of  the  Monadnock  building,  Chicago.  Mr. 
Nashold  has  only  recently  put  his  specialty  upon  the  market, 
but  the  manner  in  which  supply  men  seek  him  out  to  be  his 
"exclusive  representative"   in   their    particular  territories 


of  the  best  electrical  plants  in  America,  and  Mr,  Hurd's 
energy  and  courteous  manner  of  making  new  friends  for 
the  Crane  company  will,  without  doubt,  in  the  near  future 
be  felt  by  the  home  oflice. 

Thos.  H.  Brady  of  New  Britain,  Conn.,  only  brought  his 
smiling  countenance  to  the  convention.  His  well-known 
mast  arm,  which  has  been  in  use  so  long,  did  not  need  a  formal 
introduction,  and  it  is  said  that  not  a  few  orders  found  their 
way  into  his  pocket. 

James  F.  Kelly  made  his  initial  bow  before  the  electrical 
convention  as  representing  the  New  York  Insulated  Wire 
company.  Mr.  Kelly's  numerous  friends  were  glad  to 
greet  him,  and  extended  their  wishes  for  his  success  with  his 
new  business  connection. 

J.  L.  Hayes  &  Co.  of  Pittsburg  also  saw  the  advantage 
of  advertising  its  high  class  tablet  boards  among  the  large 
number  of  interested  electric  light  men  who  congregated  at 
the  Hollenden.  This  device  is  well  worth  investigation  on 
the  part  ofconstruction  men. 

It  was  rumored  that  the  Hill  Clutch  Works'  parlor  con- 
tained something  very  mysteriously  attractive.  Next  time 
you  are  down  at  "Hill's,"  ask  H.  W.  Hill  what  it  was. 
Messrs.  Leonard  and  McCarthy  did  the  honors  most  grace- 
fully in  company  with  Mr.  Hill. 

The  Belknap  Motor  company  of  Portland,  Me.,  showed 
its  usual  originality  in  the  shape  of  a  display  in  which  revolv- 
ing incandescent  lights  played  a  leading  part.  This  com- 
pany on  this  occasion  paid  particular  attention  to  the  push- 
ing of  its  composite  graphite  and  copper  woven  wire  brushes. 
These  brushes  are  made  up  of  the  concern's  "happy  combi- 
nation" of  all  the  essential  qualities  of  both  copper  and  car- 
bon, the  graphite  acting  as  a  lubricant  and  the  copper  as  a 
conductor, 

[Conthiued  on  page  log.) 
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able  delay  in  many  cases,  whicli  miglit  be  avoided  if  the  de- 
partment had  better  facilities  for  transacting  ilsbusiness.  On 
this  account  special  interest  is  felt  in  the  recommendation 
that  the  working  force  of  the  office  be  increased  and  that  the 
appropriation  be  increased  by  $64,000  in  order  that  the  work 
of  classification,  which  now  falls  to  the  present  examining 
corpSj  may  be  assigned  to  the  increased  force.  Another  very 
important  advantage  that  would  be  gained  by  the  granting 
of  this  increase  is  emphasized  in  the  report,  where  the  com- 
missioner calls  attention  to  the  fact  that  if  it  were  possible 
to  make  accurate  examination  upon  the  question  of  novelty 
very  much  litigation  concerning  patents  would  be  avoided. 
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Another  "largest  trolley  system  in  the  world"  has  been 
started  in  New  Jersey  and,  according  to  the  plans  of  the 
projectors,  it  mil  eventually  connect  the  cities  of  Philadel- 
phia and  New  York.  A  wealthy  corporation  is  back  of  the 
scheme,  and  it  is  bound  to  develop  into  an  important  un- 
dertaking, even  though  the  present  plans  be  greatly  modi- 
fied. The  company  has  secured  right  of  way  through  one 
of  the  richest  localities  in  the  country,  and  with  good 
management  the  system  is  bound  to  prove  a  paying  invest- 
ment. It  is  proposed  to  operate  combination  cars  carrying 
express  and  light  freight  as  well  as  passengers. 


Complaint  is  made  against  the  policy  of  overcrowding 
the  Broadway  cable  cars  and  a  writer  in  the  Herald  says: 
"There  is  no  other  city  in  the  world  where  street  railway 
cars  are  allowed  to  be  so  crammed  with  passengers.  There 
is  no  earthly  reason  why  it  should  be  tolerated  for  a  day 
longer  in  New  York."  Chicagoans  have  long  since  grown 
accustomed  to  riding  in  crowded  cable  cars,  and  although 
they  have  repeatedly  urged  the  companies  to  operate  more 
cars,  nothing  has  come  of  the  movement.  The  writer  from 
whose  communication  we  have  already  quoted  calls  attention 
to  the  fact  that  in  Paris,  Berlin  and  other  large  European 
cities  such  vehicles  are  prohibited  from  carrjdng  a  single 
passenger  beyond  the  number  capable  of  being  comfortably 
seated.  No  crowding,  either,  is  permitted  in  London.  There 
are  many  other  regulations  enforced  in  European  cities 
which  would  not  be  respected  in  this  country. 


The  hundreds  of  electrical  men  who  are  interested  in  the 
meetings  of  the  National  Electric  Light  association,  had 
best  make  the  most  of  their  stories  about  the  Cleveland  con- 
vention, for  they  won't  have  a  chance  to  attend  another  for 
at  least  fifteen  months.  The  next  meeting  vn\l  not  be  held 
until  May  or  June,  1S96,  when  the  association  will  gather 
its  hosts  in  the  city  of  New  York.  There  is  much  talk  ol 
holding  the  convention  immediately  succeeding  in  Chicago, 
and  thence  alternating  in  the  two  cities  named.  This  plan 
has  every  advantage  of  convenience  and  utility  to  recom- 
mend it,  but  has  been  criticised  on  the  ground  that  the 
members  would  be  tempted  to  neglect  the  convention  proper 
owing  to  the  many  outside  attractions  of  the  larger  cities. 
At  any  rate  it  is  worthy  of  the  trial  which  will  probably  be 
given  it.  Thg  change  in  meeting  time  to  a  more  pleasant 
season  of  the  year  is  very  generally  commended. 


Mr.  Brush's  reminiscent  talk  at  the  Cleveland  conven- 
tion, although,  all  too  brief,  is  replete  with  interest.  It  is 
reported  in  full  in  this  issue,  and  should  be  read  by  all  in- 
terested  in  the  art  of  electric  lighting.  Charles  F .  Brush  is 
in  many  respects  a  unique  figure  in  the  electrical  world.  His 
work  has  been  of  the  utmost  value  to  the  mdustry,  and  he 
is  one  of  the  very  few  electrical  inventors  who  have  secured 
both  fame  and  fortune  by  the  application  of  electricity  to 
illumination.  Rich  and  retired  from  the  field,  he  now  has 
very  little  to  say  about  that  electrical  development  with 
which  he  has  had  so  much  to  do,  and  his  words  are  there- 
fore the  more  interesting  and  significant. 


The  report  of  the  commissioner  of  patents  which  was 
made  public  last  week  contains  interesting  statistics  which 
go  to  show  that  the  inventive  genius  of  the  country  is  not 
exhausted,  provided  there  is  any  real  merit  in  a  small  per- 
centage of  the  total  number  of  patents  issued.  Electrical 
patents  form  one  of  the  most  important  classifications  in  this 
department,  and  the  number  of  applicatiois  made  each  year 
is  increasing  steadily.  A  perusal  of  the  "Illustrated  Electri- 
cal Patent  Record"  in  the  Western  Electrician  each 
week  will  be  sufficient  proof  of  the  importance  of  this  de- 
pirtment.     This  record  also  shows  that  there  is  consider- 


vested,  but  would  sink  over  $700,000  per  year  in  actually 
maintaining  and  operating  the  plant."  It  would  be  interest- 
ing to  know  the  basis  for  these  figures.  No  doubt  Gen. 
Tracy's  statement  is  based  upon  statistics  supplied  by  the 
company  he  represented,  and  now  that  company  should  ex- 
plain these  figures  in  the  interest  of  the  public  and  the  elec- 
trical fraternity. 

An  interesting  bit  of  news  comes  from  Bridgeport,  Conn., 
in  connection  with  the  recent  official  announcement  that  the 
Nantasket  branch  of  the  Old  Colony  division  of  the  Consoli- 
dated system  would  be  equipped  with  electricity,  and  the 
passenger  coaches  runnmg  over  it  be  propelled  entirely  by 
electric  power.  Colonel  N.  F.  Heft,  president  of  the 
Bridgeport  Traction  company,  has  been  secured  by  the  Con- 
solidated to  take  charge  of  the  work  at  Nantasket.  The 
Bridgeport  Traction  company  operates  forty-two  miles  of 
street  railway  sj^teni.  The  Nantasket  branch  is  only  seven 
miles  long,  and  as  railroad  salaries  go  coiUd  not  afford  to 
pay  a  man  like  President  Heft  the  salary  his  position  as  head 
of  the  traction  company  offered.  The  consideration  of  this 
circumstance  led  to  an  inquiry  which  resulted,  according  to 
the  story  in  the  statement  from  an  official  of  the  road,  that  the 
Consolidated  intends  to  push  the  construction  of  the  largest 
electrical  system  in  the  world.  The  electrical  equipment  of 
the  Nantasket  branch,  it  is  said,  is  merely  to  test  apparatus 
which  in  the  judgment  of  railroad  officials  is  suitable  for  the 
purposes  of  railroad  propulsion.  This  step,  it  is  claimed,  is 
the  beginning  of  the  ultimate  electrical  equipment  of  the  en- 
tire system.  It  is  evident  that  the  company  is  interested  in 
the  problem  of  equipping  its  lines  electrically  and  whether 
the  reports  concerning  its  plans  and  purposes  be  correct,  it  is 
evident  that  extensive  experiments  will  be  conducted. 


The  Cleveland  convention  of  the  National  Electric  Light 
association  was  an  eminently  successful  one.  It  was 
largely  attended,  and  a  larger  proportion  of  the  members 
attended  the  sessions  than  has  been  the  case  of  late  years. 
The  social  features  were  very  properly  subordinated  to  the 
real  business  of  the  meeting;  and  the  gathering  proved  to 
be  a  practical  and  sensible  one.  For  the  first  time  in  its 
history  the  association  elected  a  Chicago  man  as  its  presi- 
dent, and  thus  further  entrenched  itself  in  the  regard  of  the 
electrical  industry  of  the  Northwest.  With  a  western 
president  and  an  eastern  place  of  meeting,  the  sectional 
question  seems  to  have  been  satisfactorily  met.  In  a  com- 
mercial sense,  also,  the  convention  has  left  a  gratifying  rec- 
ord, as  the  influence  of  reviving  trade  seems  to  have  been 
felt  in  all  branches  of  the  electrical  business  represented  in 
what  Mr.  Beggs  terms  the  "bazaar" — a  very  important  ad- 
junct of  the  annual  meetings,  by  the  way,  and  one  that  the 
association  could  ill  afford  to  lose.  All  in  all,  it  may  be 
fairly  stated  that  few  of  the  visitors  left  Cleveland  mthout 
the  gratifying  sense  of  time  well  spent. 


The  hearing  in  the  telephone  controversy  at  Albany,  as 
reported  in  the  daily  papers,  indicates  that  both  parties  to 
the  controversy  made  wild  and  sweeping  statements  con- 
cerning the  cost  of  construction  and  operation.  Represent- 
atives of  business  men's  associations  from  every  city  in  the 
state  were  present  at  the  hearing  last  week,  and  many  of 
these  participated  in  the  proceedings.  The  principal  argu- 
ment for  the  telephone  companies  was  made  by  General 
Tracy,  who  appeared  for  the  Metropolitan  Telephone  & 
Telegraph  company  of  New  York  city.  He  said  in  part; 
"  The  statement  that  the  charge  of  the  company  to  each  of 
Its  subscribers  is  a  flat  rate  of  $340  a  year  is  a  mistake.  The 
truth  is  that  only  about  one-half  of  the  10,600  stations  pay 
the  flat  rate  of  $240  per  year.  There  are  9,500  regular  sub- 
scribers, and  the  average  rate  'which  these  subscribers  pay 
does  not  exceed  $175  per  year.  This  bill  seeks  to  reduce 
telephone  rates  to  each  subscriber  to  a  flat  late  of  $78  per 
year.  This  would  give  to  the  company  a  total  revenue  on 
its  9,500  regular  subscribers  of  about  $740,000,  a  sum 
which  is  not  more  than  one-half  the  amount'of  moneyjactu- 
ally  paid  year  by  year  for  the  cost  of  maintaining  and  oper- 
ating the  subscribers'  stations.  At  the  rate  of  $78  per  year 
for  each  subscriber  the  company  would  not  only  receive 
nothing  by  way  of  dividend  or  interest  on  the  money  in- 


Consider.^ele  interest  was  manifested  in  street  railway 
circles  throughout  the  country  when  the  announcement 
was  made  in  the  daily  papers  that  William  J.  Richardson 
had  dehvered  an  address  before  the  Atlantic  Aid  associ- 
ation, a  benefit  organization  composed  of  employes  of  the 
Atlantic  Avenue  Railroad  company,  who  have  been  en- 
gaged in  a  strike.  Mr.  Richardson  found  himself  in  a 
peculiar  position  when  called  upon  to  address  the  associ- 
ation. As  president  of  the  organization  he  might  natu- 
rally be  looked  upon  as  representing  the  employes  who 
were  engaged  in  the  strike,  but  as  a  stockholder  and 
director  of  the  Atlantic  Avenue  company  he  was  bound 
to  uphold  the  policy  of  the  management  in  dealing  with 
the  men,  and  as  secretary  of  the  American  Street  Rail- 
way association  and  the  New  York  State  Street  Railway 
association  he  had  additional  responsibilities  as  an  official 
representative  of  the  men  who  had  developed  the  street 
railways  of  the  state  and  country  and  had  so  much  capi- 
tal invested  in  these  ventures.  It  is  safe  to  say  that  no 
other  man  in  the  country  could  be  selected  who  would 
be  so  generally  approved  by  the  street  railway  companies  as 
their  representative,  as  no  other  man  has  so  persistently 
upheld  the  rights  of  the  owners  of  these  enterprises.  In 
view  of  this  fact,  it  was  very  complimentary  to  Mr.  Rich- 
ardson, and  certainly  a  high  tribute  to  his  character,  to 
be  selected  by  the  employes  as  the  man  to  whom  they 
were  ready  to  submit  their  differences  for  adjustment.  It 
is  to  be  regretted  that  Mr.  Richardson  allowed  the  con- 
flicting interests  that  he  represented  to  prohibit  him  from 
discussing  tlie  matters  of  difference  between  the  compa- 
nies and  the  men.  It  is  of  interest,  though,  to  learn  Mr. 
Richardson's  views  on  the  subject  of  franchises  and  taxa- 
tion of  corporations.  In  his  address  Mr.  Richardson  said 
that  there  were  three  parties  interested  in  the  controversy 
— the  public,  the  employes  and  the  companies.  It  was  to 
the  consideration  of  the  first  party,  its  duties  and  responsi- 
bilities, that  he  directed  the  attention  of  the  association. 
He  believed  that  the  public,  through  its  representatives  in 
the  state  legislature  and  city  council,  had  not  faithfully  dis- 
charged its  duty,  and  that  the  unjust  treatment  of  the  com- 
panies at  the  hands  of  public  officials  was  reverting 
upon  the  community.  In  this  connection  Mr.  Richardson 
said :  "  The  ingenuity  of  the  legislature  is  taxed  to  its  ut- 
most to  conceive  ways  in  which  to  draw  the  very  life-blood 
out  of  a  street  railway  company.  The  company  is  taxed  on 
its  capiral  stock,  on  its  gross  earnings,  its  dividends,  its  real 
estate,  its  tracks,  and  finally  must  pay  a  license  for  running 
its  cars  over  its  own  rails  above  a  pavement  it  does  not  use, 
though  it  had  paid  for  it,  as  well  as  between  tracks  and  two 
feet  outside  thereof."  He  did  not  consider  it  fair  that  a 
special  system  of  taxation  should  be  derised  for  corpora- 
tions of  this  class. 

One  of  the  lessons  of  this  and  similar  controversies  is 
that  the  present  method  of  dealing  with  corporations  per- 
forming public  service  should  be  abolished.  At  the  present 
time  the  companies  are  practically  at  the  mercy  of  the  state 
and  city  or  village  officials.  As  long  as  this  arrangement 
continues  the  companies  cannot  be  expected  to  give  the 
service^that  the  public  has  a  right  to  expect.  ^ 
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The  "Western  Electrician"  at  the  Cleve- 
land Convention. 

The  52-page  special  convention  issue  of  the  Western 
Electrician — the  largest  in  advertising  that  thisjournal  has 
ever  issued — was  received  with  enthusiastic  congratulations 
on  all  sides  at  Cleveland,  and  the  favorable  comments  were 
many.  No  better  tribute  could  have  been  paid  to  the  busi- 
ness sagacity  of  those  whose  annoaacements  appeared  in  it 
and  the  hard  work  and  enterprise  entailed  in  is  production. 
Numerous  regrets,  too,  were  expressed  by  advertisers  who 
had  failed  to  be  represented  in  it.  The  paper  was  in  the 
hands  of  everyone  on  the  "special''  from  Chicago,  and  in  the 
lead  at  the  convention — read  and  re-read  by  everyone — in 
marked  contrast  to  some  of  its  slow  -going  eastern  con- 
temporaries which  were  not  to  be  found  at  all  on  the 
eastern  "special."  These  facts  simply  go  to  prove  that  the 
electrical  newspaper  of  the  West  does  have  an  exclusive 
field  that  it  is  impossible  to  cultivate  to  advantage  without 
it — all  the  assertions  ol  interested  rivals  to  the  contrary 
notwithstanding. 

There  is  one  thing  that  those  who  favor  this  journal  with 
their  patronage  can  rest  assured  of — that  there  is  no  eleo  ri- 
cal  paper  in  existence  to-day  which  gives  a  service  more  ef- 
fective, more  far-reaching  and  distinct.  This  week  we  again 
publish  a  great  issue,  with  its  50  pages  of  advertising  and 
an  authentic  report  of  the  convention  proceedings,  and  one 
that  will  be  eagerly  read  by  thousands  far  and  wide. 


OxcE  MORE  the  Western  Electrician  exceeds,  in 
advertising  pages,  all  records  made  by  it  in  previous  years. 
Fifty  pages  is  the  record  this  week;  last  week  it  was 
fifty-two;  while  the  best  showing  made  previous  to  1S95 
was  forty -two  pages  of  advertising  in  a  single  number  at  the 
St.  Louis  convention  of  1S93.  Twice,  then,  tTiis  year,  the 
paper  has  gone  ahead  of  its  previous  best  record.  .\nd 
thtse  are  hard  limes,  too.  But  advertising  in  the  West- 
ern Electrican  pays  in  hard  times  and  it  pays  in  good 
times  and  it  pays  at  all  times,  for  the  Western  Electri- 
cian is  pre-eminent  in  standing,  influence  and  circula- 
tion throughout  the  great  consuming  district — the  Central 
and  Western  states. 

The  buyer  who  looks  carefully  through  the  advertising 
pages  of  this  and  the  previous  number  of  the  Western 
Electician — the  greatest  numbers  from  the  standpoint  of 
adveriising  patronage  in  tlie  history  of  the  paper — cannot 
help  bu  t  notice  the  prominent  position  occupied  by  the  manu- 
facturer of  the  goods  advertised.  There  can  be  no  ques- 
tion about  it.  The  manufacturer  is  making  a  drive  for  the 
trade  direct,  and  he  is  strong  in  numbers  and  in  amount  of 
space  occupied — slronge  ,  it  seems  to  us,  both  actually  and 
relatively,  than  in  the  past.  Well,  we  make  him  one  as- 
surance; namely,  that  there  is  no  surer  or  more  direct  way 
of  reaching  ihe  electrical  consumer  of  the  West  than  by  plac- 
ini>  his  business  anno"uncements  in  the  electrical  newspaper 
of  the  West— the  Western  Electrician.  In  fact,  by 
newspaper  advertising,  there  is  no  other  way  of  doing  it 
effectively  and  thoroughly. 

As  WE  expected,  our  more  or  less  respected  contempor- 
ary, the  Electrical  World,  carried,  last  week,  each  and 
every  advertisement  declined  by  the  Western  Electri- 
CIAN.  These  will,  no  doubt,  with  many  more  like  them, 
go  to  swell  the  World's  next  "  comparative  statement"  of 
amount  of  advertising  carried.  Oh,  well !  we  can  stand 
the  "comparative  statements"  if  the  World  can  stand  the 
dead  advertising.  But  how  about  the  World's  paying  ad- 
vertisers ?  How  long  will  they  continue  to  put  up  with 
such  unjust  discrimination  against  themselves  ! 

At  the  annual  meeting  of  the  Wisconsin  Telephone  com- 
pany at  Milwaukee  the  board  of  directors  was  increased 
from  seven  to  nine.  The  two  new  directors  are  Jesse 
Stone  of  Watertown,  Wis.,  and  W.  A.  Jackson  of  Detroit. 
Charles  F.  Pfister  took  the  place  of  Fred  Vogel,  Jr.  The 
board  is  now  composed  as  follows:  H.  C.  Payne,  F.  G. 
Bigelow,  B.  K.  Miller,  Charles    Ray,  C.  G.  Stark  and  C. 

F.  Pfister  of  Milwaukee;  W.  A.  Jackson  and  Jesse  Stone. 
The  board  organized  by  re-electing  the  following  officers: 
President,  H.  C.  Payne;  vice-president  and   treasurer,  F. 

G.  Bigelow;  secretary  and  general  manager,  John  D.  Mc- 
Leod;  general  superintendent,  E.  B.  Cottrell;  auditor,  D. 
E.  Roberts;  purchasing  and  contracting  agent,  S.  O.  Gid- 
dings. 
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Clarence  E.  Stump,  well  known  in  the  technical  news- 
paper field,  is  now  secretary  and  treasurer  of  the  Columbian 
Equipment  company  of  66  Broadway,  New  York.  This 
company  will  construct  and  equip  an  extensive  southern 
system  of  steam  and  electric  railroads. 

Wm.  C.  Temple,  the  genial  representative  of  H.  E.  Col- 
lins &  Co.,  Pittsburg,  Pa.,  could  not  resist  the  temptation 
to  say  a  few  words  for  his  old  "  standby, "  the  Cahall  vertical 
water  tube  boiler,  manufactured  by  the  Aultman  &  Taylor 
Machinery  company  of  Mansfield,  O. 

John  H:  McGhie,  the  popular  and  efficient  advertising  man- 
ager of  the  General  Electric  company,  was  the  soUrce  of  gen- 
eral information  regarding  this  concern's  electrical  inter- 
ests at  the  convention.  Pleasant  and  accommodating,  he 
extended  every  courtesy  to  delegates. 

Old  New  York  friends  of  M.  M.  Hayden,  now  with  the 
National  Carbon  company  of  Cleveland,  spent  several 
pleasant  evenings  in  his  company.  Mr.  Hayden  is  a  New 
York  man  who  has  been  West  for  some  time,  but  his  old 
friends  have  by  no  means  forgotten  him. 

President  H.  C.  Adam.s  of  the  Phillips  Insu'ated  Wire 
company  of  Pawtucket,  R.  I.,  represented  this  well-kno\\Ti 
concern  at  the  convention,  but  depended  upon  his  Chicago 
agent,  the  Electric  Appliance  company,  for  an  exhibit  of 
the  well-known  "O.  K."  and  other  brands  of  wire. 

A.  P.  Seymour,  as  usual,  represented  the  well-known 
firm  of  Pass  &  Seymour  of  Syracuse,  N.  Y.,  whose  porcelain 
specialties  are  so  universally  used  and  known  by  the  electri- 
cal trade.  Mr.  Seymour  did  not  bring  anything  but  a  few 
cards  and  his  smiling  countenance — all  that  was  necessary. 

The  D.  VanNostrand  company  of  New  York  had  a  very 
complete  catalogue  of  books  in  relation  to  electricity,  which 
the  delegates  appreciated  by  carefully  stowing  away  in  their 
pockets,  and,  without  question,  this  well-known  publishing 
company  will  receive  numerous  orders  for  standard  works. 

Chas.  A.  Schieren  &  Co.  of  New  York  were  represented 
through  their  Chicago  office  by  M.  A.  Sullivan,  who  dis- 
tributed interesting  reading  matter  regarding  their  well- 
known  oak  leather  belting.  Mr.  Sullivan  is  a  new  hand 
at  electric   light    conventions,  but   he  made  many  friends. 

Thos.  C.  Warley&  Co.  of  Philadelphia  is  the  name  of 
the  firm  succeeding  S.  W.  Lord  &  Co.,  manufacturers  of 
the  celebrated  boiler  cleansing  compounds.  This  firm  dis- 
tributed a  \ery  'convincing  circular  regarding  its  material 
for  the  users  of  steam  boilers  and  the  like  at  the  conven- 
tion. 

The  Solar  Arc  Lamp  company  of  New  York  was  ably  rep- 
resented by  Joseph  Sachs,  who  had  a  sample  of  its  new  com- 
mercial arc  lamp  which  not  only  attracted  attention,  but  was 
purchased  as  well.  The  working  of  the  lamp  showed  it  to  be 
as  represented  and  indicating  that  its  future  was  one  of  suc- 
cess. 

The  Shawhan-Thresher  Electric  company  of  Dayton,  Ohio, 
appeared  in  the  person  of  A.  A,  Thresher.  Mr.  Thresher  ran 
up  to  the  Hollenden  to  be  with  the  "boys,"  but  he  frankly 
confessed  that  his  personal  friends  in  Cleveland  placed  many 
temptations  in  his  way  and  stole  a  little  of  his  time  from  the 
rotunda. 

The  Carpenter  Enamel  Rheostat  company  of  Hoboken, 
N.  J.,  had  a  full  line  of  rheostats  and  novelties  in  the  heat- 
ing line.  President  H.  Ward  Leonard  and  Vice-president 
C.  E.  Carpenter  were,  as  usual,  gracious  and  accommodat- 
ing to  their  many  friends  who  desired  to  investigate  their 
apparatus. 

At  the  last  moment  Electrical  Engineer  E.  J.  Arnold  of 
Chicago  was  prevented  from  joining  the  Chicago  delegation 
en  route  to  the  Hollenden.  Mr.  Arnold  had  only  recently 
returned  from  an  extensive  business  trip  and  an  accumula- 
tion of  work  prevented  him  fiom  mingling  with  the  crowd 
in  Cleveland. 

H.  H.  Cutler  of  the  well-known  and  enterprising  Cutler- 
Hammer  Manufacturing  company,  Chicago,  did  the  honors 
of  his  company,  and  his  table  full  of  high-class  rheostats 
and  a  number  of  interesting  storage  battery  accessories  told 
the  story  better  than  volumes  of  pamphlets  of  excellency 
of  manufacture. 

The  Bullock  Manufacturing  company  of  Chicago  couldn't 
come,  but  it  saw  the  wisdom  of  being  represented  in  the 
Western  Electrician's  52-page  convention  issue.  The 
striking  Bullock  "ad."  of  the  Willans  engine  will  doubtless 
lead  to  inquiries  from  those  interested  in  direct  connected 
electric  lighting  machinery. 

Manager  Hadley  of  the  Commercial  Electric  company  of 
Indianapolis  represented  his  company  at  Cleveland.  This 
company  has  been  making  remarkable  progress  throughout 
the  West  and  South  and  no  little  credit  is  due  to  Manager 
Hadley  for  the  company's  rapidly  increasing  business  and 
excellent  prospects. 

The  Partridge  Carbon  company  of  Sandusky,  Ohio,  was 
very  fittingly  represented  by  President  James  Partridge.  Mr. 
Partridge  renewed  many  old  Cleveland  acquaintances,  and 
although  he  did  not  come  to  Cleveland  expecting  to  do  bus- 
iness, nevertheless  the  well-known  Partridge  motor  brushes 
made  many  new  friends. 

The  Phcenix  rubber  insulating  paint  was  shown  by 
Elmer  P.  Morris  of  the  fi.rm  of  Morris  &:  MacCurdy  of  In- 
dianapolis, Ind.,  who  showed  by  practical  tests  that  it 
would  not  crack,  blister  or  peel  when  under  a  direct  heat, 
and  also  by  other  illustrations  showed  its  general  usefulness 
to  the  electrical  business. 

It  was  a  very  pleasant  morning-  that  greeted  the  New 
York  delegates  when  they  set  out  on  their  journey  for 
Cleveland.  All  that  could  be  done  for  their  comfort  by  the 
New  York  Central  &  Hudson  River  Railroad  company, 
through  its  traveling  passenger  agent,  W.  H.  Welsh,  was 
done  in  that  free-handed  manner  for  which  this  road  is  so 
well  known.  An  equipment  of  three  Wagner  sleepers,  dining 
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car  and  a  combination  car  was  given  the  delegates,  and  very 
fast  running  time  was  made  to  Buffalo.  Good  service  was 
also  given  by  the  Lake  Shore  railroad  to  Cleveland.  An 
unanimous  vote  of  thanks  for  the  courteous  manner  in 
which  both  of  the  railroad  companies  treated  the  delegates 
was  passed,  as  evidence  of  the  New  York  and  Boston  dele- 
gates' appreciation. 

The  Stanley  Electric  Manufacturing  company  of  Pitts- 
field,  Mass. ,  was  ably  represented  at  the  convention  by 
General  Manager  Henry  Hine  and  Prof.  John  F.  Kelly, 
Its  well-known  apparatus  was  a  subject  for  discussion  among 
central  station  men.  Rumor  says  that  a  number  of  orders 
at  the  home  office  indicate  no  little  increase  in  business 
from  the  trip  to  Cleveland. 

The  mast-arm  model  shown  by  J.  J.  Renehan  of  New 
Britain,  Conn.,  was  one  of  the  novelties  presented  in  exhibi- 
tion hall.  It  showed  a  number  of  new  improvements  which 
central  station  delegatfjs  were  prompt  to  observe,  and  by  the 
number  of  orders  left  at  headquarters  they  showed  that  they 
believed  in  what  Mr.  Renehan  said, 

-  Secretary  Edward  Dickie  of  the  American  Carbon  company 
of  Dayton,  O.,  spent  four  or  five  days  in  Cleveland  during 
the  convention  season.  Mr.  Dickie  is  one  of  the  Ohio 
"pushers"  and  his  "American"  carbons  are  in  use  every- 
where. Wm.  H.  McKinlock's  company,  the  Metropolitan 
of  Chicago,  is  one  of  Mr.  Dickie's  agents. 

T.  H.  Bailey  Whipple  of  Minneapolis  was  one  of  the 
hustling  Buckeye  men  in  attendance,  who  kept  the  electric 
light  men  continually  reminded  of  the  fact  that  the  Buckeye 
lamp  was  the  "largest"  lamp  at  the  convention  in  more 
senses  than  one.  Mr.  Whipple  expects  shortly  to  make 
an  extensive  business  trip  for  his  company. 

E.  H.  Heinrichs,  advertising  manager  of  the  Westing- 
house  Electric  &  Manufacturing  company,  managed  to  steal  a 
moment  or  two  from  his  "Westinghouse  talk"  to  break  bread 
with  his  many  old  newspaper  friends  who  now  and  then  pass 
through  Pittsburg  and  always  find  him  on  hand  with  his 
hospitable  welcome  and  courteous  treatment. 

The  Brooklyn  Electric  Manufacturing  company  of  Brook- 
lyn, N.Y.,  was  represented  by  Louis  Wmter,  who  had 
a  very  complete  display  of  quick-break  switches.  One  600 
ampere  three-pole  switch,  near  by  the  midget  switch,  was 
conclusive  evidence  of  the  company's  ability  in  manufactur- 
ing all  that  is  necessary  in  this  line  of  goods. 

The  old  and  reliable  Habirshaw  wire  was  held  up  before 
the  delegates  constantly  through  its  representatives.  Man- 
ager of  Sales  J.  W.  Godfrey  and  his  assistant,  F.  W.  Har- 
rington of  New  York.  Their  souvenir  of  a  very  neat  pocket 
memorandum  was  eagerly  sought  after  and  will  be  in  many 
pockets  as  a  reminder  of  this  well-known  wire. 

S.  Bowman  Wheeler,  from  the  engineering  department  of 
Morns,  Tasker  &  Co.,  Philadelphia,  renewed  old  ac- 
quaintances among  his  many  friends  in  the  electrical  busi-  * 
ness,  and  was  very  busy  giving  details  relating  to  his  com- 
pany's new  electric  light  pipe  poles.  It  is  a  pleasure  to  record 
that  a  large  amount  ot  business  was  taken  by  Mr.  Wheeler. 

The  Abendroth  &  Root  Manufacturing  company  of  New 
York,  whose  boilers  are  known  from  ocean  to  ocean  among 
the  electrical  fraternity,  was  represented  by  General  Sales 
Agent  P.  M.  McLaren,  who  was  "everywhere"  that  one 
could  expect  a  man  to  be  who  was  interested  in  boilers.  It 
is  said  that  a  contract  or  two  found  its  way  into  his  pocket. 

Ubiquitous  Stanley  Green,  western  manager  of  the  Fuel 
Economizer  company  of  Matteawan,  N.  Y.,  turned  up  on 
the  second  day  of  the  meeting.  Mr.  Green  wouldn't  say 
positively,  but  a  twinkle  in  his  eye  indicated  that  while  he 
was  glad  to  see  his  friends  at  the  convention,  a  large  Cleve- 
land order,  not  quite  landed  but  "  dead  sure,"  was  also  in 
mind. 

General  Manager  F.  S.  Marr,  of  the  Helios  Electric 
company  of  Philadelphia  was  a  welcome  visitor  to  the 
convention.  It  was  not  expected  that  he  would  be  pres- 
ent, but  at  the  last  moment  he  decided  to  come,  and  while 
in  Cleveland  took  several  large  orders  for  his  excellent 
lamp,  and  assisted  very  materially  its  Chicago  representative 
at  the  convention. 

"Insulators  that  Insulate,"  i.  e',,  the  Brodie  insulators 
were  kept  before  the  convention  by  a  strikingly  illustrated 
circular.  The  Brodie  insulator  for  supporting  heavy  asrial 
conductors  is  a  device  worth  the  study  of  electrical  men  in- 
terested in  heavy  work  and  high  insulation.  A  line  to 
General  Manager  Albert  L.  Clough,  Manchester,  N.  H., 
will  bring  a  "pointer." 

C.  D.  Shain  was  one  of  the  prominent  figures  about  the 
Hollenden,  and  he  was  exceedingly  busy  in  extending  the 
hospitalities  to  the  many  visitors  at  his  parlors,  which  con- 
tained a  varied  sort  of  Weston  instruments,  of  which  he  is 
the  general  sales  agent.  Prof.  R.  O.  Heinrich  gave  the  in- 
quiring delegates  the  desired  scientific  information  relative 
to  these  celebrated  instruments. 

C.  D.  Wilkinson  did  the  honors  and  did  them  well  for  the 
Western  Electric  company,  Chicago.  Mr.  Wilkinson  is  a 
young  man  of  energy  and  push  and  one  that  brings  credit  to 
his  company  wherever  he  goes.  It  is  a  well-known  fact  that 
the  chief  business  at  convention  time  is  making  friends,  and 
the  Western  Electric  company  may  feel  that  this  time  the 
work  was  particularly  well  done. 

St.  Louis  came  to  the  front  with  its  contingent,  and  the 
General  Electric  company's  hustling  representative  for  that 
section,  George  D.  Rosenthal,  brought  a  smiling  face  and 
hearty  handshake  for  old  friends.  Mr.  Rosenthal  is  another 
of  those  hospitable  St.  Louis  gentlemen  to  whose  credit  it 
maybe  said  that  the  St.  Louis  convention  will  long  be  re- 
membered as  one  of  the  best. 

It  was  a  hard  matter  to  escape  seeing  the  interesting  little 
red  "Convention  Catalogue"  distributed  by  the  W.  H. 
Elliott  Electric  company  of  Cleveland,  O-,  throughout  the 
various  places  frequented  by  the  electrical  men.  The  W. 
H.  Elliott  Electric  company  possesses  superior  facihties 
and  has  a  long  experience  in  the  repairing  of  all  kinds  of 
electrical    machinery.     It   will  guarantee   its  work,  and  as 
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many  realize  the  necessity  of  an  electrical  repair  works  of 
whose  efficiency  and  integrity  there  can  be  no  doubt,  it  is 
most  reasonable  to  suppose  that  the  future  will  bring  them 
even  greater  success  than  is  theirs  at  the  present  time. 

General  Manager  J.  H.  Parker,  for  C.  S.  Knowles 
of  Boston,  was  one  of  the  attendants  at  the  convention 
who  examined  very  closely  all  the  numerous  electrical  spe- 
cialties that  were  to  be  seen  around  and  about  exhibition 
hall.  It  has  been  some  time  since  Mr.  Parker  has  been 
able  to  appear  at  an  electrical  convention;  it  is  hoped  that 
he  will  be  seen  at  all  future  meetings. 

N.  S.  Possons,  president  of  the  Universal  Electric  com- 
pany, Cleveland,  was  one  of  the  reception  committee,  and 
his  genial  and  hospitable  manner  went  a  way  toward  con- 
tributing to  the  good  time  of  many  of  his  okl  friends  among 
the  delegates.  Mr.  Possons,  at  the  present  time,  is  "keep- 
ing quiet,"  but  he  is  too  energetic  a  man  to  wait  long  and  we 
shall  see  what  we  will  see  before  long. 

President  Joseph  E.  Lockwood  exhibited  "  a  good  article 
at  a  reasonable  price  "  in  the  shape  of  a  10  kilowatt  125 
volt  dynamo.  Mr.  Lock  wood's  company,  the  Michigan 
Electric  company,  is  now  handling  the  Detroit  Electrical 
Works'  type  of  generator  and  motor.  It  is  making  ener- 
getic and  successful  efforts  toward  securing  a  large  bulk  of 
Michigan  and  western  supply  business. 

It  was  a  pleasure  to  the  large  number  of  Sidney  Short's 
old  friends  to  feel  the  extent  of  the  kindness  and  hospitably 
shown  by  him  and  his  wife  in  looking  after  the  personal 
comforts  and  entertainment  of  the  delegates  and  their  wives. 
Mrs.  Short  is  a  lady  of  some  experience  in  the  matter  of 
convention  entertainment,  and  her  second  effort  in  this  di- 
rection compares  can -only  be  compared  with  that  of  some 
years  ago. 

One  of  the  most  curious  signs  that  were  suspended  in. the 
way  of  the  wandering  delegate  to  attract  his  eye  was  that  of 
the  American  Circular  Loom  company  of  Boston.  H.  H. 
Brooks  and  J.  S.  Willson  managed  to  twine  their  conduit 
most  gracefully  about  their  signboard,  and  somebody  whis- 
pered that  a  certain  flexible  conduit  had  twined  itself  in  an- 
other way  about  the  inchnations  of  many  a  purchasing  dele- 
gate. 

The  old  convention  stand-by,  Geo.  Cutter  of  Chicago,  ap- 
peared accompanied  by  his  bright  and  energetic  business 
manager,  Albert  Scheible.  Mr.  Cutter,  it  is  needless  to  say, 
was  everywhere,  and  it  must  have  given  him  much  pleasure 
to  have  once  more  found  himself  with  his  old  chief  and  the 
man  from  vvholn  he  received  his  early  training,  Prof.  Elihu 
Thomson.  Mr.  Cutter  had  a  fine  display  of  specialties  in 
his  room. 

The  meeting  in  Cleyeland  this  year  completes  the  fifth  year 
that  Miss  H.  Cummings,  the  very  able  assistant  of  Secretary 
Porter,  has  been  connected  with  the  executive  office.  The 
ability  shown  by  Miss  Cummings  to  keep  a  cheerful  feeling 
among  the  delegates,  who  were  asking  so  many  questions 
pertaining  to  the  numerous  things  ol  the  convention,  and 
her  unfailing  courtesy  amid  all  distractions,  are  really  re- 
markable. 

General  INIanager  H.  B.  Cram  of  the  Bernstein  Electric 
company  of  Boston,  Mass.,  was  one  of  the  old  representa- 
tives who  bad  been  prevented  from  being  in  attendance 
for  several  years.  Being  one  of  the  best  posted  and  most  pro- 
gressive men  in  the  electrical  business  of  the  East,  the  dele- 
gates were  very  glad  to  interview  him  regarding  the  many 
important  subiects  which  have  of  late  come  up  in  the  elec- 
trical trade. 

Was  the  Chicago  Cross  Arm  company  at  the  convention? 
Well  rather.  x\t  least  one  would  have  thought  so  had  he 
found  himself  in  the  neighborhood  of  Messrs.  Angle  and 
Marsliall,  who  held  forth  part  of  the  time  in  their  parlor. 
Cross-arms  and  other  wooden  things  of  interest  to  electrical 
people  were  their  theme,  and  it  is  safe  to  say  their  good  work 
will  be  felt  in  the  shape  of  a  handsome  increase  in  orders  at 
the  Chicago  office. 

Itis  hard  to  make  a  good  display  of  such  a  simple  specialty 
as  "Paragon"  paint,  but  the  "Paragon"  was  there  just  the 
same.  This  specialty  has  been  working  its  way  into  the 
electrical  fraternity  in  such  a  way  that  it  indicates  that  its 
future  is  one  of  success.  The  Paragon  company  is  desirous 
of  increasing  its  already  large  trade  among  the  electrical  peo- 
ple, and  it  is  safe  to  say  the  use  of  a  sample  of  this  paint  wins 
it  a  friend  every  time. 

Better  late,  than  never,  but  he  wasn't  so  late  after  all. 
W.  S.  Bartholomew  arrived  on  Wednesday,  and  lie  hadn't 
been  in  the  hotel  two  hours  before  exhibition  hall  was  in  a 
fair  way  to  be  saturated  with  the  subtle  influence  of  the 
Mosher  arc  lamp,  energetically  pushed  by  Mr.  Bartholo- 
mew, manager  for  the  Union  Brass  Manufacturing  company. 
Mr.  Bartholomew  is  an  old  salesman  and  it  is  needless  to  say 
he  knows  how  to  get  in  "his  fine  work." 

Parlor  loS  of  the  Hollenden  was  one  of  the  popular  places 
of  resort  during  the  convention.  A  visitor  upon  entering 
was  received  by  those  genial  managers  of  the  Okonite  com- 
pany of  New  York,  Capt.  W.  L.  Candee  and  G.  T.  Man- 
son,  who,  as  usual,  presented  that  well-known  cordial  re- 
ception which  has  made  this  company  so  widely  known 
among  the  electrical  fraternity,  and  of  course  their  head- 
quarters were  crowded  from  morning  until  night. 

E.M''ard  Wilkins  of  the  Partrick  &  Carter  company  of  Phil- 
adelphia, has  missed  only  one  electrical  convention  since  its 
organization,  and,  of  course,  it  was  a  "sure  thing"  that 
he  would  be  in  attendance.  It  was  pleasant  to  note  that 
during  his  stay  in  Cleveland  he  secured  the  largest  busi- 
ness that  he  has  ever  done  at  a  convention:  He  was  much 
sought  ofter,  as  his  concern  is  well  known  as  being  always 
in  the  front  in  the  production  of  electrical  novelties. 

An  electric  light  convention  would  not  be  complete,  it 
is  safe  to  say,  to  two-thirds  of  the  delegates  of  it  did  it  not 
afford  an  opportunity  for  them  to  give  that  vearly  hand-shake 
to  William  H.  McKinlock  of  the  Metropolitan  Electric 
company  of  Chicago.  Mr.  McKinlock  has  been  so  long  and 
successfully  indentified  with  the  electrical  supply  tiiade  of  the 
West,  that,  although  a  young  man,  he  is  entitled  to  the  dis- 
tinction of  being  one  of  the  best  known   electrical  supply 


men  in  the  United  States.  He  made  no  exhibit  this  time, 
but  his  quiet  and  dignified  methods  of  doing  business  and 
his  courteous  treatment  of  everyone  with  whom  he  came  in 
contact,  without  doubt  will  go  a  long  way  toward  an  in- 
crease in  that  kindly  feeling  now  held  by  both  sellers  and 
buyers  toward  his  thriving  Chicago  enterprise. 

The  Institution  for  the  Home  Study  of  Electricity  and 
Mechanics  appeared  in  the  person  of  Manager  F.  D.  Leslie. 
Mr.  Leslie  also  represented  the  Scientific  Machinist  at  the 
convention  and  was  to  be  found  daily  among  the  boys  in  tlie 
rotunda.  His  school  for  the  home  study  of  electricity  is 
now  looked  upon  as  one  of  Cleveland's  strong  institutions, 
and  it  has  been  brought  to  this  condition  mainly  through  the 
energetic  and  skillful  efforts  of  Its  general  manager. 

The  Akron  Insulator  &  Marble  company  of  Akron,  O., 
exhibited  a  fine  line  of  the  "  Standard"  tubing  for  electrical 
purposes.  Window  and  floor  tubes,  together  with  insula- 
tors and  numerous  other  electrical  specialties  were  dis- 
played and  their  merits  explained  in  a  most  clever  and  con- 
vincing manner  by  A.  L.  Daniels.  Mr.  Daniels,  although 
he  had  but  one  line  to  present,  made  his  tubing  "standard" 
indeed  with  many  members  in  search  of  high  class  wares. 

The  Standard  Underground  Cable  company  appeared  in 
the  person  of  Vice-president  J.  W.  Marsh  of  Pittsburg; 
G.  L.  Wiley,  eastern  manager,  -New  York;  J.  R.  Wiley, 
western  manager,  Chicago,  and  H.  W.  Fisher,  electrician, 
Pittsburg.  The  Standard  Underground  company's  parlors 
were  236  and  237.  J.  R.  Wiley,  it  will  be  remembered, 
was  recently  appointed  as  successor  to  Fred  E.  Degen- 
hardt,  deceased,  the  company's  late  Chicago  representative. 

Electric  light  and  power  men  who  visit  Cleveland  from 
time  to  time  and  requiring  the  services  of  an  efficient 
stenographer  and  typewriter,  will  make  no  mistake  if  they 
call  upon  Miss  Grace  M.  Forbes,  454  Arcade,  Cleveland; 
the  Arcade  is  only  a  step  from  the  Hollenden.  The 
Western  Electricia.\  takes  pleasure  in  stating  that  Miss 
Forbes'  "  rush"  work,  for  it  was  taken  "under  pressure"  and 
during  considerable  turmoil,  was  of  a  character  highly 
satisfactory. 

Secretary  J.  P.  McQuaide  of  the  National  Conduit 
Manufacturing  company  of  New  York,  together  wrth  the 
Chicago  agent,  H.  F.  Tate,  placed  before  the  numerc>us 
delegates  at  the  convention  in  a  most  convincing  manner 
ihe  merits  of  the  well-known  subway  system,  which  is  in 
use  in  a  number  of  the  larger  cities  in  the  country.  Indica- 
tions point  toward  a  large  amount  of  this  concern's  mate- 
rial being  called  for  by  a  number  of  the  delegates  who  in- 
vestigated its  merits. 

President  E.  P.  Roberts  of  the  Correspondence  School 
of  Technology  was  a  constant  attendant  at  the  convention. 
Mr.  Roberts  is  an  old  Cleveland  man,  and  the  success  which 
he  has  made  with  liis  Correspondence  School  of  Technology 
has  brought  him  prominently  to  the  front  throughout  the 
United  States.  Himself  a  practical  electrical  engineer,  and 
having  surrounded  himself  with  the  very  best  talent  obtain- 
able, his  work  in  this  line  is  giving  him  an  enviable  reputa- 
tion as  an  educator. 

It  is  a  matter  of  sincere  regret  on-  the  part  of  Chicago 
delegates  that  J.  H.  McGill,  representing  the  Peru  Electric 
Manufacturing  company  of  Peru,  Ind.,  should  have  met 
with  an  accident  which  practically  spoiled  his  pleasure  at 
the  Cleveland  gathering.  Mr.  McGill  was  handling  an  in- 
candescent lamp,  which  burst  in  his  hands,  and'  while 
although  it  did  not  destroy  liis  eye,  it  injured  it  to  an  extent 
which  his  physicians  say  is  quite  serious.  His  many  friends 
unite  in  expressing  their  sympathy. 

The  new  circular  of  The  American  Engine  company  of 
Bound  Brook,  N.  Y.,  showing  its  new  multipolar  generator, 
either  belt  driven  or  directly  coupled,  attracted  no  little  at- 
tention. This  is  a  new  machine  and  possesses  a  number  of 
striking  improvements,  which  the  delegates  appreciated 
General  Manager  E.  F.  Spaulding  was  detained  from  being 
present  at  the  convention,  but  it  was  noted  that  quite  a 
number  of  inquiries  were  sent  from  Cleveland,  asking  more 
particulars  about  the  new  apparatus. 

The  R.  Thomas  &  Sons  company  of  East  Liverpool,  O., 
managed  to  do  a  neat  piece  of  advertising  through  the  en- 
ergy of  their  hustling  and  popular  representative  "Tom" 
Grier.  "Tom"  was  enterprising  enough  to  see  that  those 
little  knobs  of  white  ware  were  well  used  in  the  temporary 
wiring  of  exhibition  hall.  Trust  to  "Tommy"  Grier  for 
ingenious  and  timely  bits  of  advertising— he's  an  author, 
too,  you  know.  J.  E.  Way,  from  New  York,  co-operated 
with  Mr.  Grier  in  his  most  excellent  work. 

A  picture  showing  a  neat  and  tasteful  exhibit  of  alternating 
fan  current  motors  made  by  the  Holtzer-Cabot  Electric  com- 
pany of  Boston  is  presented  in  this  issue  on  another  page. 
The  high  class  product  of  this  companyis  now  so  well  known, 
through  persistent  advertising  and  other  methods  of  securing 
trade,  that  one  could  easily  recognize  on  sight  the  highly- 
finished  goods.  The  Holtzer-Cabot  company  is  one  of  Bos- 
ton's most  conservative  and  prosperous  firms  and  its  goods 
are  now  becoming  standard,  even  in  the  far  West. 

W,  B.  Cleveland  of  the  Forest  City  Electric  Works, 
Cleveland,  0.,  spent  many  hours  during  the  convention 
period  at  his  exhibit  in  exhibition  hall.  Mr.  Cleveland  is 
now  pushing  most  energetically  his  roll  drop  commutator 
bars-  and  other  copper  specialties.  It  is  not  necessary  to  in- 
troduce Mr.  Cleveland  to  the  electrical  trade,  at"  the  "Cleve- 
land" switches  have  already  made  his  name  famous  and 
given  him  a  reputation  which  will  undoubtedly  redound  to 
his  credit  in  the  prosecution  ofhis  copper  business. 

The  solid  old  Central  Electric  company  of  Chicago,  famil- 
iar to  convention  delegates  for  years  past,  appeared  with  its 
customary  novel  exhibition  and  a  strong  force  of  men  to  back 
it.  President  Geo.  A.  McKinlock  was  unable  to  leave  Chi- 
cago with  the  western  delegation  on  Monday  night,  but  he 
turned  up  the  following  evening  ancl  found  that  his  hustling 
representatives,  C.  G.  Burton  and  P.  B.  Chancy,  had  "been 
there  before"  and  in  their  very  quiet  but  "get  there"  way 
had  secured  one  of  the  choicest  stands  in  exhibition  hall  for 
their  display.  The  Central  company  made  a  special  display 
this  time  of  an  arc  lamp  of  the  Helios  Electric  company,  but 
it  is  safe  to  say  that  its  well  known,  line  qf  specialties — Inte- 


rior conduit,  Okonite  and  Carpenter  rheostats — were  in  no 
wise  neglected.  To  illustrate  the  remarkably  steady  feed  of 
the  Helios  lamp,  a  stereopticon  was  employed  and  the  arc  of 
the  lamp  was  thrown  upon  a  screen.  Mr.  Burton  also  used 
his  stereopticon  to  display  trade-marks,  etc. 

J.  C.  Hobart  of  the  Triumph  Electric  company,  Cincin- 
nati, O.,  was  in  attendance,  and  received  many  congratu- 
lations on  the  rapid  manner  in  which  the  Triumph  dynamos 
have  been  introduced  of  late.  The  Triumph  company 
recognized  the  large  and  legitimate  demand  for  a  distinctly 
low-priced  dynamo  and  motor,  and  their  motto  is  "  Some- 
thing cheap,  but  good."-  No  little  credit  is  due  to  Mr. 
Hobart  for  the  rapid  manner  in  which  tliis  company  has 
placed  itself  before  the  electrical  people  of  the  United 
States. 

J.  E.  Way  of  the  R.  Thomas  &  Sons  company,  manufac- 
turers of  hard  vitreous  porcelain  electrical- supplies,  joined 
forces  with  Grier  Brothers  in  presenting  the  merits  of  his 
company's  high  class  goods.  A  representative  of  the 
Western  Electrician  recently  visited  the  -works  of  the 
R.  Thomas  &  Sons  company  m  East  Liverpool,  Ohio,  and 
found  this  concern  overwhelmed  with  work  to  such  an  ex- 
tent that  it  was  a  matter  of  positive  loss  to  them  that  the 
new  addition  to  the  works  now  under  way  was  not  then 
complete. 

The  "big  switch"  of  the  Perkins  Electric  Switch  Manu- 
facturing company  of  Hartford,  Conn.,  was  one  of  the 
greatest  attractions  of  the  convention.  No  progressive 
central  _  station  man  left  Cleveland  without  knowing  all 
about  it;  and  it  was  all  due  to  General  Manager  J.  T. 
Gates,  assisted  by  the  western  representative,  G.  W.  Con- 
over  of  Chicago,  who  was  on  hand  at  all  liours  to  explain 
its  details.  This  concern  is  nothing  if  not  original,  and  at 
this  convention  It  was,  as  usual,  at  the  "head  of  the 
procession." 

Secretary  and  Treasurer  Edwin  O.  Waymire  of  the 
Dayton  Fan  &  Motor  company,  Dayton,  O.,  ran  into 
Cleveland  to  see  the  "boys."  Mr.  Waymire  made  no  ex- 
hibition at  the  Hollenden,  but  many  of  the  delegates  ac- 
companied him  over  to  the  W.  D,  Graves  Electric  Manu- 
facturing company's  establishment,  where  he  introduced  them 
to  his  improved  electric  ceiling  fan.  Mr.  \Vaymire's  goods 
have  rapidly  increased  in  popularity  during  the  last^year 
and  the  spring  will,  without  doubt,  find  his  factory  crowded 
with  orders. 

The  Wallace  Electric  company  of  Chicago  did  not  make 
any  exhibit,  but  its  personality  was  felt.  The  Chicago  en- 
t^-prise  of  J.  B.  Wallace  and  Wm.  S.  Hine  isnowTooked 
upon  as  one  of  the  West's  leading  supply  houses,  and  the 
energy  and  persistent  work  of  these  gentlemen  not  only  in 
pushing  their  general  line  of  supplies  but  the  Stanley  agency 
as  well,  holds  for  them  trade  of  the  most  desirable  class.  It 
was  hoped  that  Secretary  Max  Berg  would  make  a  trio  of 
Wallace  representatives,  but  Mr.  Berg  was  prevented  at  the 
last  moment  from  coming. 

What  would  a  convention  be  without  popular  Sales  Agent 
James  Wolff?  lAIr.  Wolff  was  "there"  and  no  mistake. 
It  was  a  matter  of  regret,  however,  to  his  large  circle  of 
friends  that  he  was  compelled  to  leave  the  convention  earlier 
than  would  otherwise  have  been  the  case  had  he  not  been 
obliged  to  make  a  flying  trip  East.  Mr.  WoUTis  a  western 
man  in  every  sense,  but  it  is  safe  to  say  if  he  has  as  many 
warm  friends  in  the  East,  as  are  those  always  ready  to  greet 
him  in  the  country  of  which  Chicago  is  the  center,  his  sales 
of  wire  would  be  astonishing.  •  ^ 

President  Cutter  of  the  Cutter  Electrical  &  Manufac- 
turing company  of  Philadelphia  knew  that  there  would  be 
no  convention  held  without  his  presence.  He  therefore 
gave  up  a  large  share  of  his  valuable  time  to  go  to  Cleve- 
land and  present  for  inspection  his  new  magnetic  circuit 
breaker  for  dynamo  and  motor  circuits,  and  also  for  the  new 
protected  terminal  fuse  cut-outs,  which  attracted  contin- 
uous attention  among  the  delegates.  The  company  was 
also  represented  by  the  well-known  inventor  of  electrical 
specialities,  W.  E.  Harrington. 

The  Electric  Selector  &  Signal  company  appeared  in  the 
persjns  of  General  .Manager  C.  P.  Mackie,  P.  H.  Alex- 
ander and  A.  L.  Searles.  This  company  exhibited  new  and 
highly  improved  designs  of  its  valuable  instruments,  and  its 
table  was  continually  surrounded  by  central  station  men  in 
search  of  devices  whereby  station  economy  and  efficiency 
can  be  greatly  increased.  The  parts  of  this  company's  sys- 
tem are  the  transmitter,  the  selector  and  the  switch.  These 
were  fully  explained,  and  their  great  merit  and  simplicity 
excited  much  favorable  comment 

Manager  Winter  of  the  Sintz  Gas  Engine  company  of 
Grand  Rapids,  Mich.,  expected  to  be  able  to  make  an  ex- 
hibition of  his  double-acting  gas  engine  adapted  for  incan- 
descent lighting  service,  but  his  factory  being  worked  to  its 
fullest  capacity  to  fill  rushed  orders  in  odier  lines,  it  was 
impossible  to  prepare  the  engine  he  wished  to  show.  Those 
interested  in  the  application  of  the  gas  engine  to  electric 
lighting  work  will  be  surprised  to  note  the  perfection  in  op- 
eration, that  is,  steady  power,  of  the  Sintz  gas  engine.  This 
engine  is  worth  a  careful  inspection. 

The  very  complete  display  of  the  Electric  Engineering 
&  Supply  company  of  Syracuse,  N.  \ .,  in  the  shape  of 
what  was  a  fine  specimen  of  a  high  class  switchboard,  at- 
tracted its  share  of  attention.  It  was  a  matter  of  regret, 
though,  that  General  Manager  H.  J.  Goerke  of  the  com- 
pany did  not  put  in  an  appearance,  although  he  was 
expected.  He  was  ably  represented  by  J.  D.  Mclntyre,  H. 
C.  Hodgkins  and  J.  L.  Hines.  The  company,  through  its, 
representatives,  presented  a  very  complete  ca'talogue""No. 
6,"  which  is  well  worth  a  purchaser's  reading. 

Pres.  T.  F.  JMoirin  of  the  Clonbrock  Steam  Boiler  com- 
pany of  Brooklyn,  N.  Y.,  had-severallarge  photographs  of 
the  immense  plant  of  boilers  now  in  process  of  erection  in 
the  station  of  the  Cleveland  Electric  Illuminating  company, 
which  IS  to  be  the  model  plant  of  the  central  states.  These 
photographs  were  passed  from  hand  to  hand  and  did  most 
excellent  work  for  the  Climax  boiler.  In  order  -to 
appreciate  the  extent  of  this  installation,  it  is  necessary  to 
say  that  the  boilers  now  m  operation  at  this  plant  contain 
Qver  32,000  feet  of  3  inch  tubes,  and  if  placed  in  one  con- 
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tinuous  line  would  reach  over  six  miles.  When  it  is 
realized  that  there  are  to  be  4,000  horse  power  of  Climax 
boilers  in  this  station  and  that  it  will  require  thirty  cars  to 
transport  this  equipment  to  the  station,  the  reader  \\i\\  have 
an  idea  as  to  the  magnitude  of  this  important  installation. 
On  Wednesday  morning  ten  carriages  loaded  with  delegates 
inspected  this  plant. 

Th'i  "  wax  wheel  lamp"  told  its  own  story,  but  energetic 
Carl  K_  MacFadden,  manager  of  the  Nutting  Electric  com- 
pany, its  manufacturer,  made  a  strong  impression  as  to  the 
lamp's  extreme  simplicity'  and  other  merits.  As  is  now 
pretiy  thoroughly  known  through  the  company's  advertising, 
the  wax  wheel  lamp  is  a  departure  among  its  class  of  elec- 
trical devices.  The  value  of  this  de\'ice  is  best  told  by  the 
repetition  of  the  wording  on  the  company's  World's  Fair 
diploma:  "  The  method  of  regulation  is  novel  and  gives 
most  excellent  results  on  circuits  of  all  classes." 

Master  of  Transportation  C.  O.  Baker  of  New  York  was 
the  same  personification  of  good  nature  and  executive 
ability.  His  management  of  the  special  train  from  New 
York  to  Cleveland  and  the  general  detail  pertaining  to  the 
other  quarters  of  the  country  which  sent  their  delegates  to 
the  convention  added  another  laurel  to  his  wreath  of  many 
snccesses,  and  the  fact  that  the  large  amount  of  time  and 
attention  which  was  given  by  him  to  this  important  busi- 
ness of  the  association  was  complimentary  shows  his  deep 
interest  in  the  welfare  of  the  electrical  fraternity.  * 

If  a  warm  and  generous  greeting  is  a  criterion  of  the  per- 
sonal popularity  of  a  gentleman  in  business,  surely  H.  L. 
Shippey,  the  New  York  manager  for  the  John  A.  Roeb- 
ling's  Sons  company,  should  feel  complimented.  There  are 
but  few  gentlemen  who  have  a  more  wide  and  extended  ac- 
quaintance in  the  electrical  trade  than  Mr.  Shippey,  and  the 
well-known  brands  of  Roebling  wire  have  been  thoroughly 
impressed  upon  the  trade  through  his  efforts.  It  is  hoped 
that  Mr.  Shippey  will  be  an  attendant  upon  many  future 
meetings  and  lend  his  personal  strength  to  the  organization. 

Among  the  newspaper  men  present  were  W.  J,  John- 
ston, M.  J.  Sullivan,  C.  P.  Poole,  R.  L.  Weithas,  ElecU-ical 
World;  Geo.  M.  Phelps,  T.  C.  Martin,  A.  C.  Shaw, 
Carl  ICammeyer,  Electrical  Engineer^  Stephen  L.  Coles, 
H.  G.  Tuckerman,  Electrical  Revie^u;  B.  E.  Greene, 
N,  W.  Perry,  Electricity;  E.  L.  Powers,  W.  A.  Rem- 
ington, Electrical  Industries;  C.  B.  Fairchild,  Street 
Railway  Journal',  C.  E.  Stump,  Street  Railway  Gazette; 
F.  D.  Leslie,  Scientific  Machinist;  H.  M.  Swetland; 
Power;  H.  J.  Allen,  Z>/.v/e';  Fred  DeLand,  ^/cv^rzVrt/ £";^- 
gineering;  W.  F.  Collins,  W.  F.  Osborne,  F.  L.  Perry,  W. 
E.  Keily,  Western  Electrician. 

One  could  not  miss  seeing  the  apparatus  of  the  Interior 
Conduit  &  Insulation  company  of  New  York  at  the  Hol- 
lenden.  In  the  exhibition  hall  a  large  display  was  made  of 
its  motors,  one  of  which  oi  lO  horse  power,  230  volts,  ex- 
cited not  a  little  attention  from  its  compact  construction 
and  handsome  finish.  On  the  parlor  floor,  or  in  more  prop- 
erly "newspaper  row,"  the  Interior  Conduit  company  had 
another  parlor  in  which  were  exhibited  various  types  of 
Lundell  motors.  One  of  the  fan  motors  in  this  parlor  ran  in 
a  manner  that  excited  the  highest  admiration  among  those 
appreciative  of  absolute  noiselessness  in  machines  of  this 
character. 

General  Manager  Herbert  Lloyd  of  the  Electric  Storage 
Battery  company  of  Philadelphia,  stopped  in  Cleveland  just 
long  enough  to  take  up  the  cudgel  in  a  very  interesting 
discussion  at  the  convention.  But  the  merits  of  the  Chlo- 
ride accumulator  were  kept  continually  before  the  people  in 
a  most  energetic  manner  by  J.  R.  Williams  of  Philadelphia. 
Mr.  Williams  exhibited  a  large  chloride  cell  (capacity  4,000 
ampere  hours).  This  type  and  size  of  cell  is  the  same  as 
that  of  the  batteries  for  service  in  the  New  York  Edison 
Illuminating  company's  station.  Mr.  Williams  explained 
that,  this  cell  might  be  discharged  at  a  rate  as  high  as  1,000 
amperes. 

The  Electrical  Engineering  company  of  Minneapolis- 
Minn.,  made  friends  on  all  sides  by  its  thoughtful  distribu, 
tion  of  its  new  "  National  Code,"  a  Httle  pamphlet  contain- 
ing the  rules  and  requirements  for  installation  of  wiring  and 
apparatus  for  electric  light. and  power.  This  little  book  is 
a  reprint  from  the  company's  catalogue  "No.  3."  It  may 
be  mentioned  in  this  connection  that  the  Electrical  Engi- 
neering company  has  recently  established  a  connection  with 
the  Buckeye  Lamp  company  of  Cleveland  for  handling  its 
lamp  in  tlie  former's  territory  in  the  West  and  Northwest. 
A  short  while  ago  it  made  a  remarkable  record  in  the  way 
of  a  large  lamp  sale  of  which  both  the  home  company  and 
the  Engineering  company  feel  justly  proud. 

■'Better  late  than  never"  was  the  motto  of  the  Elliott-Lin- 
coln Electric  company  of  Cleveland.  Secretary  W.  A.  Craw- 
ford and  Treasurer  J.  E.  Crawford  made  a  special  exhibit 
of  their  siow-speed  multipolar  generator  and  motor  in  con- 
vention hall  during  the  last  days  of  the  meeting.  In  this 
type  of  machine  of  600  light  capacity,  the  base  was  cast  in 
one  piece,  securing  great  strength  and  rigidity;  the  bearings 
are  ball  and  socket;  the  armature  is  of  the  slotted  or  toothed 
pattern,  well  ventilated  and  runs  remarkably  cool.  An 
especial  winding  is  used  through  which  an  absolute  equality 
in  resistance  in  each  coil  is  secured.  These  are'  but  a 
few  of  the  good  points  of  the  Elliott-Lincoln  company's 
machine,  but  the  concern's  catalogue  contains  other  matter 
of  considerable  interest  to  prospeciive  buyers. 

It  is  safe  to  say  that  there  was  no  switch  man  in  attend- 
ance at  the  Hollenden  who  did  better  work  than  can  be 
placed  to  the  credit  of  the  representatives  of  the  Perkins 
Electric  Switch  manufacturing  company  of  Hartford,  Conn. 
Messrs.  J.  J.  Gates  of  the  home  office  and  Western  Mana- 
ger G.  W.  Conover  were  indefatigable  in  their  successful 
efforts  to  continually  remind  the  large  number  of  purchasers 
that  congregated  about  their  display  that  the  Gibbs  switch 
and  Perkins  lamp  were  "  good  things,"  and  worth  not  only 
"pushing  along,"  but  purchasing.  Messrs.  Gates  and  Con- 
over  displayed  considerable  originality,not  only  in  their  news- 
paper advertising  but  likewise  tor  their  amusing  way  of  adver- 
tising the  Gibbs  switch  throughout  the  hotel.  In  the  illus- 
tration of  this  concern's  exhibit  presented  elsewhere  in  this 
issue,  to  the  left  will  be  seen  a  small  boy  pushing  a  wheel- 


barrow containing  a  pyramid  plastered  over  with  a  represen- 
tation of  the  "good  thing,"  clipped,  by  the  way,  from  the 
Western  Electrician.  This  husthng  Httle  representa- 
tive pushed  his  "good  thing"  not  only  about  exhibition 
hall,  but  around  the  rotunda  of  the  Hollenden  and  secured 
for  his  employers  a  reputation  for  ingenious  convention 
advertising. 

President  A.  W.  Mayers  of  the  iMultifuse  Switch  com- 
pany, 131  Society  for  Savings  building,  Cleveland,  Ohio, 
was  in  personal  attendance  at  his  company's  exhibit.  Mr. 
Mayers'  courteous  explanation  of  his  switch's  many  ad- 
vantages will  doubtless  lead  to  a  rapidly  increasing  sale 
when  it  is  finally  launched  on  the  market.  At  the  present 
time  the  Multifuse  Switch  company  is  busily  engaged  in 
perfecting  it  in  a  few  lesser  details,  and  shortly  the  device 
will  be  introduced.  It  is  practically  perfect  now,  but  the 
company  wishes  to  have  it  absolutely  so  before  making 
sales. 

The  Crescent  Oil  company  of  155  St.  Clair  street,  Cleve- 
land, came  to  the  convention  in  the  person  of  James  H. 
Clark,  Jr.,  and  made  its  presence  known  by  the  distribution 
of  its  "  Worth  Knowing"  pamphlet.  This  concern  handles 
lubricatidg  oils  and  greases  and  is  also  general  agent  for 
tri-sodium  phosphate,  the  great  chemical  water  purifier. 
This  i^hosphate  prevents  and  removes  scale  in  boilers  and 
neutralizes  acids.  The  little  pamphlet,  "  Worth  Knowing," 
is  a  comprehensive  treatise  on  water  purification  and  con- 
tains a  number  of  interesting  facts  and  figures  of  practical 
value  to  steam  users.  A  postal  card  to  this  concern  will 
bring  returns. 

It  was  a  matter  of  regret  that  that  Secretary  A.  D.  New- 
ton of  the  Eddy  Electric  Manufacturing  company  of  Wind- 
sor, Conn.,  could  not  be  present  at  the  convention;  and 
but  few  gentlemen  were  more  asked  after  than  he,  and  it 
is  hoped  that  he  can  be  present  at  the  next  meeting.  Gen- 
eral Sales  Agent  M.  E.  Baird,  however,  represented  the 
meritsof  this  old  and  popular  company.  There  is  noth- 
ing that  could  be  added,  therefore,  that  would  show  the 
popularity  of  the  apparatus  which  this  company  manufac- 
tures. The  company  did  not  have  any  exhibit  at  the  con- 
vention, but  the  large  number  of  motors  in  operation  in 
and  about  Cleveland  was  its  "card." 

S.  F.  B.  Morse,  whose  remarkably  original  "Kerite' 
advertising  scheme  at  the  recent  Milwaukee  convention 
made  his  name  famous  as  a  unique  advertiser,  was  a 
familiar  figure  among  the  "boys."  Everyone  looked  for 
another  startling  novelty  which  would  put  "Kerite"  once 
again  in  everyone's  mouth,  but  Mr.  Morse  seemed  contented 
to  rest  on  his  heavy  supply  of  laurels  secured  at  Milwaukee. 
It  is  hard  to  say  which  of  the  names  '"Morse"  or  "Kerite" 
is  best  known  throughout  the  West,  but  there  is  one  thing 
certain,  whatever  the  specialty  is  that  has  "Morse"  behind 
it  "something"  will  have  to  get  out  of  the  way,  for  he 
usually  arrives  at  his  destination. 

One  of  the  simplest,  yet  one  of  the  most  taking  exhibits 
from  its  Suggestion  of  great  usefulness,  was  that  of  the  Vul- 
can company  of  New  York  city.  General  Sales  Agent 
Howard  Romeyn  Smith  kept  a  "Vulcan"  gasoline  torch 
burning  in  a  manner  highly  suggestive  of  the  midnight  stu- 
dent. It  did  not  burn,  however,  throughout  the  entire  night, 
but  just  long  enough  to  make  a  large  number  thoroughly 
believe  that  Mr.  Smith's  claim  that  he  had  the  best  torch  in 
the  world  for  electrical  men,  was  a  perfectly  just  one.  The 
Vulcan  torch  must  be  seen  to  be  appreciated,  and  any  car 
painter  or  practical  electrician  once  testing  a  sample,  it  is 
safe  to  say  would  forever  after  be  its  friend. 

Herbert  A.  Wagner,  designer  of  the  Wagner  trans- 
former, and  Eugene  H.  Abadie  represented  the  Wagner 
Electric  Manufacturing  company  of  St.  Louis  at  the  Hol- 
lenden. Mr.  Abadie  in  his  exhibit  cleverly  illustrated  and 
demonstrated  the  merits  of  the  new  method  of  suspension  of 
Wagner  transformers  over  the  old.  This  company  also  ex- 
hibited a  new  automatic  cut-out,  through  which,  when  a 
fuse  blows,  a  new  one  is  automatically  thrown  in  to  take  its 
place.  A  new  line  switch  was  also  shown.  The  Wagner 
company  for  the  past  two  years  has  pushed  its  product 
steadily  to  the  front,  and  now  these  well-known  transformers 
are  considered  second  to  none  in  the  market^ 

President  F.  H.  Prentiss  of  the  Manhattan  General  Con- 
struction company,  in  company  with  S.  Marsh  Young,  vice- 
president  and  general  manager,  and  Stuart  W.  Wise,  did 
the  honors  for  their  company  and  made  a  very  handsome 
exhibit  of  the  new  Manhattan  lamps.  This  concern  has  been 
working  for  a  long  time,  perfecting  its  lamps,  and  its  ap- 
pearance in  exhibition  hall  m.ade  a  sensation,  especially  as 
it  was  prepared  to  demonstaate  that  those  using  the  Man- 
hattan lamp  had  only  to  pat  in  a  new  carbon  and  trim  the 
lamp  "once  every  100  hours."  President  Prentiss  tried 
hard  to  stay  away  from  the  convention,  but  Wednesday 
found  him  seated  on  the  railing  of  his  exhibition. 

President  E.  G.  Bernard  of  the  E.  G.  Bernard  company 
of  Troy,  N.  Y.,  found  his  way  into  Cleveland  during  the 
convention,  but  he  made  no  especial  display.  His  concern 
and  specialties,  however,  were  kept  before  the  delegates 
through  his  special  advertising  methods.  Mr.  Bernard  dis- 
tributed, in  addition  to  illustrated  circulars  covering  his 
specialties,  a  very  neat  "long  green"  case.  While  Mr. 
Bernard  did  not  believe  that  the  average  delegate  would 
have  any  use  for  his  souvenir  until  empty  pockets  had  been 
refilled  at  home,  still  he  had  an  eye  to  the  future.  Mr. 
Bernard's  circulars  described  his  well-known  arc  light  cut- 
out, and  also  his  highly  efficient  dynamos  and  motors. 

President  W.  W.  Low  of  the  Electric  Appliance  com- 
pany of  Chicago  is  certainly  entitled  to  be  called  an  "  expert  " 
at  "doing'-  a  convention.  He  has  the  knack  of  bringing 
his  company  before  you  in  a  way  which  causes  you  to  re- 
member it,  and  at  the  same  time  leaving  a  most  pleasant 
impression  without  necessarily  continually  talking  "shop" 
to  j'ou.  It  is  generally  agreed  that  Low  is  a  good  fellow. 
The  Appliance  company  did  not  make  any  exhibit  to  speak 
of,  but  Mr.  Low  co-operated  with  the  Packards  at  their  in- 
teresting lamp  stand  in  exhibition  hall  in  company  with  C. 
J.  Butler,  the  popular  "  Paranite  "  man,  in  pushing  this 
celebrated  rubber  covered  wire  and  in  "  talking  up "  the 
Appliance  company's  innumerable  other  specialties.  It  was 
a  matter  of  regret,  however,  that  Treasurer  aud  Secretary 


Thos.  I.  Stacey  could  not  join  forces  with  Messrs.  Low  and 
Butler  and  shake  the  hands  of  the  Appliance  company's 
many  friends.  There  are  without  doubt  a  large  number  of 
the  Appliance  company's  customers  who  have  done  business 
with  the  concern  for  years  that  would  have  liked  to  meet  all 
tlie  men  with  whom  their  pleasant  relations  have  been  estab- 
lished. Eastern  Agent  Chas.  J.  Wells  also  did  good  work 
with  Mr.  Low. 

The  Eureka  porcelain  cleat  was  there  in  all  its  "  large- 
ness," and  so  was  its  courteous  and  genial  designer,  M.  M. 
Wood.  As  is  now  well  known,  Mr^  Wood  is  in  business 
for  himself  and  is  pushing  his  high  class  and  very  ingenious 
specialties  most  energetically.  Mr.  Wood  has  a  private 
laboratory  and  his  devices  are  "sellers"  in  every  5,ense  of  the 
word,  as  may  be  readily  appreciated  after  a  glance  at  his 
printed  matter  which  will  be  furnished  on  application.  It 
was  a  matter  of  regret,  however,  that  a  slight  illness  kept 
him  away  from  the  gatherings  for  a  day  during  the  meeting. 
He  was  on  hand  at  the  last,  however,  and  not  only  placed 
some  large  orders  for  material,  but  likewise  did  some  hand- 
some selling. 

General  Manager  Louis  Nahm  of  the  American  Electrical 
Manufacturing  company  of  St.  Louis  appeared  on  Wednes- 
day morning.  I\Ir.  Nahm  came  on  with  a  number  of  men 
from  St.  Louis  and  was  warmly  welcomed.  It  would  be 
hard  to  forget  the  hospitable  manner  in  which  Mr.  Nahm 
and  his  charming  sister  joined  with  the  St.  Louis  people  in 
their  whoie-souled  and  successful  efforts  to  entertain  the 
electrical  men  during  the  never-to-be-forgotten  St.  Louis 
convention  of  two  years  ago.  The  American  lamp,  which 
Mr.  Nahm  has  pushed  to  its  present  state  of  perfection,  is  an 
electrical  specialty  now  standard  in  many  sections  and  it  is 
safe  to  say  that  his  recent  trip  to  Cleveland  did  not  diminish 
those  ever  increasing  sales.  \ 

The  American  Electrical  Works  of  Providence,  R.  L, 
sent  representatives  to  the  convention  in  the  persons  of 
General  Sales  xVgents  P.  C.  Ackerman  and  F.  E.  Donolioe. 
Mr.  Donohoe  has  made  himself  familiar  in  the  West  in  a 
very  creditable  manner.  It  has  been  but  about  a  year  since 
his  company  opened  and  placed  him  in  charge  of  its  large 
and  handson.ie  store  in  Chicago,  and  the  success  with  which 
he  has  managed  the  western  branch  and  secured  more  than 
his  share  of  western  business  would  mdicate  that  the 
American  Electrical  Works  were  wise  in  their  conclusion 
that  what  the  large  and  now  rapidly  increasing  western 
territory  needed  was  stock  from  which  quick  and  satis- 
factory shipments  could  be  made. 

Away  down  at  the  end  of  "newspaper  row,"  but  kept 
well  before  almost  every  delegate  was  the  very  handsome 
exhibit  of  the  Reliance  Gauge  company  of  Cleveland.  This 
display,  in  charge  of  President  C.  D.  Wright  and  H.  S. 
Higgins,  although  strictly  speaking  not  an  electrical  one,  was 
of  such  a  character  as  to  be  of  paramount  interest  to  every 
man  interested  in  fine  and  complete  station  steam  equip- 
ment. It  was  a  matter  of  regret,  however,  to  many  of  the 
friends  of  Mr.  Wright  that  he  has  been  f^or  some  weeks  a 
little  under  the  weather  with  rheumatism.  He  came  to  the 
front  nobly,  though,  during  the  excitement,  and  it  is  to  be 
hoped  that  his  hospitable  efforts  in  entertaining  the  strangers 
will  in  no  wise  impede  his  speedy  and  complete  recovery. 

Of  course  the  great  Fort  Wayne  Electric  corporation  of 
Fort  Wayne,  Ind.,  was  represented  in  its  usual  strong  man- 
ner. The  following  named  representatives  of  the  company 
were  present:  C.  S.  Knight,  vice-president.  Fort  Wayne; 
G.  A.  Wilbur, ,  Philadelphia;  Thomas  Cooper,  Columbus, 
O.;  C.  E.  Wilson,  Chicago;  Mr.  Ryan,  Cincinnati;  Mr. 
Bradley,  Baltimore,  Md.;  S.  A.  Douglas,  manager.  New 
York.  Each  delegate  to  the  convention  was  favored  with  a 
miniature  model  of  the  company's  500  light  Wood  trans- 
former to  be  used  as  a  paper  weight  and  a  reminder  of  the 
sterling  worth  of  this  company  and  its  very  valuable  ap- 
paratus. A  genial  welcome  was  offered  to  all  who  chanced 
to  enter  the  portals  of  the  headquarters  at  the  Hollenden. 

The  Phoenix  Glass  company  had  a  large  line  of  choice 
patterns  of  electric  and  gas  shades  in  room  306  at  the 
Hollenden,  and  E.  PI.  Fox,  the  popular  Chicago  repre- 
sentative of  the  company,  was  kept  busy  entertaining  his 
many  friends  and  patrons.  Mr.  Patterson's  genial  coun- 
tenance was  missed,  and  many  regrets  were  expressed  at 
his  unavoidable  absence.  Sympathy  was  extended  on  the 
recent  loss  of  the  upper  factory  by  fire,  but  when  the 
visitors  heard  that.  Phoenix-like,  before  the  ashes  were 
cold,  the  business  had  been  established  in  a  new  place, 
and  that  the  contpany  had  leased  the  old  Dithridge  fac- 
tory at  New  Brighton,'  Pa.,  which,  with  its  other  fac- 
tory, enables  it  to  keep  up  with  the  orders,  congratula- 
tions were  in  order. 

The  Butler  Manufacturing  company  of  46  S.Clinton  street, 
Chicago,  was  not  in  a  position  to  send  a  representative  to 
the  convention,  owing  to  the  factory  being  over-crowded 
with  work;  but  this  concern  "got  there"  just  the  same  in 
the  shape  of  an  interesting  little  pamphlet  entitled  "Some 
Electrical  Specialties,"  distributed  by  friends  throughout  the 
hotel  and  exhibition  hall.  This  concern  during  the  past  few 
years  has  progressed  in  its  electrical  branch  in  a  remark- 
able manner,  and  its  goods,  of  which  there  is  a  large  variety, 
are  now  recognized  as  "standard"  by  many  large  supply 
houses  and  other  buyers  throughout  this  country.  The  But- 
ler company's  page  "ad."  in  the  Western  Electrician 
mentions  a  considerable  number  of  these  specialties,  but 
not  all  by  any  means. 

Elmer  P.  Morris  of  Indianapolis,  Ind.,  created  quite  a 
sensation  with  his  Phcenix  insulating  paint.  This  product  is 
manufactured  exclusively  by  Morris  &  MacCurdy  and 
possesses  a  number  of  very  valuable  properties,  especially  for 
electrical  use.  The  paint  is  made  from  a  n^wly  discovered 
and  valuable  mineral.  The  advantages  claimed  for  it  are 
that  it  contains  a  quick  dryer,  makes  a  lasting  gloss  equal  to 
varnish,  does  not  crack  or  peel  off  and  it  can  be  used  suc- 
cessfully on  high  heated  surfaces,  Mr.  Morris  claims,  than 
any  known  paint,  as  it  loses  none  of  its  qualities  under  550 
to  600  degrees  Fahrenheit.  It  will  also  withstand  the  action 
of  acids  and  alkalies.  Without  enumerating  its  further  ad- 
vantages, it  maybe  said  that  Mr.  Morris  made  a  number  of 
interesting  tests  in   exhibition    hall,  which  convinced  the 
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central  station  men  that  he  had  a  valuable  product.  His 
experiments  with  a  blow  pipe  on  an  electro-magnet  and  also 
with  a  piece  of  iron  pipe  covered  with  the  composition  and 
siibjected  to  the  extreme  lieat  of  the  blowpipe,  showed  some 
remarkable  properties  well  worth  investigation. 

W.  D.  Packard,  J.  W.  Packard  and  H.  M.  Willson  came 
up  from  Warren,  Ohio,  and  the  exlubit  they  made  was  in- 
deed a  "light"  in  the  path  of  the  wayward  delegates.  The 
Packards  exhibited  everything  conceivable  in  the  line  of  in- 
candescent lights— little  Packards,  medium  Packards,  big 
Packards  and  gigantic  Packards,  as  well  as  a  special  focus- 
ing lamp  for  theatrical  purposes.  The  Packard  transformer 
was  also  on  exhibition,  and  Mr.  Packard  made  a  very  unique 
display  through  his  utilization  of  a  stream  of  water  passed 
through  and  around  the  columns  of  the  transformer,  as  an 
illustration  of  its  superior  insulation.  The  above  are  the 
chief  specialties  presented  by  the  New  York  &  Ohio  com- 
pany, and  the  Packard  Electric  company,  but  the  exhibi- 
tion, as  a  whole,  was  one  of  the  most  attractive  in  exhibi- 
tion hall. 

Of  course  W.  C.  Bryant  and  Thos.  G.  Grier  of  the  Bry- 
ant Electric  company  appeared  to  represent  respectively 
the  Bridgeport,  Conn.,  and  Chicago  ends  of  this  enter- 
prising concern.  Friends  of  Mr.  •  Grier  have  doubtless, 
by  this  time,  received  his  very  interesting  little  booklet 
containing  what  he  modestly  calls  "Ancient  Relics  of  Con- 
ventions Past  and  Gone,"  but  which  is,  in  reality,  a  very 
interesting  compilation  of  stones  that  maybe  '*you  have 
told  or  heard  before,"  or  may  be  you  haven't.  Grier 
Bros.,  Thos.  G.  and  Edward  R.,  are  looked  upon  as  "all 
around  hustlers"  in  the  West,  and  an  electric  light  conven- 
tion would  hardly  be  complete  without  their  appearance 
with  the  now  thoroughly  popular  Bryant  specialties. 

President  Gerald  W.  Hart  and  Western  Representative  Geo. 
S.  Searing  of  the  Hart  &  Hegeman  Manufacturing  company 
of  Hartford,  Conn.,  told  of  the  ever  increasing  merits  of 
Hart's  switches.  When  Mr.  Hart  started  in  business  for 
himself  as  a  switch  manufacturer,  some  years  ago,  his  inti- 
mate friends  and  those  who  knew  him  best,  who  were 
famili<ir  with  his  enviable  record  in  Kansas  City,  prophesied 
success.  It  is  fair  to  assume,  though,  that  few  realize  the  ex- 
cellent record  that  has  been  made.  The  Hart  &  Hegeman 
company  now  stands  in  the  foremost  rank  of  .switch  manu- 
facturers. The  Hart  switches  are  known  all  over  this 
country  and  abroad.  It  is  needless  to  say.  too,  that  no  little 
credit  for  the  rapidly  increasing  sales  of  this  specialty  is  due 
to  Western  Manager  Geo.  5.  Searing. 

Secretary  and  Manager  C.  J.  Butler  of  the  Indiana  Rubber 
&  Insulation  company  of  Marion,  Ind.,  came  from  no  one 
knows  where,  but  he  was  "  there"  just  the  same,  and  his 
very  useful  and  handsome  little  souvenir  of  "'Paranite"  wire 
in  the  shape  of  Roberts'  wire  calculator  in  Russia  leather, 
prepared  for  him  by  the  Cleveland  Electrical  Manufacturing 
company,  will  keep  his  own  name  and  that  of  his  well- 
known  Paranite  wire  ever  green  in  the  minds  of  his  many  firm 
friends.  It  is  a  pleasure  to  record  the  fact  that  Mr.  Butler 
is  one  of  those  men  of  whom  everyone  has  a  good  word  to 
say.  A  "good  fellow"  and  a  thorough  business  man,  it's 
no  wonder  that  "Paranite"  has  become  the  standard  wire  it 
is. 

The  Tucker  Electrical  Construction  company  of  New 
York  was  ably  represented  by  Thomas  McCoubray,  inventor 
of  the  auto-telephone  system  which  it  manufactures.  Mr. 
McCoubray  had  a  complete  working  system  installed  in 
Army  and  Navy  Hall,  comprising  a  house  set  covering  two 
stations,  and  an  inter-communicating  system  of  five  stations,  ' 
talking  through  300  feet  of  cable.  This  system  attracted 
much  attention  and  favorable  comment  on  account  of  its 
extreme  simplicity  and  distinctness  and  volume  of  sound 
when  talking.  It  is  also  noteworthy  that  while  any  num- 
ber of  pairs  may  talk  together  without  overhearing  or  in- 
terrupting, the  system  is  so  flexible  that  a  Conference  can 
be  held  between  several  people,  all  remaining  at  their 
desks,  and  just  as  easily  as  if  all  were  assembled  in  the 
same  room. 

Electrician  S.  Barns,  of  the  Sweet  Electric  Manufactur- 
ing company  of  Grand  Rapids  appeared  to  tell  of  the  mer- 
its of  the  Sweet  station  limit  switch.  It  is  a  matter  of  re- 
gret to  General  Manager  Kritzer's  friends  that  he  likewise 
could  not  be  in  attendance.  The  Sweet  manufacturing 
company,  however,  is  so  busily  engaged  now  turning  out 
its  automatic  limit  switches  that  its  two  leading  men  could 
not  leave  the  factory  at  the  onetime.  The  Sweet  switch 
made  a  good  impression,  and  one  man  went  so  far  as  to  say 
that  if  he  had  had  it  in  his  station  he  would  now  be  the 
richer  by  about  twelve  armatures.  Mr.  Barns  came  to  the 
convention  more  or  less  a  stranger,  but  it  is  needless  to  say 
he  left  it  not  only  well  known  himself  but  with  the  merits 
of  his  switch  indelibly  impressed  upon  the  minds  of  the  ma- 
jority of  those  who  would  be  likely  to  become  pur- 
chasers. 

The  headquarters  of  the  Westinghouse  Electric  &  Manu- 
facturing company  was  in  the  parlor  of  the  HoUenden  at 
the  left  of  the  main  entrance.  The  exhibit  consisted  of  a 
large  lamp  board  and  the  standard  lightning  arrester  made 
by  the  company.  On  the  lamp  board  were  tastefully 
displayed  the  various  styles  of  incandescent  stopper  lamps. 
This  exhibit  presented  a  fine  effect  and  showed  the  perfec- 
tion to  which  the  manufacture  of  stopper  lamps  has  been 
brought.  One  hundred  volt  and  50  volt  lamps  of  candle 
power  ranging  from  6  to  32,  were  displayed,  the  steadi- 
ness and  brilliancy  of  the  light  being  especially  no- 
ticeable. Attention  was  drawn  to  the  high  grade  of  glass 
employed  in  making  these  lamps  and  the  glass  shades  of 
various  patterns.  The  display  of  ornamental  lamps  made 
was  very  brilliant.  The  exhibit  of  lightning  arresters 
proved  of  special  interest  to  the  convention  delegates. 
The  various  types  of  the  well-known  Wurts  non-arcing 
metal  arrester  and  the  Wurts  non-arcing  railway  arrester 
were  mounted  on  a  panel  at  one  bide  of  the  parlor.  The  style 
of  choke  coil  used  on  car  equipments  was  also  shown,  and 
experiments  made  showing  its  action.  Experiments  illus- 
trating the  principles  of  lighting  protection  for  alternating 
and  direct  current  circuits  were  continually  in  progress  dur- 
ing the  convention.  The  souvenir  of  the  convention  was 
a  very  artistically  arranged  pamphlet  giving  a  view  of  the 


new  Westinghouse  works  at  East  Pittsburg,  Pa.,  together 
with  illustrations  of  some  of  the  large  machines  installed  by 
the  company.  The  staff  of  representatives  comprised  the 
following  named  gentlemen:  C.  F.  Scott,  Calvert  Town- 
ley,  A.  J.  WurtSj  E.  N.  Sanderson,  P.  D.  Mershon,  H.  P. 
Davis,  William  Lamme,  H.  D.  Shute.  G.  B.  Dusenberre, 
F.  S.  Smith,  H.  A.  Craigin,  P.  F.  Brady,  J.  A.  Ruther- 
ford, E.  H.  Heinrichs,  W.  D.  Crumpton,  G.  H.  Lewars 
and  C.  A.  Bragg. 

The  Diamond  Electric  company  of  Peoria,  III.,  was  rep- 
resented by  A.  M.  Searles,  manager  of  its  Chicago  sales  de- 
partment. Mr.  Searles  is  now  pushing  those  famous  high 
class  Schieffer  recording  wattmeters.  These  meters  may  be 
used  on  alternating  currents  and  their  main  points  of  excel- 
lence are  that  they  register  directly  the  actual  power  con- 
sumed; have  no  commutator,  no  brushes,  no  wire  on  the  arm- 
ature. Their  makers  claim  them  to  be  perfectly  accurate  on 
one  lamp  as  well  as  on  the  full  load  and  absolutely  reliable. 
The  Diamond  transformer  is  another  of  the  company's 
specialties  that  sells  well  and  gives  much  satisfaction.  These 
converters  have  subdivided  and  ventilated  coils,  are  safe  to 
handle  and  contain  a  remarkably  simple  fuse  device.  Mr. 
Searles  was  in  constant  attendance  at  his  post,  and  his  hard 
work  will,  without  doubt,  be  felt  in  the  near  future  by  his 
company. 

President  J.  S.  Humbird,  Secretary  J.  S.  Crider,  A.  H. 
Mustard  and  L.  W.  Washington  appeared  to  remind  the 
electrical  people  that  the  Washington  Carbon  company  of 
Pittsburg,  Pa.,  was  after  business  among  the  buyers  of  high 
class  carbons,  and  meant  to  have  it.  The  only  samples 
shown  by  these  gentlemen  were  of  the  Helios  cored  car- 
bons, suitable  for  direct  and  alternating  currents.  As  is 
now  pretty  clearly  appreciated  through  this  concern's  ex- 
tensive advertising,  the  Helios  carbon  is  a  most  successful 
competitor  with  foreign  brands  and  the  Washington  com- 
pany's standing  offer  relative  to  prices  is  now  so  well-known 
and  of  such  an  interesting  nature  that  Mr.  Crider's  samples 
were  more  or  less  an  object  of  curiosity.  The  Washington 
company  is  certainly  "in"  for  business,  and  from  the  ener- 
getic character  of  its  campaign  it  would  seem  that  it  is 
likely  to  get  it. 

The  Walker  Manufacturing  company,  although  not  yet 
thoroughly  in  the  electric  Hght  busines,  saw  its  opportunity  to 
increase  its  already  wide  circle  of  friends.  The  Walker  factory, 
too,isoneof  the  sights  of  Cleveland.  Such  an  establishment  as 
that  of  the  Walker  company,  with  its  great  facilities  for 
turning  out  immense  machinery  and  high  class  electrical 
work,  is  one  of  the  points  which  every  delegate  of  an  inves- 
tigating turn  of  mind  made  it  his  duty  to  visit.  H.  McL. 
Harding  appeared  from  New  York  to  add  one  more  to  the 
long  list  of  Walker  men  who  stood  ready  to  "hold  up  the 
end."  It  was  a  matter  of  regret,  however,  that  Vice-presi- 
dent Frank  Billings  could  not  appear.  As  is  well  known, 
W.  H.  Bone,  manager  of  this  company,  through  his  ener- 
getic efforts,  has  shown  competitors  that  the  Walker  com- 
pany is  after  business  and  propose  to  equip  numerous  roads 
in  tlie  United  States. 

The  large  number  of  delegates  that  were  gathered 
about  the  Jewell  Belting  company's  exhibit  indicated 
that  the  table  devoted  to  this  company's  display  carried 
somethnig  of  a  novel  nature.  Treasurer  C.  E.  Newton 
and  Sales  Agent  C.  L.  ToUes  explained  a  very  simple 
device  for  illustrating  their  superior  adhesive  qualities 
of  the  Jewell  pulley  covering.  Two  wheels,  one 
provided  with  this  covering  and  one  without  it,  operat- 
ing in  connection  with  an  attached  weight,  made  it  perfectly 
clear  to  belting  purchasers  that  the  Jewell  covering  was  a 
"stayer"  in  more  senses  than  one.  A  souvenir  of  Jewell 
belting  in  the  form  of  a  pocketbook  was  distributed  among 
the  delegates.  The  Jewell  company  has,  in  previous  years, 
made  itself  exceedingly  popular  by  its  generosity  in  the  dis- 
tribution of  handsome  souvenirs  and  its  action  at  the  con- 
vention of  '95  was  no  exception. 

The  Brush  Electric  company  had  a  fine  display  in  the 
main  parlor,  which  was  very  attractive.  Among  the  Brush- 
Adams  arc  lamps  on  exhibition  were  the  single  ornamental 
constant  potential  for  two  in  series  across  no  volt  circuits; 
the  standard  arc  series  lamp;  the  double  constant  potential 
lamp,  two  in  series  across  no  volt  circuits;  standard  double 
lamp  with  Detroit  style  of  casing.  Of  the  last  named  type 
the  Brush  company  has  just  booked  an  order  for  1,500  for 
municipal  lighting  in  Detroit,  the  style  of  casing  having 
been  adopted  by  the  Detroit  officials  in  order  to  avoid  trouble 
from  the  so-called  "  Canada  soldiers"  which  invade  all  cities 
near  the  lakes  during  the  hot  nights  of  midsummer.  The 
globe  is  insect-proof  and  the  casing  obviates  the  necessity 
and  expense  of  hoods.  There  was  also  exhibited  the  first 
arc  light  machine  built  by  C.  F.  Brush,  built  in  1S76  at  Mr. 
Brush's  house,  which  was  hauled  in  the  rear  end  of  his  buggy 
from  his  residence  to  the  works  of  the  Telegraph  Supply 
company  on  Champlain  street,  where  it  was  set  up  and  run 
as  a  one-light  2,000  candle  power  machine.  It  was  in  con- 
stant use  until  the  World's  Fair  year,  when  it  was  purchased 
as  a  relic  from  the  Viaduct  Manufacturing  company  of  Bal- 
timore and  taken  to  World's  Fair  and  run.  It  is  now  care- 
fully preserved  by  the  Brush  company  and  is  a  valuable  curi- 
osity. The  great  resemblance  of  the  first  and  last  Brush 
machines  is  very  marked.  The  members  of  the  association 
practically  made  the  Brush  parlor  their  headquarters,  a  large  . 
number  being  in  the  room  at  all  hours.  Col.  W.  S.  Rogers, 
special  agent  of  the  Brush  company,  and  A,  B.  Calhoun 
were  in  constant  attendance  at  the  parlors.  Col.  Rogers, 
especially,  having  a  very  extended  acquaintance  among  elec- 
trical men,  and  being  a  very  congenial  gentleman  and  enter- 
tainer. Other  Brush  men  in  attendance  to  look  after  the 
comfort  of  visitors  were  S.  M.  Hamill,  general  manager;  L. 
H.  Rogers,  assistant  general  manager;  W.  B.  Bolton,  gen- 
eral counsel;  A.  H.  Hough,  secretary;  A.  D.  Dorman, 
manager  sales  department;  C.  W.  Phipps,  superintendent; 
C.  N.  Black,  assistant  superintendent;  T.  E.  Adams,  inven- 
tor of  Brush-Adams  arc  lamp;  I.  R.  Prentiss,  superintend- 
ent of  electrical  experts.  The  Brush  company  did  not  make 
an  extensive  display  on  account  of  its  great  works  being  lo- 
cated in  the  city.  To  the  factory  all  friends  were  welcome. 
Here  a  practical  exhibit  of  all  the  latest  apparatus  in  the 
electric  line  was  viewed  by  large  numbers.    Two  special  cars 


were  constantly  run  between  the  HoUenden  and  the  works 
for  conveying  delegates.  One  of  the  company's  new  125 
light  arc  dynamos  was  in  service,  with  135  2,000  candle 
power  arc  lamps  in  circuit.  This  machine  was  short-cir- 
cuited, cut  in  and  out  from  nothing  to  full  load  and  full  load 
to  nothi  ig;  in  fact  any  competent  electrician  was  allowed 
to  "play"  with  it  to  suit  himself,  to  prove  that  under  no 
circumstances  could  the  machine  be  injured. 

Without  doubt  one  of  the  handsomest  and  most  attractive 
exhibits  at  the  convention  was  that  of  the  Buckeye  Electric 
company  of  Cleveland.  This  concern  engaged  Parlor  B, 
opposite  that  of  the  Western  Electrician,  and  some  idea 
of  its  tasteful  and  unique  exhibit  may  be  had  from  the  illus- 
tration presented  elsewhere  in  this  issue.  As  will  be  seen 
from  this  picture,  the  company's  display  was  made  in  the 
shape  of  two  large  pyramids  containing  6,000  and  1,000 
lamps  respectively  and  abuck'shead  adorned  ^vith  lamps  of 
"  special"  small  types.  The  Buckeye  men  were  out  in  full 
force.  The  exhibit  proper  was  in  charge  of  George  R.  Lean, 
assisted  by  Bailey  Whipple  and  John  R.  Massey.  President 
Potter  of  the  Buckeye  company  and  also  Treasurer  Rockwell 
and  Superintendent  Spiller  were  present  from  time  to  time 
to  extend  the  hospitalities  of  Cleveland  to  the  strangers, 
The  Buckeye  company  w^as  complimented,  especially  upon 
its  originahtyin  advertising,  audits  ingenious  method  of 
making  the  Buckeye  lamp  the  "  biggest"  at  the  convention  in 
more  ways  than  one  was  remarked  upon  by  almost  everyone. 

Wm.  Curtis  Thayer  of  1027  Garfield  building,  Cleveland, 
O.,  in  company  with  L.  E.  Thayer,  made  excellent  use  of 
the  opportunity  offered  by  the  gathering  of  such  a  large 
body  of  electrical  people  in  Cleveland  to  advertise  the  fact 
that  he  proposed  in  the  future  to  push  most  energetically 
the  supply  business  in  Cleveland  vicmity,  as  well  as  through- 
out the  western  and  middle  states.  Both  the  Thayers  are 
young  men  and  "hustlers"  in  every  sense  of  the  word.  For 
some  time  W.  C.  Thayer  has  been  acting  as  consulting 
electrical  engineer  as  well  as  construction  and  supervis- 
ing contractor  for  electric  light  and  power  stations,  etc. 
He  has  also  done  a  large  business  in  drafting  and  designing. 
It  is  his  present  purpose  to  launch  out  into  the  supply  busi- 
ness, making  the  store  his  chief  feature.  He  has  already 
secured  a  number  of  valuable  agencies,  and  his  work  at  the 
convention  went  not  a  little  way  toward  increasing  this 
connection.  With  Mr.  Thayer's  large  acquaintance  and 
high  standing  in  Cleveland,  it  is  nothing  more  than  reason- 
able to  believe  that  his  new  venture  will  prove  highly  suc- 
cessful. 

Manager  Ward  S.  Arnold  of  the  Pumpelly-Sorley  Bat- 
tery company,  Chicago,  was  detained  from  joining  the 
Chicago  delegation  owing  to  pressure  of  business  in  Chicago. 
Mr.  Arnold  is  one  of  Chicago's  most  energetic  young 
electrical  men  and  mainly  through  his  hard  and  skillful 
efforts,  the  Pumpelly-Sorley  Battery  company  has  been 
brought  to  its  present  prominent  position  among  battery 
manufacturers.  As  is  well  known,  the  Pumpelly  battery  has 
of  late  been  brought  to  a  high  degree  of  perfection,  and  be- 
ing a  Plante  cell  made  through  a  quick  and  highly  efficient 
process,  its  merits  have  of  late  been  highly  appreciated  by 
telephone  companies  and  others  favoring  the  introduction  of 
well  made  Plante  batteries.  In  the  management  of  the 
Pumpelly-Sorley  Battery  company  Mr.  Arnold  has  his 
hands  full,  in  that  he  not  only  has  full  charge  of  the  selling 
interests  of  his  company,  but  he  likewise  has  a  general 
supervision  of  the  factory.  It  maybe  stated  in  this  connec- 
tion that  extensive  improvements  in  manufacture  and  an 
enlargement  of  plant  is  now  under  way  at  the  Pumpelly- 
Sorley  factory  in  Chicago. 

President  James  F.  Cummings  of  the  Cummings  & 
Engelman  Conduit  company  of  Detroit  attended  the  con- 
vention, although  he  was  suffering  from  the  grip,  and  really 
should  have  been  home  and  in  bed.  Mr.  Cummings,  al- 
though a  young  man,  is  one  of  the  most  skillful  electrical 
mechanics  in  the  country,  and  he  has  a  long  list  of  patents 
to  his  credit.  For  the  last  few  years  he  has  devoted  him- 
self to  electrical  conduit  work  of  all  kinds — interior,  under- 
ground and  street  railway.  On  trolley  conduits  alone  he 
has  twelve  patents.  The  Cummings  &  Engelman  company 
is  capitalized  at  $300,000  and  is  entering  the  campaign  for 
business  with  vim  and  vigor.  One  of  its  latest  products  is 
an  iron  armored  conduit  for  interior  wiring,  a  sample  of 
which  Mr.  Cummings  exhibited  in  the  HoUenden.  The 
sample  excited  hvely  interest  among  all  electrical  men 
privileged  to  see  it,  and  Mr.  Cummings  received  several 
flattering  offers  from  supply  dealers  for  the  privilege  of 
handling  it.  The  prospects  for  the  company  appear  to  be 
flattering,  and  Mr.  Cummings,  who  is  widely  known  and 
well  Hked  in  the  electrical  trade,  is  receiving  congratula- 
tions. W.  H.  Yawkey  also  represented  the  Cummings  & 
Engelman  Conduit  company  at  the  convention. 

The  General  Electric  company's  exhibit  was  one  of 
the  most  complete  and  comprehensive  made  at  this  con- 
vention. It  occupied  the  entire  second  floor  of  the  sta- 
tion of  the  Cleveland  Illuminating  company,  located  in 
the  handsome  new  building  on  Canal  street,  and  besides 
a  display  of  supplies  was  principally  devoted  to  a  work- 
ing exemplification  of  the  operation  of  the  monocyclic 
system.  Arranged  in  a  line  down  the  center  of  th*e  room 
was  a  complete  monocyclic  plant,  consisting  of  a  60  kilo- 
watt 60  cycle  monocyclic  generator,  running  at  900 
revolutions,  and  furnishing  current  to  induction  motors, 
incandescent  lamps  and  arc  lamps.  The  generator  was 
driven  by  bplt  from  a  50  kilowatt  230  volt  four-pole 
slow-speed,  direct  current  motor  of  the  type  which  the 
General  Electric  company  has  recently  developed,  and  in 
which  it  has  embodied  many  important  improvements. 
This  motor  was  driven  by  direct  current  taken  from  the 
circuits  of  the  Cleveland  Illuminating  company.  Current 
lor  the  monocyclic  generator  at  1,040  volts  was  taken 
through  two  7,500  watt  transformers  to  a  15  kilowatt  in- 
duction motor,  also  running  at  900  revolutions,  and  this 
in  turn  was  belted  to  an  Edison  bipolar  12  kilowatt 
generator  supplying  direct  current  to  a  number  of  incan- 
descent and  arc  lamps,  the  latter  of  the  already  well- 
known  Thomson  '93  type.  The  current  from  the  mon- 
ocyclic generator  was  led  through  a  1 ,000  watt  and 
a  15,000  watt  transformer   to    a    number  of  iacandesccn 
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lamps  and  TTiomson  '93  alteraating  arc  lamps,  and  these 
burned  brightly  and  without  flicker.  In  addition  a  five 
horee  power  induction  motor  was  also  driven  by  curren- 
from  the  monocyclic  generator — the  current  in  each  case 
being  measured  by  a  Thomson  recording  wattmeter.  The 
system  was  thus  shown  to  the  delegates  in  detail  and  the 
claim  made  for  it  that  it  solved  the  problem  of  operating 
lights  and  motors  of  a  perfect  type  from  a  single  alter 
nating  generator.  A  small  two  horse  power  direct  current 
motor  of  a  new  and  peculiarly  compact  design  was  also 
shown  in  operation,  and  its  small  size  and  efficiency  at- 
tracted considerable  attention.  Two  handsome  alternating 
focusing  arc  lamps  and  two  direct  current  focusing  arc 
lamps  were  also  to  be  seen  lending  their  light  to  increase  the 
brilliancy  of  the  surroundings  of  the  exhibit.  The  alter- 
nating current  used  was  taken  from  the  primaries  of  the 
Illuminating  company.  The  exhibit  of  lighting  supplies  oc- 
cupied the  end  of  the  room  back  of  the  plant.  It  comprised  a 
fine  display  of  the  porcelain  specialties — switches,  cut-outs, 
etc. — manufactured  by  the  General  Electric  company  at  its 
own  works,  a  complete  line  of  punched  clip  station  switches, 
primary  alternating,  railway,  power  and  direct  current 
two-wire  and  three-wire  recording  wattmeters,  several  of 
which  were  in  operation,  an  arc  wattmeter  and  a  Thomson 
portable  ammeter.  In  addition  a  supply  of  the  new  General 
Electric  key  sockets  with  porcelain  bases  was  shown,  and 
one  was  bestowed  as  a  souvenir  to  each  of  the  visiting  dele- 
gates. The  exhibit  was  rounded  off  by  a  handsome  speci- 
men of  railway  switchboard  work,  the  controlling  instru- 
ments being  mounted  on  a  fine  panel  of  Tennessee  marble 
and  by  a  12  inch  searchlight  projector.  Visitors  were  taken 
to  the  exhibit  in  conveyances  furnished  by  the  company,  and 
had  an  opportunity  of  inspecting  at  the  same  time  one  of 
the  latest  direct  connected  central  stations — that  just 
erected  by  the  Cleveland  Illuminating  company.  At  the 
headquarters  in  the  banquet  room  of  the  Hollenden  the 
General  Electric  company  had  a  complete  supply  of  cata- 
logues and  pamphlets  for  the  visiting  members  to  take  home 
with  ihem  and  study  at  their  leisure,  and  an  elaborate  dis- 
play of  decorative  miniature  and  candelabra  lamps.  On  the 
second  day  of  the  session  an  informal  reception  was  held  in 
the  banquet  room,  and  was  for  the  time  being  the  center  of 
attraction,  from  which  the  ladies  departed  loaded  wit!i 
flowers  and  the  gentlemen  with  good  cigars.  On  Thursday 
morning  the  ladies  availed  themselves  of  the  company's  in- 
vitation to  visit  the  station  of  the  Cleveland  Illuminating 
company  and  view  the  exhibit.  Altogether,  by  the  united 
efforts  of  the  Cleveland  Illuminating  company  and  the  Gen- 
eral Electric  company,  the  visitors  were  provided  with  an 
especially  instructive  exhibit.  The  representatives  of  the 
General  Electric  company  were :  Prof.  Elihu  Thomson, 
and  Messrs.  S.  D.  Greene,  E.  W.  Rice,  Jr.,  Charles  P. 
Steinmetz,  Dr.  Louis  Bell,  J.  R.  Lovejoy,  E.  E.  Sunny,  W. 
L.  R.  Emmet,  A.  D.  Page,  Wilson  S.  Howell,  C.  D.  Has- 
kins,  H.  C.  Wirt,  under  whose  special  care  the  exhibit  was 
installed;  W.  F.  Hays,  T.  Beran,  F.  M.  Kimball,  C.  E. 
Harthan,  G.  F.  Rosenthal,  L.  O.  Tandy,  Edgar  Mix,  and 
Messrs.  Bostwick,  Benbow  and  Greenwood. 


Members  and  Visitors. 

The  following  is  believed  to  be  an  approximately  com- 
plete list  of  the  members  of  the  National  Electric  Light 
association  and  visitors  in  attendance  at  the  Cleveland  con- 
vention. 

Abadie,  E.  H.,  Wagner  Electric  aHanufacturing  company.... 

St.  Louis.  Mo. 

Ackerman,  P.  C,  American  Electrical  Works New  York 

Adams,  II.  C,  Pbiliips  Insulated  Wire  company.        New  York 

Adams,  T.  K. ,  Brush  Electric  company Cleveland 

Ainsworth.  P.  F.,  A.  Lovell  A  Co Chicago.  111. 

Alberger,  Louis  R.,  Henry  R.  Worthington New  York 

Alexander,  P.  H.,  Eleciric  Selector  <t  Signal  company 

New  York 

Allen,  .7,  H Atlanta,  Ga. 

Almstead,  J.  A.,  Citizens'  Light  &  Power  company 

...Rochester,  N.  Y. 

Angle,  H.  M..  Chicago  Cross-arm  company Chicago. 

Armstrong,  E.  A.,  Camden  Lighting  &  Heating  company 

Camden,  N.  J. 

Atkins,  W.  H.,  Edison  Electric  Illuminating   company 

Boston,  Mass. 

Austin,  M.  E..  Safety  Ins.  Wire  &  Cable  company Chicago 

Ayer,  Jas.  I.,  Ma'rks-Ayer  Electric  company New  York 

Bahcock,  C.  A.,  Falls  Rivet  &  Machine  company 

Cuyahoga  Falls,  O. 

Babcock,  E.  L  ,  Falls  Rivet  A  Machine  company 

Cuyahoga  Falls,  O. 

Babcock.  J.  D ,  A  Cuyahoga  Falls 

Badger.  F.  H.-,  Montmorency  Electric  Power  company. .  Quebec 

Bflgnall,  F.J St.  Louis,  Mo. 

Baird,  M.  E.,  Eddy  Electric  Manufacturing  compauy  ... 

New  York 

Baker,  Jr.,  C.  O.,  Baker  A  company Newark,  N.  J, 

Baker,  Jr.,  Mrs.  C.  O New  York 

Baker,  W.  C  Cleveland,  O. 

Bakewell,  Allen  C,  Interior  Conduit  &  Insulation  company, 

New  York 

Barker,  Forrest  E-.^tassachusetts  Commission.. Boston,  Mass. 
Barnes,  Samuel,  Sweet  Electric  Manufacturing  company... 

.  .   Grand  Rapids,  Mich. 

Baylis,  R.  N.,  Walker  Manufacturing  company 

Cleveland,  O. 

Beal,  M.  A.,  Forest  City  Electric  Light  A  Power  company, 

Rockford,  111. 

Bean,  W.  Worth,  St.  Joe  A  Benton  Harbor  Electric  Railway  A 

Light  company St.  Joe,  Mich. 

Beam.  E.  E.,  Bar'ierton  Electric  company Barberton,  O. 

Beggs,  John  I.,  Cincinnati  Edison  Electric  company 

Cincinnati,  O. 

Belden,  A.  J.,  Belden  &  Seely — New  York 

Bell,  Louis,  General  Electric  company Chicago,  111. 

Belote,  James  S.,  Electric  company  of  Virginia. . .  Norfolk,  Va. 

Benbow,  W.  0 Cincinnati,  O. 

Benedix,   Hugo Chicago 

Beran,  T.,  General  Electric  company New  York 

Bergtheil,  Edward London 

Bernard,  E.  G.,  E.  G.  Bernard   company Troy,  N.  Y. 

Billings,  M  iss  Harriet New  York 

Black,  C.  N-,  Brush  Electric  company Cleveland 

Blaster,  G.  H.,  Allegheny  County  Light  company 

Pittsburg,  Pa. 

Boardman,  Jr.,  T.  A..  Swan  Lamp  Manufacturing  company.. 

Cleveland,  O. 

Bolton,  W.  B.,  Brush  Electric  company Cleveland 

Bowman,  W.  P.,  John  A.  Roebling's  Sons  Co Cleveland,  O. 

Boyce.  Jas. ,  Heat,  Light  &  Power  company Muncie,  Ind 

Bradley.  Charles  S New  York 

Brady,  Paul    T.,    Westinghouse    Electric  &  Manufacturing 
company Syracuse, N.Y 
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Brady,  1  ■  H., ^ew  Britain  Conn. 

Bragg,  Miss...        ....     Philadelphia 

Bragg,  C.  A.,   Westinghouse  Electric  &  Manufacturing  com- 
pany    Philadelphia 

Bragg,  Mrs   C.  A..     .     Philadelphia 

Brintnall,  H.  L  ,  The  bwift  Electric  Light  company. .Saginaw 
Brinthall,  Harold  L . ,  Swift  Electric  Light  company 

—  ;■;.-■-;.". ;; Saginaw.  Mich. 

Broeck.  \Mlliam  M.,   Edison   Electric  Illuminating  company 

„  -■■:  -••--""••«- Paterson,  N.  J. 

Brooks,  H.  B.,  Piqua  Electric  company Piqua  O 

Brooks,  H.  H.,  American  Circular  Loom  company.'. !. 

-.  —  . .  ■■■,■...■  ■■ —  - Boston,  Mass. 

Brown  F.  M  ayland.  Osborne  Manufacturing  company 

„■-■:■■■■■•■■■■■■■••■■- Clevelaud'b 

Brush,  C.  F.,  Brush  Electric  company Cleveland 

Brj'ant,  W.   C,  Bryant  Electric  company. . .  Bridgeport,  Conn. 

Bucholz.  C.  W New  York 

Burghardt.  J.  H.,  Page  Belting  company '..Boston.  Mass. 

BurKe,  J.,  Herrick  A  Burke New  York 

Burleigh,  J.  J..  Camden  Lighting  A  Heating  company 

„ ^v-; Camden,  N.'j. 

Burns,  ChariesT Rochester,  N.  Y. 

Bums,  W.  J.,  West  Side  Railroad  company Pittsburg  Pa 

Burton,  Charles  G.,  Central  Electric  company ...Chicago 

Cabot,  J.  .v.,  city  electrician Cincinnati.  O 

Calhoun,  A.  B..  Brush  Electric  company Cleveland 

Candee,  ^V,  L..  Okonite  company New  York 

Carnes,  S.  T.,  Memphis  Light  &  Power    company 

^ Memphis,  Tenn. 

Carpenter,  C.  E.,  Carpenter  Enamel  Rheostat  company    , 

„ :■■.;-.■ •- Hartford.  Conn. 

Cas3,   William    M Hoopeston,  111. 

Casper.C Springfield,  O. 

Catabish.  N  C.  National  Carbon  company Cleveland,  O 

Caulkins,  W.  R.,  Commercial   Electric  company  ..  Cleveland 

Caven,  J.,  Indianapolis  Light  A  Power  company 

„  ■ Indianapolis,  ind. 

Chaney,  P.  B.,  Central  Electric  company Chicago  111 

Chase,  A Detroit,  Mich. 

Chase,  O.  D  ,  Commercial  Electric  Engineering  company  . .. 

.  — .. Detroit,  Mich. 

Cha-e,  Samuel  A.,  AVestern  Electric  company  New  York 

Chesley,  C.  C,  Stanley  Electric  Manfacturiug  company 

- ■■■•■     ,   Piltsfield.  Mass. 

Cleveland,  M  .B.,  electric  expert Cleveland  O 

Colby,  Edward  A.,  Baker  A  Co Newark,  N  J 

Colby,  J.  A.,  Des  Moines  Edison  Light  company '. 

.... ....... Des  Moines,  Iowa 

Colby,  Mrs.  .L  A Des  Moiues.  Iowa 

Coleman,  S.  G.,  Badger  Illuminating  company,  Milwaukee,  Wis, 

Coles,  Stephen  L.,  Electrical  Meview New  York 

Collins,  W.  F. ,  AVestern  Electrician Chicago 

Colvin,  F.  R.,  Interior  Telephone  company... New  York 

Conner,  H.  S  St.  Paul. 

Conover,  A.  B  .  Jr.,  J.  A.  Roebling's  Sons  Co Chicago 

Conover,  G.  \\.,  Perkins  Electric  Switch  Manufacturing  com- 

^Pany Chicago,  111. 

Cooke,  Henry  E.,  Home  Security  companv Cleveland,  O 

Cooper.  Thomas,  Fort  Wayne  Electiic  corporation 

Columbus,  O. 

Corriveau,  A.  J Montreal 

Coughlin,  W.  F.,  Worcester  Electric  Light  company 

Cowling,  J.  T.,  Powelton  Electric  company. .Philadelphia,  Pa! 

Cox,  Samuel  E.,  The  Swan  Lamp  Manufacturing  company.. 
■ Cleveland,  O. 

Craigm,  H.  A.,  Westinghouse  Electric  &  Manufacturing  com- 
pany  New  York 

Cram.  Henry  B.,  Bernstein  Electric  company Boston,  Mass. 

Creaghead,  Thos.  J.,  Creaghead  Ji^ngineering  company 

Cincinnati,  O. 

Crouse,  J.  B..  Crouse-Tremaine  Carbon  company.. Fostoria,  O. 

Crider,  John  S.,  Washington  Carbon  company. .  .Pitt'-burg.  Pa. 

Grossman,  T.  E.,  stenographer. New  York 

Cruikshank,  L.  B.,  The  Uazelton  Boiler  compauy.  New  York. 

Crumpton,  W.  D.,  Westinghouse   Electric  &.  Manufacturing 
company Pittsburg 

Cummings,  J.  F.,  Cummings  &  Engelman  Conduit  company 
Detroit 

Ciitter,  Henry  B.,  Cutter  Electrical  &  Manufacturing  com- 
pany  Philadelphia.  Pa. 

Cutter,  Mrs.  Henry  B ; Philadelphia,  Pa. 

Cutler,  H.  H.,  Cutler-Hammer  Manufacturing  company 

Chicago 

Cutter,  George Chicago 

Dailey,  Chas.  J Cleveland,  O 

Davis,  D.  L.,  Salem  Electric  Light  &  Power  company 

Salem.  O. 

Davis,  H.  M.,  Electric  Power New  York 

Davis,  H.  P.,  Westinghouse  Electric  &  Manufacturing  com- 
pany  Pittsburg 

Davis,  J.  J.,  Orr  A:  Howe  Electric  company Pittsburg.  Pa. 

Dee,  A.  v.,  (jute  Yarns.) Philadelphia,  Pa 

Dee,  Jas.  A.,  Peninsula  Electric  Light  &  Power  compauy 

Houghton,  Mich. 

Dee,  Jas.  R Philadelphia,  ra. 

Deland,  Fred,  Electrical  Engineering Chicago.  111. 

DeRonde,  F.  S.,  Standard  Paint  company New  York 

DeRonde.  Mrs.  F.  S 

Dickey,  Edmund,  American  Carbon  company Dayton,  O. 

Donohoe,  F.  E.,  American  Electrical  ^Vorks  Chicago 

Dorman,  A .  D. ,  Brush  Electric  company Cleveland 

Douglass,  II.  A Chicago 

Douglass,  S.  A.,  Fort  Wayne  Electric  corporation..  .New  York 

Dubold.  P.,  Orr  &  Howe  Electric  company Pittsburg,  Pa. 

Duffie,  —  Jr  New  York 

Dusenberre,  G.  B.,  Westinghouse  Electric  A  Manufacturing 
company Pittsburg 

Eberhard,  C.  F.,  Eberhard  A  Wright Cleveland,  O. 

Edgar,  C.  L.,  Edison  Electric  Illuminating  company 

Boston,  Mass. 

Edgar,  H.  T.,GeorgiaElectric  Light  company  Atlanta,  Ga. 

Eruer,  John  A.,  Bissell  A  Dodge Toledo,  O. 

Ernst.  Charles  P.,  Standard  Carbon  nompany Cleveland,  O. 

Fairbanks,  H.  H.,  Worcester  Electric  Light  company 

Worcester,  Mass. 

Fairchild,C.  B.,  Street  Eailivay  Journal New  York 

Farrand,  H.  M.,  W.  C.  Thayer .     Cleveland,  O. 

Field,  A.  \\".,  Columbus  Edison  Electric  Light  company 

Columbus  O. 

Field,  H.  G.,  Field  &  Hinchman,  Electrical  Engineers 

Detroit,  Mich. 

Fisher,  George  E.,  Comhiercial  Electric  company Detroit 

Fisher,  Henry  W.,  Standard  Underground  Cable"  company.. 

, Pittsbuvg,  Pa. 

Fitzgerald,  W.  H.,  Detroit  Electric  Light  &  Power  company, 

, Detroit 

Flanagan,  T.  P  ,  Portsmouth  Gas  Light  company 

Portsmouth,  N.  H 

Flanagan,  Thomas  J.,  Rutland  Electric  Light  companv 

Rutland,  Vt. 

Flick,  D.  T  ,  New  Castle  Electric  company New  Castle,  Pa. 

Foote,  J.  B.,  Battle  Creek  Electric  Light  company 

Battle  Creek,  Mich. 

Foote,  W.  A.,  Jackson  Electric  Light  company  Jackson,  Mich. 

Foster,  Charles  F Chicago 

Foster.  B.  G Cleveland,  O. 

Fox,  E.  H.,  Phcenix  Glass  company Chicago 

Francisco,  Don  C,  Rutland  Electric  Light  company 

Rutland,  Vt. 

Francisco,  I.  H Rutland,  Vt. 

Francisco,  M.  J.,  Rutland  Electric  Light  company 

Rutland,  Vt. 

Francisco,  Mrs.  M.  J Rutland,  ^'t. 

Francisco,  Jr.,  M.  J..  Rut. and  Electric  Light  company 

Rutland,  Vt. 

Freshney,   Samuel  A.,   Muskegon  Electric  Light   and  Power 
company Muskegon,  Mich. 
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Gallaber,  C,  National  Conduit  Manufacturing  company.... 

Gaijou-ay,  john^R  .r...- ;;;:. ; ; ; ;; .;. .wasiiinK  l°'c 

Gans.  John  L,  C.  N.  D.  L.  Street  Kailway  .-  Connellsvil  g   Pa 
Gardner,  P.  P.,Newark  Electric  Light  .&  Power  ™mpany. 

Gardner  w;'il.;pittsfleiaElectri'o'company;;piSS?'jfa'ss^ 
Gartland,  C.  C,.   Buffalo  General   Electric  companv   liuftao 

Gates,  C.  A.,  Kussell  Engine  company    Ma'ssillon   o' 

Gates,  J.  ,T.,  Perkins  Electric  Switch  Jiannfacturing  company 

Gerl'eman,  J. '  P.,'  American'  Eiectrical'  ManufacYurfog'  co™-°' 

Gessner,  G.  A.,  American  Carbon  company'ili'".'^, '.Dayton  o' 

Gibson,  C.  L '  Cleveland  O 

Gilbert  F.  A.,  Boston  Electric  Light  com'panv. '.'Boston    Mass  ' 
Glover,  Samuel  W.,  The  Post-Glover  Electric'  company..  .! 

f,  'j' -■  •;: ■  ••  ■•••  •■■; •• Cincinnati.  O. 

Godfrey,  J.  W.,  India  Rubber  A  Gutta  Percha  Insulating  com- 

oS^ji^n:::::.::::::-::--.:.::::. "^SeS^S 

Gould,  J.  Edgar       Phil'a'de'iphia  pt 

Greene  B.  '&.,  ElecMcity N?w  York 

Greene,  L.  \V.,  city  electrician '"Hillsdale   ra 

Greene,  L.  W.,  Brooklyn  Electric  Light  company.      .      .7 

Greene,  W.  J.,  Cedar  Rapids  El'e'cirl'c"Light"&  Power'^co'mpany 

^ j",Vr Cedar  Rapids,  la 

Greenwood,  W Schenectadv 

Gregory,  C.  B.,  Charles  E.  Gregory  company Chicam 

Grier,  Thomas  G.,  Bryant  Electric  company  'chlcalo 

Gwynn,  J.,  Steubenville  Gas  .t  Electric  company'.' .'.'.'! 

Steubenville,  b. 

Hackenberg,  H.  E.,  National  Carbon  company...  Cleveland  O 
Hadley.  J.  C,  Pana  Electric  Light,  Power  and  street  Railway 

company Pana  111 

Hambey,  J.  D.,  Beacon  Vacuum  Pump  &  Electrical  company  ' 

Tr  ■  "i/  n' V.  ■■.',■■■'.■  '.:,■, Boston.  Mass. 

Hamill,  S.  M.,  Brush  Electric  company Cleveland 

Hanley,  W.  J..  General  Electric  company ciincinnali  O 

Harding,  H.  McL.,  Walker  Manufacturing  company '. 

......  ......•-,,.,.... __  New  York 

llarrtngton,   F.   W.,  India  P.ubber  &  Gutta-percha  Insula- 
tion compauy NewYork 

Harrington,  IValter  E.,  Cutter  Electrical  .t  Manufacturing 

wf?,"?/™^^- Philadelphia,  Pa. 

Hams,  W.  T Washington 

Hart,  Gerald  W.,  Hart  &  Hegeman  Manufacturing  company 

„„;;^  ■•■■,■,■  ^ Hartford,  Conn. 

Harthan,  C.  E Ly„„ 

Harthan.  H.  C,  General  Electric  company. Schenectady  N   Y 
Hatch,  Edward  B.,  H.  W.  Johns  Manufacturing  company'.    ' 

„  ■  ■  j ,■;■;;■  -^v  ■: Hartford,  Conn. 

Hayden.  JI.  M.,  National  Carbon  company            Clevelaud  O 
Hayes,  George  H.  R.  The   Brush   Electric  company '.    ' 

Hayes,  Webb  C,  National  Carbon  company.'. Cleveland'  O 

Hedges,  Wm.  C,...^ Mansfield' O.' 

Hemrichs,  E.  H.,  Westinghouse  Electric  &  Manufacturing 

company Pittsbur-^ 

Heinrich,  R.  O.,  Weston  Electrical  Instrument  company ° 

.- ..  Newa rk    N    T 

Herrick,  Albert  B.,  Herrick  &.  Burke ..."   ..'.         New  S'ork 

Herrick,  Charles  H.,  \V.  S.  Hill  Electric  company Boston. 

....  —  -::,■••■:■ ■■•■ Soston.  Mass. 

Higgins,  E.N.,  Citizens' Illuminatingcompanv, Rochester  N.Y 

Ir-  l';?-T^->",'"  <i'"tch  Works ■...  Cleveland,  O. 

llill,  C.  I.,  Columbia  Incandescent  Lamp  company 

Hinds.  J.  L.,  Electric  Engineering  Si,  Supply  company 

.............    .        ....   Syracuse,  N.  Y. 

Hinds,  P.  A.,  Penmsular  Electric  Light  companv 

a ■■ Detroit,  'Mich.  ' 

''.•-■•■• •A---v---^\----: Pittsfield,  Mass. 

Hme,  Henry,  Stanley  Electric  Manufacturing  company 

Pittsfield.   Mass 

lime,  AVilllam  S..  Wallace  Electric  companv Chicago 

Hobart,  J.  C.  Triumph  Electric  company. r...,Cincinnatti  O 

Hoag,  Geore:e  M.,  city  electrician ". Cleveland'  O 

Hodgkins,  H.  C,  Electric  Engineering  tfe  Supply  company.!. 

„■;     ""^"A  ■ ., Syracuse,  n!  Y.  « 

Holmes,  B.  P.,  Youngstown  Electric  Light  company.. 

Youngstown,  O. 

Holmes,  Welles  E.,  Newton  ^t  Watertown  Gas  Light  company 

Boston,  Mass 

Holtzer,  Charles  W.,  Holtzer-Cabot  Electric  company 

_  — .-■■■    - Boston.  Mass. 

Hoppm,  Albert,  Ldward    P.  Allis  company Chicago 

Hotchkiss-Eleciric  Engineering  A  Supply  company 

Syracuse,   N.  Y . 

Hough,  A.  H.,  Brush  Electric  company Cleveland 

Houghton,  P.,  C.  &  C.  Electric  company    ....        Cleveland  O 
Humphrey.  C.  B.,  Heine  Safety  Boiler  company.. .     Pittsburg 

Houston,  Edwin  J..  Houston-Kennelly Philadelphia  Pa 

Howell,  Weston  G Harrison,  N.  j'. 

I-Iouell,  Wilson  S.,  Edison  Lamp   Works Harrison,  N,  J. 

Hudson,  H,  W..  Brush  Electric  company Clevetanrt,  o 

Hunt,  W.  J..  Electrical  Age NewYork 

Huntley,  C.  R.,  Buffalo  General  Electric  company 

Buffalo,  N.  Y. 

Hurd,  G.  A.,  Crane  company Cnicago 

Jackson,  F.  E..  Aylesworth  &  Jackson Orange,  N.  J. 

Jenney,  C.  D.,  Jenney  Electric  Motor  company 

Indianapolis,  Ind. 

.Tennlngs,  John  J.,  Wilkinsburg  Electric  company 

■ Wilkinsburg,  Pa. 

Johns,  S.  A  ,  Cleveland  Electric  Illuminating  company 

Cleveland,  O. 

Johnston,  W.  J..  Electrical  World New  York 

Johnston,  Mrs.  W.  J 

Jones,  A.  H.,  Suburban  Electric  company.... Philadelphia^  Pa. 
Jones,  A.  J.,  Edison  Illuminating  company 

New  Brunswick,  N.  J. 

Kammeyer,  Carl,  Electrical  Engineer Chicago 

Ivammerer.  J.  H.,   The  Royal  Electric  company V 

Montreal,   Canada. 

Kearfoot,  W.   D,  Henry  R.  Worthington Cleveland,  O. 

Keily,  w.  1^..  Western  Electrician Chicago 

Kelly,  John  F.,  Stanley  Eleciric  Manufacturing  companv 

Pittsfield,"  Mass. 

Kennedy,  James,  Kennedy  A  Du  Perow Washington,  D.  C. 

Kennelly,  A.  E..  Houston-Kennelly Philadelphia,  Pa. 

Kimball,  Fred  M.,  General  Electric  company Boston.  Mass. 

Kitle,  E.  B.,  Pettingell-Andrews  Co Boston 

Lamme,  Wm.,  Westinghouse  Electric  &  Manufacturing  com- 
pany  Pittsburg 

Langton,  John Toronto.  Canada 

Lasell.  Edward Chicsgo,  111. 

Latham,  C.  A.,  Loraine  County  Light  &,  Power  company  .. 

Elyria,  O. 

Laughlin,  Homer,  Wellsville  Electric  Light  companv 

WeUsville,  O. 

Lean.  George  R.,  Buckeye    Electric  company Cleveland,  O. 

Learned,  Charles  vV.,  Hudson  County  Electric  company 

Jersey  City.  N.  J. 

Leonard,  H.  AVard  NewYork 

Lewars,  G.  H.,  Westinghouse  Electric  &  Manufacturing  com- 
pany  Pitisburg 

Lewis,  Chas.  F Cleveland.  O- 

Lilley,  Luke,  underw  iters'  electrician Cincinnati,  O. 

Lindsley,  Stuart,  Essex  County  Electric  companv.Orange,  N.  J. 

Little,  E.  W.,  Interior  Conduit  A  Insulation  company 

.New  York 

Livesey.  J.  H.,  General  Electric  company Detroit 

Lockwood,  J.  E.,  Michigan  Electric  company Detroit 

Lockwood,  Joseph  E.,  Michigan  Electric  company 

Detroit,  Mich. 

Lounitz,  J.,  Geo.,  Savings  &  Trust  company Cleveland,  O 
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Louthan,  B.  M,,  William  Brunt  Pottery  company 

East  Liverpool,  O. 

LoVejoy,  J.  R.,  General  Electric  company.  Schenectady,  K.  Y. 

Low.  W.  W.,  Electcjc  Appliance  company Chicago 

Lyman,  H.  M.,  Canton  Eleclric  Light  A  Power  company... . 

Canton.  O. 

Mace,  Romaine,  Interior  Conduit  &  Insulation  company 

Xew  York 

Mackay!  W.  H..  Imperial  Electric  Lamp  company. ...  New  York 
Mackie  C.  P.,  Electric  Selector  &  Signal  company.  .New  York 

Manson,  George  T.,  Okonite  company New  York 

iManwaring,  A.  H.,  lirush  Electric  Light  company 

Philadelphia,  Pa. 

Maiiwaring^  Mrs.  A.  H Philadelphia,  Pa. 

iiTarks,  L.  B.,  Marks-Ayer  Electric  company New  York 

Marlatt.  Walter ^ Gabon,  O. 

Marr,  Frank  S.,  Helios  Electric  company Philadelphia,  Pn. 

Marsh,  Joseph    \V.,  Standard  Unoerground    Cable  company, 

Pittsburg,  Pa. 

Marshall,  Charles  S,,  Chicago  Cross-arm  company Chicago 

]\Iarshall,  Norman,  Andover  Electric  Light  company 

, Andover,   Mass. 

MarUn,  A.  J.,  Complete  Electric  Construction  company 

.,.,.. .- New  York 

Martin,  John  K..  James  J.  Murray  &  Co Philadelphia,  Pa. 

Martin,  T.  C.  Eledriral  EDqiiieii- New  York 

McBrier,  D.  N..  Ball  Engine  company Erie.  Pa. 

McBrier,  Jr..  U.  N Erie,  Pa. 

McConnell,  W.  .1.,  American  Electrical  Manufacturing  com- 
pany  St.  Louis 

McCoubray,  Thomas,   Tucker  Eleciricai  Coastructim  com- 


pany.. 


-New  York 


McDonald,  L  ,  Duquesne  Eleclric  company. .  ..Duquesue,  Pa. 

McDonald,  W.  B,,    Calumet  Gas  company Chicago 

McDonough,  T.  P Cleveland,  O. 

i\racFadden.  Carl  K.,  Nulling  Electric  company Chicago 

McGhie,  J.  H.,  General  Electric   company New  York 

McGill,  J.  H.,  Peru  Electrical  Manufacturing  company 

Peru,Ind, 

McGraw,  E.H.,  Pennsylvania  Industrial  Reformatory 

Huntingdon,   Pa. 

McTritire,  C.  H..  The  C.  Mclntire  Co Newark,  N.  J. 

Mclntire,  Mrs.  C.  H        Newark.  N.  J. 

Mclntyre,  J.  D..  Electric  Engineering  A  Supply  company,... 

Syracuse,  N.  Y, 

Mcintyre,  Mrs.  J.  U Syrdcuse,  N.  Y. 

McKnight,  E.  H.,  Middletown  Electric  Light  A  Power  com- 
pany     Middletown.   O. 

McKnight.  F.  li..  Electric  Light  company Middletown,  O, 

McKinlock,  Geo.  A,,  President  Central  Electric  company.,.. 

Chicago 

Mckiniock,  Vv.  IT..  Metropolitan  Electric  company. ...Chicago 
McLaren,  P.  M.,  Abeudroth  A  Root  Manufacturing  company, 

New  York 

MacLeod.  W.S Washington,  D.  0. 

-McQuaide,  J.   P.,  National  Conduit  Manufacturing  company, 

New  York 

Meiton,  A.  ii..  Brush  Electric  company Cleveland,  O. 

Mershon,  R.   D  ,  Westinghouse  Electric  &  Manufacturing 

company        ....  Pittsburg 

Millett,  C.  AV.,  Dolgeville  Electric  Light  &  Power  company.. 

Dolgeville.  N.  Y. 

Millett,  Mrs.  C.  W Dolgeville,  N.  Y. 

Mis,  E.  W..  Cie.  Fvancaise  Tomson-Houston Paris 

Moore,  A.  T.,  Walker  Manufacturing  company.. Buffalo,  N.  Y. 

Morris,  Elmer  P Indianapolis 

Morris,  Wm.  L.,  J.  F.  Randall  &  Co  Cleveland,  O. 

Morse,  S.  F.  1!.,  S.  P.  B.  Morse  A  Co Chicago 

Muirbead,  James  G.,  BdtesviUe  Electric  company 

Batesville.  Ind, 

Munder,  C.  F..  Bryan-Marsh  Co New  York 

Murphy  M..  Second  Avenue  Railroad  company. .Pittsburg,  Pa. 
'■Mustard,  A.  H.,  Washington  Power  company.- ,  Pittsburg.  Pa. 
Mustard,  John,   Wagner  Electric   Manufacturing  company 

Philadelphia,  Pa. 

Myers,  George  M Kansas  City.  Mo. 

Myers,  Mrs.  George  M  Kansas  City,  Mo. . 

Nahm,  Louis,  American  Electrical  Manufacturing  company 

St.  Louis  Mo. 

Nash,  E.  L.,  Swan   Lamp  Manufacturing  company 

I. Cleveland.  O. 

Nashold,  E.,  Nashold  Cleat  company .   .  Chicago 

Newton,  C.  E.,  Jewell  Belting  company Hartford,  Conn. 

NichoUs,  Frederic,  Toronto  Incandescent  Electric  Lightcom- 

pany Toronto,  Canada 

Nold,  L.  S Schenectady 

Nunn,  P.  N.  San  Miguel  Construction  &  Mining  company  — 

Telluride,  Colo. 

Nunn,  Paul  N.,  San  Miguel  General  Mining  company 

Telluride,  Colo. 

O'Dea.  Thomas,  Edison  Electric  Lighi&  Power  company 

.T Erie.  Pa, 

Ostorne,  W-  F.,  Western  Electrician. New  York. 

Cutwater,  J.  F.,  IMison  Electric  Illuminating  company 

....Brooklyn,  N.  Y. 

Pabst,  A  ,  Mahoning  Electric  Light  company.. Youngstown,  O. 

Packard,  W.  D.,  New  York  A  Ohio  company Warren.  O, 

Packark.  N[rs.  VV.  D Warren,  O. 

Paiste.  H.  T.,  H.  T.  Paiste  company.. Philadelphia,  Pa. 

Partridge,  James,  Partridge  Carbon  company  —  Sandusky,  O . 
Peck,  E.  F.,  Ciiizens'  Electric  Illumating  company.. Brooklyn. 
Peck  E.  H.,  Citizens'  Electric  Illuminating  company 

Brooklyn,   N.  Y. 

Penn,  Jerome,  Washington  Gas  A  Electric  company 

Washington,  O. 

Perry,  F.  L.,  Western  Electrician Chicago 

Perry,  Nelson  W.,  Electricity New  York 

Phelps,  George  M.,  Electrical  Engineer New  York 

Phipps,  E.  H.,  Connecticut  Pipe  Manufacturing  company 

New  Haven,  Conn. 

Powers,  E.  L..  Electru-allndw^tries Chicago 

Purinton,  A.  J.,  Stamford  Gas  A  Electrical  company 

Stamford,  Conn. 

Pentz.  James  A.,  U.  S.  Electric  Light  company 

Philadelphia.  Pa. 

Perry,  Nelson  W.,  Electricity New  York 

Perry,  J.  C,  Indianapolis  Light  &  Power  company 

.......      Indianapolis,  Ind. 

Phelps,  Geo.  M.,  Electrical  Enginee-r New  York 

Phipps,  C.  W.,  Brush  Electric  company.. Cleveland 

Poole,  Cecil  P.,   Elecirical  World    New  York 

Porter,  George  P.,  SecretaryN.  E.  L.  A.. New  York. 

PosEons.  N.   S..  Univertal  Electric  company Cleveland.  O. 

Pratt.  H.  T.,  Washburn  A  Moen  Manufacturing    company 

•     Worcester,  Mass. 

Prentiss,  I.  R.,  Brush  Electric  company Cleveland 

Prentiss,  S.  H.,  Manhattan  General  Construction  company. . 

New  York 

Price,  Charles  R.,  New  Bedford  Gas  &  Edison  Light  company 

New  Bedford,  Mass. 

Purinton,  A.  J.,  Stamford  Gas  and  Electric  company 

.- Stamford,  Conn. 

Pyle,  J.  E M'est  Chester,  Pa. 

Randolph,  R.  J.,  Excelsior  Electric  company, Chicago 

Redman,  George  A.,  Brush  Electric  Light  company 

Rochester,  N.  Y. 

Redman,  Mrs.  George  A Rochester,  N.  Y. 

Remington,  W.  A.,  Electrical  Industries   Chicago 

Renehan,J.  J New  Britain.  Conn. 

Rhette,  J.  E.,  Salem  Electric  Light  &  Power  company 

-..-- Salem.  Ind 

Richardson,  ,7r.,  S.  O.,  Libbey  Glass  company Toledo,  O' 

Richmond,  C.  T.,  Thomson-Houston  Carbon  company ■ 

^ Fremont,  O. 

Rjggs,  C.  D.,  Electric  Engineering  &  Supply  company 

Syracuse,  N.Y. 

Ritchie,  James,  Manufacturers'  Electric  company 

Philadelphia,  Pa. 

Roberts,  C.  A.,  Electric  Belt  company Sandusky,  O. 


Roberts,  E.  P Cleveland 

Rodman.  Charles  E.,  Globe  Carbon  company  . .   . .  Ravenna,  O. 

Rogers,  L.  H-.  Brush  Electric  company Cleveland 

Rogers.  W.  S.,  Brush  Electric  compay Cleveland 

Root,  S.  N..  Partridge  Carbon  company Sandusky.  O. 

Rossman,  James  G.,  Georgia  Electric  Light  company 

Atlanta,  Ga. 

Royce,  Fred   AV Washington,  D.  C. 

Rutherford,  P.  F.,  Westinghouse  Electric  A  Manufacturing 

company. Pittsburg 

Sachs.Joseph,  electrical  engineer NewYork 

Sanderson,   E.  N.,  Westinghouse  Electric  &  Manufacturing 

pany    Boston 

Scheible,  Albert,  "George  Cutter" Chicago 

Schmidt,  Emil  G.,  Sandusky  Electric  Light  company 

Sandusky,  O. 

Schuyler,  II,  P.,  General  Eiectriccompany. .Schenectady,  N.  Y, 
Scott,  C.  P.,  Westinghouse  Electric  tt  Manufacturing  com- 
pany          Pittsburg 

Searing,  George  S.,  Hart  it  Hegeman  Manufacturing  com- 
pany  '. Chicago 

Searles,  A.  L.,  Electric  Selector  6c  Signal   company.  .New  York 

Searles,  A.  M.,  Diamond  Electric  company I'eoria,  III. 

Seely,  John  A.,  Complete  Electrical  Construction  company. . 

NewYork 

Seymour,  J.  Alward.  Mcintosh,  Seymour  &  Co.,  Auburn,  N.  Y. 

Shain,  Charles  D.,  manufacturers'  agent New  York 

Shainwald,  .T.  C,  Standard  Paint  company Chicago 

Shaw,  A.  C,  Elecirical  Engineer Boston 

Shay,  J.  H Chicago 

Shay,  M.  D.,  Raymond  Disinfection  company Cleveland,  O. 

Shepard,  Irwin Winona,  Minn. 

Shippy,  H.  L,,  John  A.  Roebling's  Sons  Co      New  York 

Short,  S.  H Cleveland,  O. 

Shute,  H.  D.,  Westinghouse  Electric  &  Manufacturing  com- 
pany         Pittsburg 

Sloat,  Frank  J.  J Sandusky,  O. 

Smith,  C.  D.,  National  Carbon  company <>leveland,  O. 

Smith,    F.   S.,  Westinghouse  Electric  &  Manufaeuring  com- 
pany  Pittsburg 

Smith,  George  L 

Smith,  Harrison  J.,  Edison  Electric  Illuminating  company 

New  York 

Smith,  Mrs.  Harrison  J New  York 

Smith,  Mrs.  H.  J  

Smith.  J.  Brodie,  Manchester  Electric  Light  company  

Manchester,  N.  H. 

Smith,  R.  B.,  Belknap  Motor  company.. Philadelphia,  Pa. 

Smith,  T,  Carpenter,  Keystone  Light  A  Power  company 

Philadelphia,  Pa. 

Spencer,  Lieut.  E.  .1.,  Safety  Insulated    AVire   A   Cable  com- 
pany    : St.  Louis 

Spencer,  Thomag,  Helios  Electric  company  ..Philadelphia, Pa. 

Stearnes,  R.  S.,  Cincinnati  General  Electric  company 

Steinmetz,  Chas .  P . ,  General  Electric  company 

". . . .  Schenectady,  N .  Y . 

Stetson, George  R.,  New  Bedford  Gas  &  Edison   Light  com- 
pany  ^ New  Bedford,  Mass. 

Stieriuger,  Luther New  York 

Stine.  Prof.  A\'.   M  ,  Armour  Institute ..Chicago 

Stump,  Clarence  E.,  Columbian  Equipment  company.  Street 

Railway   Gazette NewYork 

Sullivan,  M.  A.,  Charles  A.  Schieren  &  Co Chicago 

Sullivan,  M.  J..  Electrical  World  Chicago 

Sullivan,  Mrs.  M.  J  Chicago 

Sunny,  B.  E. ,  General  Electric  company Chicago 

Swaney.  F.  R.,  Ceramic  City  Lightcompany.EastLiverpool,  O. 
Swetland.  H.  M,,  Power New  Yort 

'i:&\iB.v6.\\,  3 .  "B  ,  Elecirical  Age NewYork 

Tandy.  L.  D..  General  Electric  company.... Schenectady.  N.  Y. 
Tate,  H.  F.,  National  Conduit  Manufacturing  company  — 

Chicago 

Taylor.  J.  W Peterboro.  Canada 

Terry,  P.  S..  Sunbeam  Lamp  Manufacturing  company,  Chicago 

Thayer,  William  Curtis Cleveland,  O. 

Thomas,  Prof.  B  F.,  Ohio  State  University Columbus,  O. 

Thomson,  Elihu.  General  Electric  company,  Swampscott.Mai^s. 
Th  esher.  A.  K.,Shawhan-ThreshBr  Electric  company. Dayton.O 

ThuUen,  L    H Leetonia,  O. 

Thullen.  J.  C , Leetonia,  O. 

Toil.  Edward  C,  Sterling  Cycle  Works    Chicago.  111. 

Tolles,  C.  L.,  Jewell  Belting  company  ...Hartford,  Conn, 
Townley  Calvert,  Westinghouse  Electric  &   Manufacturing 

company Pittsburg 

Turner.  Alfred Rutland,   Vt, 

Turner,  Oscar  C,  Georgia  Electric  Light  company 

Atlanta,  Ga. 

Ullman.  J.,  Meridian  Gas  Light  company.  .Birmingham,  Ala. 
Uptegraff,  .1.  M.,  Sewickley  lOlectric  company.  .Vllegheny,  Pa. 
Uiquhart,  D.  F.,  Thomson-Houston  Carbon  company 

Boston,  Mass. 

Van  Trump,  C.  R.,  Wilmington  City  Electric  company 

Wilmington,  Del. 

Wade,  E.  E.,  El  Paso  Electric  company.Colorado  Springs,  Colo. 

^Vallace,  J.  B,,  Wallace  Electric  company Chicago 

Walter,  H.  H,,  American  Carbon  company New  York  Citv 

Waltou.  Allyn  B  .  "W.  C.Thayer," Cleveland,  O. 

Washington,  L.  W.,  AVashington  Carbon  company 

Pittsburg.  Pa. 

Waymtre,  E.  O  ,  Dayton  Fan  6c  Motor  company Dayton,  0. 

Wehrly,  E.  J.,  Arbuckle,  Ryan  A  Co Toledo,  O, 

Weierbach,  William,  Standard  l^aint  company New  York 

AA'^tleh,  J.  W..  New  York  Central  Railroad New  York 

Wells,  C.  J..  Electric  Appliance  company Chicago 

AVelscher,  F.  H.,  Citizens'  Electric  company Battle  Creek. 

Mich. 

Weithas,  R.  L..  Electrical   World New  York 

AVhalen,  John  B.,  J.  B.  AVhalen  A  Co.,  W.  P.  Wire 

Sycamore,   III. 

Wheeler, S.  Bowman,  Morris,  Tasker  A  Co.  .Philadelphia,  Pa. 

VVhite,  C.  P Evansviile.  Ind, 

Whipple,  Bailey  S.., Buckeye  Electric  company  Cleveland,  O. 
Wilberg,  C.  A.,  Fort  Wayne   Electric  corporation  

Philadelphia,  Pa, 

Wiley,  George  L. ,  Standard  Underground  Cable  company .... 

New  York* 

Wilkins,  E.  Ward,  Partrick  A  Carter  company 

Philadelphia,  Pa. 

AVilkinson,  E.  T Philadelphia,  Pa. 

Williams,  F.  A.,  Safety  Insulated  Wire  &  Cable  company... 

New  York 

AA^ilson, Charles  E.  Ft,  Wayne  Electric  corporation  ...Chicago 
AVilson,  Jas.  S.,  American  Circular  Loom  company 

Boston,  Mass. 

AN'ilmerding,  C.  H.,  Chicago  Edison  company Chicago 

AVintner,  St.  Louis,  Brooklyn  Electric  Manufacturing  com- 
pany   NewYork 

AVirt,  H.  C Schenectady,  N.  Y. 

AVise,  Jacob,  Akron  General  Electric  company Akron,  O. 

AA'^ise,  Stuart  M.,  Manhattan  General  Construction  companv.. 

New  York 

Wolff,  J.,  New  York  Insulated  Wire  company. Chicago 

AA'ood,  E.  E..  Electrical  Industries New  York 

AVood.  M.  M Chicago 

Woodbury,  C.  J.  H.,  American  Bell  Telephone  company  .., 

, Boston,  Mass. 

Wright,  C.  F.,  Eberhard  &  Wright Cleveland,  O. 

AA' right,  Peter,  United  Gas  Improvement  company 

Philadelphia,  Pa. 

Wurts,  A.  J.,  Westinghouse   Electric  &  Manufacturing  com- 
pany  Pittsburg 

Yawkey,   W.   H.,  Cummings  &  Engelman  Conduit  company, 

Detroit 

Young,  E.  P..  Sewickley  Electric  company Sewickley.  Pa. 

Young,  Mrs.  E.  P ■■     SewickUy,  Pa. 

Young,  Richard.  Faraday  Heat,  Light  A  Power  company..,, 

iMorton,  Pa. 

A'oung,  S.  Marsh,  Manhattan  General  Construction  company, 
New  York 


Mr.  Stadelman's  Appointment. 

The  many  friends  of  W.  A.  Stadelman  of  Philadelphia 
will  be  pleased  to  leatn  that  he  has  once  more  entered  the 
electrical  field  and  this  time  in  a  way  that  will  not  only 
make  him  a  most  prominent  factor  in  eastern  electrical  and 
mechanical  circles  but  also  afford  him  a  splendid  oppor- 
tunity to  add  to  a  business  record  that  is  already  one  to  be 
envied.  As  is  well  known  to  the  majority  of  heavy  tool  and 
machinery  men  in  the  United  States  and  Canada,  Mr. 
Stadelman  has*been  with  the  Niles  Tool  Works  company 
of  Hamilton,  O.,  for  the  last  three  years  as  manager  of  that 
company's  Pittsburg  branch,  and  his  excellent  work  for  his 
house  is  too  well  known  to  need  mention  here.  On  March 
ist,  however,  he  severed  his  relations  with  the  Niles  Tool 
Works  to  assume  the  management  of  the  eastern  business 
of  the  Brown  Hoisting  &  Conveying  Machine  com- 
pany of  Cleveland  and  the  El  well- Parker  Electric  com- 
pany of  America,  under  the  title  of  general  eastern  manager. 
Mr.  Stadelman's  offices  will  probably  be  in  the  Central 
Railroad  building  or  Havemeyer  building,  New  York.  Old 
electric  railway  and  power  men  will  recall  the  fact  that  Mr. 
Stadelman  was  with  theSprague  Electric  company  for  three 
or  four  years  as  a  member  of  the  firm  of  Chadborne,  Hazel- 
ton  &:  Co.  in  fact  was  one  of  the  pioneers  in  the  electric 
railway  business,  and  not  a  fe.v  well  remember  his  energetic 
and  very  successful  work  in  the  early  days  in  introducing 
electrical  equipment.  Later  Mr.  Stadelman  was  in  the 
electrical  engineering  business  on  his  own  account,  being 
manager  and  engineer  for  the  Equitable  Construction  com- 
pany of  Philadalphia.  With  Mr.  Stadelman's  extensive 
acquaintance  not  only  in  lys  old  territory,  the  East,  but 
throughout  the  United  States,  and  his  long  experience  in 
engineering  work  and  the  handling  of  men,  the  Brown 
Hoisting  company  and  the  Elwell-Parker  company  are  to  be 
congratulated  on  the  good  -judgment  displayed  in^  the 
selection  of  an  eastern  representative. 


Voltmeter  Switch. 

Among  the  new  switchl^oard  appliances  manufactured 
by  the  Electric  Engineering  &  Supply  company,  Syra- 
cuse, N.  Y.,  is  that  of  a  voltmeter  switch,  shown  in  the 
accompanying  cut,  and  described  in  brief  as  follows:  From 
the  front  of  the  switchboard  nothing  is  visible  bUt  a  two 
and  one-half  inch  dial  plate,  similar  to  that  of  a  safe  lock, 
and  upon  which  are  numbered  graduations  corresponding 
to  the  respective  number  of  circuits.  A  movable  dial,  car- 
rying a  pointer,  is  rigidly  fastened  to  a  fiber  or  hard  rubber 


VOLTEMETER    SWITCH. 

crossbar  that  sweeps  over  the  surface  of  the  switch  base. 
It  will  be  noted  that  there  are  two  metallic  rings  embedded 
in  the  base.  To  these  the  voltmeter  leads  are  electrically 
connected.  The  line  contact  points  are  spaced  around  the 
outer  edge  of  the  base.  All  wire  connection  of  contact 
points  and  both  rings  radiate  from  the  edge  of  the  base, 
the  connector  of  the  inner  ring  being  insulated  by  a  hard 
rubber  tube  where  it  passes  through  the  outer  ring.  The 
crossbar  carries  on  each  radius  a  pair  of  plungers,  con- 
nected together  in  pairs  with  fuse  wire,  held  under  thumb 
nuts,  to  protect  the  voltmeter  against  possible  rise  in 
potential.  This  combination  completes  the  circuit  between 
the  voltmeter  and  the  lines  terminating  in  the  diametrically 
opposite  contact  points,  upon  which  the  outside  plungers 
rest.  The  standard  size  of  switch  is  adjustable  to  boards 
varying  in  thickness  from  three-fourths  to  an  inch  and  five- 
eighths.  To  eliminate  accidental  short-circuiting  of  contact 
points,  because  of  wiping  of  plungers  over  the  base,  two 
cuts  are  made  in  the  base  between  each  pair  of  contacts  and 
in  the  path  of  the  plungers.  The  chief  merit  of  this  switch 
is  that  it  is  compact  and  self-contained,  the  only  labor 
necessary  in  applying  it  to  a  switchboard  being  that  of  bor- 
ing an  inch  hole,  screwing  the  parts  together  and  making 
the  electrical  connections  at  the  back  of  the  board. 


American  Institute  of    Electrical     En- 
gineers. 

It  is  announced  that  the  paper  entitled  "Notes  on  Recent 
Engineering  Developments  in  France  and  England, "  which 
was  prepared  by  H.  Ward  Leonard,  to  be  read  Wednesday 
evening  at  the  Institute  meeting,  will  deal  with  rotary  trans- 
formers, the  Parsons  steam  turbine,  the  Loval  steam  turbine, 
English  and  French  central  stations  and  the  Heilmann  loco- 
motive. This  paper  is  based  upon  personal  observations  of 
the  author  during  several  months  abroad,  which  were  de- 
voted to  examination  of  electrical  conduction  and  shop 
practice.  Mr.  Leonard  is  a  keen  observer,  an  experienced 
engineer  and  an  entertaining  writer  and  his  paper  will  doubt-  _ 
less  be  an  important  contribution  to  the  proceedings  of  the 
Institute. 
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Railway  Switchboard. 

An  example  of  high  class  cjnstruclion  work  in  railway 
switchboard  is  shown  in  the  accompanying  illustration, 
representing  a  new  board  built  by  J.  Grant  High  S;  Co., 
Philadelphia,  for  the  Roxboro  Inclined  Street  Railway 
company  and  installed  in  the  power  house  at  Shawmount, 
Pa.       Thi;    ■>  .ir  !    ;-    nia 'e    up   of    four  panels    of    black 
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RAILWAY  SWITCHBOARD. 

enameled  slate,  one  inch  thick,  eight  feet  high  and  20 
inches  wide.  It  is  fitted  with  eight  400  ampere  single  pole 
Eyanson  quick  break  switches,  and  one  30  ampere  field 
switch;  on  the  top  of  the  board  are  two  General  Electric 
circuit  breakers,  two  Weston  ammeters  and  one  Weston 
voltmeter,  with  four  pilot  lamps,  while  on  the  bottom  of 
the  board  there  are  two  Westinghouse  lightning  arresters, 
and  on  the  l>ack  two  Carpenter  enamel  rheostats,  with  the 
dial  on  the  face  of  the  board.     This  board  is  fairly  repre- 


FIG.  2.      NEW  WAGNER   1  RANSFOKMEK. 

sentative  of  the  standard  type  of  construction  adopted  by 
this  company,  and  the  universal  approval  with  which  it  has 
been  received  indicates  that  the  board  fills  the  require- 
ments. 


Utica  Specialties. 

The  Utica  Electrical  Manufacturing  company  of  Utica, 
N.  Y.,  is  placing  on  the  market  two  excellent  specialities  in 
the  form  of  an  arc  light  knife  switch  and  a  fuse  box.  These 
devices  are  illustrated  in   the  accompanying  cuts.     Fig.  i. 


FIG.    I.       NEW  WAGNER  TRANSFORMER. 

represents  the  arc  light  knife  switch,  which  has  a  carrying 
capacity  of 50  amperes.  There  are  no  springs  in  this  switch 
to  break,  and  the  company  claims  for  it  unusual  reliability 
The  fuse  box,  shown  in  Fig.  2,  is  made  both  single  and 
double  pole,  and  its  special  features  will  be  readily  seen  by 
reference  to  the  accompanying  cut. 


Loomis  Multipolar  Generator. 

The' accompanying  cut  illustrates  a  43  kilowatt  generator, 
built  for  the  A'aiisas  City  Journal^  by  the  American  Engine 
company  of  Bound  Brook,  N.  J.  The  machine  was 
designed  by  Osborn  P.  Loomis,  and  pt  550  revolutions 
develops  350  amperes  at  125  volts.     It  has  a  slotted  arma- 


WESTERN    ELECTRICIAN. 

ture.  The  frame  is  of  cast-iron,  made  in  one  piece  without 
joint.  The  series  and  shunt  coils  are  all  removable.  The 
journalls  self-niling,  and  are  constructed  of  Hecla  bronze 
sleeves,  which  do  not  cut  the  shaft,  even  if  accidentally 
heated.  The  series  coils  are  made  of  copper  strips,  So  mils 
in  area  and  7.}^  inches  wide. 


Gate  City  Soldering  Furnace. 

The  device  illustrated  is  called  the  Gate  City  soldering 
furnace,  owing  to  the  fact  that  it  was  invented  in  the  "Gate 
City  to  the  Black  Hills,"  Rapid  City,  S.  D.     It  is  designed 


IIS 

plete  tool  for  soldering,  brazing,  burning  paint,  melting 
metals,  heating  soldering  coppers,  frozen  pipes,  heavy  sold- 
ered joints.     The  company  is  located  Jn  Chicago. 

New  Wagner  Transformer. 

One  of  the  most  attractive  exhibits  at  the  Cleveland  con- 
vention last  week  was  that  made  by  the  Wagner  Electric 
Manufacturing  company  of  St.  Louis.  This  display  is  de- 
scribed elsewhere  in  this  issue,  but  the  jiew  type  D  trans- 
former deserves  more  than  passing  mention,  as  it  formed 


FIG.  I.      UTICA  SPECIALTIES. 

for  use  by  conduit,  electric  light  and  telephone  workers. 
It  is  a  gasoline  stove  or  furnace  that  can  be  used  readily 
out  of  doors  in  any  kind  of  weather.  It  can  be  regulated 
to  almost  any  degree  of  heat  and  can  be  used  for  melting 
pots  of  lead  or  paraffine,  for  heating  soldering  irons  or  for 
heating  joints  in  piping.  The  burner  is  unique  and  sim- 
ple in  design,  being  a  perfect  mixer  as  well  as  burner, 
thus  insuring  complete  combustion  and 
no  odor.  It  is  also  noiseless  and  has  a 
fixed  pump,  which  is  a  great  advantage 
over  the  old-fashioned  liulbs.  It  is 
claimed  to  effect  a  great  saving  of  fuel, 
which  appeals  directly  to  the  contractor. 
Cornice  makers  are  adopting  it,  and  they 
say  that  it  [enables  them  to  use  gasoline 
on  roofs  for  the  first  time.  It  is  giving 
general  satisfaction  in  all  branches  of 
trade  where  such  a  device  can  be  used. 
Nicholas  &  Barr  of  28  West  Washington 
street,  Chicago,  are  putting  this  furnace 
on  tlie  market. 


FIG.  2.      UTICA  SPECIALTIES. 

the  central  feature  of  the  exhibit.  Central  station  men  were 
very  much  interested  in  this  new  transformer,  which  pos- 
sesses many  novel  features.  The  general  appearance  is 
shown  in  Fig.  i.  It  is  a  modification  of  the  company's  type 
C,  with  several  improvements.  It  is  furnished  with  oil  in- 
sulation, and  wound  for  1,000  or  2,000  volts.     When  dry 


Imperial  Blow  Pipe. 


The    accompanying   cut    illustrates     tlie 
White  Manufacturing  company's  imperial 
hot  blast  blow   pipe   for   gasoline.      The 
clain^  made  for  this  device  by  the  makers 
are  that    the    burner   has    a   generator   of 
great  strength;  that  it  can  be  regulated  to 
furnish   any  size   flame    by   a  simple  turn 
of  the   knob,  and   that   it   will  burn  four 
hours;  that   it  gives  a   hotter   blast   than 
any  other   where  needed,  hence  does  quicker  work;  that 
it  has  renewable  seat  lor  needle  valve,  which  when  worn  out, 
can  be  easily  and  cheaply  replaced;    that  the  reservoir  is 
made  of  one  piece  of  specially   rolled  brass,    rendering   it 
leak-proof;  that  it  is  one-third  lighter  in  weight  than  others, 
while  fully  as  strong  and  more  easily  handled;  that  the  air 
valve  is  at  the   bottom  of  the  pump,  conveniently   placed. 


LOOMIS  MULUI'OLAR  (JE.XERATOR. 

insulation  is  preferred  the  same  transformer  is  made,  the 
only  departure  being  in  having  the  box  ventilated  instead  of 
oil  tight. 

The  difficulties  attending  the  use  of  primary  fuse  cut-outs 
in  the  transformer  box  have  led  some  manufactures  to  en- 
tirely abandon  them  as  it  seemed  impossible  to  design  a 
fuse  block  which  would  not  arc  at  times  when  the  fuse 
blew.  This  arc  would  in  turn  cause  a  short-circuit  between 
the  two  blocks,  and  usually  burn  out  the  whole  cut-out 
as  well  as  the  transformer.     In  the  present  arrangement 


IMPERIAL  l!LOW  PIPE. 

thus  dispenaing  with  the  various  outside  tubes  and  trappings 
encumbering  other  torches,  and  the  pump  is  simplicity  itself, 
supplies  a  stronger  blast  than  any  other  and  drains  every 
drop  of  gasoline. '  All  joints  are  reinforced  and  packed. 
In  short,  the  "  Imperial"  is  convenient,  durable,  reliable 
and  safe  and  adapted  to  a  hundred  purposes.     It  is  a  com- 


GATE  CITY  SOLDERING  FURNACE. 

these  objections  have  been  overcome.  The  fuses  can  be 
readily  replaced  without  tools  of  any  kind,  as  there  is  no 
cover  or  lid  to  remove  or  raise  in  order  to  reach  them. 
The  end  of  the  plug  extends  below  the  protecting  shell, 
and  three  or  four  turns  of  this  knobbed  end  .releases  the 
plug,  which  may  then  be  withdrawn.  The  transformer  is 
provided  with  cross-arm  and  wall  hooks  to  be  bolted  to  the 
transformer  lugs,  and  brackets  for  seivice  wire  attachments 
are  also  fixed  to  the  box.  By  this  arrangement  a  combina- 
tion of  transformer,  box,  primary  fuses  and  service  wire 
brackets  is  secured  in  one  compact  piece,  as  shown  in 
Fig.  I.  For  use  with  transformers  placed  inside  of  build- 
ings and  for  any  other  purposes  desired,  the  combination 
cut-out  brackets  are  made  separate,  as  shown  in  Fig  2, 
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BUSINESS. 

f.  Grant  High  &  Co.  of  Philadelphia  have  recently  in- 
stalled several  large  switchboards  for  electric  railway  plants 
and  in  every  instance  complete  satisfaction  has  been  given. 
At  the  present  time  the  company  is  building  a  large  board 
for  the  Pikesville,  Rochester  &  Emory  -Grove  Railroad 
company,  Baltimore. 


The  Syracuse  Storage  Battery  company  is  now  prepared 

to  place  its  system  of  electric  lighting  in  private  residences 
and  public  buildings.  Already  a  number  of  plants  have  been 
\nn  in  operation,  and  the  success  attained  has  been  most  sat- 
isfactory, both  to  the  company  and  its  patrons.  A  plant 
will  soon  be  placed  in  the  building  of  Dey  Bros.  &  Co.  and 
will  be  one  of  the  most  extensive  in  the  country.     This  is  but 


one  of  several  plants  now  in  operation  or  course  of  construc- 
tion in  Syracuse.  C.  L.  Pack,  secretary  of  the  company, 
announces  that  the  company  will  engage  in  street  railway 
work  and  that  it  is  now  prepared  to  equip  cars  for  commer- 
cial work.  The  company  has  a  number  of  testimonials 
from  persons  and  firms  that  have  had  experience  with  its 
batteries. 


ILLaSTRATED    ELEGTRIGAL    PATENT    REG0RD. 


534,269.     Electric   Light   Switch.     Harry  W.    Lawrence, 
'Denver,  Colo.     AppUcation  filed  May  31,  1S94, 

The  first  claim  reads  as  follows :  The  combination  in  a  switch 
of  a  base  provided  with  resilient  contact  terminals  adapted  to 
engage  the  teeth  of  a  ratchet  cylinder,  having  its  teeth  divided 
by'one  or  more  collars  interposed  between  the  said  contact  ter- 
minals, and  every  other  tooth  of  which  is  provided  with  a  con- 
ductor passing  through  the  said  collars,  and  adapted  by  resili- 
ent contact  with  said  terminals  to  close  the  circuit,  and  a  push- 
button and  mechanism  for  imparting  therewith  to  said  ratchet 
cylinder  a  predetermined  partial  rotative  motion. 

534,281.  Electric  Current  Distributing  System.  Geo.  B. 
Pennock,  Boston,  Mass.  Application  filed  June  i, 
1S94. 

The  combination  is  claimed  of  an  electric  source,  a  voltage 
-  distributer  comprising  a  Votary  member  provided  with  a  con- 
ductive segment,  and  a  member  provided  with  a  number  of 
contact  brushes  disposed  in  position  for  contact  with  said  seg- 
ment during  the  rotation  of  said  rotary  member,  separate  con- 
suming circuits  connected  with  said  brushes,  a  negative  po!e 
step-back  comprising  a  mernber  provided  with  brushes,  to 
which  said  consuming  circuits  are  connected,  and  a  rotary 
member  provided  with  a  contact  segment  adapted  for  contact 
witli  said  brushes,  and  conductors  connecting  said  source  with 
the  voltage  distributor  and  step-back. 


534,374- 

534.288.  Magneto-electric  Machine.  Henry  J.  Smith, 
Pompton  Lakes,  N.  J.  Application  filed  June  S, 
1S94. 

In  a  dynamo-magneto  electric  machine  there  is  the  combina- 
tion with  the  armature-operating  device,  and  a  switch  located 
relatively  to  the  armature-operating  device  to  have  mechanical 
connection  established  with  and  to  be  actuated  by  the  move- 
ment to  rotate  the  armature  of  the  operating  device,  and  adapted 
to  pass  the  developed  current  from  the  circuit  in  the  machine  in 
which  the  current  is  generated  and  condensed  to  an  outside  or 
working  circuit  by  the  mechanical  connection  ot  the  device  with 
the  switch  of  an  additional  switch  or  switches,  terminal  or  ter- 
minals, one  or  more,  adapted  to  successively  pass  the  current 
from  the  first  working  circuit  to  an  additional  independent 
working  circuit  or  circuits,  one  or  more,  and  located  to  have 
electrical  contact  successively  established  with  the  first  switch 
and  with  each  other  by  a  continuance  of  the  movement  of  the 
armature-operating  device  before  the  potentiality  successively 
imparted  by  the  current  to  the  ignitible  devices  interposed  re- 
spectively in  the  several  circuits  is  exhausted. 

534.289.  Art  of  Blasting.  Henry  J.  Smith,  Pompton 
Lakes,  N.  J.     Application  filed  June  S,  1S94. 

The  improvement  in  the  art  of  blasting  described  consists  in 
locating  blast  holes  in  the  rock,  or  other  material  to  be  dis- 
lodged, at  progressively  increasing  distances  successively  from 
the  surface  or  outward  face  of  the  rock  wall,  constituting  a 
series  of  independent  electric  circuits,  extending  severally  from 
an  electrical  generator  to  the  blast  holes  respectively  with  the 
fuse  or  other  ignitible  devices  of  the  blasting  charges  in  the 
several  holes,  interposed  ip  the  circuits  respectively,  and  caus- 
ing a  single  electric  current  to  successively  traverse  the  several 
circuits  before  the  potentiality  thereby  imparted  successively  to 
the  blasting  charges,  interposed  in  the  several  circuits,  is  there- 
in respectively  exhausted,  whereby  the  blasting  charges  in  the 
holes  nearest  to  the  rock  surface  may  be  initially  fired,  and  the 
charges  in  the  holes  which  are  progressively  farther  distant 
from  the  rock  surface  may  be   subsequently  successively  fired. 

534.318.  Electric  Winding  and  Synchronizing  Device  for 
Clocks.  Charles  M.  Crook,  Chicago,  111.  Application 
filed  June  23,  1S94. 

This  combination  comprises  a  train  and  a  mechanical  motor 
for  the  same  and  winding  mechanism  therefor,  a  fixed  electro- 
magnet having  its  poles  in  juxtaposition,  a  vibrating  armature 
for  such  magnet  connected  to  the  winding  devices  and  operat- 
ing the  same  by  its  vibration,  the  armature  comprising  a  por- 
tion adapted  to  pass  between  the  poles  of  the  magnet,  and  a 
portion  rigid  with  the  first  portion  and  extending  beyond  it  at 
the  ends  in  position  to  pass  the  ends  of  the  poles  as  the  arma- 
ture vibrates. 

534.319.  Electric  Clock  Synchronizer.  Charles  M.  Crook, 
Chicago,  111.     Application  filed  July  2,  1S94. 

The  last  claim  follows:  In  a  clock,  in  combination  with  the 
driving  train,  having  the  shafts  which  carry  the  minute  and 
second  hands  and  all  the  shafts  of  the  intermediate  wheels  of 
the  train  protruded  through  the  forward  frame  plate,  a  similar 
train  of  gears  mounted  loosely  on  the  protruding  shafts  in  front 
of  the  frame,  the  minute  and  second  hands  connected  to  and 
carried  by  the  proper  wheels  of  such  loosely  mounted  train,  one 
or  more  of  the  wheels  of  said  train  being  frictionally  connected 
to  the  shaft  on  whichit  is  loosely  mounted,  whereby  the  loosely 
mounted  train  is  frictionally  driven  by  the  main  train  and 
adapted  to  be  operated  independently  thereof  to  set  the  hands. 

534.320.  Electric  Winding  Mechanism  for  Clacks.  Charles 
iSI.  Crook,  Chicago,  111.  Application  filed  December 
i5>  1S94. 

_A  winding-up  shaft,  drum  or  barrel,  a  lever  pivoted  concen- 
trically therewith,  and  a  pawl  and  ratchet  device  by  which  it 
rotates  the  shaft,  drum  or  barrel,  the  lever  being  provided  with 
a  cam  track  eccentric  to  the  shaft,  the  electro-magnet  and  its 
armature  and  the  lever  which  carries  the  latter  having  an  abut- 
ment adapted  to  engage  the  cam  track  at  the  inner  point  of  the 
latter  when  the  armature  is  remote  from  the  magnet,  and  to 
sweep  across  the  eccentricity-  of  the  cam  track  as  the  armature 
approaches  the  magnet,  the  angular  extent  of  the  cam  track  be- 
ing greater  than  the  angular  movement  of  the  abuttnenl-carrying 
lever  which  is  measured  by  the  eccentricity  of  the  cam  track. 


Issued  February  ig,  i8gj, 

534,330.  Electric  Bell.  William  A.  Harvey,  Scranton, 
Pa.     Application  filed  October  19,  1894. 

In  this  signaling  apparatus  there  are  a  plate  of  magnetic  ma- 
terial, two  projections  thereon,  an  electro-magnet  supported  at 
one  extremity  of  its  core  upon  one  of  the  projections  and  free  to 
vibrate,  and  having  the  opposite  end  of  its  core  extending  in 
front  of  the  other  projection,  and  a  spring  carried  by  the  magnet 
for  alternately  opening  and  closing  circuit  through  its  coil. 

534,359.  Switch  Device  for  Telephone  Circuits.  Charles 
Clamond,  Paris,  France.  Application  filed  July  5, 
1894. 

In  a  telephonic  system  comprising  a  transmitter,  a  receiver, 
an  alarm,  a  suitable  alarm  and  speaking  circuit,  the  combina- 
tion is  claimed  of  a  movable  switch  mounted  within  the  receiving 
casing  and  in  permanent  connection  with  the  line  wire,  the 
switch  being  adapted  in  its  normal  position  to  establish  the 
speaking  circuit  unly,  and  when  shifted  to  break  the  speaking 
circuit  and  present  a  terminal  for  contact  with  the  alarm  circuit, 
a  rigid  support  in  electrical  connection  with  the  alarm  circuit, 
and  means  whereby  engagement  between  the  receiver  and  the 
support  forces  the  switch  to  break  the  speaking  circuit  and  es- 
tablishes connection  between  said  arm  and  said  terminal. 

534,364.  Signaling  System.  William  E.  Decrow,  Boston, 
Mass.     Application  filed  December  31,  1S92. 

A  local  circuit  including  a  bell,  a  short-circuiting  loop  shunt- 
ing the  bell  at  the  receiving  station,  a  train  controlling  the  loop 
and  a  magnet  for  releasing  the  train  by  two  movements  of  its 
armature,  the  releasing  magnet  being  included  in  the  local  cir- 
cuit which  may  or  may  not  be  closed  through  the  bell  when  a 
signal  is  received,  are  the  features  of  the  invention. 

534.373.  Telephone  and  Signaling  Circuit.  Frank  A. 
Pickernell,  Newark,  N.  J.  Application  filed  May  3, 
1S94. 

This  system  comprises  a  trunk  line  extending  between  two 
stations,  and  having  two  conductors  adapted  to  form  portions 
of  the  going  and  return  conductors  of  a  metallic  conversation 
circuit,  means  at  the  terminals  of  tlie  trunk  line  for  connecting 
them  at  will  with  any  subscriber's  station,  an  independent  in- 
struction circuit  including  operator's  telephones,  and  an  inde- 
pendent signaling  circuit  including  suitable  signal  sending  and 
receiving  devices,  the  two  conductors  of  the  trunk  line  consti- 
tuting jointly  the  main  line  or  direct  conductor  of  the  instruc- 
tion and  signaling  circuits. 

534.374.  Electrical  Apparatus  for  Operating  Dental  Im- 
plements. Oscar  H.  Pieper  and  Alphonse  F.  Pieper, 
San  Jose,  Cal.     Application  filed  April  30,  1S94. 

The  apparatus  illustrated  comprises  an  adjustable  supporting 
ring  or  main  frame,  to  which  the  elements  of  the  motive  appa- 
ratus are  attached,  the  ring  or  frame  made  in  two  parts,  separ- 
able at  the  center  without  disconnecting  any  of  the  contained 
parts  therein,  so  as  to  permit  convenient  adjustment  or  repairs 
of  the  contained  mechanism, 

534,405.  Electric  Signaling  Apparatus.  Jonathan  D. 
Price,  Chicago,  111.     Application  filed  May  5,  1894. 

In  an  electric  signaling  apparatus  a  signaling  device  in  cir- 
cuit with  an  electric  current  generator,  and  a  receiving  instru- 
ment on  the  main  line,  con  tact- making  and  breaking  means  be- 
tween the  signaling  device  circuit  and  the  main  line  circuit, 
and  primary  actuating  means  controliably  connected  with  the 
contact-making  and  breaking  means,  and  operating  by  pressure 
in  one  direction  successively  to  break  the  shunt  around  the 
generator,  excite  the  generator  to  operate  the  signal,  open  the 
generator  and  signal  circuit  and  close  the  receiver  circuit,  and 
by  release  of  the  pressure  successively  to  open  the  receiver  cir- 
cuit, close  the  signal  circuit  and  actuate  the  signal. 

534,411.  Trolley  Wire  Support.  Marraaduke  F.  Van 
Buren,  Philadelphia,  Pa.  AppUcation  filed  October  5, 
1894. 

Claim  r:  In  a  trolley  wire  support,  the  combination  of  the 
U-shaped  banger  provided  with  the  screw  threaded  lug,  the 
nut  and  the  clamping  piece  fitting  into  the  U-shaped  hanger, 
and  having  on  the  under  side  an  opening  for  the  reception  of 
the  enlarged  or  bent-up  ends  of  the  trolley  wires. 

534,424.  Reflector  for  Arc  Lamps.  Carl  Coerper,  Cologne, 
Germany.     Application  filed  May  15,  1894. 

In  the  lamp  there  is  a  central  main  reflector  supported  within 
the  globe  by  the  supporting  rods  of  the  carbons  in  connection 
with  an  annular  auxilliary  sectional  reflector  surrounding  the 
central  reflector  and  located  within  the  globe  of  the  lamp. 


NO.  534,603. 

534,475.  Conduit  Electric  Railway  System.  William  L. 
Hedenberg,  New  York,  N.  Y.  Application  filed  June 
5-  1894. 

Two  separate  parallel  conduits  are  provided,  one  closed  and 
the  other  having  an  opening  or  slot.  There  are  a  main  conductor 
in  the  closed  conduit  and  sectional  conductors  or  plates  over 
the  closed  conduit,  a  circuit  closer  in  the  closed  conduit  to 
make  electrical  connection  between  the  main  conductor  and  the 
sectional  conductors  or  plates,  and  mechanism  in  the  open  con- 
duit for  operating  the  circuit  closer  to  close  the  circuit  between 
the  main  conductor  and  the  sectional  conductors  or  plates, 

534,481.  Electric  Rotary  and  Revoluble  Air  Circulating 
Fan.  Sherman  M.  Pierce,  Kansas  City,  Mo.  Appli- 
cation filed  October  20,  1S94. 

The  cut  shows  a  rotatory  and  revoluble  air  circulating  fan. 
The  features  of  the  combination  are  a  motor,  a  pivot  support  on 
which  the  motor  revolves,  a  fan  wheel  rotatable  with  the  motor 
armature  or  rotatable  part  or  shaft  of  the  motor,  and  a  propeller 


vane  fixed  to  revolve  with  the  motor  and  fan  wheel,  and  located 
within  the  current  of  air  flowing  toward  or  leading  to  the  fan 
wheel,  whereby  the  current  of  air  is  made  to  revolve  the  pro- 
peller vane,  the  motor  and  fan  wheel. 

534,495.     Conduit  Electric  Railway.    Octavus  Cohen,  New 
York,  N.  Y.      Application  filed  May  15,  1894. 

A  rail  section  having  an  exteriorly  opening  and  upwardly  ex- 
tending groove  below  its  tread  and  wheel  engaging  flange,  an 
upwardly  inclined  bracket  in  the  groove  for  supporting  aline 
wire,  a  further  rail  section,  both  sections  having  irregular  and 
vertically  disposed  interlocking  faces,  and  means  for  securing 
both  sections  together  to  form  a  single  rail. 

534t5i9-     Conduit    Electric   Railway.     Alfred   Rosenholz, 
San  Francisco,  Cal.     Application  filed  May  22,  1894. 

A  conduit  electric  railway  having  the  slotted  tube  or  tunnel, 
a  main  insulated  conducting  wire  extending  from  the  source  of 
power  parallel  with  the  tube  or  tunnel,  having  branch  wires 
permanently  connected  therewith  and  extending  therefrom  into 
the  tube  or  tunnel  at  intervals,  a  wire  made  up  of  independent 
sections  extending  continuously  through  the  tube  or  tunnel,  a 
sectional  insulating  coupling  between  the  sections  of  wire,  hav- 
ing the  ends  of  the  wire  fitted  therein,  tilting  switch  mechanism 
to  which  the  wire  is  suspended,  and  movable  devices  whereby 
electric  current  is  transferred  from  the  main  conductor  to  each 
of  these  sections  successively  during  the  passage  over  the  sec- 
tion. 


NO.   534,481. 

534,536.  Electrically  Operated  Dental  Engine.  William 
E.  Wheeler,  Dayton,  Tenn.  Application  filed  Octo- 
ber 6,  1S93. 

The  combination  includes  the  armature  shaft  of  a  motor,  hav- 
ing a  friction  wheel  with  a  plane  face,  an  insulated  arm  held  on 
the  motor  to  swing  laterally  over  the  friction  wheel,  the  arm 
being  held  spring-pressed  toward  such  wheel,  the  drill  shaft 
journaled  in  the  arm,  and  a  friction  wheel  on  such  shaft  having 
a  rubber  rim,  said  wheel  being  held  in  contact  with  the  arma- 
ture friction  wheel. 

534,547.  Telephonic  Apparatus.  Norval  L.  Burchell, 
Washington,  D.  C.  Application  filed  September  20, 
1894. 

The  first  claim  is  as  follows:  In  a  telephone,  a  pivoted  arm 
adapted  to  vibrate  in  a  vertical  plane  and  provided  with  a  sup- 
porting arm  extended  In  the  same  axial  line,  and  having  a 
lateral  bracket  arm  carr>'ing  the  transmitter,  and  a  support  for 
the  receiver  at  or  near  the  end  of  the  supporting  arm,  the  latter 
being  capable  of  a  limited  rotary  or  swiveling  movement  upon 
its  own  axis  to  shift  the  transmitter  to  either  side  of  the  sup- 
porting arm,  and  to  give  a  corresponding  adjustment  to  the  re- 
ceiver, whereby  the  latter  may  be  applied  to  either  ear. 

534.595.  Electrical  Alarm  or  Bell..  George  F.  Atwood, 
Orange,  and  Jonas  W.  Aylsworth,  Newark,  N.  J. 
Application  filed  May  28,  1S94. 

This  is  an  electric  trembler  or  tap  bell  having  a  carbon  resist- 
ance connected  in  series  with  the  energizing  coil  or  coils  of  the 
actuating  magnet,  and  wound  about  the  core  or  cores  thereof 
in  combination  with  means  for  closing  the  circuit  through  the 
carbon  resistance  and  around  the  energizing  coil  or  coils. 

534.596.  Electrical  Conductor.  George  F.  Atwood, 
Orange,  and  Jonas  W.  Aylsworth,  Newark,  N.  J. 
Application  filed  May  28,  1894. 

A  flexible  carbon  conductor  surrounded  with  a  flexible  coat- 
ing of  Insulating  material. 

534.597.  Electrical  Alarm  for  Street  Cars.  George  Y. 
Atwood,  Orange,  Jonas  W.  Aylsworth,  Newark,  and 
Walter  H.  Miller,  Orange,  N.  J.  Application  filed 
May  28,  1894. 

This  device  is  intended  for  regulating  the  speed  of  the  car, 
and  includes  an  electrical  alarm  having  two  sets  of  circuit  con- 
nections with  the  speed  regulating  mechanism,  the  circuit  con- 
nections being  such  that  when  the  speed  regulating  mechanism 
is  turned  in  one  direction  a  moderate  alarm  is  sounded,  and 
when  turned  in  the  other  direction  a  loud  alarm  is  sounded, 
and  when  left  in  a  central  position  no  alarm  is  sounded. 

534,603.  Storage  Battery.  George  A.  Ford,  Cleveland, 
O.     Application  filed  August  11,  1894. 

The  battery  illustrated  consists  of  a  series  of  porous  non-con- 
ducting pans,  active  material  applied  to  the  inner  surface  of  the 
pans,  an  open  work  conductor  spread  upon  the  active  material 
in  each  pan,  and  means  between  the  bottom  of  each  pan-and  the 
conductor  next  beneath  to  support  the  pan  on  the  conductor, 
whereby  the  weight  of  the  pile  is  brought  onto  the  conductors, 
and  the  pans  and  conductors  constructed  over  their  opposed 
surfaces  to  afford  a  free  circulation  between  the  parts  and  the 
outside  thereof,  thereby  affording  a  free  escape  of  gas. 

534,605.  Trolley  Wire  Crossing.  Charles  S.  Hersh  and 
Edwin  F.  Weaver,  Philadelphia,  Pa.  Application  filed 
March  13,  1S94. 

In  a  trolley  crossing,  a  bridge  having  an  open  base,  a  rotat- 
able bridge  piece  supported  in  said  open  base,  and  a  pivofd 
arm  on  said  bridge  piece  adapted  to  be  engaged  by  a  trolley, 
and  normally  standing  in  position  to  permit  the  trolley  on  a 
crossing  conductor  to  pass  without  obstruction. 
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Lubricating  and  Bearing-cooling  Devices 
in  the  Niagara  Falls  Power  Plant. 

Bv  FkankC.  Perkins. 

As  was  stated  in  my  article  on  *'The  Niagara  Power 
Plant  as  It  is  To-day"  in  the  Western  Electrician  of 
February  23d,  the  lubricating  and  cooling  apparatus  for  the 
great  turbines  and  alternators  at  Niagara  Falls  is  of  especial 
interest.  The  following  brief  note  in  relation  to  it  should 
be  considered  as  supplementing  the  general  data  in  the 
former  article: 

The  illustration  presented  herewith  shows  the  oil  tank, 
with  filtering  cylinders,  oil  pumps  and  pipes  placed  in  post- 


oil  back  to  the  large  steel  tank  above  the  door,  near  the 
roof  of  the  power  house.  The  oil,  when  it  reaches  the 
filters,  is  first  washed  by  passing  through  water  and  then 
forced  through  felt,  only  one  filter  being  used,  while  the 
other  is  held  in  reserve. 

The  main  shaft  bearings  have  a  system  ot  lubrication  quite 
novel  and  interesting.  Each  bearing  has  independent  means 
of  lubrication.  A  cast-iron  cup,  which  is  several  ieet  in 
diameter,  is  attached  to  the  revolving  turbine  shaft  below  the 
bearing.  This  cup  is  filled  with  clean  lubricating  oil.  A  pipe 
dips  into  the  cup  in  such  a  way  that  as  the  cup  and  oil  re- 
volve {the  pipe  remaining  stationary)  the  oil  is  carried  up- 
ward to  the  top  of  the  bearing  by   the  centrifugal    force. 


Philadelphia's  Telephone  Scandal. 

Every  member  of  the  Common  Council  of  Philadelphia 
who  attended  the  meeting  at  which  the  franchise  for  the 
Mutual  Automatic  Telephone  company  was  granted  has 
been  examined  by  the  investigating  committee  on  the  charge 
of  accepting  stock  or  other  consideration. 

The  only  councilmen  who  materially  deviated  from  the 
stereotyped  "I  received  no  consideration"  were  Thomas 
Meehan,  a  member  from  the  Twenty-second  ward,  ar.d  Fred 
C.  Simon,  a  Twenty-fifth  ward  member.  Mr.  Meehan  testi- 
fied that  he  did  not  vote  for  the  ordinance  because  he  was 
.suspicious  of  it.  "When  I  saw  a  large  number  of  members 
flocking  in  when  the  bill  was  called  up,"  he  said,  "I  thought 


LUBRICATING   AND   BEARING-COOLING   DEVICES   IN   THE   NIAG.^RA   FALLS   POWER   PLANT. 


tion  upon  it.  This  piece  of  machinery  is  of  especial  interest, 
as  the  lubricating  system  in  the  Niagara  plant  is  very  novel 
and  complete.  The  oiUng  apparatus  shown  is  to  be  placed 
at  the  bottom  of  the  wheel-pit,  and  the  pumps  are  to  be  op- 
erated by  water  power,  the  waste  water  being  collected  in 
the  wheel-pit  and  used  for  this  purpose. 

There  will  be  placed  near  the  roof  of  the  power  house, 
directly  over  the  door,  a  large  steel  tank,  which  will  be  filled 
with  clean  oil.  The  tank  will  hold  200  cubic  feet  of  lubricat- 
ing oil.  Iron  pipes  will  connect  this  tank  with  the  oil  pumps 
in  the  wheel-pit  and  also  run  from  the  tank  to  the  dynamo 
and  shaft  bearings,  although  the  latter  have  a  separate  and  in- 
dependent means  of  lubrication.  After  having  accomplished 
its  purpose  in  lubricating  the  dynamo  bearings,  the  oil  is 
conducted  into  the  filtering  cylinders,  and,  after  the  dirt  has 
been  extracted,  the  clean  oil  passes  into  the  tank  below  the 
pumps  and  cylinders.     From  this  tank  the  pumps  force  the 


After  thoroughly  lubricating  the  bearing,  the  oil  finds  its 
way  back  into  the  revolving  cup.  In  order  to  supply  the 
cup  with  clean  oil  and  remove  the  old  oil,  it  is  only  neces- 
sary to  open  the  various  valves  of  the  oil  pipes  and  allow 
the. dirty  oil  to  pass  into  the  filtering  apparatus  in  the  bot- 
tom of  the  vt'heel-pit  and  let  the  fresh  oil  fill  the  cup  from 
the  tank  above  In  the  power  house. 

A  very  complete  system  has  been  devised  for  cooling  the 
bearings  of  the  dynamos  and  the  turbine  shalt  bearings,  in 
case  the  oiHng  apparatus  fails  or  the  bearings  become  heated 
from  any  cause.  The  upper  and  lower  generator  bearings 
and  each  separate  turbine  shaft  bearing  are  provided  with 
separate  chambers,  which  are  connected  by  piping  to  the 
mains  of  the  city  water  works.  In  case  it  is  found  necessary, 
by  opening  the  proper  valves,  a  current  of  cold  water  may 
be  caused  to  pass  through  each  of  the  chambers  of  the  bear- 
ings, keeping  it  cool  until  the  faults  maybe  located. 


there  was  some  private  interests  at  stake.  For  this  reason  and 
because  the  debate  upon  the  measure  did  not  satisfy  me,  I 
did  not  vote  at  all."  Mr.  jNfeehan  further  stated,  like  the 
other  councilmen,  that  he  did  not  receive  any  of  the  stock  of 
the  company,  $362,000  worth  of  which  is  alleged  to  have 
been  distributed.  Mr.  Simon,  who  is  also  an  attorney, 
after  denying  that  he  had  received  any  consideration  for  his 
vote,  admitted  that  he  bought  six  shares  of  the  telephone 
company's  stock  from  the  administrator  of  the  estate  of 
Hugh  T.  Pigott,  the  latter  being  a  member  of  the  common 
council  when  the  ordinance  was  passed.  Mr.  Simon  de- 
clared that  he  had  acted  in  a  professional  capacity  in  so 
doing  and  refused  to  divulge  the  name  of  his  client.  Coun- 
selor Etting,  who  is  nominally  the  prosecutor,  suggested 
that  Chairman  Roberts  of  the  committee  submit  to  the 
court,  for  legal  settlement,  the  question  of  compelling  Mr. 
Simon  lo  reveal  the  identity  of  his  client.     This  the  chair- 
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man.  with  the  concurrence  of  the  committeemen,  decided 
to  do.  Lawyer  Simon  supplemented  his  testimony  with  a 
statement  that  his  client  was  not  a  councilman  or  an 
officer  of  the  Mutual  Automatic  Telephone  company,  and 
that  the  Pigott  administrator,  who  was  a  brother  of  the  de- 
ceased councilman,  was  the  only  person  whom  he  had  ap- 
proached for  the  purpose  of  getting  the  stock. 

After  the  meeting  had  adjourned  Judge  Finletter  in  the 
Common  Pleas  Court  issued  an  order  directing  Mr.  Simon  to 
disclose  to  the  investigating  committee  the  name  of  the  per- 
son for  whom,  as  an"  attorney,  he  purchased  six  shares  of 
the  stock  of  the  Mutual  Automatic  Telephone  company  from 
the  admmistrator  of  Hugh  T.  Pigott,  a  late  common  coun- 
cilman. This  will,  it  is  believed,  have  an  important  bearmg 
upon  the  investigation  of  the  allegation  that  $362,000  worth 
of  the  stock  was  distributed  among  councilmen. 

State  Senator  Charles  A.  Porter  and  Republican  National 
Committeeman  David  Martin  were  called,  as  witnesses. 
"When  the  stock  registry  of  the  company  was  recently  placed 
in  evidence  it  was  shown  that  1,525  shares  each  were  re- 
corded in  the  names  of  Messrs.  Martin  and  Porter,  and  it 
was  to  explain  this  evident  ownership  that  the  well-known 
Republican  "bosses"  were  called.  Mr.  Martintestified  that 
the  stock  was  placed  in  his  name  without  his  authority;  that 
he  never  became  interested  in  the  company,  although  the  re- 
fusal of  from  1,000  to  2,000  shares  at  $10  per  share  had  been 
given  to  him,  and  that  he  did  not  assist  directly  or  indirectly  in 
getting  the  Mutual  ordinance  through  the  councils.  He  said 
that  he  was  asked  in  July  last  by  John  P.  Persch,  the  treasurer 
of  the  concern,  to  take  an  interest  in  the  company,  and  that 
the  stock  was  then  given  to  him.  After  consulting  with  Mr. 
Porter,  however,  and  also  being  advised  by  Thomas  H. 
Martindale,  a  well-known  member  of  the  Trades  League,  to 
have  nothing  to  do  with  the  company,  Mr.  Martindale  say- 
ing that  the  patents  could  not  be  operated  in  Pennsylvania, 
Mr.  Martin  notified  Treasurer  Persch  that  he  would  not  be- 
come interested.  The  witness  declared  that  he  had  never  seen 
or  held  any  of  the  stock.  The  testimony  of  Senator  Porter 
was  largely  corroborative  of  Mr.  Martin,  except  that  the 
use  of  his  name  in  connection  with  the  company  was  said  to 
have  been  brought  about  by  Treasurer  Persch  asking  him  to 
bid  for  the  construction  of  a  telephonic  line.  The  witness, 
who  IS  a  contractor,  testified  that  as  the  terms  mentioned  by 
Treasurer  Persch  w^ere  "partly  cash  and  bonds  and  slock," 
he  did  not  entertain  the  proposition  and  gave  the  company 
no  further  consideration.  Like  Mr.  Martin,  Senator  Porter 
declared  that  the  stock  was  entered  in  his  name  without  his 
knowledge,  and  that  he  did  not  aid  in  the  passage  of  the 
ordinance.  The  witness  was  also  advised  by  Mr.  Martindale 
to  have  nothing  to  do  "with  the  company,  or  he  might  "get 
himself  into  trouble,"  because  of  the  alleged  patent  irreg- 
ularity. 

Charles  R.  Arlen,  a  Pinkerton  detective,  related  his  futile 
endeavor  to  engage  board  at  the  residence  of  Mrs.  Simmons, 
where  Julian  C.  Gale  made  his  home,  and  that  Mrs.  Sim- 
mons told  him  that  Gale  had  gone  away  to  avoid  giving 
testimony  that  would  be  damaging  to  the  telephone  company. 
Gale  was  employed  as  a  clerk  by  Persch,  and  the  blocks  of 
stock  for  alleged  distribution  were  made  out  in  his  name. 

Charles  W.  Bergner,  whose  name  appeared  as  a  director 
of  the  company,  was  sworn,  and  testified  that  he  never  was 
a  director.  Pie  never  held  any  stock  and  did  not  know  who 
held  the  shares  of  stock  registered  in  the  name  of  Julian  C. 
Gale. 

On  February  21st  the  committeeon  law  of  the  city  coun- 
cils decided  to  report  favorably  to  the  councils  an  ordinance 
repealing  the  franchise  granted  to  theMutual  Automatic  Tele- 
phone company.  The  immediate  cause  of  the  committee's 
decision  was  that  the  company  had  failed  to  file  a  bond  of 
$50,000  as  provided  in  the  ordinance.  Chairman  Roberts 
of  the  investigating  committee  told  the  committee  on  law 
that  the  ordinance  alone  constitutes  99  per  cent,  ot  the  com- 
pany's assets. 


Telephone  Litigation. 

The  Interior  Telephone  company  of  New  York  has  is- 
sued a  circular  announcing  that  on  February  12th  it  com- 
menced suit  in  the  United  States  Circuit  Court  for  the 
Southern  District  of  New  York  against  the  Tucker  Elec- 
trical Manufacturing  company  of  14  Whitehall  street,  and 
against  Jau:ies  R.  Strong  and  Thomas  McCoubray  as  in- 
dividual co-defendants,  for  alleged  infringement  of  Colvin 
patents  No.  513,305  and  No.  524,524.  It  is  further 
asserted  in  this  circular  that  the  Tucker  company  is  a 
licensee  under  McCoubray  and  controls  a  detailed  trans- 
mitter patent  which  the  Interior  company  claims  infringes. 
The  circular  concludes: 

Their  patent  upon  carbon  powder  is  also  of  a  later  date 
than  ours  and  covers  identically  the  same  powder  which  we 
have  used  since  we  went  into  busine.-.s.  Their  patent  was 
i>sucd  by  the  office  through  error  and  under  a  misappre- 
hension, and,  beiug  a  later  patent  than  ours,  is  therefore 
an  infringement. 


The  Tucker  apparatus  also  infringes  the  Roosevelt 
patent  No.  215,837  and'  the  Gilliland  patent  No.  242,195, 
besides  the  Scribner  system  patent  No.  356,427,  on  which 
patents  the  Tucker  company  will  also  have  either  to  stand 
suit  or  make  an  accounting  to  the  Western  Electric  com- 
pany and  stop  infringing. 

The  Interior  Telephone  company,  which  has  begun  this 
action,  is  said  to  control  and  manufacture  the  telephone 
system  covered  by  the  patents  of  Frank  R.  Colvin,  known 
to  the  trade  principally  through  his  long  connection  with 
the  Electrical  Engineer.  The  company  is  understood  to 
have  been  organized  several  years  ago  by  Mr.  Colvin  and 
his  associates  on  the  Electrical  Engineer,  and  it  has  been 
actively  engaged  in  exploiting  the  system  since  the  expira- 
tion of  the  Bell  company's  fundamental  patents.  Mr.  Col- 
vin is  now  devoting  considerable  time  to  the  telephone  busi- 
ness and  is  thought  to  be  meeting  with  fair  success. 

The  Tucker  company  has  also  published  a  circular  reply- 
ing to  that  issued  by  the  Interior  company,  in  which  it 
agrees  to  furnish  a  guarantee  to  its  patrons  against  the  at- 
tacks of  the  Interior  company.  In  this  circular  there  are 
several  abstracts  from  a  letter  of  the  commissioner  of  pat- 
ents, dated  January  4,  1S95,  in  which  the  examiner  reports 
favorably  upon  the  efficiency  of  the  McCoubray  transmitter. 
Concerning  the  relative  merits  ofthe  Colvin  and  McCoubray 
claims,  the  following  abstracts  from  the  same  letter  are 
quoted: 

The  patent  to  Colvin  does  not  disclose  a  recarbonized 
powder.  Neither  does  it  disclose  an  electrically  conducting 
powder.  It  seems  then  that  if  applicant  (McCoubray)  will 
limit  his  claims  to  a  telephonic  electrode  composed  of  tire 
carbon  residuum  of  an  oil  which  has  been  rendered  elec- 
trically   conducting,    he  will    be  claiming  something  not 


The     Storage   of     Energy     Essential    to 
Economy  of  Working  in    Cen- 
tral  Stations  ' 
Bv  N.  W.  Perrv,  E.  M. 

The  Limmittee  on  data  reporting  at  the  Washington 
meeting  stated  that  1.5  pounds  of  coal  per  indicated  horse 
power,  with  a  combined  engine  and  dynamo  efficiency  of 
eighty-one  per  cent.,  would  produce  402. 84  watt  hours  per 
pound  of  coal.  In  the  tabulated  statement  of  data  col- 
lected by  this  same  committee  the  highest  results  of  prac- 
tice given  were  20S  watt  hours  per  pound  of  coal.  The 
next  highest  "was  192,  the  lowest  25,  and  the  average  91.7 
watt  hours,  or  only  22.7  per  cent,  of  that  which  the  best 
practice  under  favorable  conditions  should  give. 

By  far  the  larger  number  of  stations  reporting  are  small 
ones,  in  which  the  highest  economies  would  not  be  expected, 
and  we  find,  as  a  matter  of  fact,  that  most  of  these  report 
results  below  the  average.  Discarding  all  results  based 
on  a  consumption  of  less  than  10,000  pounds  of  coal,  we 
have  an  average  for  the  largest  stations  of  127.7  watt  hours 
per  pound  of  coal.  This  is  equivalent  to  a  consumption  of 
aboiU  five  pounds  of  coal  per  indicated  horse  power.  The 
best  results  given  (20S)  are  equivalent  to  about  three 
pounds  per  indicated  horse  power,  or  more  than  twice  as 
much  as  the  macliinery  involved  requires  for  the  best 
results.  Bad  as  this  showing  is,  it  seems  to  compare 
favorably  with  foreign  practice,  for  Prof.  Unwin^  says: 
"Prob  ably  up  to  the  present  (1S93)  the  consumption 
has  in  no  case  been  less  than  3.3  pounds  per  indicated  horse 
power.'' 

Wfen  we  consider  how  enormously  short  the  results  of 
actnal  practice  in  lighting  stations  are  of  those  which  are 
obtainable  under  the  most  favorable  conditions  with  the 
same  machinery,  it  behooves  us  to  inquire  into  the  cause  of 
this  deficiency  and  to  see  how  far  we  can  remedy  it. 

Prof.  Kennedy  has  made  some  very  careful  tests  to  indi- 
cate  the  effect  of  variable  load  upon  coal  consumption. 


ELECTRICITY  AT  THE   ATLANTA   EXPOSITION. 


shown  or  described  in  the  Colvin  patent.  Further  than 
this,  the  applicant  will  be  covering  an  operative  thing, 
which  CoKnn^s  claims  do  not  cover,  and  the  applicant  will 
do  this  by  specifying  that  his  powder  is  electrically  conduct- 
ing, which  is  absolutely  necessary  lor  a  microphone  powder. 
The  Tucker  company  also  signifies  its  intention  to  bring 
actions  against  users  of  the  Colvin  transmitter,  and  from 
present  indications  the  litigation  between  these  telephone 
companies  promises  to  be  as  interesting  as  the  old  warfare 
conducted  by  the  Bell  company  against  its  rivals. 


Dividing  the  day  into  three  portions,  he  determined  the  fuel 
consumption,  the  feed  water  evaporated  and  the  indicated 
and  electrical  horse  power  developed  during  each  period 
in  an  English  lighting  station.  It  will  be  seen  that  during 
the  periods  of  light  load  the  fuel  consumption  per  horse 
power  is  very  large. 

COAL  CONSUMPTION  IN  BOILERS  WITH  VARIABLE  LOAD. 


Electricity  at  the  Atlanta  Exposition. 

Elaborate  preparations  are  making  for  the  Cotton  States 
and  International  Exposition  to  be  held  in  Atlanta,  Ga., 
from  September  18th  to  December  31st,  this  year.  Especial 
attention  will  be  given  to  electrical  appliances,  and  the  ex- 
hibits in  this  department  will  be  classified  in  17  groups  and 
63  classes.  As  at  the  World's  Fair,  one  building  will  be  de- 
voted entirely  to  the  display  of  electrical  apparatus  and 
machinery.  A  cut  of  the  proposed  structure  is  herewith 
given.  The  exposition  was  heartily  favored  by  the  National 
Electric  Light  association  at  the  recent  convention  in  Cleve- 
land, the  essential  language  of  the  resolutions  being  as 
follows:  "The  National  Electric  Light  association,  in  its 
eighteenth  convention  assembled,  hereby  urges  its  membeis 
to  attend  the  Cotton  States  and  International  Exposition, 
and  to  avail  themselves  of  this  opportunity  to  exhibit  elec- 
trical products  especially  devoted  to  the  electric  lighting  in- 
dustry in  the  electricity  building  set  aside  for  that  purpose." 
There  is  a  promising  field  for  electrical  development  in  the 
progressive  sections  of  the  South,  and  the  electrical  industry 
will  doubtless  be  well  represented. 
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The  Detroit  Motor  company  has  commenced  action  in 
the  United  States  District  Court  against  the  Jenney  Electric 
company  of  Indianapolis,  Ind. ,  for  alleged  infringemen  t  of  the 
automatic  release  covered  by  patents  owned  by  plaintiff. 


Comparing  the  consumption  of  steam  and  coal  during 
mean  load  with  that  during  the  hours  of  heavy  load  (6  P.  m. 
to  midnight)  we  find  that  the  mean  steam  consumption  per 
electric  horse  power  hour  was  twenty-four  per  cent,  greater 
and  the  mean  coal  consumption  per  electric  horse  power 
hour  was  forty-six  per  cent,  greater — the  difference  of 
twenty-two  per  cent,  being  attributable  to  waste  at  boilers, 
due  to  irregular  working.  During  the  whole  twenty-four 
hours  the  mean  evaporation  in  pounds  of  water  per  pound 
of  coal  was  only  eighty-five  per  cent,  of  the  evaporation 
during  the  period  of  maximum  load. 

Captain  Sankeyhas  applied  Mr.  WiUans'  formula  to  find 
the  steam  consumption  of  one  or  more  engines  working 
against  a  variable  load  in  an  electric  lighting  station.  He 
takes  a  normal  midwinter  load  curve  and  examines  how 
the  necessary  current  could  be  supphed  during  the  twenty. 
four  hours  (i)  with  an  engine  capable  of  exerting  the 
maximum  power  required;  {2)  with  smaller  engines.  The 
results,  rearranged  and  a  little  modified,  are  given  by 
L^nwin  in  the  following  table.     It   is  assumed  for  conven- 

1.  Read  before  the  National  Electric  Light  association,  Cleveland. - 
O.,  February  19-31,  1895. 

2.  "On  the  Development  and  Transmission  of  Power,"  page  2S, 
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ience  that  the  maximum  load  is  500  electric  horse  power 
and  that  the  engines  are  non-condensing. 

STE.VM    CONSL-MI'TIOV   IN'EN'GIXES  WORKING  WITH  A  VARI- 
AfiLE    LOAD. 

Steam  con-^   Per   ceot.  in- 
sumption    in)      crease  of 
pounds    per  (steam    con- 
average    elet:-  sumption    due 
trical    horse        to  variable 
power  hour.    |  load. 


I,  500  electric  horse  power 

cpgiue 

II.  200  electric  horse  power 

engines 

HI.  loj  electric  horsepo' 
engines,. 


We  thus  see  how  closely  these  results  agree  with  Prof. 
Kennedy's  figures,  derived  from  direct  tests,  which  gave 
twenty-foar  per  cent,  increased  consuaipLion  at  mean  load 
over  that  at  maximum  load. 

The  efficiencies  of  engines  and  dynamos  in  lighting  sta- 
tions are  maintained  quite  high,  notwithstanding  the 
variable  output  of  the  estabUshment,  by  throwing  in  and  out 
units  as  the  load  varies,  so  that  at  mosc  only  one  unit  need 
be  working  at  less  than  its  best  load,  and  the  variation  in 
efficiency  of  this  one  unit  is  chiefly  due  to  the  larger  pro- 
portion of  the  whole  that  the  friction  losses  bear  at  light 
load.  Almost  the  whole  loss  of  tlie  efficiency,  due  to  vari- 
able load,  is.  therefore,  attributable  to  the  boiler. 

There  is  still  another  class  of  losses  which  is  not  amen- 
able to  calculation,  viz.,  those  due  to  leaks  from  boiler  fit- 
tings and  steam  pipes,  with  condensation  losses  in  the  steam 
pipes,  and  due  to  the  wasteful  use  of  steam  by  all  present 
known  means  of  boiler  feed.  As  these  losses  continue 
practically  constant  throughout  the  twenty-four  hours,  they 
assume  especial  importance  where  the  load  factor  is  low. 

To  show^  more  clearly  at  what  relative  cost  we  produce 
power  in  our  lighting  stations,  with  their  variable  loads  and 
tinder  other  commercial  conditions  where  the  load  is  fairly 
constant,  I  quote  Prof.  Unwin: 

I.     Engines    :i'orki/ig  on  a  very  regular  load,  in   condi- 


2.  Engines  working  with  variable  load  under  condi- 
tions similar  to  those  of  an  electric  lighting  station.  Here 
for  one  effective  horse  power  supplied  on  the  average 
throughout  the  year  engines  of  5. S;  mdicated  horse  power 
have  to  be  provided.  On  account  of  the  inefficiency  and 
waste,  due  to  variation  of  the  load,  it  is  best  to  estimate  the 
steam  and  coal  from  experience  in  similiar  cases.  Probably 
no  electric  lighting  station  at  present  works  with  quite  so 
low  a  consumption  as  six  pounds  of  coal  per  hour  per  elec- 
trical unit  supplied.  A  consumption  of  nine  pounds  is  prob- 
ably  much  more  common  in  the  best  managed  stations.  SLx 
pounds  of  coal  per  electrical  unit  corresponds  to  3.S  pounds 
per  effective  horse  power  hour. 

COST  OF  INSTALLATION. 

Cost  of  engines  for  one  average  effective  horse 
power  with  reserve,  5.87  indicated  horsepower 
=  5-87X$44-5 $^6i.2a 

Cost  of  boilers  =  5.87X524 ,  .     ...     143,88 

Cost  of  buildings  =  5.87  X$30 176.10 


Total ^578. 20 

AXNUAL  COST  OF  WORKING  PER  EFl-ECTIVE  HORSE  POWER. 

Interest  on  $578.20  at  4  per  cent   $=3  13 

Maintenance  and  depreciation  machinery  at  7'/^  per 

cent 30.25 

Buildings  at  2  per  cent 3,50 


Total  fixed  annual  cost $56.88 

Cost  of  coal,  3  8  pounds   for   8,760   hours,  at  $1.75 

per  ton $26  00 

Cost  of  petty  stores     i .  64 

Cost  of  driving,  stoking  and  cleaning 11,67 

39-31 


Total  annual  cost $95,1  9 

In  Other  words  our  power  costs  us  2,138  times  as  much 
in  an  electric  light  station  as  it  should.  If  we  figure  out  the 
relative  costs  per  electrical  horse  power,  the  disparity  will 
be  still  greater. 

Using  these  sime  data,  but  carrying  the  results  out  to  elec- 
trical horse  power,  assuming  a  dynamo  efficiency  of  ninety- 
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tions  similar  to  those  of  an  engine  pumping  to  a  resei-volr. 
Here  for  one  effective  horse  power  exerted  during  7,884 
hours  annlially,  engines  of  1.47  indicated  horse  power  must 
be  provided.  Such  engines  may  be  taken  to  use  fourteen 
pounds  of  steam  per  indicated  horse  power  hour  in  test  trials, 
bat  in  ordinary  work  seven  and  one-half  per  cent,  more 
must  be  allowed  for  leakage,,  working  auxiliary  engines  and 
less  careful  attention;  this  makes  the  consumption  fifteen 
pounds  per  indicated  horse  power,  or  15  X  i, 17^  (-s^^)  = 
eighteen  pounds  per  effective  horse  power  hour.  At  nine 
pounds  of  steam  per  pound  of  coal,  allowing  also  five  per 
cent,  for  lighting  and  banking  fires,  the  engine  would  use 
2.1  pounds  of  coal  per  effective  horse  power  hour. 

COST  OF  INSTALLATION   PER  EFFECTIVE  HORSE  POWER. 
Cont  of  engines  or  with  reserve  1,47  ind  cated  horse 

power  =   I  47y$44..'; $^5  42 

Cost  of  bailers  =  I  47X$24.( 35  ^^ 

Costofbullding^  =  i.47X$j 44  'O 

Total   ; $144  80 

ANNUAL  COST  OF  WORKING  PER  EFFECTIVE  HORSE  POWER. 

Interest  on  $144.80  at  4  per  cent .  . ._ ?5-79 

Maintenance   and  depreciation     buildings  a:t  2  per 

cent -88 

Machinery  at  ^y^  per  cent 7.61 


five  per  cent.,  we  have  four  pounds  of  coal  per   electrical 
horse  power. 

COST  OF  INSTALLATION    PER   ELECTRICAL    HORSE   POWER. 

Cost  of  engines,  6. 17 X $44. 5 $274  56 

Cost  of  boilers,  6.i7X$24   148.08 

Cost  of  buildings,  6.i7X$3o 185.10 

Cost  of  dynamos,  4,  at  $30 . .    120.00 


Total $727.74 

Interest  on  $727.74  at  4  per  cent 2;.  11 

Maintenance  and  depreciation  machinery,  $542  64, 

at  7i4  per  cent         ...  40.70 

Buildings,  §135.10,  at  2  per  cent   3  70 

Total  fixed  annual  cost. . 

Cost  of  coal,  4  pounds  for  8,760  hours,  at  $1. 75  per 

ton $^0.63 

Cost  of  petty  stores 1.64 

Cost  of  driving,  stoking  and  cleaning 12  oj 


$73-51 


Total  fixed  annual  cost        

Coal  2.1  pounds  for  8,760  hours  at  $1.7.;  per  ton. 

Petty  stores 

Driving,  stoking  and  cleaning 


$16.10 
1.64 
11.67 


$14-28 


=9.41 

Total  annual  cost   $43-^9 

STEADY  WORKING  COST  OF  ONE  ELECTRICAL  HORSE  POWER. 

$68.34 

37.13 

30  00 

■ 46.41 


Cost  of  engines,  1.547  at  $44  5 

Cost  of  boilers,  1,547  at  $2) 

Costof  dynamo,  I  at  $30 

Coit  of  buildings,  1.547  ^^  $3°  ■ 


-buildings  at  2  per 


;i82.38 
7-30 


Interest  on  $182  38  at  4  per  cent. 
Maintenance  and  depreciation- 
cent   ...              -93 

Machinery  at  7!^  percent  to. 20 

Total  fixed  annual  cost  

Cost  of  coal,"  2.21  pounds,  8,760  hours,  at$i.75  per  .on  $i6.qt 

Cost  of  petty  stores     164 

Cost  of  driving,  stoking  and  cleaning. 11.67 


Total  annual  cost  per  electric  horse  power. 


$18.43 


3>-25 
§48  58 


Total  annual  cost  electric  hjrsc  power $117  78 

When  we  compare  this  with  ilie  cost  resulting  fiom  steady 
working,  viz.,  $48.68,  we  see  what  an  effective  method  of 
storage  means  in  our  central  stations.  If  our  storage  costs 
us  nothing,  it  wouid  result  in  a  saving  for  each  electrical 
horse  power  generated  per  year  of  $117.78  —  $48.68  = 
$69.10.  But  any  system  of  storage  which  we  may  employ 
will  involve  expenditures,  both  in  the  way  of  losses  in  stor- 
age, which  will  have  to  be  provided  against  by  an  increased 
plant  to  provide  for  the  same  ultimate  output,  and  in  the 
■  way  of  interest  on  the  additional  investment  required  by  the 
storage  plant.  As  a  matter  of  fact,  these  additional  costs 
must  in  all  cases  be  less  than  the  saving  otherwise  eflected, 
else  we  are  paying  more  for  our  economy  than  it  amounts  to. 
In  the  present  case,  our  storage  must  cost  us  less  than  $69. 10. 

If  we  could  take  the  variable  load  off  between  the  boiler 
and  engine,  viz.,  devise  some  means  by  which  the  same 
amount  of  energy  could  be  supplied  by  the  continuous  oper- 
ation of  a  boiler  plant  working  at  its  most  economical  rate, 
we  would  at  onc.2  do  away  with  one  of  the  most  serious 
losses  due  to  irregular  working.  Let  us  see  how  much  the 
saving  would  be  if  the  irregular  working  of  the  boilers  could 
be  obviated  without  cost. 

Cost  of  engines,  6.17  at  $44.5. $274.56 

Cost  of  boilers,  1.547  at  $24 37-i3 

Cost  of  buildings,  4,  at  $30 120,00 

Cost  of  dynamos,  4,  at  S30    ■  ■  -     120.00 


Intel  est  on  $551.60  at  4  per  cent 

Maintenance  and  depreciation  machinery,  $431.  Oq. 

at  ■]%  per  cant.... 

Buildings,  $120,  at  2  per  cent 


$56. 


Total  fixed  annual  cost , 

Costof  coal,  2.2t  pounds   for   8,760    hours,  at  $1.75 

per  ton $16.03 

Cost  of  petty  stores j^j 

Costof  dr. ving,  stoking  and  cleaning 11.67 

30.24 

Total  annual  cost  per  electrical  horse  power.  $87.09 

If  the  Storage  cost  us  nothing,  and  was  applied  between  the 

boiler  and  the  engine,  it  would  effect  a  saving  of  $n  7. 78 

$87.09  =  $35.69.  The  limited  expense,  therefore,  to  which 
we  can  go  lor  storage  at  this  pDintis$3o.69  per  annual  elec- 
trical horse  power. 

If  we  move  our  storage  forward  one  step  and  introduce  it 
between  our  engine  and  dynamo,  so  that  everything  previous 
to  the  dynamo  would  work  continuously  at  its  maximum 
economy,  the  account  would  stand  thus: 

STORAGE    BETWEEN  ENGINE  AND  DYNAMO.,     COS  I'   OF   ONE 

ELECTRICAL  HORSE  POWER. 

Cost  of  engines,  1.547  at  $44.5 $i8  84 

(  ost  of  boilers,  1.547  at  .$24  37  13 

Cost  of  dynamos,  4.,  at  $30 120,00 

Cost  of  buildings,  4,  at  .$30 i2o!oo 


Total $346.97 

Interest  on  $346  97  at  4  per  cent 13-86 

Maintenance  and  depreciation,  machinery,  $^26,97, 

_  at  q%  percent 17.02 

Buildings,  $120,  at  2  per  cent 2.40 

Total  fixed  annual  cost 

Cost  of  coal  j,2i  pounds,  8,760  hours,  at  $1.75  per 


$33=8 


C/St  of  petty  stores . 

Cost  of  driving,  stoking  and  cleaning 


$16.94 
1.64 
11.67 


30.25 
$63.53 


Total  annual  cost  per  electrical  horse  powe 

The  saving  by  introducing  storage  at  this  stage  would  be 
$117.78  —  $63.53  =  $54-25,  or  a  gain  by  moving  the  stor- 
age forward  one  step  of  $54.25  —  $30.89  =  $23.56.  If  we 
move  it  forward  still  another  step,  and  bring  it  between  the 
dynamo  and  distribution,  we  have  an  additional  possible  gain 
of  $69. 10  — $54.25  =  $14.85. 

Recapitulating,  we  have  possible  gains  by  introducing  the 
storage  by  successive  steps  forward. 

Cost  of  horse  power 
at  this  stage. 

Between  boiler  and  engine $30.69  $48.68 

Between  engine  and  dynamo 2356  87.09 

Between  dynamo  and  distribution 14.85  117.78 

Total $6g.io 

BATTERY   STORAGE 

Supposing,  in  the  case  assumed,  we  endeavor  to  equalize 
the  load  by  means  of  the  storage  battery.  This  will  allow 
theboilers,  engines  and  dynamos  to  work  continuously  at 
their  most  economical  rale  and  would  seem  to  provide  ideal 
conditions  ol  working.  We  are  not,  however,  storing  the 
product  we  have  to  sell,  as  is  the  gas  manufacturer — we  are 
not  storing  electrical  energy,  as  some  suppose,  but,  chemi- 
cal energy,  which  must  be  transformed  again  into  electrical 
energy  before  we  can  distribute  it.  These  two  transforma- 
tions, of  course,  involve  a  loss  of  energy  which  must  be  pro- 
vided for  m  boilers,  engines  and  dynamos  and  also  in  coal. 
To  be  entirely  fair  with  the  storage  battery,  let  us  assume 
-that  its  efficiency  under  all  conditions  is  seventy-five  per 
cent.  Then  in  order  that  we  may  have  at  average  working 
one  electrical  horse  power,  we  must  provide: 

1-547 
Boilers,    =  2.07  at  $24 


$49.68 


Engines,  - 


^  2  07  at  $44.5 92_i 


Total 


S'551.69 


Dynamos,    =  i.333at$3o ^o.oo 

•75 
Buildings,    say 125.00 

Total  investment,  without  storage  battery..  $306.80 

If  we  are  to  produce  an  average  of  one  electrical  horse  power 
per  hour,  we  will  produce  twenty-four  horsepower  hours 
during  the  twenty-four  hours,  half  of  which  must  be  stored, 
viz.,  we  must  have  storage  battery  capacity  for  twelve  horse 
power  hours.  Of  course,  the  rate  of  discharge  will  have 
some  bearing  upon  the  cost  of  this  storage  battery  capacity, 
but  taking  an  abstract  case,  we  may  assume,  I  think,  with- 
out being  unfair,  that  it  will  cost  .$35  per  electrical  horse 
power  huur  capacity  erected.  We  must,  therefore,  add  to 
our  former  figures,  I2X$35=$420,  which  is  more  for  the 
batteries  than  we  have  allowed  for  all  the  rest  of  the  plant 
put  together,  including  the  buildings. 

The  total  fixed  investment  therefore  becomes, ., $726.80 

Interest  on  $726  So  at  4  per  cent $29.07 

Maintenance  and  depreciation 

Buildings,  $125  at  2  per  cent  '.'.'.".',       2.50 

Machinery,  $181, So  at  7^2  percent  13.64 

Storage  battery,  $420  at  10  per  cent 42.00 

Total  fi.xed  aan  ;al  cost $87.21 

Coal,  2  95  pounds  for  8.760  hour-s  at  $1.75  per  ton $22,61 

Petty  stores,  attendance,  etc 13.37     35  92 

Total  annual  cost  per  eloctrlcal  horse  power 123-13 

which  would  be  an  actual  loss  over  that  of  irregular  work- 
ing of  $123.13— $117. 7S=$5. 35,  It  will  cost  v.-iih  storage 
battery  thus  used,  $123, 13— $48. 68  =$74. 45  more  than  the 
same  machinery  working  continuously  on  a  steady  load  could 
produce  it  for. 

If  we  assume  coal  to  cost  $3.50  instead  of  $1.75,  the  cost 
per  electrical  horse  power  will  be; 

Steady  load  without  storage  battery $  53.31 

Variable  load  without  storage  battery 148.40 

With  storage  battery 145. /4 

This  does  not  condemn  its  use  in  central  stations  in  other 
ways,  however,  for  there  are  many  cases  in  which  its  use  may 
contribute  to  economy,  but  these  cases  cannot  be  determined 
by  any  general  rational  formula.      Each  case  must  be  deter- 
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mined  for  ilself,  and  the  result  will  depend,  primarily,  upon 
the  shape  of  the  load  line,  and  secondarily,  upon  the  ability 
of  the  battery  to  rise  above  normal  discharge  rate  economic- 
ally. In  the  case  of  a  station  previously  equipped,  without 
storage,  so  that  the  units  are  already  determined,  the  ques- 
tion of  economy  of  introducing  storage  batteries  will  be  de- 
termined in  some  cases  entirely  by  the  sizes  of  those  units. 

In  some  cases  where  the  day  load  is  exceedingly  light,  it 
will  not  warrant  the  operation  of  the  plant  at  all — the  load 
costs  more  than  it  will  bring  in.  In  such  cases  there  can  be 
no  question  as  to  the  economy  of  the  storage  battery,  since 
it  can  be  charged  during  the  night  by  power  that  would 
otherwise  be  practically  wasted,  and  during  the 
daylight  hours  it  may  carry  the  whole  load.  In 
such  cases  it  will  effect  an  economy  in  another 
way  also,  viz.,  by  carrying  up  to  its  capacity  the 
peak  of  the  load.  The  economy  in  this  direc- 
tion will  be  the  greater  the  sharper  the  peak 
and  will  disappear  as  this  flattens  out. 

But  the  manner  in  which  the  storage  battery 
is  most  frequently  employed  to  advantage  in  a 
central  station  is  by  changing  the  load  line  from 
the  irregular  one,  due  to  the  natural  load,  to  one 
which  would  be  formed  by  a  series  of  rectangles 
which  would  in  the  aggregate  have  about  the 
same  area. 

I  have  endeavored  to  illustrate  this  in  the  ac- 
companying diagram,  Fig.  i.  The  irregular 
black  line  represents  the  natural  load  line.  The 
spaces  between  the  horizontal  lines  represent 
the  units  into  which  the  equipment  is  divided, 
and  the  vertical  lines  the  time  at  intervals  of  two 
hours. 

Beginniiig  at  6  a.  m.  the  load  is  a  little  above 
the  best  output  for  three  units,  but  without  too 
much  overloading  these  three  units  can  carry  it. 
The  line  gradually  rises,  however,  until  at  8  a. 
M.  it  becomes  too  much  of  an  overload  for  three 
units.  If  a  fourth  unit  were  thrown  in  it  would 
at  first  have  to  operate  at  only  about  one-third 
load,  and  hence  very  uneconomically.  A  storage 
battery  load  sufficient  to  make  up  a  full  load  for 
this  unit  would,  therefore,  be  thrown  in  at  S 
A.  M.,  and  the  new  unit  would  thus  work  eco- 
nomically from  the  start.  The  part  of  the  load 
furnished  by  the  battery  is  represented  by  the 
shaded  portion  outside  the  natural  load  line — 
that  is  to  say,  this  much  energy  is  being  ab- 
sorbed by  the  battery  and  will  be  available  at 
another  time — less  the  loss  due  to  inefficiency 
of  the  battery.  I  have  assumed  a  battery  efficiency 
of  seventy-five  per  cent.  We  see  from  the  dia- 
gram that  the  battery  is  charging  8  a.  m.  to 
about  4  i\  M.  Twenty-five  per  cent,  of  the 
energy  thus  stored  will  therefore  be  lost.  It  will 
be  apparent  that  this  bears  no  relation  what- 
ever to  the  total  amount  of  energy  being  gen-  piG.  2. 
erated  at  the  time,  for  units  i,  2  and  3  are  work- 
ing directly  into  the  feeders  and  are  not  affected 
at  all.  The  energy  thus  lost  bears  an  exceedingly  small 
ratio  to  the  total  energy  generated. 

At  4  P.  j\i.  the  natural  load  consumes  all  the  energy  of  the 
third  unit,  and  in  about  tvi'enty  minutes  has  increased  so  as 
to  be  an  overload.  Now  it  depends  upon  circumstances 
whether  we  will  bring  our  stored  energy  to  the  assistance  of 
the  fourth  unit  to  carry  the  increasing  load  further  or  not. 
For  the  purpose  of  illustration  I  have  assumed  that  we  will 
not,  but  will  throw  in  our  fifth  unit  and  complete  its  load  by 
charging  the  battery.  At  ten  minutes  to  five  the  load  line 
crosses  the  fifth  unit  line,  rising  very  rapidly,  and  the  same 
question  arises  again,  but  I  throw  in  my  sixth  unit  at  once, 


throw  in  an  eighth  unit  and  let  the  battery  take  care  of  only 
the  tip  of  tlie  peak  beyond  that,  or  let  the  battery  take  the 
whole  of  the  peak  beyond  the  seventh  unit  line.  In  the 
diagram  I  have  assumed  that  the  latter  is  more  advantageous. 
The  battery,  therefore,  discharges  until  8:20,  when  it  begins 
to  recharge,  supplem.enting  the  seventh  unit  load  until  9  P. 
M.,  when  the  seventh  unit  is  thrown  out  entirely,  and  the 
battery  carries  the  remaining  seventh  unit  load  until  9:25, 
the  battery  load  being  represented  by  the  unshaded  triangle 
within  the  load  line.  And  so  the  battery  and  the  units  continue 
supplementing  each  other  throughout  the  remaining  hours. 
In  this  way  the  battery   will  prove   economical  with  some 
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curves.  In  others  it  may  not,  but  whether  or  not  it  will  de- 
pends upon  so  many  contingencies  that  it  is  utterly  impossi- 
iDle  to  state  a  priori.  There  are  other  considerations  than 
economy  that  might  balance  its  absence,  such  as  convenience 
as  a  regulator  of  potential,  the  facility  it  affords  for  distribu- 
tion to  sub-stations  at  high  potential,  resulting  in  an  econ- 
omy of  copper,  and  the  subsequent  transformation  down  for 
localdistribution;  and  some  others  which  will  suggest  them- 
selves. Some  of  these  might  be  controlling  in  special  cases 
Then,  on  the  other  hand,  the  employment  of  the  storage 
battery  is  limited  entirely  to  the  storage  of  energy 'when  gen- 
erated in  the  form  of  electricity;  not  only  this,  Ijut  it  is  still 


thirty  per  cent.  Its  obtained  efficiency  is  about  ten  per  cent. 
The  theoretical  maximum  efficiency  of  the  gas  engine  is 
eighty  per  cent.  It  efficiency  obtained  in  practice  is  twenty- 
five  per  cent.  Theie  facts  have  led  Mr.  Thwaite  to  say  that 
the  practical  efficiency  of  the  gas  engine  is  equal  to  the  theo- 
retical efficiency  of  the  steam  engine.  As  a  matter  of  gen- 
eral experience,  however,  under  usual  working  conditions  with 
large  engines,  very  little  if  any  advantage  in  elficiency  isshown 
by  the  gas  engine  over  that  driven  by  steam,  but  if  this  state- 
ment is  disputed,  as  I  am  not  at  all  sure  that  it  cannot  be 
successfully,  the  burden  of  proof  lies  witli  the  gas  engine.  At 
any  rate  for  our  purposes  it  will  be  proper  to  assume  that  the 
two  are  on  a  par  as  regards  ultimate  efficiency, 
and  that  so  far  as  this  is  concerned  the  two  types 
of  engines  may  be  inter-changed  in  any  install- 
ation which  we  may  consider  without  affecting 
the  result. 

The  gas  engine  has  this  practical  advantage, 
that  it  may  bestarted  and  stopped  when  required, 
thereby  avoiding  the  standby  losses  so  fatal  to 
economy  where  boilers  are  used.  These  standby 
losses  for  boilers  are  given  by  Dowson'  as  ten 
per  cent;  that  is  to  say,  that  boilers  that  are 
standing  idle  and  furnishing  no  steam  will  re- 
quire ID  per  cent,  of  the  fuel  they  will  take 
when  working  at  their  rated  capacity.  The 
gas  plant,  however,  where  gas  storage  is  em- 
ployed, has  no  standby  losses  of  this  kind,  but 
in  many  ca^es  where  fuel  gas  is  manufactured 
to  be  used  on  the  premises,  adequate  storage  is 
not  provided  and  in  times  of  light  load  part  of 
the  plant  is  banked.  Under  ihese  conditions, 
Dowson' states  that  the  standby  losses  will  not 
exceed  2.S  percent.  The  advantages  in  favor 
of  the  gas  engine  in  this  resptct,  even  under  the 
most  unfavorable  circumstances,  are  therefore  as 
10  to  2.S  or  3. 

As  to  fuel  consumption  in  gas  engine?,  foreign 
practice  furnishes  considerable  data.  Messrs. 
Crossly  guarantee  one  brake  horse  p.  wer  hour, 
on  a  consumption  of  one  pound  of  anthracite 
coal,  using  Dowson  gas.  Undrrtest  conditions2 
the  gas  engine  plant  at  Chateau  Say,  supplying 
650  lamps,  consumed  1.2  pounds  per  indicated 
horse  power  hour.  At  Leven  Tweed  Mills,  four 
gas  engines,  aggregating  200  horse  power,  used 
in  six  days'  trial  one  and  one-quarter  pounds 
anthracite  per  brake  horse  power  hour,  or  one 
and  three-quarters  pounds  gas  coke  per  brake 
horse  power  hour.  At  the  Godalming  mills  gas 
enginej,  aggregating  400  indicated  horse  power, 
averaged  one  pound  of  fuel  (character  notstaied) 
per  indicated  horse  power.  At  the  Chelsea  flour 
mill  a  sixty  nominal  horse  power,  twin  cylinder 
gas  engine,  with  Dowson  gas,  under  full  load 
test,  used  0.S7  pound  coal  per  indicated  horse 
power.  But,  as  we  are  all  aware,  the  fuel  con- 
sumption under  test  conditions  is  no  criterion  to 
judge  by,  and  especially  misleading  when  we  have 
under  consideration  an  electric  lighting  plant.  Furthermore, 
as  I  think  has  been  conclusively  shown,  the  fuel  is  by  no 
means  the  only  expense  attending  the  production  of  power. 
Mr.  Dowson  places  the  cost  of  a  Dowson  gas  plant  of  So 
horse  power  at  $20.31  per  horse  power,  and  for  a  plant  large 
enough  to  supply  530  horse  power  at  $10.37  per  horse 
power.  I'he  wages  of  firemen  for  a  gas  plant  are  no  more 
than  for  a  steam  plant,  and  a  much  cheaper  fuel  may  be 
used.  But  let  us  assume  that  the  fuel  in  both  cases  costs 
the  same  per  ton,  that  the  gas  plant  costs    $20  instead  of 


$10,  so  as  to  cover   the   cost  of  extra  land  required, 
our  account  would  stand  something  like  this: 

Cost  of  engines,  6.17  at  Iflso   .^308  50 

Cost  of  gas  plant.  1.547  at  *2o ^004 

Cost  of  buildings i^o  oo 

Cost  of  dynamos .....  ]2o.oo 


1~hen 


^579.44 


Total  (i.ved  investment ... 

Interest  on  $579  44  at  4  per  cent 

Maintenance     and      depreciation    of     machinery, 

?>5944 34.06 

Bnildings,  :pi2o  at  2  per  cent 2.40 

Total  fixed  annual  cost 

Cost  01  coal.  2  pounds,  8,760  hours,  at  $1.75  $15  33 

Cost  of  petty  stores i .  64 

Cost  of  driving,  stoking  and  cleaning 11.67 


$59.64 


23.64 


FIG.  3.      THE   STORAGE   OF   ENERGY   ESSENTIAL  TO   ECONOMY  OF  WORKING    IN    CENTRAL  STATIONS. - 

THERMAL   STORAGE   TANK. 


-HALPIN  S 


completing  its  load;  the  shaded  area  outside  the  natural  load 
line  again  being  the  energy  taken  by  the  battery,  seventy-five 
per  cent,  of  which  will  be  available.  At  5:30  the  load  ex- 
ceeds the  normal  capacity  of  all  six  units,  but  the  diagram 
represents  them  as  carrying  the  increasing  load  until  6  p.  m.  , 
when  the  seventh  unit  is  thrown  in,  and  the  load  completed 
by  the  storage  battery  until  6:40,  when  the  natural  load  re- 
quires the  whole  attention  of  all  seven  units. 

Now  the  question  arises,  will  it  be  necessary  to  add  first 
ati_ eighth  and  then  a  ninth  unit  to  take  this  peak?  If  so,  it 
will  add  considerably  to  the  fixed  charges  on  our  power  ac- 
count. Will  it  be  cheaper  to  supply  battery  capacity  to 
carry  this  peak?  That  is  a  question  to  be  decided  separately 
for  each  individual  case.  Storage  batteries  will  stand  an 
abnormal  discharge  for  a  short  time  without  serious  injury. 
Some  will  stand  ic  better  than  others.  If  it  be  too  rapid  the 
depreciation  charge  will  be  increased,  also  if  this  abnormal 
discharge  is  continued  too  long.  Then,  too,  at  rapid  dis- 
charge the  battery  becomes  less  efficient  and  the  loss  will 
become  greater  than  twenty-five  per  cent.  It  is  only  by 
balancing  these  losses  agains't  the  advantages  that  the  ques- 
tion can  be  decided  whether  it  will  be  more  advantageous  to 


further  limited  to  direct  currents,  and  is  therefore  of  no  avail 
in  stations  sending  out  alternating  currents. 

GAS    STORAGE  AND   GAS  ENGINES. 

For  strictly  power  purposes  the  useof  gas  engines  is  now, 
more  than  ever  before,  attracting  attention,  and  abroad  the 
gas  engine  has  already  found  its  way  into  the  central  station 
and  it  has  made  it  bow  here  also. 

On  purely  theoretical  grounds  at  least  the  gas  engine  de- 
serves our  consideration  at  this  point  for  the  following  rea- 
sons: In  the  first  place,  we  may  replace  the  wasteful  standby 
losses  of  steam  boilers  under  the  varii-ble  central  station 
load  by  the  ideally  simple  and  economical  system  of  gas  stor- 
age. The  use  of  the  gas  engine,  therefore,  comes  legiti- 
mately within  the  province  of  this  paper,  since  it  permits  of 
employing  a  substitute  for  the  boilers,  wliich  may  be  operated 
continuously  at  the  most  econonical  load,  and  yet  supply 
with  equal  efficiency  the  most  variable  load  that  can  possibly 
be  thrown  upon  it. 

Comparing  the  relative  theoretical  advantages  of  the  gas 
engine  and  the  steam  engine,  Professor  Kennedy  states  that 
the  maximum   theoretical  efficiency  of  the  steam   engine  is 


Total  annual  cost  per  electric  horsepower.  $88.28 

Wuh  coal  at  $3  50  the  total  cost ....  $103.61 

Saving  over  present  methods,  with  coal  at  $i-75  =  $ii7.7S 
— $SS.2S=$29.5o;  with  coal  at  $3. 5o  =  $i4S.4o— $103.61 
=44.79. 

'JHERMAL    STORAGE. 

Druitt  Halpin  of  England  has  devised  a  method  ot 
thermal  storage  which  has  attracted  wide  attention  abroad 
and  is  likely  to  attract  great  attention  in  this  country  as 
soon  as  its  efficiency  becomes  better  understood.  [This 
subject  was  very  thoroughly  discussed  by  Mr.  Perry  in  his 
paper  on  "Thermal  Storage"  in  the  Western  Electri- 
cian, Januarys,  '^95.  I;i  the  present  paper  Mr.  Perry 
quotes  freely  from  the  former  article  and  then  proceeds  to 
apply  the  data  to  the  case  already  described,] 

Let  us  see  how  the  data  here  presented,  when  interpolated 
in    the   case    we  assumed  in  starting    out,  affect  the  results. 

WITH    FEEIJ    STORAGE. 

Engines Sz74.s6 

l^O'.l'^rs    113  47 

]{uil dings . .  120.00 

Dynamos ■ 120.00 


lanks. 


2932 

$657.35 

Allowing  TO  per  cent   for  interest,  depreciation  and 

maintenance    on    the   investment,  exclusive   of 

tanks— which  is  the  same  as   before — and  only 

5    per   cent,  on    the    tanks    wc  have  vboilers) 

:s628,oi  at  10  per  cent $62.80 

(Tanks)  $29.32315   percent 1.47 

Total  fixed  annual  cost .,,, 


$64- a? 


1.  "Gas  Power,"  a  paper  by  Emerson  Dowson  in  the  Eiigineeritig 
Rcvic^ii,  November  30  and   December  20,   1S94. 

2.  Hryan  Donkin.  before  Incorporated  Institnte  Gas  Engineers. 
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Coal $20.00 

Other  expenses  as  before 13  31 


Total  annual  cost  per  electrical  horse  power 
Wiril  STEAM  STORAGE. 

Eogtnes $274-56 

Boilers 37-i.> 

Tanks ., 236.70 

Buildings 120,00 

Dynamos 120.00 

$594-35 

S757.fig  at  10  per  cent 7?- 77 

^236,70  at  5  per  cent it. S3 

Total  fixed  annual  cost 

Coal,  2.21  pounds  at  $175         .    $16  93 

Other  expenses    ...       ...       13  3t 

Total  annual  cost  per  electrical  horse  power 

COMBINED    FEED    AXD    STEAM    STORAGE. 

Engines [$274.56 

Boilers   37-i3 

Tanks iSo.^7 

Buildings -* 120.03 

Dynamos 120.00 

$732.06 

$551-63  at  10  per  cent.    55-i6 

$180.37  at  5  percent  ...       .         9.02 

Total  fi.ved  annual  cost. 

Coal,  2  21  pounds  at  $i.;s ■ $6.93 

Other  expenses      13 -3^ 

Total  annual  cost  per  electricul  horse  power 

The  above  calculations  show  that  with  coal  at  $r. 
ton  and  a  load  line  such  as  that  assumed,  there  will 


$97.58 


$87.60 


30.24 
$117.84 


30  24 

$94.42 


75  per 
be  an 


mal  storage  vessel  is  also  at  the  back  end,  and  this  blow- 
out is  connected  directly  with  the  main  blow-out  in  front 
of  the  boilers. 

The  feed  passes  along  the  thermal  storage  vessel,  and  is 
led  out  near  the  firing  end  of  boilers  by  a  pipe  standing 
about  nine  inches  above  the  bottom  of  the  vessel.  From 
here  it  gravitates  into  the  boilers,  the  quantity  being  regu- 
lated by  these  valves. 

There  is  a  pipe  from  tixe  steam  space  of  boiler  direct  into 
the  top  of  the  thermal  storage  vessel,  so  that  there  is 
always  the  same  steam  pressure  between  the  boiler  and  the 
thermal  storage  vessel,  and  the  feeding  into  the  boiler  is  ef- 
fected by  the  head  of  water  in  the  thermal  storage  vessel 
above  the  boiler. 
He  writes: 

"I  was  obliged  to  start  the  plant  before  the  makers  had 
completed  the  thermal  storage  vessel  and  its  connections, 
and  when  the  boiler  working  then  was  emptied,  it  was  found 
to  contain  35  buckets  of  sediment  and  incrustation.  After 
the  feed  storage  was  got  to  work,  one  boiler  ran  22  days 
and  nights  continuously,  and  on  opening  out  it  was  found 
absolutely  devoid  of  scale  or  dirt.  I  caused  two  tests  to  be 
madeofiS  hours  each,  during  which  the  coal  was  accurately 
weighed  and  the  water  measured  through  a  meier  I  had  pre- 
viously checked,  with  the  following  results:  When  working 
without  thermal  'Storage,  the  evaporation  reduced  to  'from 
and  at  212  degrees  Fahrenheit'  was  equal  to  10.95  pounds 
of  water  per  pound  of  coal,  and  on  the  second  test,  when 
the  thermal  storage  was  at  work,  the  evaporation  was  raised 
to  12.21  pounds.  Of  course,  you  must  bear  in  mind  that 
this  particular  apparatus  was  only  designed  for  feed  storage, 
as  steam  storage  was  not  required  under  the  special  condi- 
tions which  had  to  be  deaU  with  in  this  case.  Fig.  5  is  an 
illustration  of  the  storage  vessels,  to  work  in  connection 
with  refuse  destructors,  and  shows  four  thermal  storage 
vessels,  the  number  required  in  this  case.  You  will,  of  course, 
observe,  that  any  possible  effect  of  radiation,  about  which  I 


methods  in  a  sfation  having  a  mean  load  25  per  cent,  of  its 
maximum: 


annual  saving  with  the  feed  water  storage  of  $20.20  per 
horse  power  annually;  by  steam  storage,  a  loss  of  six  cents, 
and  by  combined  feed  and  steam  storage  an  economy  of 
$23.36. 

If,  on  the  other  hand,  we  assume  coal  to  cost  double  this, 
or  $3. 50,  which  would  perhaps  be  nearer  the  average  condi- 
tions obtaining  in  this  country  our  energy  without  storage 
would  cost  us  $148.40  per  annual  electrical  horse  power. 

With  feed  storage,  $117.58,  saving  $30.82;  with  steam 
storage,  $134.77,  saving  $13.63;  with  combined,  $11 1.35, 
saving  $37.05. 

Being  aware  that  Mr.  Halpin  had  already  put  into  prac- 
tice his  system  of  thermal  storage,  immediately  upon  the 
receipt  of  the  invitation  from  your  president  to  address  you 
upon  the  subject  of  storage  of  energy,  I  solicted  from  Mr. 
Halpin  information  in  regard  to  the  results  obtained.  The 
time  allowed  for  a  reply  was  exceedingly  limited,  but  hewas 
kind  enough  to  send  me  a  letter,  together  with  the  two 
photos  and  diagrams  which  are  reproduced.  The  cuts,  Figs.  2 
and  3,  represent  small  feed  storage  tanks  used  in  a  plant  al- 
ready erected,  represented  in  the  sketch,  Fig.  4.  The  two 
boilers  shown  in  the  sketch  are  '*Cornish,"  five  feet  by  six 
inches  diameter,  by  twenty-six  feet  six  inches  long,  and  have 
flues  two  feet  nine  and  one-half  inches  diameter  and  five  feet 
six  inch  grates,  with  heating  surface  of  500  square  feet,  and 
a  grate  area  of  fifteen  by  thirty-five  square  feet.  Best  Welsh 
coal  is  used,  containing  about  15,000  Board  of  Trade  units, 
and  ihe  plant  drives  the  laundry,  the  electric  lighting, 
duplex  pump  for  elevators,  the  whole  of  the  radiators,  pro- 
vides steam  for  cooking  in  the  kitchen,  and  supplies  the  hot 
water  service  of  a  large  hotel. 

The  feed  is  delivered  from  the  town's  water  supply  into 
the  tank  under  the  feed  water  heater,  and  by  means  of 
duplex  pumps  it  is  passed  through  the  feed  water  heater, 
where  it  is  raised  to  a  temperature  of  about  200  degrees 
Fahrenheit,  ■  and  from  there  it  is  forced  into  the  top  of 
the  thermal  storage  vessel,  where  the  feed  pipe  delivers 
hori  zontally  into  the  steam  space,  toward  the  back  end 
of  the  vessel,  or  away  from  the  firing  end  of 
boilers,     The  blovv-puf   for  the  dirt  deposited  jn   l?e  thej-- 


''°pelfo„"jC°^'*^'=' 


Present  method,  steady 
load 

Presen  C  gas  engine 

Combined  feed  and 
steam   storage 

Feed  storage 

Without  storage,  load 
factor  35  per  cent. 

Steam  storage 

Complete  battery  storage 


RECAPITULATION. 


48.63 
88 -28 


94.42 
97-58 


.17-7S 


$  65.^2 
103.61 

III-35 
117. 5S 

14S.40 

i3f-77 
145-74 


S.\VING    KFFIlCTED. 


Coal  $1.75  Coal  $^.50 


$29-50 


23-36 
20,20 


— 00.06 
—  5-^5 


ri3-6.'^ 

f  2.66 


UlSCtlSSION. 

Prof.  W.  M.  Stine,  Chicago:  Ibis  well  known  that 
Europe  has  far  excelled  America  in  the  development  and 
applications  of  the  storage  battery.  This  has  not  been  due 
entirely  to  apathy  manifested  in  this  country -toward  the 
storage  battery,  but  rather  to  positive  prejudice .  This 
prejudice  has  been  so  marked  in  the  past  that  those  inter- 
ested in  the  development  of  the  storage  battery  have  been 
accorded  derision  instead  of  encouragement.     In  such  bad 


FIG.    4.       STOR.\GE   OF  ENERGY  '  ESSEMTIAL     TO     ECONOMY    OF    WORKING  , IN    CENTRAL   STATIONS. — ARRANGEMENT   OF 

STEAM   PLANT   WORKING   UNDER   HALPIN'S    FEED   STORAGE   SYSTEM,    SUPPLYING   STEAM    FOR  LIGHTING, 

HEATING,    COOKING,    ETC.,    IN   LARGE   ENGLISH   HOTEL. 

am  not  at  all  frightened,  is  minimized,  as  the  cylinders  here 
radiate  against  each  other,  so  that  only  one-quarter  of  the 
total  surface,  or  say,  one  cylinder,  will  be  under  the  influ- 
ence cf  losses  from  radiation.  I  have  arranged  this  plant 
so  that  there  is  a  wooden  gallery  in  the  roof,  and  into  this 
gallery  all  the  various  handles  are  brought  for  working  the 
apparatus.  I  have  taken  this  precaution  so  that  should  any 
joint  break  the  men  in  change  are  perfectly  safe,  and  being 
in  the  gallery  they  can  control  the  valves  and  blow  the  ves- 
sel off,  any  escaping  steam  passing  out  through  louvres  in 
the  roof.  The  boilers  for  this  plant  are  not  shown.  Vou 
will  observe  the  thermal  storage  vessels  are  completely  fin- 
ished in  the  riveting  macliiue,  not  a  single  rivet  being  put  in 
by  hand,  and  owing  to  the  form  of  the  dished  ends,  there  is 
not  a  single  stay  in  the  whole  vessel,  so  that  they  are  abso- 
lutely free  to  expand  in  any  d.irection  without  doing  injury 
by  tearing  themselves  to  pieces.  All  the  valves,  etc.,  are 
arranged  so  that  any  one,  or  all  vessels,  can  be  cut  out  of 
use." 

In  conclusion  I  will  say  that,  of  all  the  methods  of  storage 
available,  the  storage  battery  would,  on  theoretical  grounds, 
be  the  best  because  of  its  forming  the  last  link  in  the  chain, 
thereby  giving  the  economies  of  continuous  working  to  all 
that  precede.  Unfortunately,  it  involves  such  large  losses 
in  itself  as  to  nearly  if  not  quite  nullify  the  advantages  it 
would  otherwise  present.  And,  again,  its  extreme  cost 
above  all  other  methods  renders  it  unavailable  in  any  com- 
plete storage  project,  unless  fuel  is  dear. 

We  are  therefore  compelled  to  go  back  of  the  engine  for 
our  equalization  schemes  and  put  up  with  the  losses  due  to 
variable  load  upon  all  that  follows.  Fortunately,  the  losses 
which  we  can  overcome  at  this  early  stage  are  quite  consid- 
erable, and  we  have  a  number  of  methods  at  hand.  Of 
these  the  gas  engine — involving  a  gas  storage— seems  to 
give  the  best  results.  Very  closely  following  this  comes 
Halpin's  combined  feed  and  steam  storage,  followed  by 
feed  storage  and  steam  storage.  Below  is  given,  in  tabular 
form,  the  cost  to  produce  for  one  year  one  electrical  horse 
power,  with  coal  at   $1.75   per   ton   and   at   $3.50  per  ton; 

.3/l§o,  the  saving  effected  hy  t^e  yaripps  methods  over  present 


FIG.    5.       STORAGE   OF    ENERGY    ESSENTIAL    TO    ECONOMY 
OF  WORKING  IN  CENTRAL   STATIONS. — HALPIN's  COM- 
BINED   FEED    AND    STEAM     STORAGE    SYSTEM,    IN 
CONNECTION    WITH   REFUSE   DESTRUCTORS, 
TO     SUPPLY  .  STEAM    TO     A     MUNICIPAL 
LIGHTING     STATION      {BOILERS     NOT 
SHOWN). 

repute  have  they  been  held  that  no  scientist  dared  risk  his 
reputation  in  thorough  investigation  of  this  class  of  electri- 
cal apparatus.  As  a  consequence,  the  development  has 
rested  largely  with  a  class  of  well-meaning  men  who  have 
lacked  the  proper  scientific  knowledge  and  experience  to  do 
justice  to  theirwork.  Their  efforts,  being  so  largely  of  a 
hit-and-miss  style  and  so  little  scientific,  have  caused  the  his- 
tory of  storage  battery  development  to  be  filled  with  chap- 
ters of  failures  rather  than  successes.  What  real  good  has 
been  accomplished  by  these  persevering  but  untrained 
workers  through  years  of  toil  and  failure  could  have  been 
more  quickly  and  easily  accomplished  had  men  of  compe- 
tent scientific  ability  taken  hold  of  the  subject,  as  they 
should. 

But  a  change  seems  to  be  occurring.  The  storage  battery 
is  rapidly  becoming  an  important  factor  in  the  economies 
of  electrical  engineering.  But  since  a  widespread  interest 
in  the  use  of  accumulators  has  become  a  factor,  it  is  neces- 
sary to  regard  the  question  of  their  economy  from  the  cau- 
tioning standpoint.  It  is  well  to  recognize  that  the  Amer- 
ican storage  batieryis  at  present  insufficiently  developed  to 
meet  the  demand.  This  criticism  is  given  only  in  the  desire 
to  present  [hgr  subject  truthfully.  Just  here  we  must  learp 
[CQnfim(e(f.  on  J)a^f  i2^.'\ 
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The  Hawaiian  cable  project  under  government  control 
was  doomed  when  the  administration  announced  ils  inten- 
tion to  veto  the  bill  providing  for  an  appropriation  of 
$500,000  for  the  project  unless  this  provision  was  stricken 
out.  The  measure  was  one  of  the  last  disposed  of  in  the 
closing  hours  of  the  Senate.  Without  so  much  as  the  call 
of  the  yeas  and  nays,  the  Senate  receded  from  its  amendment 
to  the  diplomatic  and  consular  bill.  .\t  10.30  o'clock  on  Sun- 
day night  it  became  evident  the  House  would  not  yield,  but 
would  allow  the  appropriation  bill  to  fail  and  force  an  ex- 
tra session  rather  than  allow  the  cable  to  be  built.  Senator 
Hale  made  a  last  plea  for  the  cable  plan,  of  which  he  was 
the  father  in  the  Senate,  but  when  White  of  California, 
representing  the  state  chiefly  interested,  and  who  had 
worked  for  the  cable  in  the  most  vigorous  manner,  an- 
nounced in  a  short  speech  that  it  would  be  impossible  to 
force  the  House  over  to  the  Senate's  way  of  thinking,  the 
bottom  dropped  out  of  the  whole  fight,  and  the  Senate 
consented  at  10:40  Sunday  night,  after  nearly  a  week  of 
futile  conference.  It  had  been  hoped  throughout  the  con- 
ference that  the  Senate  would  persist  in  its  demand,  and 
that  the  House  would  recede.  The  action  of  Congress  is  a 
great  disappointment  to  all  who  were  interested  in  the 
project. 

The  only  chance  for  an  American  cable  at  the  present 
time  seems  to  be  in  the  success  of  the  International  Pacific 
Cable  company,  which  has  been  formed  for  the  purpose  of 
constructing  a  cable  between  this  country  and  the  Hawaiian 


Islands,  thence  to  Japan,  the  mainlands  of  Asia  and  Aus- 
tralia. Inasmuch  as  this  company  will  undoubtedly  require 
a  large  appropriation  in  the  form  of  a  subsidy,  it  is  not  at  a'l 
improbable  that  it,  too,  will  fail.  At  any  rate  nothing  import- 
ant can  be  done  before  the  next  Congress  meets  and  in  the 
meantime  the  Canadian  project  nmy  develop  on  other  lines 
than  those  now  contemplated,  leaving  this  country  entirely 
helpless.  A  golden  opportunity  has  been  thrown  away  and 
Congress  by  its  action  has  made  itself  not  only  ridiculous 
but  contemptible  by  its  subsenuency  to  the  dictation  ot 
those  opposed  to  the  annexation  of  Hawaii. 


^of  the  proposed  law,  the  governor  is  authorized  to  make  the 
appointment,  and  the  salary  provided  by  the  act,  $2,500  per 
year  for  the  head  of  the  department  and  $2  per  day  for  the 
deputies  should  secure  competent  and  reliable  men. 


According  to  the  tabulated  statement  included  in  the 
annual  report  of  the  commissioner  of  patents,  there  were 
22,145  patents  issued  during  1894  that  were  classified  by  the 
department  as  electrical.  This  table  is  made  up  by  classe.s 
alphabetically  arranged,  and  includes  under  the  general 
heading  of  "Electricity,"  the  following  subdivisions:  Con- 
ductors, railways,  generation,  medical  and  surgical,  motive 
power,  special  applications.  There  are  also  these  classes: 
Electric  lighting,  electric  signaling,  electro-chemistry,  teleg- 
raphy and  telephony.  Metal  welding,  metal  welding  tools 
and  measuring  instruments  form  separate  classes,  and  there 
is  no  means  of  knowing  whether  they  include  the  electrical 
devices  of  these  classes  or  whether  the  latter  are  grouped 
under  "special  applications."  For  many  reasons  it  would 
be  well  to  make  a  more  detailed  statement  and  a  more  accu- 
rate classification.  The  table  shows  that  393  medical  and 
surgical  devices  have  been  classified  as  electrical,  but  it  is 
safe  to  say  that  a  vast  majority  of  these  belong  to  the  elec- 
tric belt  and  hair  brush  type  and  are  not,  strictly  speaking, 
electrical  inventions.  No  better  evidence  could  be  desired 
of  the  growing  importance  of  the  electrical  mdustry  than 
this  excellent  showing  in  the  report  of  the  patent  commis- 
sioner. It  is  to  be  regretted,  however,  that  the  report  also 
emphasizes  the  lack  of  facilities  under  which  the  department 
is  laboring.  It  would  be  hard,  indeed,  to  raise  the  efficiency 
of  the  Patent  Oflice  without  complying  with  the  recommen- 
dations of  the  commissioner,  and  Congress  seems  to  look 
upon  these  suggestions  with  little  favor,  although  they  are 
generally  acknowledged  to  provide  for  much  needed  improve- 
ments. 


Among  the  numerous  bills  affecting  electrical  interests 
that  are  before  the  present  Legislature  at  Albany  is  that  re- 
cently introduced  into  the  Assembly  by  Mr.  Fitzgerald  and 
referred  to  the  ways  and  means  committee  for  hearing. 
This  bill  provides  for  the  inspection  of  electric  meters,  and 
there  are  many  features  that  commend  it  to  fair-minded  men. 
At  the  present  time  central  station  managers  generally  favor 
the  plan  of  supplying  current  on  the  meter  system,  and 
customers  who  do  not  wish  to  take  unfair  advantage  of  the 
companies,  or,  in  other  words,  who  are  willing  to  pay  for  what 
they  get,  are  satisfied  with  this  arrangement.  The  day  of  flat 
rates  is  passed,  at  least  in  large  cities,  and  the  meter  system 
is  gaining  in  favor  in  the  smaller  communities  as  well.  The 
object  of  the  measure  is  commendable,  and  if  wisely  and 
carefully  enacted  the  bill  will  work  to  the  advantage  of 
the  central  station  managers,  as  it  will  place  the  business'of 
supplying  current  upon  a  much  firmer  and  far  more  sub- 
stantial basis  than  it  occupies  at  the  present  lime.  Every 
central  station  manager,  it  seems,  would  be  only  too  glad 
to  have  the  stamp  of  official  approval  upon  the  measuring 
apparatus  upon  whose  report  the  bills  of  consumers  are 
based.  It  would  put  an  end  to  needless  controversies 
over  the  accuracy  of  the  meters,  and  while  the  proposed 
arrangement  might  for  a  time  cause  some  embarrass- 
ment, as  soon  as  the  public  was  convinced  of  the  relia- 
bility of  the  system  there  would  be  no  further  trouble. 
There  is  one  provision  of  the  bill  which  will  doubtless 
provoke  opposition  to  the  measure.  It  is  provided 
that  *'all  such  meters  shall  have  exposed  indexes,  and 
so  constructed  that  the  public  can  read  them."  It  is 
hardly  the  province  of  the  Legislature  to  prescribe  the  type 
of  meter  to  be  employed,  hut  rather  adapt  itself  to  prevail- 
ing conditions.  The  proposed  bill  invests  the  inspector  of 
meters  with  powers  somewhat  similar  to  those  of  the  sealer 
of  weights  and  measures.  Surely  the  state  has  not  the  right 
to  insist  upon  the  adoption  of  certain  types  of  scales  and 
measuriig  instruments  for  dealers  in  groceries,  provisions 
and  dry  goods.  Any  instrument  that  is  accepted  by  the 
trade  as  reliable  and  accurate  must  be  recognized  by  the  state, 
and  while  it  is  well  for  the  public  to  have  properly  constituted 
authorities  inspect  these  instruments  to  insure  fair  treatment 
at  the  hands  of  the  companies,  it  would  be  a  gross  infringe- 
ment of  the  rights  of  the  people  to  dictate  what  style  of  ap- 
paratus should  or  should  not  be  used.  There  are  plenty  of 
ways  to  guard  the  public  interest  without  resorting  to  such 
arbitrary  measures. 

It  seems  that  the  principal  point  of  interest  to  the  elec- 
trical fraternity  is  to  secure  the  appointment  of  a  competent 
inspecior  and  reliable  assistants  for  this  work.    By  the  terms 


Among  the  recommendations  contained  in  the  report  of 
the  State  Board  of  Railroad  Commissioners  in  the  matter  of 
the  investigation  of  accidents  on  trolley  roads  in  the  city  of 
Brooklyn,  is  one  that  the  method  of  payment  of  the  motor- 
men  and  conductors  shall  be  such  as  to  tend  in  no  event  to 
cause  employes  to  attempt  to  make  up  time  by  running 
at  an  excessive  rate  of  speed.  Ordinances,  it  says,  should 
also  be  enacted  by  the  Common  Council  and  enforced  by 
the  police  authorities  regulating  the  speed  of  cars  and  the 
obstruction  of  tracks  by  vehicles.  Further  recommendations 
concerning  the  employment  of  fenders  are  made.  The  re- 
port says  :  "  The  question  of  fenders  on  electric  and  cable 
cars  is  one  to  which  this  board,  for  the  past  year,  has  given 
its  careful  consideration,  by  personal  examination  as  to  the 
practical  working  of  the  several  forms  in  use  in  different 
cities  in  the  state,  and  also  by  examination  of  types  used  in 
other  states.  The  time  has  arrived,  owing  to  the  rapid  in- 
crease in  the  number  of  electric  and  cable  cars,  when  the 
adoption  of  the  best  obtainable  form  of  fender  is  urgent. 
The  companies  should  not  wait  until  a  perfect  fender  is  ob- 
tained, but  they  should  get  the  best  forms  at  present 
in  use  and  improve  upon  them."  By  far  the  most  im- 
portant recommendation,  however,  is  that  relating 
to  the  employment  of  motormen.  The  commissioners 
emphasize  the  responsibility  of  this  position  and  the  neces- 
sity of  securing  competent  men.  It  recommends  "that  all 
applicants  for  positions  as  motormen  shall  be  subjected  to  a 
thorough  examination  as  to  their  habits,  physical  abiHty 
and  intelligence.  If  this  examination  is  satisfactory,  theap- 
plicant  shall  be  placed  in  a  shop  or  power  house  where  he  can 
betaught  and  made  familiar  with  the  pov/er  and  machinery  he 
is  about  to  control.  When  this  is  done  he  should  be  placed 
on  a  car  with  an  instructor,  and  when  the  latter  is  satisfied 
as  to  the  applicant's  capability  for  the  position  of  motorman 
he  shall  so  certify  to  the  manager,  and,  if  appointed,  the 
applicant  should  first  serve  on  the  lines  of  least  travel. 
These  requirements  will  necessitate  the  employment  of 
first-class  men,  and  they  should  be  strictly  held  to  the 
observance  of  all  ordinances,  rules  and  regulations."  The 
board  renews  the  suggestions  made  byit  in  December,  1S93, 
which  were  published  in  its  annual  report  for  that  year  and 
again  published  in  the  report  of  1894. 


There  was  general  rejoicing  in  electrical  circles 
throughout  the  country  last  Monday  when  the  announce- 
ment was  made  that  the  Supreme  Court  of  the  United 
States  had  handed  down  its  decision' in  the  case  of  the  Bate 
Refrigerator  company  against  Francis  Sulzberger  &  Co., 
sustaining  the  opinion  of  the  lower  court  and  dismissing  the 
appeal  from  its  decision.  The  opinion,  which  was  written 
by  Justice  Harlan  and  concurred  in  by  all  the  other  just  ces, 
determines  the  question  of  the  life  of  American  patents  upon 
inventions  previously  patented  abroad.  The  point  involved 
is  the  construction  of  section  48S7  of  the  revised  statutes, 
which  provides  that  "  every  patent  grantel  for  an  invention 
which  has  been  previously  patented  in  a  foreign  country 
shall  be  so  limited  as  to  expire  at  the  same  time  as  the  for- 
eign patent,  or  if  there  be  more  than  one  at  the  same  time, 
with  one  having  the  shortest  term,  and  in  no  case  shall  it  be 
in  lorce  more  than  seventeen  years."  In  this  case  the 
court  held  that  the  invention  for  which  Bate 
received  a  patent  was  previously  patented  in  a 
foreign  country,  and  that  the  United  States  patent 
expired  with  the  foreign  patent.  The  case  involves 
many  important  patents,  including  those  held  by 
the  General  Electric  company  on  the  incandescent  lamp, 
the  lamp  socket  and  the  multiple  arc  system,  the  Amer- 
ican Bell  Telephone  company  upon  the  battery  telephone 
and  other  apparatus,  the  Western  Union  lelegraph  com- 
pany upon  a  quadruplex  telegraph  system,  and  m<my  minor 
patents.  The  general  public  is  principally  interested  in  the 
telephone  and  incandescent  lamp  patents,  and  the  greatest 
interest  is  displayed  in  these  patents  by  the  electrical  frater- 
nity as  well.  The  lamp  companies  which  been  tied  np  by 
the  General  Electric  company  are  naturally  jubilant  over 
the  decision.  Several  lamp  cases  that  have  been  pending 
in  the  lower  courts  will  now  be  decided.  Many  of  these  have 
been  delayed  by  the  circuit  court  judges,  pending  the  deci- 
sion of  the  Supreme  Court  in  the  Bate  case,  and  now  that 
this  decision  has  been  handed  down,  they  will  undoubtedly 
be  disposed  of  at  one?. 

The  lamp  industry  of  the  country  will  be  greatly  benefited 
by  this  decision  and  several  factories  that  have  been  awaiting 
this  favorable  conclusion  will  be  started  up  at  once.  This 
action  will  have  a  far-reaching  influeuLie  upon  the  trade 
generally,  and  will  du  much  to  restore  the  electrical  business 
in  every  department  to  its  former  prosperous  condition. 
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DECISION  AT  LAST. 


Supreme    Court    Justices    Find    Against 
the    Bate       Refrigerator    Company, 
Establishing      Principle     That 
Terminates    Fundamental 
Telephone     and      In- 
candescent Lamp 
Patents. 


The  long  expected  and  vastly  important  decision  in  the 
Bate  Refrigerating  case  was  handed  by  the  justices  of  the 
United  States  Supreme  Court  in  Waahhigton  on  March  4th. 
The  justices  were  unanimous  in  deciding  against  the  Bate 
company,  the  appellant,  and  promulgating  the  opinion  that 
the  invention  for  which  the  United  States  patent  to  John  J. 
Bate  was  issued  wa?,  under  the  facts  stated,  "previously 
patented  in  a  foreign  country''  within  the  meaning  of  those 
words  ID  Sec.  4,887  of  the  Revised  Statutes,  and  that  the 
United  Slates  patent  to  hira  expired  under  the  terms  of  that 
section  before  the  expiration  of  seventeen  years  from  its 
date.  The  opinion  is  written  by  Mr.  Justice  Harlan. 
Hardly  anyone  intelligently  interested  in  electrical  develop- 
ment in  the  United  States  need  be  told  of  the  great  import- 
ance of  this  decision  to  the  industry,  although  the  patent  in 
suit  is  not  of  an  e.ectrical  nature  at  all.  The  court  has, 
however,  definitely  construed  the  language  of  the  statute 
to  mean  that  an  American  patent  expires  at  the  termination 
of  the  first  foreign  patent  issued  before  the  granting  of  the 
American  patent  for  the  same  invention.  This  means,  of 
course,  that  the  fundamental  Edison  incandescent  lamp 
patent  and  the  Edison  carbon  transmitter  patent?,  owned 
respectively  by  the  General  Electric  company  and  the 
American  Bell  Telephone  company,  were  cut  off  by  the 
expiration  of  the  respective  foreign  patents;  and  this  im- 
plies, in  turn,  that  the  incandescent  lamp  and  telephone 
fields  are,  in  general  terms,  open  to  the  world  for  compe- 
tition, althougli  the  two  great  companies  named  still  possess 
subsidiary  patents  on  methods  of  manufacture  and  opera- 
tion that  are  of  considerable  value.  But,  broadly  speak- 
ing, the  cloud  of  doubt  in  relation  to  infringement  has  been 
lifted  from  the  manufacturer  of  incandescent  lamps  and 
the  teiephone  business.  It  was  realized  that  this  would  be 
the  result  of  a  decision  against  the  Bale  company,  and 
the  case  wa?,  by  an  agreement,  fought  out  by  some  of  the 
greatest  lawyers  in  the  country,  representing  the  electrical 
interests  involved.  The  General  Electric  and  Bell  companies 
took  the  ground  that,  in  a  question  of  this  kind,  in  deter- 
mining the  time  of  issuing  American  and  foreign  patents 
for  the  same  invention,  the  American  patent  should  be 
reckoned  from  the  date  of  making  the  application.  In  the 
case  of  the  lamp  patent  the  application  at  Washington  an- 
tedated the  issuing  of  the  Canadian  patent,  and  thus,  il  this 
argument  prevailed,  the  expiration  of  the  latter  patent  would 
not  limit  the  hfe  of  the  American  patent.  But  the  justices 
held  that  the  language  of  the  statute  plainly  contemplated 
the  respective  dates  of  the  actual  issue  of  the  patents;  and 
their  decision  thus  throws  open  the  telephone  and  incan- 
descent lamp  fields. 

Abstract  or  the  Opinion. 

The  opinion  begins  with  a  review  of  the  patent  laws  since 
the  foundation  of  the  government,  tracing  minutely  the 
provisions  as  to  foreign  and  domestic  patents.  It  sums  up 
the  laws  thus: 

From  this  history  of  the  several  acts  of  Congress  relating 
to  patents  for  inventions  it  appears: 

1.  That  in  all  the  above  acts  Congress  had  in  mind  the 
date  of  an  application  for  a  patent,  the  date  of  the  filing  of 
specifications,  and  the  date  of  the  patent. 

2.  That  under  the  act  of  1S36  a  patent  could  not  be 
granted  if  it  appeared  that  the  applicant  was  not  the  original 
and  first  inventor  or  discoverer,  or  that  any  part  of  that 
which  was  claimed  as  new  had  before  been  invented  or  dis- 
covered or  patented  or  described  in  any  foreign  publication 
as  in  use  in  this  or  any  foreign  country;  yet  an  original  and 
true  inventor  was  not  to  be  deprived  of  a  patent  for  his  *-in- 
vention  by  reason  of  his  having  previously  taken  out  letters 
patent  therefor  in  a  foreign  country,  and  the  same  having 
been  published  at  any  time  within  six  months  next  preced- 
ing the  filing  of  his  specification  and  drawings." 

3.  That  under  the  act  of  1S39  an  inventor  whose  inven- 
tion had  not  been  introduced  into  public  and  common  use 
in  the  United  States  prior  to  the  application  for  a  patent 
should  not  be  debarred  from  receiving  a  patent  by  reason  of 
his  invention  "having  been  patented  in  a  foreign  country 
more  than  six  months  prior  to  his  apphcation.'' 

4.  That  under  the  act  of  1S70  an  inventor  whose  invention 


had  not  ben  introduced  into  public  use  in  the  United  States 
for  more  than  two  years  prior  to  the  application  should  not 
be  debarred  from  receiving  a  patent  by  reason  of  its  having 
been  first  patented  or  caused  to  be  patented  in  a  foreign 
country — these  words  not  bemg  qualified,  as  in  the  act  of 
1839,  by  any  reference  to  the  date  of  the  application. 

5.  That  when  an  American  patent  was  gi-anted  in  con- 
formity with  the  sixth  section  of  the  act  of  1S39  for  an  in- 
vention "patented  in  a  foreign  country  more  than  six  months 
prior  to  his  appHcation"  it  expired  in  every  case  at  the  end 
of  14  years  from  the  date  or  publication  of  such  foreign 
letters  paten  I,  and  when,  in  conformity  with  the  twenty- fifth 
section  of  the  act  of  1870,  a  patent  was  granted  for  an  in- 
vention, "first  patented  or  caused  to  be  patented  in  a  foreign 
country,"  it  expired  "at  the  same  tim.e  with  the  foreign 
patent,  or,  if  there  be  more  than  one,  at  the  same  time  with 
the  one  having  the  shortest  term.'* 

6.  That  under  the  revised  statutes,  while  a  patent  for  an 
invention  could  not  be  withheld  nor  deemed  mvalid  "  by 
reason  of  its  having  been  first  patented  or  caused  to  be 
patented  in  a  foreign  country,  unless  the  same  has  been  in- 
troduced into  public  use  in  the  United  States  more  than 
two  years  prior  to  the  application,"  yet  "every  patent 
granted  for  an  invention  previomly  patented  in  a  f^oreign 
country  shall  be  so  limited  as  to  expire  at  the  same  time" 
with  the  one  having  shortest  term,  "  in  no  case  to  remain  in 
force  longer  than  seventeen  years." 

Justice  Harlan  then  takes  up  the  legal  contention  of  the 
plaintiff  that  when  the  same  invention  is  patented  both  in 
this  country  and  abroad  the  American  patent  remains  in 
force  for  seventeen  years  from  its  date  if  the  foreign  patent 
was  issued  after  the  application  therefor,  although  prior  to 
the  dale  of  the  American  patent.  The  interpretation  placed 
upon  the  act  of  1S70  by  the  Patent  Office  and  the  courts  is 
minutely  considered  and  copious  decisions  cited,  and  the 
justice  says  that  the  Supreme  Court  may  well  adopt  that 
construction  which  is  in  harmony  with  settled  practice  and 
under  judicial  decisions  which  may  be  disturbed  or  de- 
stroyed by  the  announcement  of  a  new  rule.  The  court 
then  says : 

Was  the  Bate  invention  patented  abroad  before  it  was 
patented  in  this  country?  If  so  the  American  patent  ex- 
pired with  the  foreign  patent  and  thereby  the  American 
public  became  entitled  to  use  the  invention  from  the  time 
the  foreign  public  was  permitted  to  use  it.  Congress,  in 
effect,  by  the  existing  laws,  says  to  an  inventor  seeking  to 
enjoy  the  exclusive  use  in  this  country  of  his  inventirn  for 
the  term  prescribed  by  law:  "If  your  invention  has  not 
been  mtroduced  into  public  use  in  the  United  States  for 
more  than  two  years  you  may,  upon  complying  with  the  con- 
ditions prescribed,  obtain  an  American  patent,  and  you 
may,  if  you  can,  obtain  a  foreign  patent.  But  the  American 
patent  will  be  granted  on  the  condition  that  if  you  obtain 
ihe  foreign  patent  first  your  invention  shall  be  free  to  the 
American  people  whenever,  by  reason  of  the  expiration  of 
the  foreign  patent,  it  becomes  free  to  people  abroad;  but  in 
no  case  shall  the  term  of  the  American  patent  exceed  seven- 
teen years."  This  we  deem  to  be  a  sound  interpretation 
ot  the  statute,  givinc  to  the  words  used  the  meaning  re- 
quired by  their  ordinary  signification.  In  our  judgment  the 
language  used  is  so  plain  and  unambiguous  that  a  refusal  to 
recognize  its  natural,  obvious  meaning  would  be  justly  re- 
garded as  indicating  a  purpose  to  change  the  law  by  judi- 
cial action,  based  upon  some  supposed  policy  of  Congress. 

It  is  also  said  the  United  Stales  promised  the  inventor 
when  making  his  application  to  give  him  a  patent  for  the 
full  term  of  seventeen  years  from  the  date  of  his  patent  if 
upon  examination  it  was  found  that  he  was  entitled  to  one 
at  the  time  of  such  application,  and,  consequently,  a  curtail- 
ment of  that  term  by  reason  of  something  occurring  after 
the  filing  of  the  application  and  for  which  he  may  not  be  re- 
sponsible is  not  consistent  with  good  faith  upon  the  part  of 
the  government.  Of  course  this  court  would  hesitate  to 
accept  any  construction  of  an  act  of  Congress  that  would 
imply  bad  faith  upon  the  part  of  any  branch  of  the  govern- 
ment. But  the  contention  just  referred  to  assumes  the  very 
matter  in  dispute.  It  assumes  that  the  promise  to  the  in- 
ventor was  not  accompanied  by  any  condition  authorizing 
the  government  to  limit  the  term  of  its  patent  to  some 
period  less  thaii  seventeen  years  from  its  dale.  If  the 
promise  to  issue  a  patent  is  mide  with  the  reservation  in  the 
statute  containing  the  promise  that  the  patent,  when  issued, 
should  be  limited  to  expire  with  any  foreign  patent  previ- 
ously issued  for  the  same  invention,  then  there  is  no  basis 
for  the  suggestion  that  the  enforcement  of  that  condition 
violates  any  promise  made  to  the  inventor. 

Our  answers,  therefore,  to  the  questions  certified  are  that 
the  invention  for  which  a  United  States  patent  to  Bate  was 
issued  was,  under  the  facts  stated,  "previously  patented  in 
a  foreign  country,"  within  the  meaning  of  those  words  in 
Sec.  4,887  of  the  Revised  Statutes,  and  tha.  the  United 
States  patent  to  him  expired  under  the  terms  of  that  section 
before  the  expiration  of  seventeen  years  from  its  date. 

History  of  the  Case. 
The  Bate  Refrigerating  case  involved  directly  but  a  small 
sum  of  money,  and  the  complainant  would  probably  have 
never  thought  it  worth  while  to  bring  the  case  to  a  hearing 
had  it  not  been  that  the  lawyers  of  the  General  Electric 
company  and  the  Bell  Telephone  company  discovered  that 
this  case  directly  involved  the  point  in  which  ihey  were  so 
vitally  interested  and  would  furnish  the  earliest  opportunity 
of  bringing  it  before  the  Supreme  Court.  The  result  was 
that  the  complainant  soon  found  itself  represented  in  court 
by  such  eminent  and  expensive  counsel  as  James  C.  Carter, 
James  J.  Storrow  of  Boston,  counsel  for  the  Bell  Telephone 
company,  and  ex-Commissioner  of  Patents  Charles  E. 
Mitchell  and  F.  P.  Fish  of  New  York,  counsel  for  the  Gen- 
eral Electric  company.  No  sooner  had  these  eminent  coun- 
sel put  in  an  appearance  than  the  defendant,  Sulzberger, 


found  himself  represented  by  the  equally  eminent  counsel 
retained"  by  the  Westinghouse  Electric  &  Manufacturing 
company  and  the  anti-Bell  telephone  interests,  including 
Wheeler  H.  Peckham,  Edmund  Wetmore,  Benjamin  H. 
Bristow  and  Leonard  Curtis  of  New  York  and  Charles  H. 
Aldrich,  ex-solicitor  general,  of  Chicago. 

The  question  was  elaborately  argued  before  the  Circuit 
Court  of  Appeals  for  the  Southern  District  of  New  York, 
Judges  Wallace,  Shipman  and  Lacombe  sitting,  but  the 
court  declined  to  take  the  responsibility  of  deciding  the 
question  and  certified  it  up  to  the  Supreme  Court  of  the 
United  States.  This  court  treated  the  case  as  one  of  so 
great  importance  that  it  took  the  unusual  course  of  assign- 
ing it  for  hearing  some  three  years  in  advance  of  the  regular 
order  and  also  allowing  double  the  usual  time  for  argument. 
The  oral  arguments  were  by  James  C.  Carter  and  ex-Com- 
missioner of  Patents  Mitchell  for  the  General  Electric  and 
Bell  Telephone  interests  and  by  Edmund  Wetmore  and 
Wheeler  H.  Peckham  for  the  Westinghouse  and  anti-Bell 
telephone  interests,  and  a  large  number  of  briefs  were 
filed  on  behalf  of  various  other  interests  affected. 

Probably  there  has  been  no  case  argued  before  the  Su- 
preme Court  since  the  war  in  the  outcome  of  which  so  many 
lawyers  were  interested. 

A  number  of  important  electrical  patents  that  have  been 
overshadowed  by  the  interest  in   the  telephone  and  incan- 
descent lamp  litigation  are  also  affected  by  this  decision. 
General  Effect.— Interviews. 
The  mere  anticipation  of  the  Bate  Refrigerating  decision 
had  a   marked  effect  upon   the  quotations  of  the    stocks 
affected  by  it.  General  Electric   having  declined  in  a  short 
time  in  New  York  from  37  to  29  on  Saturday.     American 
Bell  Telephone  stock  also  showed  a  marked  decline.    Upon 
the    rumor  of  the  decision  on  Monday  morning    General 
.  Electric  experienced  a  sharp  decline  to  26}s  and  Bell  Tele- 
phone to  139. 

A  dispatch  from  Boston  states  that  the  decision  in  the 
Bate  case  created  no  excitement  in  the  local  stock  market. 
Bell  Telephone  and  the  other  stocks  affected  closed  strong. 
The  only  explanation  is  that  the  decision  was  anticipated 
and  a  slump  was  successfully  guarded  against. 

In  general  the  decision  caused  rejoicingin  electrical  circles 
throughout  the  whole  country,  except  among  the  compara- 
tively few  interested  in  preserving  the  lamp  and  telephone 
monopolies.  It  was  felt  to  be  a  good  thing  for  the  industry, 
removing  doubt,  stimulating  business  and  exerting  a  whole- 
some influence  throughout  the  length  and  breadth  of  the 
land.  The  lamp  and  telephone  interests  are  such  impoitant 
branches  of  the  industry  that  nearly  everybody  felt  disposed 
to  extend  and  receive  congratulations.  Seldom  has  a  court 
decision  had  such  a  pronounced  and  cheering  effect  on  a 
great  industry  as  in  this  case. 

Speaking  of  the  effect  of  the  Bate  decision  upon  the  in- 
terests of  the  electrical  companies  generally,  George  Westing- 
house, Jr.,  said:  "The  control  of  one  side  of  the  Bate  case' 
was  secured  by  the  General  Electric  company,  with  the  view' 
of  having  the  lower  court's  decision  reversed  as  to  the  inter- 
pretation of  the  law  determining  the  life  of  American  pat- 
ents. The  Westinghouse  Electric  company  in  self-defense 
naturally  took  the  opposite  side,  and  it  seems  it  has  been 
successful.  It  would  seem  that  the  General  Electric  com- 
pany, which  has  heretofore  been  the  aggressor  and  plaintiff, 
will  now  have  to  bend  its  energies  in  the  direction  of  pro- 
tecting itself  from  the  penally  of  its  own  actual  infringe- 
ments." 

A.  S.  Terry  of  the  Sunbeam  Lamp  Manufacturing  com- 
pany of  Chicago,  with  his  brother,  F.  S.  Terry,  received 
many  congratulations  on  the  decision.  Mr.  Terry  said  that 
the  great  value  of  the  decision  to  the  outside  lamp  manu- 
facturers lay  in  the  effect  it  would  have  on  the  minds  of  con- 
sumers, particularly  in  the  more  conservative  East,  where  it 
had  been  a  difhcult  matter  to  sell  any  but  Edison  lamps  for 
the  last  two  years,  owing  to  the  aggressive  attitude  of  the 
General  Electric  company.  Customers  often  preferred 
other  makes  of  lamps  to  the  Edison,  but  had  been  deterred 
from  purchasing  by  the  reflection  that  it  would  be  best  to 
take  no  chances  of  an  injunction.  This  fear  was  now  swept 
away.  Consumers  could  now  exercise  a  wise  discrimination 
in  purchasing  lamps,  taking  into  consideration  efficiency, 
life  and  price,  without  a  haunting  fear  of  legaj  entangle- 
ments, although,  to  be  sure,  the  General  Electric  company 
did  retain  some  important  patents  on  methods  of  manu- 
facture, such  as  the  seal  of  the  lamp.  Speaking  for  his  own 
company,  Mr,  Terry  could  say  that  great  care  had  been 
taken  not  to  infringe  these  minor  patents  and  that  the  com- 
pany was  in  position  to  take  care  of  all  business  offered 
at  a  price  that  i^:  could  accept.  The  principal  danger,  of 
course,  was  that  the  business  would  now  be  injured  by 
over-competition,  but  Mr.  Terry  felt  that  the  consumer 
would  make  a  more  critical  inquiry  into  the  efficiency  of 
his  lamp  than  ever  before,  and  in  that  case  he  had  no 
fear. 

Charles  A.   Brown  of  Bartcn  -S;  Brown,  the  patent  at- 
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torneys,  who  pay  particulai-  attention  to  electrical  patents, 
said: 

The  Supreme  Court  affirms  all  that  was  claimed  by  Sulz- 
berger, and  settles  forever  what  constitutes  the  life  of  an 
American  patent.  As  to  its  effects,  it  first  of  all  removes 
completely  all  proprietary  right  to  the  pitents  covering  the 
carbon  or  battery  telephone  transmitter.  The  Bell  company 
claimed  this  invention  under  the  Berliner  patent,  which  was 
decided  against  the  company  by  Judge  Carpenter  in  the 
lower  United  States  Court  in  Boston  several  months  ago. 
The  Supreme  Court's  decision  and  that  of  Judge  Carpenter 
make  it  possible  for  anyone  to  use  the  carbon  transmitter. 
The  Bell  company  still  holds  numerous  small  devices,  but 
its  fundamental  grip  is  gone  and  now  the  way  is  clear  for 
rivals.  The  incandescent  light  patent  controlled  by  the 
General  Electric  company  had,  under  the  most  favorable 
decision  of  the  courts,  only  three  years  to  run.  Its  value 
may  be  estimated  when  it  is  stated  that  good  judges  believed 
it  worth  $1,500,000  for  that  brief  period.  A  number  of 
people  have  been  preparing  to  start  lamp  works  in  this  city 
and  adjacent  cities.  They  have  been  holding  off  for  the 
Supreme  Court's  ruling  in  the  Bate-Sulzberger  case. 

Another  great  electrical  patent  which  is  curtailed  is  that 
issued  to  Edison  in  1887,  known  as  No.  369,280,  covering  a 
dynamo  with  translating  devices  in  multiple  arc.  Little 
has  b:^en  said  about  it  in  the  newspapers.  It  was  a  patent 
broad  enough  to  cover  every  device  for  transforming  elec- 
trical energy  into  mechanical  energy.  The  General  com- 
pany, which  holds  it,  began  suits  under  it  in  the  winter  of 
1S93-94  to  enforce  payment  of  royalties.  The  institution 
of  the  Bate-SuUberger  case  caused  those  suits  to  be  discon- 
tinued. There  are  other  minor  patents  involved.  The  cap- 
ital Wiltch  is  interested  runs  possibly  tomoretlian  .$300,000,- 
000.  Certainly  it  is  a  staggering  sum.  I  refer  now  to  elec- 
trical industries  alone,  but  throughout  American  mechan- 
ical industries  the  effects  of  the  decision  are  felt.  The  rub- 
ber industry  is  heavily  involved  and  a  number  of  others. 
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an  important  lesson  froni  the  past.  There  is  no  longer  a 
question  but  that  the  use  of  storage  batteries  will  effect  a 
considerable  saving  under  proper  conditions,  provided  the 
storage  battery  employed  be  reliable.  At  this  stage,  if  the 
expectations  based  on  the  storage  battery  be  too  high,  dis- 
appointment will  result  and  a  good  thing  again  rejected 
with  contempt.  For  this  reason  prospective  purchasers  of 
a  battery  should  be  put  in  possession  of  needed  caution  and 
should  be  well  aware  of  their  faults  in  order  to  properly  esti- 
mate their  virtues.  Lack  of  proper  knowledge  of  the  sub- 
ject can  be  assigned  against  many  makers,  inventors  and 
supporters  ot  this  form  ol  apparatus.  Mere  practical  knowl- 
edge of  storage  batteries  has  always  been  bought  at  a  high 
price.  There  is  scarcely  another  class  of  electrical  appara- 
tus wdiich  involves  so  many  intricacies  and  where  the 
chances  for  success  or  failure  are  decided  by  such  small 
margins.  A  storage  battery  plant,  when  it  fails,  fails  so 
completely  and  involves  such  a  relatively  great  expense, 
that  it  would  seem  only  thoroughly  competent  men  should 
be  employed  in  their  development  and  applications. 

For  the  last  few  years  the  technical  press  of  both  Europe 
and  America  has  given  us  a  great  deal  of  literature  on  the 
subject  of  accumulators.  In  most  cases  these  articles  have 
dealt  with  the  economy  resulting  from  the  use  of  accumula- 
tors, based  on  their  being  a  somewhat  perfect  piece  of  ap- 
paratus. Others  have  given  results  of  investigations,  point- 
ing out  their  faults  only.  Articles  relating  to  their  care  and 
installation  have  been  too  few  and  imperfect.  Just  at  this 
juncture,  when  their  use  is  shown  to  be  so  desirable,  there 
is  necessity  for  a  good  deal  of  plain,  truthful  statement. 
An  accumulator  plant  must  be  intelligently  and  judiciously 
cared  for.  lis  efficiency  at  best  is  low,  and  should  the 
charge  or  discharge  be  continued  too  long  the  total  effici- 
ency is  greatly  lowered.  The  accumulator  is  not  automatic 
in  its  action  in  the  same  sense  that  a  transformer  is,  and 
requires  constant  inspection  and  testing,  and  supervision  as 
well,  when  in  action.  The  saving  which  it  will  effect  at  the 
coal  pile  is  offset  by  the  price  paid  for  an  attendant,  and 
this  factor  must  not  be  overlooked  when  estimating  its 
economy.  The  cost  of  attendance  i^;  relatively  high  for 
small  plants.  Many  people  seem  to  think  a  battery  can  be 
left  to  take  care  of  itself  on  discharge,  but  when  the 
economy  of  the  plant  is  more  important  than  its  conven- 
ience this  is  not  possible. 

It  may  be  of  interest  to  call  attention  to  the  nature  and 
extent  of  attendanace.  During  charging  the  current  must 
be  regulated  so  as  not  to  exceed  a  certain  maximum,  and 
since  the  tendency  on  charging  is  to  decrease  the  current,  it 
must  be  frequently  regulated  to  hold  it  at  the  proper 
strength.  The  battery  itself  should  be  inspected  at  intervals 
during  charging  to  detect  excessive  gassing  and  unequal 
action  of  the  individual  cells.  Stress  should  be  placed  on 
looking  after  eacli  cell  rather  than  paying  attention  to  the 
battery  as  a  whole.  A  good  practice  is  to  wire  each  cell  to 
a  circular  switch  connected  with  a  reliable  voltmeter.  In 
this  way  the  voltage  of  each  cell  can  be  readily  taken  and  a 
bad  one  located.  It  is  not  sufficient  to  take  the  volts  at 
the  ends  of  a  series  during  charging  as  an  indication  of  the 
extent  of  charge.  A  sulphated  cell  may  cause  a  large  drop 
owing  to  high  internal  resistance;  the  connections  when 
badly  corroded  absorb  a  relatively  great  drop.  These  two- 
causes  may  make  the  main  voltmeter  indicate  the  termina- 
tion of  the  charging,  when  if  the  voltage  of  the  cells  was 
taken  separately,  the  charge  would  be  found  to  be  far  from 
complete.  The  separate  voltage  plan  is  then  a  check  on 
such  faults  as  bad  connections  and  poor  cells,  and  will  call 
attention  to  their  existence  so  they  can  be  remedied.  As 
the  electrolyte  evaporates  or  is  lost  through  gassing,  it  must 
be  frequently  renewed  and  brought  up  to  the  standard 
density.  The  hydrometer  is  a  piece  of  apparatus  that  must 
not  be  forgotten  in  the  installation  of  a  plant.  There  is 
always  danger  that  the  small  pieces  which  become  detached 
from  the  plates  will  cause  a  short-circuit.     Tp  prevent  this  a 


narrow  strip  of  thin  rubber  should  be  run  between  each 
pair  ofplates.  During  the  discharge  the  attendant  should 
see  that  the  discharge  capacity  of  the  batterv  is  not  exceeded, 
for  if  this  occurs  frequently  the  plates  will  be  damaged.  As 
the  discharge  proceeds,  the  voltage  must  be  taken  over  eacli 
cell  to  prevent  the  weaker  ones  from  over  discharge.  No 
matter  how  excellent  the  battery  may  be,  it  will  need  fre- 
quent repairs,  and  such  repairs  are  not  only  tedious  but  take 
a  great  deal  of  time.  This  consideration  must  be  allowed 
for  in  installing  a  plant  or  it   will  result  in   disappointment. 

An  accumulator  differs  from  the  the  dynamo  or  engine  in 
efficiency  of  working.  A  dynamo  is  most  efficient  when 
working  near  its  rated  capacity.  The  accumulator  is  not. 
The  lower  the  rate  of  charge  and  discharge,  within  certain 
limits,  the  higher  will  be  the  efficiency. 

Trade  competition  has  led  to  a  large  overrating  of  cells. 
The  ordinary  300  ampere  hour  cell  will  show  the  best  re- 
sults and  most  economical  lifeif  worked  to  only  75  per  cent. 
of  its  rated  capacity.  In  the  main  this  is  true  for  all  sizes, 
unless  the  maker  has  rated  his  plates  especially  low.  If 
work  too  high  a  too  large  proportion  of  the  plate  is  converted 
into  active  material  and  in  time  much  of  this  active  mate- 
rial wilt  scale  off  and  fall  to  the  bottom  of  the  cell.  The 
body  of  the  plate,  too,will  become  soft  and  spongy  and  com- 
pletely fall  apart.  Experience  has  shown  that  this  action  is 
not  confined  to  any  particular  form  of  plate,  but  seems  inevi- 
table at  some  period  in  the  life  of  all  plates.  If  a  plate  is 
abused  it  soon  makes  its  appearance;  if  properly  cared  for, 
it  comes  only  after  a  long  and  useful  life.  It  is  a  matter 
that  should  be  carefully  looked  after,  for  if  detected  be- 
fore the  softening  has  gone  too  far  it  may  be  partially  reme- 
died. The  soft  plate  should  Ije  removed,  washed  thor- 
oughly and  dried,  then  worked  as  a  negative  and  reduced  to 
spongy  lead,  when  it  is  in  a  condition  for  reforming.  Built 
up  in  this  manner,  it  can  be  restored  to  is  place  in  the  cell. 

European  experience  has  shown  that  it  is  possible  to  reach 
an  efficiency  in  watts  of  7=5  per  cent,  to  So  per  cent.  At 
present  a  good  cell  should  show  an  ampere  efficiency  of  at 
least  90  per  cent.  These  are  certainly  good  results  but 
would  seem  capable  of  improvement.  European  investiga- 
tors have  given  the  development  of  the  lead  battery 
a  vast  amount  of  scientific  and  practical  attention  for 
years,  and  their  results  may  be  accepted  as  indicat- 
ing very  nearly  high-water  work.  A  good  deal  seems  to  be 
expected  from  the  inventive  ingenuity  of  the  Americans,  but 
much  as  we  admire  this  we  believe  it  has  a  rather  hopeless 
task  in  the  lead  battery. 

The  most  we  can  expect  from  invention  is  to  make  the 
product  more  uniform  and  reliable.  The  storage  battery  is 
such  an  intricate  piece  of  apparatus  that  it  is  very  difficult 
to  secure  uniformity  in  production.  The  least  variation  in 
the  quality  of  the  materials  employed  in  making  them  often 
leads  to  disastrous  failure. 

At  present  it  seems  as  if  central  station  managers  would 
not  install  a  storage  battery  plant  unless  the  life  of  the 
plate  be  guaranteed  by  the  maker.  This  seems  to  be  an 
unfair  demand  unless  the  manager  in  turn  guarantees  the 
quality  and  extent  of  the  attention  to  be  given  to  the  plant. 
A  good  cell  may  be  ruined  by  injudicious  or  careless  treat- 
ment, and  the  margin  between  proper  care  and  unfair  treat- 
ment is  so  narrow  that  such  questions  would  involve  end- 
less complexity  and  litigation.  It  is  only  lair  to  the  manu- 
facturer that  he  guarantees  his  cells  to  be  fairly  uniform  as 
regards  capacity  and  efticiency,  and  the  question  of  life 
should  be  left  with  the  purchaser,  unless  poor  construction 
becomes  evident  in  the  life  of  the  battery.  In  order  to  |)rop- 
erly  discuss  the  probable  increase  in  efficiency  it  must  be 
borne  in  mind  that  an  accumulator  is  primarily  a  chemical 
device,  storing  chemical  rather  than  electrical  energy.  A 
certain  part  of  the  energy  is  lost  in  local  actions,  which  heat 
the  accumulator  on  charging  and  cool  it  during  discharge. 
A  metal  is  deposited  from  solution  in  what  chemists  call  a 
nascent  or  atomic  condition.  It  cannot  remain  in  the  atomic 
state,  but  immediately  unites  with  another  atom  to  form 
the  stable  molecule.  In  doing  this  heat  is  evolved  and  rep- 
resents utilizable  energy  lost.  On  discharge,  when  the  load 
unites  with  the  sulphuric  acid,  this  molecular  condition  is 
broken  up  and  heat  is  absorbed.  When  gases  are  evolved 
from  the  cell  they  pass  off  in  the  molecular  condition,  leav- 
ing their  heat  of  combination  to  the  cell.  A  number  of 
other  secondary  reactions  also  occur  on  both  charge  and 
discharge,  whose  energy  must  be  counted  off  from  the  effi- 
ciency of  the  cell.  From  the  nature  of  the  complex  chem- 
ical reactions  in  the  cell,  these  secondary  energy-absorbing 
reactions  cannot  be  well  reduced  in  amount.  If  the  chem- 
ical reactions  were  as  simple  as  those  usually  stated  by  the 
books,  we  might  hope  for  a  higher  efficiency.  Again,  there 
occurs  during  every  charge  and  discharge  a  certain  amount 
of  chemical  action  which  cannot  be  reversed,  and  the  ma- 
terial clogs  the  plates  and  accumulates  at  the  bottom  of  the 
cell.  These  will  eventually  consume  the  plates.  Another 
local  action  in  the  cell  is  one  which  causes  a  waste  of  en- 
ergv  spent  on  charging. 

If  the  different  plates  of  a  particular  element  be  tested  with 
a  miUivoltmeter,  it  is  occasionally  found  that  a  difference  of 
potential  exists  between  them.  Tliis  difference  of  potential 
tends  to  equalize,  but  in  so  doing  sets  up  a  local  action  which 
dissipates  a  portion  of  the  charge.  This  loss  is  not  an  infre- 
quent one.  Still  another  class  of  local  actions  are  bound  to 
occur  which  lessen  the  life  of  the  plates  rather  than  lower 
their  efficiency.  Plates  are  as  a  rule  complex  in  structure, 
that  is  they  contain  antimonial  lead  in  metallic  connection 
with  spongy  lead.  On  the  negative  plate  there  may  be  pure 
lead,  antimonial  lead  and  lead  sulphate  existing  at  the  same 
time.  On  the  positive  there  are  the  two  forms  of  lead,  the 
oxides  of  lead,  and,  at  times,  lead  sulphate.  Now  in  the 
presence  of  the  acid  electrolyte  there  will  always  exist  an 
electromotive  force  between  each  two  of  these  substances. 
This  electromotive  force  may  exceed  one  volt  in  some  cases 
and  must  result  in  considerable  local  action  which  dissipates 
the  charge  and  disintegrates  the  cell  as  well.  On  this  account 
all  forms  of  soldered  joints  are  objectionable  when  they  oc- 
cur under  the  electrolyte.  No  matter  how  the  positive  plate 
may  be  built  up  the  active  matter  will  in  time  become 
loosened  from  the  supporting  material.  Elements  built  up 
of  the  lead  ribbon  are  especially  liable  to  suffer  from  this 
cause,  for  th^   local  action    is  greatest  where  the  strips  are 


fastened  to  the  frame.  The  ribbon  is  so  thinned  at  such 
points  that  it  is  common  for  the  entire  center  of  the  plate  to 

fall  out  bodily  from  the  frame  work,  when  as  yet  the  body 
of  the  plate  is  sufficiently  firm  to  last  several  years.  Plates 
so  constructed  may  not  have  a  long  life. 

A  serious  trouble  is  apt  to  occur  when  the  active  material 
bridges  two  plates.  Frequent  attempts  have  been  made  to 
prevent  this  by  placing  a  layer  of  felt  or  asbestos  between 
the  plates,  but  this  method  only  introduces  a  new  coil.  The 
extent  to  which  a  cell  may  maintain  a  constant  electromotive 
force  on  discharge  is  governed  by  the  rapidity  with  which 
chemical  action  may  occur  on  its  plates.  Their  chemical 
action  is  conditioned  by  the  amount  of  active  material  on  the 
plates  but  equally  to  the  supply  of  sulphuric  acid  to  them. 
Any  condition  which  interferes  with  the  rapid  diffusion  of 
the  acid  will  impede  the  chemical  reactions  in  the  cell.  The 
slight  increase  ofohmic  resistance  due  to  the  asbestos  felt  is 
of  Ijut  little  consequence  in  comparison  with  impeding  the 
rapidity  of  diffusion.  The  larger  the  cell  the  more  deleterious 
is  its  influence. 

Experience  in  operation,  as  well  as  laboratory  experiments, 
have  clearly  shown  that  the  best  practice  is  to  leave  ample 
space  between  the  plates  and  that  these  should  be  elevated 
at  least  two  inches  from  the  bottom  of  the  cell,  and  that  all 
separating  insulators  should  be  vertical.  A  paddle  run  be- 
tween the  plates  occasionally  will  prevent  trouble  from 
short-circuits,  and  render  asbestos  or  other  clogging  mate- 
rial unnecessary.  Any  plate  that  will  not  operate  satisfac- 
torily without  asbestos  felt  is  inherently  faulty  and  is  to  be 
avoided.  A  flat  plate  seems  to  yield  better  results  than 
one  perforated  or  built  up  ot  ribbjn,  for  the  reason  that  the 
action  is  more  uniform,  since  all  the  active  material  has 
fpeer  access  to  the  acid.  But  such  plates  are  often  shorter 
lived,  though  they  show  a  higher  efficiency  at  first. 

The  active  material  is  compressed  on  such  plates  and  held 
in  place  by  projecting  points  or  studs.  Owing  to  unequal 
expansion  doubtless  the  active  material  separates  a  little  in 
places  from  the  support.  Acid  will  pass  in  to  fill  the  space 
and  local  action  will  be  set  up,  and  in  time  a  separating 
layer  forms  over  a  portion  of  the  plate,  causing  the  active 
material  to  scale  off  and  fall  to  the  bottom. 

The  considerations  in  selecting  a  battery  for  central  sta- 
tion or  power  may  in  part  be  summed  up  as  follows: 

First — Plenty  of  lead  in  the  elements.  One  maker  places 
the  quantity  at  two  ampere  hours  capacity  per  pound. 

Second — Ample  storage  capacity  for  the  work  to  be  ex- 
acted from  the  battery.  This  should  rather  be  over-esti- 
mated. 

Third — The  plates  should  be  well  separated  and  easy  of 
access  for  cleaning. 

Fourth — The  mechanical  strength  of  the  plates  should  be 
able  to  withstand  all  charging  strains. 

Fifth — The  plates  should  be  free  from  all  soldered  joints 
and  the  metal  should  be  homogenous. 

Sixth — The  plates  should  be  free  from  points  that  maybe 
especially  weakened  by  local  action. 

Seventh — The  active  material  should  be  so  disposed  that  it 
may  have  the  freest  possible  access  to  the  acid. 

Eighth — The  active  material  should  be  so  thoroughly  at- 
tached to  the  plates  that  it  will  not  readily  fall  off  in  use. 

Ninth — The  separate  plates  of  an  element  should  beso  at- 
tached to  the  connecting  bars  that  they  may  be  readily  re- 
moved for  inspection  or  repair. 

Having  so  fully  discussed  the  plates,  the  electrolyte  must 
not  be  passed  over  without  some  cautionary  remarks.  Good 
sulphuric  acid  should  be  used.  It  should  preferably  be  free 
from  all  metallic  impurities,  such  as  iron  or  arsenic.  Lead 
sulphate,  a  very  common  impurity,  is  not  objectionable.  If 
commercial  acid  be  used,  it  should  be  purified  by  sulphu- 
retted hydrogen  or  other  means.  The  water  used  to  dilute 
the  acid  must  be  equally  free  from  metallic  impurities,  such 
as  iron.  It  is  well  to  bear  in  mind  that  excellent  plates  may 
be  ruined  by  an  impure  electrolyte.  In  short  no  reason- 
able expense  should  be  spared  in  the  installation  of  a 
storage  battery  plant,  for  it  is  extremely  dear  economy. 
With  proper  measuring  instrunients  and  auxiliary  devices, 
pure  electrolyte,  good  plates,  and  intelligent  care,  a  storage 
battery  plant  is  undoubtedly  a  paying  investment  and  a 
source  of  marked  economy  in  operating  a  central  station. 

Herbert  Llovd,  l^hiladelphia:  Of  the  five  methods  of 
storage  which  Mr.  Perry  has  considered,  I  would  call  your 
attention  to  the  figures  which  are  supposed  to  show  the  re- 
sults obtained  from  electro-chemical  storage.  For  the  pur- 
pose of  this  discussion  I  will  take  it  for  granted  that  the  fig- 
ures given  on  the  first  cost  of  boilers,  engines,  dynamos  and 
buildings  are  correct  up  to  the  subdivision,  "Battery  Stor- 
age;" also  for  the  maintenance  of  the  same,  but  I  most  decid- 
edly take  issue  with  the  figures  given  on  the  first  cost  of  a 
plant  half  storage  and  half  direct,  also  on  the  cost  of  main- 
taining the  storage  battery  and  the  amount  of  coal  consumed 
in  charging-the  same. 

The  author  gives  the  total  investment  without  storage  bat- 
tery as  $306.80  per  horse  power.  The  first  error  is  in  as- 
suming that  all  the  energy  generated  is  stored.  He  assumes 
a  loss  of  25  per  cent,  of  all  the  energy  generated,  but  as  only 
half  IS  stored,  the  loss  should  be  but  12 '<  percent,  of  the 
whole.  Instead  of  dividing  by  .75  he  should  have  divided 
by  .S75,  which  gives  the  total  cost  of  the  machinery  as 
$155.42  instead  of$iSr.So.  Next,  as  to  cost  of  buildings: 
Taking  the  buildings  at  $30  as  in  previous  cases,  buildino-s 
without  batteiy  would  cost  $53.04.  Adding  25  per  cent,  to 
this,  which  is  very  libera],  for  battery  building,  we  get 
$68.30  or  a  total  of  $223.72  instead  of$3o6.So.  Nextcomes 
the  cost  of  the  electric  storage  battery,  which  is  given  at  $35 
to  horse  power  erected,  or  $420  for  twelve  horse  power  hours, 
which  would  be  necessary  if  the  plant  were  half  direct  and 
half  storage. 

Where  such  figures  could  be  obtained  I  am  at  a  loss  to 
understand.  About  50  per  cent,  has  been  added  to  the 
real  cost.  A  battery  plant  can  be  erected  to-day  for  $24  a 
horse  power  hour,  which  would  give  a  total  investment  for 
a  plant  hall  storage  of  $223.73  plus  $288,  or  a  total  of 
$511.72  instead  of  $726.80,  as  given. 

It  would  be  readily  seen  how  the  decreased  interest 
charge  will  effect  the  final  result. 

Next,  as  to  maintenance  of  storage  battery.  Ten  per  cent, 
on  the  tolal  investment  of  a  centrj  statiq^  battery  plant  js 
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unheard  of;  lO  per  cent,  on  the  price  of  the  lead  plates  is  the 
highest  maintenance  contract  which  has  come  to  mv  at- 
tention, and  this  would  about  correspond  to  6  per  cent,  on 
the  first  cost  of  installation.  So,  instead  of  10  per  cent,  on 
$420  as  a  maintenance  cost,  we  have  but  6  per  cent,  on 
$2SS  as  an  actual  fact. 

Again,  in  estimating  the  amount  of  coal  consumed  for 
electrical  horse  horse  power,  Mr.  Perry  gives  for  steady 
work  a  coal  consumption  of  2.21  pounds.  If  charging  bat- 
teries does  not  give  regular  load,  I  would  like  to  know 
what  does,  and  yet  he  gives  the  coal  consumption  for  charg- 
ing batteries  at  4  pounds. 

By  substituting  corrected  battery  figure  for  those  quoted 
by  Mr.  Perry,  we  have  the  following  results : 

Batteries  at  $24  per  Electrical  Horse  Pozuer  Hour. 

Total  investment  plant 122^.72 

Batter>- 288.00 


Interest  at  4  per  cent 

^laintenanceand  depreciation— buildings  at 

$68.30  at  2  per  cent 

Machinery'  at  $155.42  at  jV^  per  cent 

Batierj- $288  at  6  per  cent 

Total  fixed  anoual  cost 

Coal  2.21  pounds  for  8,700  hours  at  $1,75  .. . 
12^2  per  cent,  additional  for  loss  in  baiter>'.. 
Petty  stores  and  attendants  


?5'i-72 


Total  annual  cost  per  electric  horse  power. 


$50.78 
16.93 
2.11 
li  37 

$83-19 


Batteries  at  $28 per  Electrical  Horse  Power  Hour. 

Coal  at  $1-75  PS*"  t*^" — 
-Steady  load  without   electrical  storage  battery,  . .  .$  48. 68 

Variable  load  made  steady  by  battery S3. 19 

\'ariable  load  without  battery 1 17.76 

Saving  with  electric  storage  battery,  $34.59. 
Coal  at  $3.50  per  ton — 

Steady  load  without  electric  storage  battery $  65.62 

\'ariable  load  made  steady  with  battery 100.12 

A'ariable   load  without  battery 14S.41 

Saving  wiih  eleclric  storage  battery,  $48.29, 

Mr.  Perry's  figures  of  $52.31  with  steady  load  without 
storage  battery  is  evidently  an  error  in  figuring,  as  it  should 
be  $65.62,  as  I  have  stated.  To  sum,  comparing  the  results 
of  the  various  systems,  we  have  the  following: 

Coal  at  $1.75.      Coal  at  $3.50. 

Storage  battery $34-59  $48.29 

Gas  engine , . . .  29. 50  44-79 

Feed  and  steam  storage 23.36  37-05 

Feed  storage 20.30  30. 82 

Steam  storage 00.06  ^"i-^Z 

it  will  be  seen  that  correcting  the  battery  figures  has 
changed  the  result  from — $13.43  and — $13.34  ^^  ^  saving  of 
$34-59  arid  $48.29  respectively.  I  would  state  that  the  fig- 
ures given  on  gas  engine  methods  are  in  my  opinion  far  too 
favorable  to  the  gas  engine  for  central  station  work  when 
based  npon  results  obtained  in  this  country.  The  units  are 
necessarily  small  and  the  speed  comparatively  high,  making 
the  cost  of  labor,  maintenance  and  depreciation  much 
higher  than  would  be  the  case  were  large  steam  engines  and 
generators  used  running  at  slow  speed. 

By  correcting  the  figures  on  me  first  cost  of  baltery — 
and  the  figures  that  I  have  given  can  not  be  disputed — 
the  situation  acquires  a  new  aspect.  Instead  of  the  ap- 
plication of  a  storage  battery  resulting  in  the  loss  of  over 
$13  per  annum  per  horse  power,  we  have  a  saving  far 
above  that  shown  by  any  other  system,  in  fact,  about  50 
per  cent,  greater  than  the  savings  shown  for  combined  feed 
and  steam  storage. 

The  Edison  Illuminating  company  of  New  York  is  just 
installing  abattery  of  nearly  2,000  horse  power  hours  capa- 
city and  it  is  mainly  upon  this  contract  that  the  figures 
given  above  are  based, 

Mr.  Perry  touches  very  lightly  on  the  great  utility  of  the 
battery  to  be  discharged  in  from  one  to  three  hours  as  ap- 
plied to  taking  the  peak  of  the  evening  load.  I  learned  from 
many  large  station  managers  that  2.  V/^  or  a  2  hour 
battery  is  what  they  most  need,  and  when  it  is  borne  in 
mind  that  a  battery  of  this  character  costs  to  install  about 
$50  psr  horse  power,  the  situation  acquires  entirely  new 
aspects,  A  direct  plant,  including  boilers,  engines  and 
dynamos  of  the  most  improved  and  durable  machinery,  will 
certainly  cost  from  $60  to  $75  per  horse  power,  and  I  think 
the  fact  that  storage  batteries  can  be  installed  and  worked 
at  1^2  to  2  hour  rate  for  about  $50  per  horse  power  cer- 
tainly brings  the  electric  storage  to  the  front.  Mr.  Perry  is 
mistaken  when  he  states  that  at  a  rapid  discharge  rate  the 
battery  is  less  eflicient  than  75  per  cent.  This  can  be 
readily  proved  and  is  being  demonstrated  every  day.  Not 
only  is  the  first  cost  of  storage  battery  brought  within  the 
reach  of  central  station  operators,  but  the  depreciation  can  be 
keptdown  as  low  or  lowei  than  the  depreciation  of  any  otJier 
machinery  which  can  be  installed. 

Those  of  you  who  were  in  Washington  a  year  ago  will 
probably  remember  a  description  read  of  the  central  station 
battery  mstalled  in  Germantown,  Philadelphia,  the  previous 
year.  I  am  glad  to  be  able  to  state  that  that  battery  has 
been  in  constant  and  successful  operation  ever  since  and  up 
to  date  has  not  cost  the  station  nor  the  battery  manufac- 
turing company  $1  for  repairs. 

As  the  Germantown  battery,  the  Merrill,  Wis.,  battery  and 
the  one  about  to  be  installed  for  the  New  York  Edison  com- 
company  cover  all  the  central  station  batteries  which  have 
been  as  yet  contracted  for,  with  the  exception  of  a  foreign 
battery  installation  in  Boston,  the  prices  obtained  for  these 
different  plants  are  the  only  ones  on  which  estimates  can 
be  reliably  based. 

Anyone  taking  the  trouble  to  have  asked  for  information 
from  the  manufacturers  would  have  been  afforded  every 
facility  for  obtaining  the  exact  and  reliable  figures. 

J.  A.  Seei-V,  New  York:  Some  years  ago  I  was  con- 
nected with  a  company  which  installed  a  storage  battery 
plant  of  six  hundred  cells.  I  think  at  that  time  it  was  the 
largest  plant  in  the  United  States.  The  cells  cost  .$14 
each,  or  $8,400  lor  the  entire  plant.  When  they  came  to 
erect  the  plant  it  cost  probably  $2,000  more  to  connect  it 
up  with  various  appliances.      It  required  two  men  at  $2.50 
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a  day  to  pay  particular  attention  to  each  cell,  and  the  re- 
newing of  the  i-lates  was  about  $500  a  year,  which  made 
the  cost  of  maintenance  about  28  per  cent,  on  the  invest- 
ment. 1  regret  to  say  that  the  battery  was  discontinued 
after  giving  it  a  two  years'  trial. 

James  I.  Aver,  New  York:     How  long  ago  was  that? 
Mr.  Seelv:     1SS5. 

Mr.  Lloyu:  The  fact  that  it  required  six  hundred  cells 
shows  iis  character.  We  can  now  do  the  same  service  with 
sixiy  cells. 

Mr.  Seelv:  I  would  like  to  hear  from  some  individual, 
a  member  of  this  association,  operating  stoiage  batteries. 
I  do  not  say  there  is  not  a  good  storage  battery  to-day, 
but  I  ^vould  like  to  see  it  demonstrated. 

Mr.  Wright,  Philadelphia:  The  Germantown  battery 
was  installed  during  January,  1S94,  and  was  put  into  reg- 
ular service  on  February  4.  1S94.  It  supplies  current  to 
the  220  volt  three-wire  direct  current  mains  furnishing 
electrical  energy  for  incandescent  light  and  power.  It  is 
in  operation  from  dawn  to  dusk  of  every  day.  It  has  been 
in  continuous  use  from  the  last  mentioned  date  until  the 
date  of  writing,  with  the  exception  of  July  29th,  when  the 
entire  battery  was  dismantled  and  a  complete  set  of  new 
wooden  separators  put  in.  The  wooden  separators  orig- 
inally installed  were  made  of  poplar,  and  it  was  found 
after  nearly  six  months'  trial  that  the  acetic  acid  in  this 
wood  combined  with  the  lead,  forming  acetate  of  lead, 
which  tended  to  weaken  the  baltery  by  discharging  locally. 
The  new  separators  are  made  of  cherry,  and  after  over  two 
months'  service  it  is  found  that  they  do  not  give  the  trou- 
ble experiencec  by  the  use  of  poplar  ones. 

The  Germantown  battery  is  put  into  charge  during  the 
evening  after  the  load  has  dropped  somewhat,  and  when  fully 
charged,  which  is  done  in  from  five  to  seven  hours,  is  al- 
lowed to  stand  until  the  engine  is  stopped  in  the  morning. 
The  battery  is  then  put  into  circuit  and  feeds  the  line  until 
dusk,  when  the  engine  is  started  again.  It  has  been  shown 
repeatedly  when  the  battery  has  been  allowed  to  stand  over 
night  without  charging,  as  is  occasionally  done,  that  the 
•  quantity  of  fuel  used  is  not  appreciably  decreased.  It  is 
necessary  to  say,  however,  tiiat  this  is  primarily  due  to  the 
fact  that  the  charge  is  usually  a  very  small  proportion  of  the 
total  load  of  the  engine.  If  the  chargewere  a  large  fraction  of 
the  total  load  of  the  engine,  there  is  no  doubt  whatever  that 
it  would  take  its  proportionate  share  of  fuel.  In  this  Ger- 
mantown case,  however,  the  conditions  were  such  that  the 
day  circuit  when  run  by  steam  power  was  costly  from  the 
very  fact  that  the  output  was  so  small.  Now  that  the  bat- 
tery takes  the  day  circuit,  although  the  output  has  increased 
at  least  25  per  cent.,  it  doep  not  now  average  over  50  am- 
peres, or  the  equivalent  of  100  16  candle  power  incandescent 
lights  burning. 

Careful  hourly  readings  of  electromotive  force,  current 
and  specific  gravity  have  been  taken  on  this  battery  from  the 
time  of  starting  up.  Those  figures  show  that  up  to  the  time 
of  changing  the  separators  February  2d, to  July  2Sth, or  nearly 
six  months,  the  watt  efficiency  was  S2.6  per  cent.  These 
figures  include  the  first  charge,  for  which  some  allowance 
ought  of  course  to  be  made. 

The  figures  from  July  30th  to  October  7th  inclusive,  over 
two  months,  give  the  watt-  efficiency  74.2  per  cent.,  am- 
pere efficiency,  S6.6  per  cent. 

These   latter  figures  represent  the  true  efficiency  and  are 
very  much  better   than    expected.     Allowed   35    per    cent 
loss  when   estimating  results    prior    to   the  installation   of 
this  battery. 

I  have  again  gone  over  the  figures  relative  to  the 
saving  accomplished  by  the  use  of  this  battery.  You  will 
remember  that  before  installing  the  first  small  battery  at 
Germantown  tests  were  made  to  find  the  actual  cost  of 
operating  thedaycircuit  by  steam  power.  It  was  found  that 
the  operation  of  the  day  circuit  cost  $3,615. 15  per  annum. 
The  saving  by  the  use  of  the  battery  is  made  up  as  follows: 

One  man  at  $to  per  week ' $  520.00 

One- half  man  at  $7.50  per  week •  195.00 

(This  man  now  spends  half  his  time  trimming 

arc  lamps.) 

Fuel,  5S2  tons  at  $1.85 1,076.70 

Water,  300  M.  at  60  cents iSo.co 

Oil,  waste  and  sundries 100.00 

Depreciation  and  repair  on  plant  now  idle,  valued 

at  $8, 000,  at  5  per  cent 400. 00 


$2,471.70 
Less  depreciation,  battery  (esimatedt.) 600.00 

Net  saving $1,871.70 

Beside  the  above  we  hope  to  be  able  to  put  the  battery  to 
help  out  the  dynamo  during  the  night  run.  Tests  have  been 
made  recently  to  ascertain   to  what  extent  this  can  be  done. 

Frederic  Nicholls,  Toronto:  I  would  hke  to  say 
that  so  far  as  the  Germantown  system  is  concerned,  at  that 
time  it  appeared  to  me  that  the  day  load,  which  is  such  an 
important  feature  in  the  use  of  the  storage  battery,  was 
practically  negligible.  So  far  as  I  am  aware,  the  only  two 
practicable  systems  in  central  stations  in  this  country  are  in 
New  Yoik  and  Boston,  respectively.  I  believe  Mr.  Edgar 
of  the  Boston  Edison  company  is  present,  and  I  am  sure  we 
would  like  to  hear  from  him. 

Mr,  Perry:  I  was  not  able  to  catch  specifically  all  of 
the  criticisms  that  were  made  as  to  my  figures.  The  state- 
ment is  made  that  I  have  charged  too  much  for  the  deprecia- 
tion of  storage  batteries,  which  is  put  at  ten  percent.,  and 
too  much  for  the  batteries.  As  to  the  cost,  Unwin  puts  it 
at  eight  pounds  per  horse  power  hour  storage  capacity,  or 
$40.  Prof.  Forbes  puts  the  figures  at  about  the  same  for 
English  practice.  I  thought  1  was  safe  in  putting  it  at 
thirty-five.  In  regard  to  my  charges  for  energy  lost,  I  have 
put  it  at  twenty-five  per  cent.  With  twelve  horse  power 
hours  stored,  twenty-five  per  cent,  of  that  would  be  lost  if 
the  efficiency  of  the  battery  were  75  per  cent.  That  I  have 
charged  and  nothing  more.  I  have  distinctly  stated  further 
along,  where  we  apply  it  to  a  station,  and  change  the  char- 
acter of  our  load  line,  that  the  amount  lost  is  only  that  part 
of  the  energy  stored  in  the  battery  at  that  time,  and  has  no 
reference  whatever  to   the   other   units  working  below  it. 
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The  figures  stated  by  me  are  less  than  those  given  by  the 
Electric  Storage  Battery  company. 

Mr.  Edgar:  We  have  been  operating  for  the  past  year 
one  of  the  largest  storage  batteries  in  the  world.  I  think 
that  I  can  answer  a  nimiber  of  the  arguments  made  in  the 
paper,  but  not  having  seen  it  until  the  reading  cannot  do  it 
in  detail.  We  pay  for  a  four  hundred  horse  po«  er  battery 
SIX  per  cent,  on  the  cost  of  the  cell,  which  is  about  four  per 
cent,  on  the  cost  of  the  installation,  and  for  a  ten  years' 
guarantee.  As  the  result  of  putting  in  the  first  battery  a 
year  ago  we  are  now  putting  in  one  double  the  size,  so 
that  we  own  to-day  the  largest  in  the  world.  The  orig- 
inal battery  was  put  in  after  a  personal  investigation 
abroad,  and  I  do  not  see  how  anyone  can  go  abroad 
and  look  at  the  batteries  that  are  used  there  and  have 
any  hesitation  whatever  in  putting  in  a  battery,  if  vou 
get  a  guarantee.  It  has  never  entered  my  head  in 'the 
slightest  degree  as  to  whether  a  battery  was  economical. 
The  only  question  which  has  come  up  has  been,  Can  you 
get  a  battery  which  will  not  deteriorate.  We  are  saving 
ten  per  cent,  of  our  coal  bill  by  a  battery  costine  per  horse 
power  one-half  as  much  as  our  steam  plant.  We  have  in 
one  of  our  stations  600  horse  power  engines.  We  have 
four  of  them.  Our  maximum  load,  purely  Edison  three- 
wire  system,  lasts  for  an  hour  and  a  half.  I  asked  for 
specifications  for  a  battery  which  would  run  600  horse 
power  one  hour  and  a  half.  Having  nothing  to  go  by  for 
American  practice,  I  asked  fora  battery  to  duplicate  one  of 
our  steam  engines.  A  first-class  steam  plant  costs  $100  a 
horse  power,  everything  inside  of  Uie  building.  That  is  be- 
ing done  to-day.  That  battery  cost  us  a  bttle  over  $50  a 
horse  power  to  do  the  maximum  work.  We  did  not  want 
it  to  do  it  for  twelve  hours.  That  would  be  the  point  Mr. 
Perry  speaks  of.  We  did  not  need  it.  We  bought  it  for 
service  during  one  hour  and  a  half.  Looking  at  it  on  that 
basis,  we  can  save  50  per  cent.,  or  half  of  the  money,  by 
putting  it  into  batteries;  so  that  our  total  investment  in  the 
station,  with  half  batteries  and  half  steam,  is  only  three- 
quarters  of  what  it  would  be  all  steam.  We  bought  the 
battery  to  take  care  of  the  maximum  load,  and  have  never 
used  it  for  anything  but  the  maximum  load,  and  still  save 
25  per  cent.  This  is  all  assuming  that  the  battery  will  be 
made  to  work  and  you  can  get  a  guarantee.  We  succeeded 
m  getting  a  ten  years'  guarantee  from  a  firm  absohitely  re- 
liable, one  of  the  old  firms  in  Germany. 

Mr.  Perry:  Your  case  would  come  under  the  supposi- 
tion that  I  have  referred  to  in  the  latter  part  part  of  my  pa- 
per, where  you  would  take  the  peak  of  the  load.  You  do  not 
attempt  complete  storage.  I  have  separated  the  two.  If 
the  batteries  were  stored  for  twelve  hours  and  run  for  twelve 
hours,  the  cost  would  be  doubled  or  trebled. 

Mr.  Edgar:  Those  conditions  do  not  exist.  I  take  the 
conditions  as  they  exist  in  business.  I  do  not  know  any 
condition  such  as  you  have  shown  in  the  electric  lightiufr 
business.  ^ 

Mr.  Perry:  The  result  would  be  as  1  have  sho«Ti— too 
expensive. 

Mr.  Edgar:  That  would  be  running  a  battery  with  a 
steam  annex,  instead  of  vice  versa.  'Ihere  are  no  stations 
running  currents  such  as  you  have  referred  to.  Your  load 
curve  is  incorrect. 


Two  Chicago  Concerns    Burned  Out. 

By  the  fire  in  the  Kaestner  building,  241  to  247  .South 
Jefferson  street,  Chicago,  on  the  morning  of  February 
27th,  two  well-known  electrical  companies — the  Cutler- 
Hammer  Manufacturing  company  and  the  Pnmpelly-Sorley 
Storage  Battery  company — were  burned  out.  The  fire  was  a 
peculiarly  quick  and  destructive  one,  and  both  companies 
lost  everything.  The  Cutler-Hammer  company  only  saved 
its  morning  mail,  and  the  employes  were  obliged  to  run  for 
their  lives,  leaving  hats  and  coats  behind,  and  the  legs  of 
some  were  scorched  at  that.  But  it  is  a  fine  instance  of  west- 
ern pluck  and  energy  that  by  4:30  I'.  M.  of  the  day  of  the 
fire  the  Cutler-Hammer  company  had  already  rented  a  com- 
plete machine  shop  at  16  and  iS  South  Canal  street  and 
had  resumed  business.  This  company's  loss  was  about 
$8,000,  fairly  covered  by  insurance.  The  Pumpelly-Sorley 
company  sustained  a  loss  estimated  at  $15,000,  and,  it  is 
said,  is  without  insurance.  At  one  time  it  was  feared  that 
the  fire  would  extend  to  the  large  adjacent  factory  of  the 
Western  Electric  company,  but  this  danger  was  averted. 


Dinner  to  F.  W.  Gushing. 

On  Tuesday  evening,  March  :;th,  a  few  of  the  electrical 
friends  of  F.  "W.  Cushing  tendered  him  a  complimentary  din- 
ner at  the  Union  League  Club,  Chicago,  prior  to  his  depart- 
ure for  Europe.  Mr.  Cushing  returned  to  Chicago  only  a  few 
weeks  ago  after  a  year's  sojourn  in  Great  Britain  and  the 
continent  in  the  interest  of  Professor  Gray's  telautograph 
and  is  about  to  return  on  a  similar  errand.  The  follow- 
ing named  gentlemen,  in  addition  to  the  guest  of  the 
evening,  were  in  attendance  at  the  dinner:  C.  A.  Brown, 
F.  S.  Terry,  G.  A.  McKinlock,  William  H.  McKinlock, 
Prof.  Elisha  Gray,  C.  E.  Brown,  W.  A.  Kreidler,  William 
J.  Lloyd,  C.  H.  Wilmerding  and  B.  E.  Sunny. 


The  Central  Union  Telephone  company  is  arranging  to  re- 
build its  system  at  Quincy,  Jacksonville  and  Springfield,  111., 
also  to  run  a  long  distance  line  down  the  Illinois  and  Mich- 
igan canal  from  Chicago  to  Ottawa,  Decatur,  Springfield 
and  St.  Louis,  with  a  branch  to  Jacksonville  and  Quincy. 
All  of  this  work  will  be  pushed  through  the  coming  sum- 
mer. The  company  claims  not  to  fear  competition,  and  be- 
lieves that  the  Supreme  Court  will  decide  the  Berliner  case 
favorably  to  the  company.  The  sum  of  $37,000  will  be  ex- 
pended in  rebuilding  the  Quincy  system  alone. 
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COMMUNICATIONS. 

Machinery  Litigation. 

To  the  Editor  of  the  Western  Electrician:^ 

In  a  recent  issue  of  the  Iron  Age,  under  the  head  of 
"Machinery,"  there  appeared  an  article  concerning  the  set- 
tlement of  suits  between  Fielding  &  Piatt  of  England  and 
the  Morgan  Engineering  company,  wherein  ihey  say  that  the 
Morgans  agreed  to  forego  a  verdict  of  $io,6oo  and  pay 
$4,500  besides. 

It  is  true  that  we  obtained  such  a  verdict  on  the  ground 
of  defective  machinery  furnished  by  Fielding  &  Piatt,  but 
the  $4,500,  which  was  an  undisputed  balance  of  account  due 
from  us,  was  deducted  therefrom,  leaving  a  net  verdict  in 
our  favor  of  $6,100.  Iiisnot  true  that  after  the  argument  in 
New  York  there  wasany  prospect  of  the  court  disturbing  our 
verdict.  It  was  very  evident  that  Judge  Hammond,  who  tried 
the  case,would  support  the  verdict  in  our  tavor,  and  knowing 
this  to  be  so,  the  representatives  of  Fielding&  Piatt  proposed 
a  settlement,  which,  with  modifications,  we  accepted.  In 
ihis  suit,  after  a  long  trial,  the  jury  had  found  as  above 
stated. 

At  the  same  time  another  suit  was  pending  by  Fielding 
&  Piatt  against  us,  wherein  they  claimed  many  thousands 
of  dollars  as  royalties,  on  what  was  called  "Tweddell's  sys- 
tem." The  settlement  was  this:  First,  Fielding  &  Piatt 
had  paid  sabstanlially  all  the  costs  (a  large  sum)  in  both 
suits  to  dale  of  settlement,  and  this  they  released;  second, 
F'ielding  &  Piatt  released  us  from  all  alleged  claims  for  roy- 
alties, and  dismissed  their  suits;  third,  each  party  paid  one- 
half  the  remaining  costs,  being  a  smalt  sum;fourth,  we  paid 
the  balance  of  account  due  from  us. 

We  should  not  feel  at  liberty  to  state  the  terms  of  settle- 
ment, but  for  the  evident  fact   that    the   article  in  question 
emanated  from  the  other  side.     It  will  at  once  be  seen  that 
the  terms  of  the  settlement  were  entirely  satisfactory  to  us. 
Morgan  Engineering  Company, 
Per  T.   R.   Morgan,  Sr.,  President. 

Ailia7ice,    O.,   February  2S,  1S95. 


Stadt  Theater  Fire. 

To  the  Editor  of  the  Western  Electrician: 

An  editorial  appeared  in  a  late  edition  of  the  Western 
Electrician  which  misrepresented  the  facts  concerning 
the  Stadt  theater  fire  which  recently  .occurred  in  Milwaukee. 
Injustice  to  the  Milwaukee  Board  of  Fire  Underwriters  I 
\\'0uld  briefly  state  the  following  facts:  The  theater  was 
being  profusely  decorated  for  a  ball  to  be  given  on  the  even- 
ing of  the  dav  the  fire  occurred.  A  chandelier,  used  on  the 
stage  for  parlor  scenes,  was  temporarily  hung  from  the  pros- 
ceoium  arch  and  bunting  was  draped  near  it.  In  raising 
and  loivering  the  chandelier  the  insulation  of  the  wires  be- 
came frayed  where  they  entered  the  fixture  stem,  and  when 
the  current  was  temporarily  turned  on  to  please  some  mem- 
bers of  the  ball  committee,  a  short-circuit  was  formed,  set- 
ting lire  to  the  bunting. 

There  was  no  cut-out  on'  the  fixture  and  in  fact  none  on 
the  stage,  all  fuses  being  located  in  an  iron  box  in  the 
basement.  As  the  decorations  and  electrical  fixtures  were 
only  partially  completed  when  the  fire  occurred,  no  insoec- 
tioii  had  been  made  by  the  underwriters,  although  one  was 
to  have  been  made  when  the  work  was  finished. 

Milwaukee,  March  i,  1S95.  J^ ^ 

[We  accepted  the  statement  that  the  temporary  wiring 
had  been  passed  by  the  underivriters'  electrical  inspectors 
up:)n  authority  that  ha;  hitherto  proved  reliable  and  exact. 
We  are  entirely  willing  to  give  our  corre.spondent  the  bene- 
fit of  his  positive  assertion  that  no  inspection  had  been 
made.  The  fact  in  this  case,  however,  does  not  affect  the 
weight  of  our  argument  that  underwriters'  inspectors  should 
endeavor  to  prevent  electrical  fires  rather  than  to  make  office 
lists  of  them  after  they  occur. — Ed.] 


Electricity  from  Typewriting  Machines. 
Static  electricity  and  electro-magnetism  have  been  re- 
ported recently  from  a  new  source — the  typewriting  ma- 
chine. In  manifolding,  where  four  to  eight  carbon  copies 
are  made,  on  removing  the  carbons,  they  frequently  stick 
together  and  to  the  hands,  or  if  laid  against  the  clothing  or 
on  a  blotter  will  cling  very  closely;  but  if  slowly  drawn 
apart  several  times  the  magnetism  gradually  passes  away. 
Some  of  the  typewritten  copies  repel  each  other  very 
strongly  while  others  stick  together.  Mis^  Harriet  Russell 
of  Chicago,  who  reports  this  interesting  fact,  also  complains 
that  after  a  great  deal  of  duplicating  the  machine  becomes  so 
charged  as  to  yield  a  distinct  and  very  annoying  shock  each 
time  the  gutla  percha  space  bar  is  struck. 


American    Institute    of   Electrical    Engi- 
neers. 

At  the  regular  monthly  meeting  of  the  council  held  on  Feb- 
ruary 27th  it  \vas  voted  that  the  general  meeting  of  the 
Institute  be  held  at  Niagara  Falls,  beginning  June  iSth.  It 
is  proposed  to  devote  this  meeting  principally  to  the  question 
of  power  transmission. 

The  following  named  associate  members  were  elected: 
Franklin  Robert  Anson,  Salem,  Ore.;  Arthur  B.  Cumner, 
Boston,  Mass.;  Joseph  Nisbet  LeConte,  Berkeley,  Cal.; 
Hermann  Loewenherz,  New  York  city;  Robert  C.  Mac- 
Culloch,  New  York  city;  Maxwell  M.  Mayer,  New  York 
-city;  J.  T.  Nyhan,  Macon,  Ga.;  B.  C.  Paddock.  Jr., 
Brookline,  Mass.;  J.  Lloyd  Prince,  Brooklyn,  N.    Y. ;  Geo. 


A.  Redman,  Rochester,  N.  Y.;  Bernard  Victor  Swenson, 
Champaign,  III. 

The  following  named  associate  members  were  transferred 
to  full  membership:  James  Wellington  Crosby,  New  York 
city;  E.  Randolph  Hix,  New  York  city;  C.  O.  C.  Billberg, 
Philadelphia,  Pa.;  James  Hally  Craig,  Boston,  Mass.;  Ed- 
win C.  Shaw,  Akron,  O. 

At  the  meeting  of  the  Institute  held  at  12  West  Thirty- 
first  street  in  the  evening,  H.  Wara  Leonard  presented  a 
paper  entitled  '-Notes  on  Recent  Electrical  Engineering 
Developments  in  France  and  England."  The  paper  was 
discussed  by  Townsend  Wolcott,  J.  W.  Lieb,  Jr.,  C.  E. 
Emery,  Herbert  Lloyd,  A.  E.  Kennelly,  Wm.  Maver,  Jr., 
M.  W.  Forney,  Gary  T.  Hutchinson,  Richard  Fleming, 
Joseph  Sachs,  F.  B.  Crocker  and  E.  J.  Houston. 


Chicago    &    North    Shore  Company's 
Power  House  Burned. 

Early  on  the  morning  of  March  4th  the  power  house  of  the 
Chicago  &  North  Shore  Electric  Railway  company  at  Edge- 
water  was  destroyed  by  fire.  The  generators  and  most  of 
the  motor  cars  were  rendered  useless.  The  ofiices  of  the 
company  we  e  also  located  in  the  building.  The  loss  is 
estimated  at  $60,000.  The  plant  was  used  to  operate  the 
Evanston  avenue  electric  line  from  Graceland  avenue  to 
Evanston.  It  was  a  two-story  brick  structure,  and  was,  in  a 
sense,  historic,  from  the  fact  that  it  stood  on  the  site  of  the 
old  electric  light  plant  which  figured  in  the  Cronin  mystery 
and  trial  as  the  place  wheie  the  searchlight  was  flashed 
upon  the  wagon  in  which  Dr.  Cronin's  body  was  driven  to  the 
sewer.  The  structure  was  built  of  the  finest  pressed  brick; 
with  elaborate  and  artistic  trimmings,  and  handsome  doors 
rolled  over  the  four  entrance  ways  for  cars.  The  handsome 
appearance  of  the  building  was  the  result  of  intention  to 
make  the  structure  harmonize  with  the  taste  intended  to  be 
a  feature  of  the  aspect  of  the  aristocratic  town.  A  part  of 
the  building  was  fitted  up  handsomely  for  ofiices  of  the 
company. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  March  2. — There  has  been  considerable  un- 
easiness caused  by  the  strike  of  the  electrical  workers  last 
week.  All  members  of  the  brotherhood  are  "out"  and  their 
action  may  precipitate  a  general  strike  of  building  organ- 
izations. It  is  evident  that  the  menarewell  organized  and| 
that  they  are  prepared  for  a  long  struggle,  if  necessary,  as 
they  have  enlisted  the  support  of  other  trade  organizations. 
The  Electrical  Contractors'  association  is  also  prepared  for 
trouble,  and  unless  an  amicable  agreement  is  reached  at  an 
early  day  it  is  hardly  jirobaljle  that  there  will  be  much  build- 
ing on  a  large  scale  in  New  York  this  year.  Out  of  sympathy 
with  the  striking  electricians,  the  workmen  employed  on  the 
palatial  home  in  this  city  of  Charles  T.  Yerkes,  the  Chicago 
millionaire,  went  out  on  a  strike  yesterday.  They  were 
joined  by  the  men  engaged  on  the  Savoy  hotel  annex  and 
the  new  Astor  mansion.  The  strikers  number  600  men. 
The  inen  engaged  on  the  New  York  clearing  house  have 
also  struck. 

The  meeting  of  the  Rapid  Transit  Commission  was  oc- 
cupied largely  in  discussing  suggestions  for  bills  to  amend 
the  rapid  transit  statutes.  Nothing  was  made  public  regard- 
ing the  character  of  the  proposed  amendments  beyond  the 
fact  that  the  commission  wants  the  right  to  suspend  indefi- 
nitely the  building  of  any  part  of  the  lines  it  has  adopted.  It 
is  supposed  that  one  reason  why  this  power  is  wanted  is  the 
uncertain  character  of  the  board's  right  to  occupy  the  part 
of  the  East  Side  route  laid  out  under,  alongside  and  above 
the  station  and  tracks  of  the  Harlem  railroad  on  Park  av- 
enue from  Forty-second  street  to  the  Harlem  river.  In  the 
discussion  regarding  general  plans  of  construction,  Mr.  Orr 
said  that  while  the  board  had  estimates  for  construction  upon 
tlie  plans  first  suggested  by  the  chief  engineer,  and  approved 
by  the  board  of  experts,  it  was  not  informed  definitely  as  to 
the  cost  of  construction  if  the  railroad  should  be  built  with 
four  tracks  on  a  level,  and  immediately  under  the  surface  of 
the  street.  He  therefore  requested  the  chief  engineer  to 
make  a  further  estimate  of  the  cost  as  based  upon  such  plans. 
Taking  up  the  matter  suggested  by  Mr.  Low  at  the  last 
meeting,  when  he  put  forth  the  idea  of  taking  in  the  whole 
of  the  streets  from  house  line  to  house  line  and  making  tram- 
way tunnels  for  package  delivery  purposes  on  each  side  of 
ihe  main  tunnels,  Engineer  Parsons  said  that  some  of  the 
big  buildings  along  Broadway  had  foundations  which  ex- 
tended considerably  beyond  the  house  lines.  He  showed 
tracings  of  one  which  he  said  was  a  type  of  many  such  build- 
ings. 

Peter  T.  Austen,  John  Gibb,  Ditnias  Jewell,  William 
H.  Nichols  and  R.  S.  Walker,  who  were  appointed  re- 
cently by"  Mayor  Schieren  of  Brooklyn  as  a  special  advisory 
commission  to   investigate    the    trolley  system  and    devise 


some  plan  for  operating  the  cars  more  safely,  have  sub- 
mitted a  report  embodying  the  following  recommenda- 
tions: 

1.  The  speed  of  trolley  cars  should  not  exceed  ten  miles 
an  hour. 

2.  Every  car.  should  be  provided  with  a  device  giving  an 
audible  signal  when  the  speed  of  the  car  exceeds  ten  miles 
an  hour. 

3.  Passengers  should  not  be  allowed  to  ride  on  the  front 
platforms,  and  both  gates  of  the  front  platforms  should  be 
kept  closed  when  the  cars  are  in  motion. 

4.  The  gates  on  the  track  side  of  the  rear  platforms 
should  be  kept  closed. 

5.  Cars  on  all  lines  crossing  main  thoroughfares  on  which 
there  are  car  tracks  should  come  to  a  full  stop  before  cross- 
ing. Cars  on  main  thoroughfares  must  be  kept  under  per- 
fect control  and  run  'at  a  reduced  speed  at  such  crossings. 

6._  All  cars  should  be  provided  with  reliable  fenders, 
which  should  be  approved  by  a  commission  of  experts. 

7.  In  case  of  an  accident  occuring  through  the  negli- 
gence of  a  motorman,  the  raotorman  should  be  held  crim- 
inally responsible  therefor. 

S.  It  being  the  opinion  of  this  committee  that  accidents 
have  occurred  which  have  been  due  to  the  use  of  intoxicants 
by  employes,  we  earnestly  recommend  that  the  companies 
provided  at  tlieir  respective  depots  comfortable  waiting 
rooms  for  the  men,  where  tea  and  coffee  may  be  obtained  at 
reasonable  cost. 

9.  The  tracks  shall  be  kept  sufficiently  sanded  where 
needed. 

10.  As  cars  are  often  wilfully  and  unnecessarily  obstructed 
by  traffic  wagons,we  often  advise  that  the  law  that  makes  it  a 
misdemeanor  wilfully  to  obstruct,  hinder,  or  delay  the  passage 
of  any  car  running  on  a  street  railway  be  rigidly  enforced. 

11.  We  consider  that  the  present  overcrowding  of  the 
cars  is  indecent  and  a  frightful  source  of  inconvenience,  de- 
lay and  danger,  and  we  therefore  strongly  recommend  that 
the  number  of  passengers  carried  on  any  car  should  not  ex- 
ceed its  seating  capacity  bymore  than  50  per  cent.  We  are 
aware  that  the  enforcement  of  this  rule  will  necessitate  an 
increase  in  the  number  of  cars,  but  we  consider  that  ;he 
public  is  entitled  to  proper  and  decent  accommodation. 

Much  regret  is  felt  at  the  assignment  of  Francis  R. 
Upton,  the  well-knuwn  electrician  of  Orange.  The  papers 
were  filed  to-day.  Mr.  Upton's  assets  include  promissory 
notes  amounting  to  $20,oou,  real  estate  and  stock  in 
various  concerns.  The  value  of  the  whole  is  not  stated. 
Among  the  creditors  are:  C.  B.  Farley,  $5,000;  Wood- 
stock National  Bank,  $5,000;  South  National  Bank, 
$5,250;  Standard  Thermometer  company,  $565;  city  of 
Orange,  $1,000;  German  National  Bank  of  Newark, 
$2,500.  The  contingent  liabilities  are:  Tradesmen's  Na- 
tional Bank,  New  York,  $6,000;  Chemical  National  Bank, 
New  York,  $6,000;  Third  National  Bank,  New  York, 
$S,Soo;  German  National  I^ank,  $13,250;  New  Britain 
Bank,  $3,000;  First  National  Bank,  New  York,  $S,ooo; 
Newark  National  Banking  company.  $2,500;  Market  and 
Fullon  Bank,  New  York,  $6,000.  The  assignees  are 
William  J.  Hammer  of  Elizabeth,  N.  J.,  and  John  F. 
Randolph  of  West  Orange.  Mr.  Upton,  according  to 
the  papers  filed,  is  not  now  engaged  in  any  business. 

B.  C.   C 


PERSONAL. 


During  the  recent  visit  of  Miss  Frances  E.  Willardand 
Lady  Henry  Somerset  at  Orange,  N.  J.,  they  were  enter- 
tained at  the  home  of  Mr.  and  Mrs.  Thomas  A.  Edison, 

Frank  S.  De  Ronde,  New  York,  has  been  spending  a  day 
or  two  in  Chicago  in  the  interests  of  the  Standard  Paint 
company,  of  wliich  he  is  general  sales  agent.  Mr.  De 
Ronde  says  P.  &  B.  is  still  in  the  lead  and  he  intends  to  keep 
it  there. 

F.  W.  Cushing  spent  several  days  in  Chicago  last  week. 
Mr.  Cushing  has  been  abroad  during  the  last  year  looking 
out  for  the  interests  of  the  telautograph  in  England  and  on 
the  continent,  and  reports  that  it  has  been  received  with 
much  favor. 

Granville  S.  A.  Gardiner,  vice-president  of  the  Graham 
Equipment  company  of  Boston,  has  retired  from  his  ticket 
business  in  Providence  and  will  devote  his  entire  atten- 
tion to  the  sale  of  the  Graham  truck.  Mr.  Gardiner  will 
spend  his  time,  when  not  on  the  road,  between  the  New 
York  and  Boston  ofhces. 

On  February  2Sth,  at  thehomeof  thebride's  mother,  6404 
Madison  avenue,  Chicago,  Geo.  W.  Patterson  and  Miss  Har- 
riet O.  Rus?ell  were  united  in  marriage.  The  wedding  was  a 
quietone,  only  a  few  intimate  friends  and  relatives  being  pres- 
ent,but  it  was  a  most  enjoyable  affair.  Among  numerous  pres- 
ents was  a  check  for  $100  Irom  Mrs.  Elmer  of  Davenport  and  a 
handsome  cabinet  grand  piano  from  the  groom.  Mr.  Pat- 
terson is  well  known  to  the  electrical  fraternity  through  his 
connection  with  S.  F.  B.  Morse  &  Co.,  who  took  this  occa- 
sion to  show  their  appreciation  of  his  sen-ices  by  a  substan 
tial  promotion.  The  young  couple  begin  life  under  the 
most  favorable  circumstances,  and  certainly  have  the  best 
wishes  of  all  their  many  friends. 


TRADE  NEWS. 


The  Imperial  hot-blast  blow-pipe,  made  by  the  White 
Manufacturing  companv,  40  and 42  State  street,  Chicago, 
which  was  illustrated  and  described  in  the  last  issue  of  the 
Western  Electrician,  is  rapidly  gaining  in  favor.  This 
device  is  pronounced  a  most  convenient,  durable,  reliable 
and  safe  tool  and  is  adapted  to  a  hundred  purposes.  Those 
who  have  had  experience  with  it  pronounce  it  a  complete 
tool  for  soldering,  brazing,  burning  paint,  melting  metals, 
heating    soldering    coppers,    frozen  pipes,  heavy  soldeied 
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joints,  etc.  Electrical  workers  \viU  find  many  uses  to  which 
to  apply  it.  The  company  handles  a  large  line  of  electric 
fixtures,  and  15  prepared  to  furnish  general  supplies  to  light- 
ing companies. 

The  Partrick  &  Carter  company  of  Philadelphia  has  pre- 
pared a  very  handsome  sample  board  of  some  of  its  house 
gooils  specialties,  designed  especially  for  small  dealers  and 
those  wh3  do  not  as  yet  carry  a  stock  of  such  supplies!^ 
Everything  is  connected  and  in  complete  working  order  for 
practical  exhibition.  The  board  is  made  of  hardwood  with 
dealer's  name  and  address  in  gilt  letters. 

The  Fuel  Economizer  company  of  Matteawan,  N.  V.. 
secured  the  order  for.  1,000  horse  power  of  Green  econo- 
mizers for  the  Detroit  Railway  company.  Mr.  Green  has 
several  orders  ■■  close  to  his  net,"  he  says,  and  he  hopes  to 
land  them  soon.  The  company  also  announces  that  at 
Hiram  Walker's  distillery,  Walkerville,  Ontario,  a  Green 
economizer  bought  in  1SS2  is  still  in  successful  daily  opera- 
tion, effecting  a  saving  of  10  per  cent,  of  fuel.  Repairs  on 
this  economizer  during  this  time  have  been  made  at  an 
expense  01  less  than  if  100. 

The  Wallace  Electric  company,  307  Dearborn  street, 
Chicago,  has  just  closed  arrangements  with  the  Electric  Se- 
lector &  Signal  company  of  New  York  for  representing  it 
in  the  West.  The  system  consists  of  a  number  of  switches, 
selectors  and  one  transmitter,  with  which  thecentral  station 
can  control  groups  of  incandescent  or  arc  lights,  transform- 
ers or  motors  direct  from  the  station.  The  Wallace  com- 
pany has  a  complete  system  installed  in  their  office  in  work- 
ing order,  and  the  arrangement  is  liighly  spoken  of  by  cen- 
tral station  men  who  have  examined  them. 

The  Newton  Rubber  Works  of  Newton  Upper  Falls, 
Mass.,  claims  to  have  the  only  practical  portable  electric 
light  and  power  battery  made.  After  experimentingwith  vari- 
ous patented  devices  on  primary  batteries,  the  company  has 
lound  nothing  as  practical  as  the  one  it  has  adopted.  This 
battery  was  invented  by  Warren  P.  Freeman,  who  is  well 
known  in  the  electrical  trade,  having  been  in  the  business 
since  1S70.  He  has  had  wide  experience  in  all  its  branches, 
being  a  practical,  as  well  as  a  theoretical,  electrical  and  me- 
chanical engineer  of  undoubted  ability.  The  company  also 
furnishes  dynamos,  motors  and  battery  boxes. 

The  following  is  a  copy  of  a  letter  received  recently  by  the 
employes  of  the  Electric  Appliance  company,  signed  by 
Thos.  I.  Stacey,  secretary  and  treasurer  of  the  company. 
No  one  connected  with  the  establishment  was  omitted  from 
the  list,  the  errand  boy  and  teamster  being  included,  as 
well  as  the  special  traveling  representatives:  "We  have 
decided  to  try  on  a  small  scale  the  experiment  of  profit  shar- 
ing with  our  employes  for  the  current  year,  commencing 
December  i,  1S94,  and  at  the  end  of  the  year  will  divide 
among  those  who  have  been  with  us  for  the  entire  year,  in 
proportion  to  their  salaries,  one-tenth  of  the  net  profits  of 
the  business." 

.  Metropolitan  Electric  company,  Chicago,  is  sending  out 
circulars  advising  the  trade  that  it  carries  in  stock  the  cele- 
brated Hoffman  rod  polish.  The  company  has  found  that 
the  Knapp-Sellner  adjustable  desk  lamp  holder  is  attracting 
considerable  attention.  It  is  found  to  be  just  what  is  re- 
quired for  desk  light.  Business  is  brightening  up  and  in- 
creasing considerably.  The  company  is  having  a  great 
many  inquiries  for  its  I.  X.  L.  triple  braided  weatherproof 
line  wire,  and  electric  light,  electric  power  and  street  rail- 
way, telephone,  telegraph,  police,  messenger  and  fire  alarm 
service  companies  interested  in  the  use  of  insulated  wires 
for  overhead  or  aerial  work,  and  desiring  a  superior  article 
at  a  moderate  cost  will  do  well  to  confer  with  the  Metro- 
politan company  before  purchasing  elsewhere.  The  indica- 
tions are  that  the  spring  and  year  of  1895  business  of  this 
concern  will  be  very  large. 

The  manufacture  and  introduction  of  alabaster  glass 
marks  the  beginning  of  a  new  era  in  arc  lighting.  The 
E.  P.  Gleason  Manufacturing  company,  iSi  to  1S9  Mercer 
street,  New  York,  claims  the  credit  lor  its  introduction.  No 
glass  works  in  the  United  States  has  expended  the  time 
freely  given  by  this  company  to  experimenting  for  the 
proper  shapes,  sizes  and  colors  to  produce  the  best  results 
in  both  arc  and  incandescent  lighting.  Simple  as  the  arc 
globes  of  to-day  appear  to  be,  many  were  the  changes  made 
before  the  present  standards  were  adopted.  Perhaps  the 
most  troublesome  problem  which  engaged  the  attention  of 
manufacturers  of  arc  globes  was  to  produce  a  material,  or 
effect,  which  would  soften  and  subdue  the  intense  glare  of 
the  light,  and  yet  not  diminish  the  efficiency  of  the  lamp  too 
much.  Opal  glass  which  retards  the  passage  of  light  60 
per  cent,  was  first  used  where  the  glare  of  the  clear  lamps 
could  not  be  tolerated.  Ground  glass  was  then  used,  but 
it  diminshed  the  light  40  per  cent.  A  new  material  was 
clearly  needed,  and  after  a  protracted  series  of  experiments, 
alabaster  glass  was  placed  upon  the  market.  The  loss  of 
light  attending  its  use,  it  is  said,  is  only  25  per  cent.,  this 
too  with  a  total  absence  of  glare.     The  effect  is  similar  to 


that  of  ground  glass,  but  much  softer,  and  the  daylight  ap- 
pearance is  that  of  a  very  thin  sheet  of  alabaster.  By 
making  ths  arc  lamp  adaptable  for  inside  and  decorative 
lighting,  alabaster  glass  has  markedly  increased  its  useful- 
ness. 

George  S.  Whyte,  who  has  been  connected  with  the 
Washburn  &  Moen  Manufacturing  company  for  the  last  eight 
years  as  salesman  of  wire  rope  and  electrical  wires,has  severed 
hisconnection  with  the  company.  M  r.  ^^'hyte  has  temporary 
headquarters  at  rooms  1536  Monadnock  building  and  has 
made  arrangements  to  sell  bare  and  insulated  copper  wire, 
iron  and  steel  telegraph  wire,  wire  rope  and  steel  strand, 
wrought  iron,  steel  and  wood  poles,  cross-arms,  brackets, 
insulators  and  other  telephone  material.  Mr.  Whyte  has 
already  secured  an  order  for  a  carload  of  telegraph  wire. 
With  his  long  experience  he  will  undoubtedly  be  able  to  se- 
sure  his  full  share  of  the  business.  Mr.  Whyte  has  the  best 
wisi-es  of  the  electrical  fraternity  for  his  success  in  the  new 
undertaking,  and  will  be  glad  to  see  his  friends  when  in  the 
neighborhood  of  the  Monadnock  building. 

It  is  a  pleasure  to  show  appreciation  of  kind  treatment, 
and  the  Wester.n'  Electrician  takes  this  opportunity  in 
expressing  its  kindly  feeling  toward  the  very  efficient  Hol- 
lenden  House  staff  which  worked  so  hard  and  did  so  much 
toward  the  comtort  of  the  numerous  guests  at  that  popular 
hotel  during  the  trying  convention  time.  John  H.  York, 
Frank  Skelley,  Howard  H.  Bundy,  "Jim"  Thompson  and 
Chas.  L.  Adams  were  indefatigable  in  their  efforts  to  make 
friends  of  the  Hollenden  visitors,  and  on  this  occasion  these 
gentlemen  surpassed  themselves.  The  Hollenden  is  the 
headquarters  for  electrical  men  visiting  Cleveland,  and  it 
may  be  said  to  the  credit  of  the  staff  of  clerks  that  tliere  are 
few  hostelries  visited  by  men  on  the  road  that  present  so 
many  comforts  and  are  better  places  lor  a  Sunday's  rest, 
than  the  Hollenden.  Manager  Probst  is  to  be  congratu- 
lated on  his  successful  handling  of  such  a  large  gathering, 
and  the  efficiency  of  his  management  will  be  the  better  ap- 
preciated when  it  is  remembered  that  in  addition  to  the  elec- 
trical convention  there  was  also  at  the  Hollenden  at  the 
same  time  a  gathering  of  school  teachers. 


BUSINESS. 


The  WestJnghouse  Machine  company's  steam  engines 
find  a  market  in  the  remotest  corners  of  the  earth.  A  150 
horse  power  compound  of  the  latest  type  was  recently 
shipped  to  Alaska.  The  trade  of  this  company  in  toreign 
parts  holds  up  well,  orders  having  just  been  completed  for 
three  150' horse  power  compounds  to  Mexico,  200  horse 
power  compound  to  Spain;  300  horse  power  compound  to 
France,  150  horse  power  compound  to  Buenos  Ayres,  Soo 
horse  power  compound  to  Havana,  Cuba,  beside  a  number 
of  smaller  engines  to  Russia  and  elsewhere. 

Announcement  is  made  by  the  Cutter  Electrical  &  Man- 
ufacturing company  of  1112  Sansom  street,  Philadelphia, 
that  it  is  again  forced  by  the  demands  of  an  increasing 
businesss  to  move  into  larger  quarters.  The  company  of- 
fers this  explanation:  Two  causes  have  been  contributory 
to  this  condition — a  fixed  determination  followed  by  per- 
sistent effort  to  give  to  patrons  the  highest  grade  of  elec- 
trical work  possible,  and  the  appreciation  and  liberal  pat- 
ronage with  which  the  company's  policy  was  received. 

The  Electric  Appliance  company,  Chicago,  has  purchased 
of  H.  P.  Lucas,  receiver,  the  catalogue,  good  will  and  a 
large  part  of  the  stock  of  the  Knapp  Electrical  Works  (in- 
solvent) and  is  prepared  to  fill  orders  for  "Knapp"  special- 
ties promptly  from  Cliicago  stock.  The  Knapp  Electrical 
Works  catalogue  is  one  of  the  largest,  most  complete  and 
expensive  electrical  supply  catalogues  ever  published.  The 
Electric  Appliance  company  is  making  some  revisions  and 
additions  to  the  original  volume,  making  it  even  more  com- 
plete, and  is  now  prepared  to  furnish  them  on  application, 
together  with  a  new  special  discount  sheet,  quoting  excep- 
tionally low  prices.  To  those  who  are  now  in  possession 
of  a  copy  of  the  Knapp  catalogue  the  company  is  prepared 
to  send  a  new  discount  sheet  applying  to  it. 

Through  the  courtesy  of  Treasurer  C.  E.  Newton  of  the 
Jewell  Belting  company  of  Hartford,  Conn.,  a  representa- 
tive of  the  Western  Electrician  was  able  to  become 
somewhat  familiar  with  the  manufacture  of  large  belting  by  . 
a  tour  of  inspection  through  the  company's  large  factory,  at 
which  time  its  big  presses  were  at  work,  and  although  there 
was  much  to  be  seen,  nothing  was  more  impressed  upon 
the  observer  than  the  manufacture  of  the  7S  inch  four  ply 
belt,  which  is  probably  the  largest  that  has  ever  been  turned 
out  by  any  belting  company.  The  care  and  attention  that 
were  given  to  its  manufacture  were  sufficient  reasons  for  the 
success  of  this  well  known  company.  There  has  been  a  de- 
cided increase  in  the  business  of  late,  which  promises  that 
the  coming  year  will  be  one  of  the  most  successful  in  the 
history  of  the  Jewell  Belting  company.  A  few  of  the  com- 
pany's recent  orders  for  wide  belts  are  appended:  i  rS  feet  7S 
inch  four  ply,  105  4-13  feet  62  inch  three  ply,   105  4-12  feet 


62  inch  three  ply,  8S  4-12  feet  62  inch  three  ply,  SS  4-12  fee 
62  inch  three  ply,  SS  4-12  feet  62  inch  three  ply,  no  feet  34 
inch  three  ply,  117  feet  42  inch  double,  67  feet  30  inch  dou- 
ble, 115  feet  24  inch  double,  5S  feet  24  inch  double,  92  feet 
40  inch  double,  99  leet  26  inch  double,  90  feet  36  inch 
double,  1 13  feet  40  inch  double,  136  feet  36  inch  double,  130 
feet  24  mch  double,  S6  feet  26  inch  double. 

The  Haschke  Storage  Battery  company,  iS-30  West 
Randolph  street,  Chicago,  lays  particular  stress  on  the  per- 
fection of  the  insulation  in  its  battery.  The  company  says: 
"  When  we  started  on  our  course  of  seeking  such  an  in- 
sulating medium  we  took  as  our  ideal  a  substance  which 
would  withstand  the  aciduous  solution  of  the  battery,  hold 
the  active  material  firmly  in  place,  allow  the  electrolyte  to 
pass  freely  through  it,  retain  its  original  qualifications  in- 
definitely without  becoming  petrified,  act  as  a  neutral  sepa- 
rator instead  of  a  barrier  to  the  passage  of  the  electrolyte, 
withstand  electric  disintegration  and  still  be  tough  enough 
to  withstand  rough  usage.  In  our  work  we  have  been 
more  than  successful,  and  the  result  is  an  entirely  new 
electro-chemically  treated  insulation."  The  company  also 
claims  unusual  compactness  for  its  cells. 

The  Mather  Electric  company  of  Manchester,  Conn.,  re- 
ports a  continuation  of  the  unprecedented  amount  of  new 
business  secured.  The  following  sales  have  recently  been 
ma.de  through  its  isolated  lighting  department:  Berlin  Iron 
Bridge  company,  East  Berhn,  Conn.,  250  light  ring  type 
dynamo,  second  order;  Perkins  Electric  Switch  Manulactur- 
ing  company,  Hartford,  Conn.,  350  light  ring  type  dynamo; 
Haverhill  Paper  company,  Bradford,  Mass.,  150  Hght  ring 
type  dynamo;  Inter-Mountain  Electric  company,  Pocatello, 
Idaho,  450  light  ring  type  dynamo;  Hub  Gore  Makers, 
Brockton,  Mass.,  450  light  ring  type  dynamo;  Coffee  Ex- 
change, New  York  city,  600  light  ring  type  dynamo;  Iro 
quois  Furnace  company,  150  light  ring  type  dynamo; 
Cranston  Worsted  Mills,  Bristol,  R.  L,  250  light  ring  type 
dynamo;  Hub  Gore  Makers,  Camden,  N.  T-,  i50  light  rintr 
type  dynamo;  New  Opera  House,  Holyoke,  Mass.,  250 
light  ring  type  dynamo;  Waverly  Woolen  company,  Pitts- 
field,  Maine,  350  light  ring  type  dynamo,  second  order; 
Thacher  Bros.,  New  Bedford,  Mass.,  loo  light  ring  type 
dynamo;  James  F.  Grant,  Youngstown,  Ohio,  450  light 
ring  type  dynamo;  Rockwell  Manufacturing  company,  Mil- 
waukee, Wis.,  100  light  ring  type  dynamo,  second  order; 
Burtis  &  Howard,  Minneapolis,  Minn.,  100  light  ring  type 
dynamo,  third  order;  S.  N.  Blake,  Elmira,  N.  Y.,  two  250 
light  ring  type  dynamos;  B.  Lowenstein  &  Bros.,  Memphis, 
Tenn.,  loo  light  ring  type  dynamo;  Straight  Line  Engine 
company,  Straight  Line,  N.  Y.,  20  kilowatt  Manchester 
type  generator;  Cook  Locomotive  Works,  Patterson,  N. 
J^,  45  kilowatt  220  volt  multipolar  generator;  J.  Holt 
Gates,  Chicago,  111.,  two  60  kilowatt  multipolar  generators, 
500  volts;  Denison  Light  &  Power  company,  Denison, 
Tex. ,  45  kilowatt  220  volt  multipolar  generator. 

Among  some  of  the  larger  orders  taken  already  this  year 
by  the  Walker  Manufacturing  company,  Cleveland.  O.,  may 
be  mentioned  the  following:  Complete  Electric  Construc- 
tion company.  New  York  City,  two  50  kilowatt  belted 
lighting  generators;  Rahway  Electric  Railway  company, 
Rahway,  N.  J.,  one  100  kilowatt  belted  multipolar  genera- 
tor, three  double  car  equipments,  25  horse  power  spring 
mounted  steel  motors;  Philadelphia  Construction  company, 
Philadelphia,  Pa.,  for  the  Schuylkill  Electric  Railway  com- 
pany, Pottsville,  Pa.,  three  400  kilowatt  belted  generators 
and  switchboard  apparatus,  two  double  car  equipments,  25 
horse  power  motors;  Michigan  Electric  company,  Detroit, 
Mich.,  for  Saginaw  Consolidated  Street  Railway  company, 
Saginaw,  Mich.,  one  200  kilowatt  belted  generator,  six 
complete  car  equipments,  25  horse  power  motors;  Hartford 
&  West  Hartford  Street  Railroad  company,  Hartford, 
Conn. ,  two  double  car  equipments,  50  horse  power  steel  mo- 
tors; two  double  car  equipments,  25  horse  power  steel  mo- 
tors; C.  E.  Loss  &  Co.,  Chicago.  111.,  for  Waukesha  Street 
Railway  company,  Waukesha,  Wis.,  one  150  kilowatt 
belted  generator,  three  double  car  equipments,  50  horse 
power  steel  motors;  Detroit  Railway  company,  Detroit, 
Mich.,  two  400  kilowatt  direct- coupled  generators,  one 
750  kilowatt  direct-coupled  generator;  Gloucester,  Essex 
6c  Beverlt^y  Street  Railway  company,  Gloucester,  Mass., 
two  225  kilowatt  direct-coupled  generators:  the  Wor- 
cester Construction  company,  Worcester,  Mass.,  forthe 
Gloucester,  Essex  &  Beverly  Street  Railway  company,  16 
double  car  equipments,  25  horse  power  steel  motors;  Jas- 
per County  Electric  Railroad  company,  Carthage,  Mo., 
two  200  kilowatt  belted  generators,  five  double  car  equip- 
ments, 30  horse  power  steel  motors.  Beside  the  above 
the  company  has  taken  orders  for  its  spring  mounted  steel  mo- 
tors for  the  Louisville  Railway  company,  Louisville,  Ky. ; 
Atlantic  Avenue  Railway  company,  Brooklyn;  Ottum\Mli 
Electric  Railway  company,  Ottumwa,  la.;  Aurora  Street 
Railway  company,  Aurora,  III;  Bloomington  City  Rail- 
way company,  Bloomington,  111.;  Steinway  Railway  com- 


pany, Brooklyn;  Kansas  City  Railway  company,  Kansas 
City;  Atlanta  Electric  Railway  company,  Atlanta,  and 
many  others. 
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534)639.     Printing  Telegraph.     Samuel  V.  Essick,  Brook- 
lyn, N.  Y.     Application  filed  September  iS,  1S90. 

In  this  arrangement  there  are  a  single  main  line  battery  at 
each  end  of  the  line,  a  two-point  and  single-point  switch,  with 
a  pole  changer  and  polar  electro-magnet  also  located  at  each 
end  ot  the  line,  and  electrical  connections  whereby  transmission 
is  effected  from  either  end  of  the  line  as  desired. 

534,640,     Recording  Wattmeter.     Walter  C.    Fish,  Lynn, 
Mass.     Application  filed  December  22,  1894. 

The  device  illustrated  herewith  includes  thecombination  with 
an  armature  connected  to  a  registering  mechanism  of  a  U- 
shaped  conductor  having  a  conductivity  sufficient  to  convey  the 
maximum  current  which  will  at  any  lime  flow  through  the  main 
in  which  it  is  connected,  the  armature  being  located  within  the 
bend  of  the  U-shaped  conductor. 


Iss7ied  February  26,  rSgj. 

534,642.     Railway    Supply    System.     Harding    F,    Gray, 
Passaic,  N.  J.     Application  filed  August  S,  1S93. 

The  principal  features  of  this  arrangement  are  a  set  of  sup- 
plemental conductors,  studs  or  contacts  upon  [he  roadbed,  a 
contact  device  carried  by  the  vehicle  in  constant  connection 
with  one  or  more  of  them,  a  series  of  working  contacts  or  con- 
ductors upon  the  roadbed,  a  current  collecting  device  carried 
by  the  car  and  moving  in  constant  connection  with  them,  switch 
magnets,  each  energized  by  current  taken  from  main  line,  and 
having  its  coil  in  a  connection  between  a  supplemental  contact 
and  a  working  contact,  and  a  magnetically  actuated  switch  in 
the  connection  between  the  main  line  conductor  and  the  supple- 
mtntal  conductor  or  contact. 
534,650.  Electrically  Actuated  Combination  Lock.  Samuel 
L.  G.  Knox,  Camden,  N.  J.  Application  filed  April 
13,  1S94. 

In  this  combination  there  are  the  following  elements:  A  com- 
bination lock,  a  motor  having  a  rotatable  shaft  provided  with  a 


sj-ape  wheel,  gearing  connecting  the  motor  and  the  lock,  and  an 
electrically  controlled  escapement  lever  operating  in  conjunc- 
tion with  the  scape  wheel. 

534,662.  Electric  Railway  System.  Herluf  A.  F.  Peter- 
sen, Milwaukee,  Wis.  Application  filed  November  8, 
1893. 

The  underground  conduit  for  electric  railway  conduciors, 
illustrated  in  the  accompanying  cut  comprises  a  suitable  casing 
divided  into  a  plurality' of  longitudinal  passages  or  compart- 
ments, one  of  which  is  arranged  to  communicate  at  intervals 
with  a  sewer,  and  provided  In  its  upperwalls  with  a  longitudinal 
slot,  and  another  passage  being  arranged  to  contain  the  con- 
ductors, and  provided  with  a  longitudinal  opening,  a  suitable 
device  movably  engaged  with  the  sides  of  the  opening  and 
adapted  to  normally  close  the  same,  blower  mechanism  ar- 
ranged to  discharge  into  the  passage  containing  the  conduciors 
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534,663.  Underground  Conduit  for  Electric  Railways. 
Herluf  A.  F.  Petersen,  Milwaukee,  Wis.  Application 
filed  March  26,  1S94. 

The  conduit  is  arranged  to  extend  longitudinally  adjacent  to 
one  of  the  track  rails,  and  is  located  wholly  beneath  ihe  surface  of 
the  ground  and  whollyoutsideof  thelineof  the  track,  the  conduit 
being  divided  into  two  longitudinal  compartments,  one  of  which 
is  provided  in  its  upper  wall  \vith  a  longitudinal  slot  for  the  ad- 
mission of  a  contact  carrier,  and  the  other  compartment  being 
arranged  to  contain  the  electric  conductors,  and  communicating 
with  the  first  mentioned  compartment  by  means  of  a  longitudi- 
nal opening,  a  suitable  closing  device  movably  engaged  with 
the  walls  of  the  apartment  adjacent  to  the  longitudinal  opening 
and  adapted  to  normally  close  the  same,  and  a  laterally  and 
vertically  adjustable  contact  carrier  adapted  to  extend  through 
the  slot  and  the  longitudinal  opening  into  the  compartment 
containing  the  conductors,  and  adapted  for  operative  engage- 
ment with  the  closing  device,  and  provided  at  its  end  with  con- 
tact devices  adapted  for  engagement  with  the  conductors, 

534,670.  Telegraph  and  Telephone  System.  Charles  A. 
Rolfe,  Chicago,  111.  Application  filed  September  16, 
1893. 

The  combination  comprises  a  normally  continuous  metallic 
signaling  circuit  including  .signal  transmitting  instruments  at 
substations  and  a  signal  receiving  instrument  at  a  central  ofiice, 
together   with  an   auxiliary  circuit   or   neutral   line  extending 

parallel  with  the  signaling   circuit  and  normally  discontinuous 
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at  the  central  station,  current  transmitting  instruments  at  the 
substations,  each  adapted  to  be  connected  in  a  branch  extend- 
ing from  the  metallic  signaling  circuit  to  a  portion  of  the  auxil- 
iary circuit  extending  to  the  central  station,  and  means  at  the 
central  office  for  connecting  a  current  receiving  instrument 
adapted  to  respond  to  the  transmitted  current  in  a  branch  from 
the  metallic  signaling  circuit  to  either  terminal  of  the  auxiliary 
circuit. 

534,671.  Fire  Alarm  -Telegraph  System.  Charles  A. 
Rolfe,  Chicago,  111.     Application  filed  April  10,  1S94. 

In  a  signal  transmitting  system  a  suitable  releasing  device  is 
employed,  also  a  local  battery  and  a  normally  closed  auxiliary 
circuit  including  the  baltary  and  releasing  device,  and  a  local 
or  house  alarm  and  a  magneto  generator,  both  likewise  in- 
cluded in  the  normally  closed  circuit,  and  a  make-and -break 
device  operated  by  the  signal  transmitting  mechanism  and  ar- 
ranged for  making  and  breaking  the  auxiliary  circuit  when  the 
signal  transmitting  mechanism  is  operated,  the  releasing  de- 
vice being  operated  to  release  the  signal  transmitting  mechan- 
'  ism  by  an  impulsefrom  the  magneto  generator  sent  over  the 
circuit  and  supplemental  to  the  local  battery  current,  and  the 
local  or  house  alarm  being  sounded  by  reason  of  the  operation 
of  the  signal  transniitting  mechanism,  and  also  by  reason'  of  a 
break  in  the  local  circuit  from  any  other  cause, 

534.677.  Electric  Arc  Lamp.  Hans  O.  Swoboda,  N-ew 
York,  N.  Y.     Application  filed  April  6,  1S94. 

A  magnet  for  controlling  the  carbon  support  in  an  arc  lamp, 
windings  or  coils  surrounding  the  magnet,  a  movable  piece 
consisting  of  a  polarized  armature  independent  from  and  actu- 
ated by  the  pole  piece  or  pieces  of  the  carbon  support  control- 
ling magnet  to  make  or  break  the  circuit  oi  one  of  the  windings  " 
or  coils,  are  the  features  of  the  device  illustrated  in  the  accom- 
panying cut. 

534.678.  Electric  Current  Transformer,  Joseph  A.  G. 
Trudeau,    Ottawa,    Can.     Application    filed  April   6, 

In  a  current  transformer,  the  combination  of  a  cylinder  or 
drum  provided  with  bars,  having  their  ends  extending  past 
each  other,  two  groups  of  contact  brushes,  and  a  conductor 
connecting  the  brushes. 

534,699.  Electric  Resistance  Cord.  Alton  J.  Shaw, 
Muskegon,  Mich.     Application  filed  December  i,  1S94. 

A  resistance  cord  or  section  consists  of  a  frame  having  a 
channeled  bar,  a  folded  conductor  having  its  folds  insulated 
one  from  another  and  inserted  within  the  frame,  insulating 
strips  inclosing  the  ends  of  the  conductor  folds,  and  a  remov- 
able cap  plate  applied  to  the  frame  and  serving  to  retain  the 
conductor  therein. 

534.730.  Means  for  Operating  Drills.  Ehhu  Thomson, 
Swampscott,  Mass.     Application  filed  March  17,  1S92. 

A  system  of  power  distribution,  comprising  a  power  station, 
electric  conductors  conveying  energy'  from  the  station  to  an 
electric  motor  at  a  distant  point,  a  fluid  compressor  driven  by 
the  motor,  the  compressor  provided  with  auxilfary  cylinders  ar- 
ranged to  maintain  a  high  pressure  therein,  and  a  reciprocat- 
ing mining  machine  located  near  such  compressor  and  adapted 
to  be  driven  by  the  alternations  of  fluid  preSsuretherein. 

534.731.  Method  of  and  Means  for  Preventing  Magnetic 
Leakage.  Elihu  Thomson,  Swampscott,  Mass.  Ap- 
plication filed  February  6,  1893. 

The  method  of  preventing  magnetic  leakage  between  adja- 
cent magnetic  poles  consists  in  setting  up  an  accessory  field 
adapted  to  oppose  fuch  leakage. 

534.732.  Connector  for  Electric  Conductors.  Robert  D. 
Titcomb,  Schenectady,  N.  Y.  Application  filed  De- 
cember 21,  1894. 

A  connector  or  coupling  for  electric  conductors  is  composed 
■of  two  interchangeable  parts,  each  having  a  tubular  body,  a 
knife  blade  contact  registering  with  a  recess  upon  the  other  part, 
a  hole  in  each  pan,  and  a  pin  in  the  hole,  a  part  of  the  pin  upon 
one  part  being  cut  away  to  permit  the  insertion  of  the  corre- 
sponding pin  upon  the  other  part, 


534,779.  Signaling  System.  Clarence  H.  Brace,  Union 
City,  Mich.     Application  filed  November  27,  1S94. 

This  signaling  system  has  a  series  of  movable  signal  charac- 
ters for  conveying  intelligence,  and  a  series  of  stops  respecti\ely 
registering  with  sucfi  characters,  and  a  detent  operated  by  an 
electro-magnet  adapted  to  engage  any  one  of  the  stops  at  the 
receiving  station,  means  at  the  sending  station  in  the  circuit  of 
the  said  detent  electro-magnet  adapted  to  i.ontinuously  close 
the  circuit  and  thereby  disengage  the  detent,  and  then  open  the 
circuit  and  re-engage  the  detent,  there  being  a  length  of  time 
between  the  opening  and  closing  of  the  circuit  equal  to  that  re- 
quired for  arresting  the  movement  of  the  characters  at  some 
designated  position. 

534.7S5.  Method  of  and  Apparatus  for  Insulating  Elec- 
trical Conductors.  Louis  W.  Downes,  Providence, 
R.  L     Application  filed  August  22,  1S94. 

The  improvement  in  the  manufacture  of  insulated  electrical 
conductors  described  consists  in  coating  a  wire  with  adhesive 
substance,  wrapping  it  with  fibrous  asbestos,  brushing  cut  the 
nap  in  one  direction,  rolling  the  fibrous  covering  upon  the  wire, 
and  then  applying  thereto  a  water-proofing  substance. 

534,786.  Apparatus  for  Manufacture  of  Lisulated  Electrical 
Conductors.  Louis  W.  Downes,  Prividence,  R.  L  Ap- 
phcation  filed  December  11,  1S94. 

In  apparatus  of  the  kind  described  a  rotating  disk  is  mounted 
upon  a  hollow  shaft  through  which  the  covered  wire  is  fed,  a 
carding  wheel  for  operating  upon  the  covered  wire  is  mounted 
upon  and  rotating  with  the  disk,  a  short  shaft  passing  through 
the  disk,  carrying  at  one  side  of  the  latter  a  pinion  meshing 
with  stationary  gear  teeth,  and  at  the  other  side  a  gear  wheel 
engaging  with  a  pinion  on  the  carding  wheel,  whereby  the 
latter  is  revolved  as  it  is  rotateS  about  and  in  contact  with  the 
circumference  of  the  covered  wire. 

534,802.  Electric  Metal  Working  Apparatus.  Hermann 
Lemp,  Lynn,  Mass.  Application  filed  December  3, 
1892. 

In  an  induction  coil  or  converter,  the  combination  with  the 
primary  of  a  tube  enveloping  the  same  and  constituting  the 
secondary,  the  tube  having  its  ends  united  by  an  insulating 
liquid-tight  joint  to  form  a  liquid  receptacle,  and  containing 
oil. 

534,826.  Signal.  Edward  H.  Goodman,  Pittsburg,  Pa. 
Application  filed  October  25,  1S94. 

The  combination  is  claimed  of  a  movable  signal  blade,  two 
series  of  electric  lamps  mounted  on  the  movable  blade  and  hav- 
ing different  colored  globes,  the  series  being  arranged  in  inde- 
pendent circuits,  and  means  operative  on  a  change  in  position 
ot  the  signal  for  closing  one  circuit  and  opening  the  other  cir- 
cuit. 

534.851.  Driving  Mechanism  for  Dynamos  Located  on 
Railway  Cars.  William  L.  Bliss,  Brooklyn,  N.  Y. 
Application  filed  August  17,  1S94. 

In  this  arrangement  the  dynamo  is  supported  on  the  car 
truck  and  a  friction  driving  wheel  on  one  of  the  axles  thereof, 
a  yoke  is  pivoted  to  the  dynamo  on  pivots  concentric  to  the 
shaft  thereof,  a  countershaft  carried  by  said  yoke  and  geared 
with  the  dynamo  shaft,  a  friction  wheel  on  the  countershaft 
running  in  contact  with  the  friction  wheel  on  the  axle,  a  spring 
for  applying  pressure  to  the  yoke  and  to  the  last  mentioned 
friction  wheel,  and  a  connection  between  the  spring  and  yoke 
permitting  the  yoke  and  countershaft  to  be  disengaged  and 
turned  back  from  over  the  axle. 

534.852.  Electric  Arc  Lamp.  James  Brockie,  Forest 
Hill,  England.     Application  filed  November  13,  1S94. 

A  carbon  rod  provided  with  a  rack,  a  feed  wheel  for  actuating 
the  same,  the  wheel  beine  provided  with  a  spiral  periphery  and 
operating  to  rotate  a  pinion  gearing  with  the  rack,  a  lever 
pivoted  at  one  end  to  a  fixed  bearing  and  provided  with  a  tooth 
adapted  to  engage  the  under  side  of  the  periphery  of  the  wheel, 
a  vertically  movable  frame  in  which  the  wheel  is  journaled, 
stops  to  limit  the  movement  of  the  frame,  and  an  armature  con- 
nected to  the  lever  and  operating  to  engage  and  disengage  the 
wheel,  are  the  features  of  this  invention. 

534'S34.  Battery  System  for  Electric  Railways.  Edmond 
julien,  Brussels,  Belgium.  Application  filed  December 
9,  1 886. 


NO.  534,662. 

The  combination  includes  a  car,  an  electric  circuit,  compris- 
ing a  motor,  and  insulated  spring  contact  plates  or  poles,  a 
charging  bench  or  pier  having  similar  contact  plates  or  poles,  a 
drawer  of  accumulators  having  a  pole  or  plate  adapted  to  rest 
on  and  compress  the  spring  of  the  poles  on  the  car  and  bench, 
and  an  exterior  charging  circuit  comprising  a  source  of  elec- 
tricity, suitable  switches,  and  the  poles  or  contact  plates  on  the 
bench  or  pier. 

534,886.  Electrical  Lighting  Device  for  Gas  Engines. 
Calvin  L.  Ives,  Grand  Rapids,  Mich.  Application 
filed  March  30,  1894. 

In  this  combination  there  "are  an  electric  generator  and  a 
burner  for  gas,  gasoline  or  hydrocarbon  vapor,  an  insulated 
and  longitudinally  movable  rod  or  needle  adapted  to  be  brought 
into  electrical  connection  with  the  burner,  a  casing  or  shell  sup- 
porting the  needle  and  insulated  therefrom,  means  lor  impart- 
ing a  forward  movement  to  the  needle,  and  a  retracting  spring 
connected  to  the  needle. 


534,908.     Electric  Signaling  Apparatus.    Beriiice  J.  Noyes,  • 
Boston,  Mass.     Application  filed  July  5,  1892. 

Claim  I  is  given :  The  combination  with  a  message  reco  d- 
ing  instrument  located  at  a  main  station,  one  or  more  signal 
transmitters  located  at  sub-stations  adapted  fo  transmit  two  dif- 
ferent classes  of  messages,  and  an  electric  signaling  circuit  con- 
necting the  same,  of  a  bell  or  other  indicating  device  also  located 
at  said  main  station,  having  a  movable  or  striking  member,  a 
toothed  wheel  to  actuate  said  movable  or  striking  member,  a 
normally  wound  train  to  move  said  actuator,  and  an  electro- 
magnet controlJed  by  the  circuit  which  controls  the  operative 
connection  between  the  said  toothed  wheel  and  said  movable  or 
str.king  member  of  the  bell  or  indicating  device, 

534,953.     Dynamo-electric  Machine.     Rudolf  Eickemeyer, 
Yonkers,  N.  Y.     Application  filed  June  7,  iSSS. 

The  claim  covers  a  disk  armature  for  dynamo-electric  ma- 
chines, in  which  there  is  the  combination  of  counterpart  coils 
having  radial  S'des  annularly  arranged  in  two  sets  placed  back 
to  back,  with  the  radial  portions  of  the  coils  of  one  set  alternat- 
ing with  the  radial  portions  of  the  coils  of  ihe  other  set,  and  also 
having  said  radial  portions  of  both  sets  in  a  plane  common  to 
all  of  the  coils  near  the  periphery  of  the  disk,  but  in  two  sepa- 
rate slightly  inclined  planes  near  the  hub  of  the  armature. 

534,956.      Electric  Trolley  Railway.     Joshua  M.  Hammill, 
Aldan,  Pa.     Application  filed  January  23,  1S94. 

The  claim  is  for  the  combination  of  the  slotted  conduit  and 
the  conductor  located  therein,  the  shield  interposed  between 
the  slot  and  the  conductor,  the  trolley  wheel  having  insulating 
flanges,  the  trolley  arm  bent  around  the  shield,  and  having 
throughout  an  external  insulating  coating  or  covering  and  an 
outer  casing  surrounding  that  portion  of  the  insulated  trolley 
arm  which  passes  through  the  slot  of  the  conduit. 

534,961.     Electrically  Operated  Keg  Register.     Josef  Kufi", 
New  York,  N.  Y.     Application  filed  April  4,  1894. 


NO.  534,677-' 

This  arrangement  includes  a  keg  elevator  having  bucket 
arms.,  a  rock  shaft,  arms  located  In  t'le  path  of  the  bucket  arms 
of  the  elevator  and  pivoted  at  their  lower  ends  to  the  rock  shaft. 
a  slide  rod  connected  with  one  end  of  the  rock  shaft,  mechan- 
ism for  guiding  the  slide  rod,  contact  springs,  mechanism  in 
connection  with  the  slide  rod  for  operating  the  springs,- and 
registers  electrically  connected  with  the  cont;iCt  springs. 

534.970.  Telegraph  and  Telephone  System.  Charles  A. 
Rolfe,    Chicago,   III.     Application  filed   February  15, 

1S93. 

The  device  is  described  in  the  claim  as  the  comblnntion  of  the 
main  signal  line  having  branches,  the  neuiral  line,  the  main  or 
central  office  telephone,  and  a  switch  comprising  contact  points, 
arranged  in  pairs  and  connected  up  with  the  telephone,  a 
couple  of  contact  points  respectively  connected  with  the  right 
of  the  neutral  line  and  one  branch  of  the  main  line,  a  couple  of 
contacts  respectively  connected  with  the  left  of  the  neutral  line 
and  the  other  branch  of  the  main,  line,  and  levers  having  con- 
ducting sides  insulated  one  from  the  other,  one  lever  being  ar- 
ranged for  establishing  connection  between  certain  contact 
points,  and  the  other  being  arranged  for  establishing  connection 
between  other  contact  points, 

534.971.  Incandescent  Light.  Henry  F,  Rooney,  Ran- 
dolph, Mass.     Application  filed  November  17,  1S94. 

The  improvement  consists  o(  the  combination  of  the  central 
reflector,  comprising  the  neck  and  the  long  substantially  pear- 
shaped  main  portion,  provided  with  the  longitudinally  parallel 
grooves  made  V-shaped  in  cross  section  and  extending  through- 
out the  length  of  the  main  portion  and  the  filament,  each  line  of 
which  is  set  opposite  the  center  of  a  groove  and  follows  itiongi- 
tudinally  for  its  entire  length,  the  lines  of  filament  being  setat 
a  suitable  distance  from  the  corner  or  center  of  the  grooves  to 
provide  two  reflecting  surfaces  for  substantially  its  entire 
length. 

534.974.  Electric  Brake.  Elmer  A.  Sperry,  Cleveland,  O. 
Application  filed  January  30,  1S94. 

The  last  claim  is  as  follows:  In  a  brake  for  an  electric  car, 
a  rotating  axle,  a  portion  upon  such  axle  organized  to  be 
gripped,  a  gripping  mechanism  for  such  rotating  portion,  a  sta- 
tionary portion  Supported  from  the  car  axles,  a  projection  pro- 
vided on  the  gripping  mechanism  for  arresting  its  movement, 
in  combination  with  a  cushion  between  the  projection  and  the 
stationary  portion. 

534.975.  Apparatus  for  Arresting  Motion  of  Electrically 
Propelled  Mechanism.  Elmer  A.  Sperry,  Cleveland, 
O.     Application  filed  February  5,  1S94. 

One  of  the  claims  is  for  an  electric  motor,  a  circuit,  and  a 
brake  magnet  coil  in  the  circuit  of  a  switch,  consisting  of  a 
single  moving  arm  adapted  when  in  one  of  its  active  positions 
to  open  the  line  circuit  and  close  a  local  circuit  through  a 
rheostat,  the  magnet  coll  and  the  motor,  and  when  in  the  other 
ot  its  active  positions  to  open  the  local  circuit  and  close  the  line 
circuit  through  the  rheostat  and  the  motor,  and  means  other 
than  the  motor  or  its  parts  for  reversing  the  current  direction 
through  the  coils  of  such  motor. 

534,977.  Electric,  Brake.  Elmer  A.  Sperry,  Cleveland, 
O.     Application  filed  June  8,  1894. 

In  a  brake  for  revolving  machinery,  a  revolving  part,  a  brake 
magnet,  independent  means  for  the  entire  support  of  the  brake 
magnet,  and  means  mounted  upon  the  revolving  part  co-oper- 
ating with  a  face  opposite  the  working  face  of  the  magnet  for 
guiding  the  magnet  in  one  plane,  leaving  the  same  free  in 
another,  are  the  features  claimed- 

534,986.  Conduit  Electric  Railway.  Michael  F.  Flynn, 
Stamford,  Conn.     Appfication  filed  May  24,  1894. 

In  an  electric  railway  there  Is  claimed  the  combination  with 
the  closed  conduit  and  the  line  wire  therein,  of  the  trolley  rail 
on  the  conduit,  having  centact  surfaces  above  the  line  wire, 
tilting  levers  arranged  below  the  line  wire  and  adapted  to  carry 
the  wire  upward  against  the  contact  screws,  and  an  operating 
mechanism  extending  from  the  levers  up  through  the  conduit 
in  the  path  of  the  trolley  for  actuating  the  levers  by  the  move- 
ment of  a  passing  trolley. 
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Signaling    Weatlier     Predictions      by 
Searchlight. 

On  the  topmost  level  of  the  Auditorium  tower  in  Chicago, 
2S0  feet  above  the  pavement  of  Congress  street  and  300 
feet  above  the  surface  of  Lake  Michigan,  is  a  large  marine 
projector  used  for  signaling  weather  predictions    over  the 
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in  Chicago,  although  experiments  are  also  under  way  at  the 
New  York  station.  The  lamp  used  here,  at  present,  is  a 
thirty-inch  projector  made  by  the  General  Electric  com- 
pany for  the  armored  cruiser  Maine,  which  has  been  build- 
ing for  several  years  at  the  Brooklyn  Navy  Yard  and  is  now 
just  about  completed.  This  searchlight  was  loaned  by  the 
Navy  Department  for 
temporary  use  in  Chicago 
and  will  be  returned  to 
the  ship  within  two 
months.  It  is  a  projec- 
tor of  the  regular  marine 
type,  and  is  shown  in 
position  for  signaling  by 
the  two  photographic 
views  reproduced  on  this 
page — one  giving  a  gen- 
eral view  of  the  massive 
tower,  surmounted  by 
the  searchlight,  and  the 
other  showing  the  lamp 
in  greater  detail.  Fig.  2 
shows  the  tiny  switch- 
board from  which  the 
arc  is  controlled.  This 
is  directly  beneath  the 
lamp  platform,  in  a  cir- 
cular iron  structure  en- 
closing the  spiral  stair- 
way leading  to  this  level. 
The  lamp  takes  from 
75  to  So  amperes  of 
curient  at  47  volts.  The 
arc  is  rated  at  20,000 
candle  power,,  and  the 
light  sent  forth  is  inten- 
sified by  the  reflector 
to  about  100,000   candle 


ammeter.     The  movements  of  the  projector  are  controlled 
by  hand. 

The  tests  already  made  indicate  that  the  searchlight  can 
be  used  with  much  success.  Aside  from  the  value  of  the 
signals  to  the  general  public,  the  plan  of  indicating  changes 
of  temperature  or  the  approach  of  storms  by  this  means  will 
be  of  two-fold  value — to  the  market  gardeners  and  produc 
raisers  in  the  vicinity  of  Chicago  in  foretelling  frosts  in  the 
spring  and  fall  and  to  lake  mariners.  As  has  been  stated,  the 
present  projector  is  only  for  temporary  use.  It  i,s  intended 
to  install  a  sixty-inch  lamp,  and  with  this  it  is  believed 
that  the  beam  can  convey  its  signals  over  the  area  of  a  circle 
having  a  radii's  of  40  miles.  Within  this  area  resides  a 
population  of  3,000,000  souls  which  will  have  the  benellt  of 
prompt  knowledge  of  the  weather  predictions  made  by  the 
observer  in  the  Auditorium  tower.  The  gardener  in  the 
suburbs,  for  instance,  may  have  foreknowledge  of  the  ap- 
proach of  an  early  frost  that  will  be  of  great  value  to  him. 
Fog  is  the  great  enemy  of  the  light,  but  it  is  believed  that 
the  larger  projector  will  be  powerful  enough  to  pierce  the 
mist  atleastfar  enough  to  apprise  the  marine  interests  on  the 
lake  and  river  fronts,  iu  Chicago,  of  the  approach  of  storms. 

The  signals  proposed  are  very  simple.  A  solid  beam  of 
white  light  means  a  cold  wave,  if  shown  in  winter,  and  an 
approaching  frost  if  displayed  in  the  spring  or  fall,  A  solid 
red  light  will  convey  warning  of  a  marine  storm,  with  high 
easterly  winds.  A  beam  half  white  and  half  red  (the  line  of 
demarkation  being  horizontal)  means  a  marine  storm  with 
high  westerly  whids.  In  each  case  the  beam  travels  slowly 
around  the  horizon,  elevated  at  an  angle  of  about  22)4  de- 
grees. Particular  care  must  be  taken  to  turn  the  light 
slowly  else  it  passes  over  the  head  of  the  observer  at  the 
outer  edge  of  the  circle  at  the  speed  of  an  express  train  and 
thus  defeats  its  purpose.  These  signals  correspond  with 
the  red  and  white  electric  light  signals  for  mariners  which 
have  been  for  some  time  displayed  on  the  staff  surmounting 
the  Auditorium  tower.  This  arrangement,  partially  shown 
in  the  left-hand  picture  in  Fig.  I,  comprises  two  hexagonal 


city  of  Chicago  and  the  surrounding  territory  as 
well  as  the  contiguous  portion  of  the  great  lake. 
The  use  of  a  searclilight  for  this  purpose  is  entire- 
ly new  and  is  the  result  of  the  enlightened  and 
progressive  policy  of  the  Hon.  J.  Sterling  Mor- 
ton, secretary  of  agriculture,  who  has  brought 
the  weather  bureau  to  a  state  of  efficiency  never 
before  attained  and  who  is  anxious  to  make  the 
service  of  the  greatest  possible  value  to  the  pub- 
lic in. the  practical  affairs  of  life.  In  this  en- 
deavor Secretary  Morton  is  ably  seconded  in  Chi- 
cago by  Prof.  W.  L.  Moore,  who  is  in  charge  of 
the  station  in  this  city;  and  the  accuracy  and 
value  of  the  predictions,  no  less  than  the  scientific 
precision  of  the  work  undertaken,  have  received 
very  general  acknowledgment.  The  use  of  the 
electric  searchlight  to  signal  approaching  changes  Ki( 

of  weather  over  wide  areas  in  populous  districts  may 
fairly  be  said  to  mark  the  entrance  upon  a  new  era  of 
development  in  weather  forecasts,  and  as  it  seems  likely  to 
become  a  distinctive  feature  of  the  service  the  innovation 
bids  fair  to  be  remembered  as  one  of  the  most  important 
improvements  introduced  by  the  present  administration  of 
the  agricultural  department. 
Secretary  Morton's  idea  was  first  put  in  actual  operation 


I.       SIGNALING   WEATHER   PREDICTIONS   BY  SEARCHLIGHT.- 

power.  The  upper  carbon  is  one  inch  in  diameter  and 
cored,  while  the  lower  is  solid,  with  a  diameter  of  H 
inch.  Current  is  taken  from  the  house  mains  at  a  po- 
tential of  117  volts,  and  is  reduced  to  47  volts  by  rheostats. 
Considerable  resistance  is  necessarily  introduced  in  the  cir- 
cuit for  this  purpose,  as  may  be  judged  from  the  glimpse 
shown  in  Fig.  2.  The  little  switchboard  is  of  marble  and 
sustains  the  circuit  terminals,  switches  and  a  voltmeter  and 


-PROJECTOR   ON   THE  AUDITORIUM   TOWER,  CHICAGO. 

lanterns,  one  of  clear  glass  and  the  other  of  red.  The  six 
faces  of  each  lantern  are  strong  lenses,  and  behind  each  is 
a  32  candle  power  incandescent  lamp  and  a  reflector,  making 
192  candle  power  for  each  lantern.  The  white  lantern  is 
above  the  red  one,  and  the  code  is  precisely  the  same  as 
with  the  searchlight.  These  lanterns  give  a  strong  light 
and  have  proved  themselves  valuable,  but  compared  with 
the  searchlight  ll-.eir  use  is  limiied. 
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It  is  hopetl  tliaL  the  sixty-inch  lamp  will  replace  the  ex- 
isting searchlight  before  the  year  is  out.  It  is  proposed  to 
control  its  movements  by  an  electric  motor,  and  to  arrange 
a  room  with  a  glass  roof  for  the  use  of  the  attendant.  The 
experiment  is  already  considered  successful,  although  th-e 
lamp  has  been  in  position  but  a  few  weeks,  and  thus  the 
electric  light  is  made  useful  in  a  new  direction. 


An  Unjust  Patent  Statute. 
Bv  E1.1HU  Thomson. 

Now  that  decided  attention  has  been  called,  by  the  deci- 
sion of  the  Supreme  Court  of  the  United  States,  interpret- 
ing Revised  Statute  No.  4,887,  to  the  relations  existing  be- 
tween patents  taken  out  in  the  United  States  and  abroad, 
it  occurs  to  me  that  it  would  bs  interesting  to  note  at  this 
time  some  of  the  disadvantages  under  which  the  American 
inventor  has  labored  in  the  past,  and  under  which  he  still 
labor-,  not  only  in  so  far  as  concerns  the  taking  out  of  pat- 
ents, but  also  in  relation  to  the  publication  of  new  malter 
or  to  the  inventor's  place  in  the  history  of  an  art. 

While  the  decision  of  the  Supreme  Court  makes  it  plain 
that  ihe  wortling  of  the  law  in  relation  to  the    limitation  of 
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Ifnited  States  patents  by  foreign  patents  is  to  be  lakcn  in- 
stead of  what  would  seem  to  me  to  have  b::en  the  evident 
intent  of  the  original  enactment,  I  wish  to  point  out  some 
of  the  injustices  under  which  the  American  inventor  has 
suffered  from  this  law,  as  it  has  been  and  is  now  interpreted, 
in  comparison  with  inventors  and  workers  abroad. 

An  American  inventor  making  application  for  a  patent 
has  been  and  will  still  remain  under  the  disadvantage  of 
being  required  to  perfect  his  United  States  patent  before 
applying  for  patents  abroail,  and  in  order  to  secure  valid 
patents  abroad  he  must  refrain  from  publication  of  any  new 
matter  which  he  may  have  discovered  until  such  ioreign  pat- 
ents have  been  obtained,  as  the  mere  publication  nullifies  the 
right  to  take  a  patent  in  most  important  foreign  countries. 
But  it  is  practically  impossible,  as  is  well  known,  under  our 
system  of  patent  examinations  to  control  the  time  of  issu- 
ance of  a  patent  in  the  United  States,  and  if  the  application 
should  become  involved  in  an  interference,  which  is  more 
than  apt  to  occur  with  inventions  of  any  considerable  import- 
ance, the  issuance  of  a  patent  may  be  tied  up  for  an  indefi- 
nite number  of  years.  During  this  period  there  is  every 
prospect  of  the  same  subject  matter  being  worked  upon 
abroad,  or  the  matter  becoming  published,  e.ipscially  if 
the  invention  undergoes  development  in  the  United  States. 
The  inventor,  therefore,  if  he  desires  foreign  patent  prutec- 
tection,  must  take  his  foreign  patents  and  stand  the  shorten- 
ing of  the  term  of  the  United  States  patent;  or,  if  the  inter- 
ference proceedings  or  other  delays  last  during  the  life  of  the 
s'lortest    foreign     |)atenl,   he   rccjivjs    a    patent  which  has 


already  expired  when  it  issues — a  "still-born"  patent,  so  to 
speak. 

Again,  in  the  race  between  two  interfering  inventions, 
the  weaker  party,  finding  that  he  will  probably  lose  the  in- 
terference in  the  United  States,  may  easily  transfer  his 
scene  of  activity  to  foreign  countries,  while  the  stronger 
party,  feeling  that  lie  does  not  wish  to  ruin  his  United 
States  interest,  at  the  same  time  refrains  from  patenting 
abroad.  In  this  case  the  party  who  is  likely  to  come  out 
ahead  here  does  come  out  at  the  last  without  any  foreign 
patents,  while  the  other  party  to  the  interference  may  come 
out  with  several  valid  foreign  patents  but  no  United  States 
patent. 

Now,  I  do  not  think  it  requires  any  argument  to  show 
that  the  evident  intention  of  the  United  States  law  when  it 
was  first  passed  was  not  to  bring  about  this  state  of  things, 
and  so  handicap  the  honest  American  inventor.  -  Nor  is  this 
all.  The  position  of  the  foreign  inventor,  under  the  United 
States  law,  has  been  that  he  could  make  his  applications  in 
foreign  countries  whenever  he  felt  like  doing  so  and'  receive 
his  patents,  and,  after  an  indefinite  period  thereafter,  he 
was  at  liberty  to  apply  for  a  United  States  patent  and  ob- 
tain a  patent  only  limited  by  the  shortest  term  foreign 
patent.  Prior  publication  here  would  not  affect  his  rights. 
Prior  publication  does  affect  the  United  States  invent- 
or's rights  abroad.  Does  not  this  amount  to  a  discrimina- 
tion against  the  United  States  inventor?  And  would  it  not 
really  tend,  were  there  are  not  other  favorable  influences, 
to  discourage  invention  here? 

But  there  is  still  another  point  which  I  consider  of  the 
greatest  importance.  Owing  to  the  conditions  under  the 
law  as  it  exists,  the  United  States  inventor,  no  matter  what 
the  importance  of  his  work  may  be,  is  debarred  from  pub- 
lishing it  until  the  issuance  of  his  United  States  patent,  which 
may  take  a  year  or  two  in  the  Patent  Office,  unless  he  is 
ready  to  forego  some  of  the  years  of  its  life  by  taking  out 
foreign  patents  at  once  after  his  United  States  application 
has  been  filed.  He  is,  therefore,  under  restraint  as  to  publi- 
cation if  he  wishes  to  protect  his  foreign  rights  at  all.  And, 
let  us  ask,  what  has  been  the  effect  of  this  condition  of 
affairs?  Has  it  not  been  that  an  undue  proportion  of  the 
history  of  many  new  advances,  especially  in  the  elactric  art, 
has  been  first  published  abroad?  Has  it  not  been  that 
publications  of  new  material  have  often  been  made  abroad, 
when  in  fact  the  same  subiect  matter  had  been  worked  out 
here,  in  some  cases  years  before?  Does  it  not  result  in  the 
credit  ior  new  work  or  the  making  of  history,  as  it  were, 
in  a  nevv  art,  being  accorded  in  larger  measure  to  workers 
abroad  than  would  otherwise  be  the  case?  Now,  suppose 
that  instead  of  this  law  having  existed  at  all,  inventors  wlio 
had  made  valuable  discoveries  for  inventions  were  at  liberty 
to  apply  for  their  United  States  patents  and  were  equally 
at  liberty  to  apply  for  at  once  and  obtain,  without  prejudice 
to  their  United  States  rights,  foreign  patents  on  the  same 
inventions,  then  they  might  freely  publish  at  once  their  work 
and  obtain  the  credit  for  it  to  which  they  are  entitled,  and 
which,  under  the  present  condition  of  affairs,  has  often  been 
taken  from  them  on  account  of  the  enforced  delay  of  waiting 
for  the  issuance  of  the  United  States  patents  bsfore  applying 
for  foreign  patents.  I  have  known  it  to  be  the  case,  and  I 
have  not  the  slightest  doubt  that  others  actively  at  work  in 
the  electric  field  have  had  the  same  experience,  that  the  first 
entrance  into  the  electrical  literature  of  some  neiv  and  im- 
portant advance  has  been  through  the  foreign  publications, 
wlien  in  fact  the  broad  subject  had  b=en  worked  over  and 
was  known  for  a  long  time  previously  here,  bnt  was  with- 
held on  account  of  this  unfortunate  state  of  patent  laws  in 
this  country. 

The  United  States  is  entitled  to  lake  its  proper  place,  not 
only  in  the  actual  work  accomplished,  bat  in  the  literature 
which  naturally  accompanies  the  work,  and  without  such  a 
restraint  as  now  exists.  The  question  arises.  How  long  is 
the  United  States  worker  to  be  so  handicapped,  or  practi- 
cally put  under  a  bin,  by  ill-considered  laws?  This  is  a 
question  which  I  have  often  asked  myself,  and  the  answer 
to  which,  I  have  no  doubt,  has  been  sought  by  many  who 
have  experienced  the  same  hardships. 


The  UiC  of  the  telephone  is  rapidly  increasing  in  Mexico, 
and  the  telegraph  service  has  been  greatly  improved  since 
iSSo"\vhen  the  Mexican  Central  Railway  com]iany  began  to 
send  messages  for  the  public  over  its  lines.  This  service  is 
said  to  be  superior  to  that  of  the  government  lines  and  is 
spread  over  much  larger  territory.  The  appreciation  of  the 
public  of  the  efficiency  of  the  railway  lines  is  evinced  by  the 
report  that  22,000  messages  were  sent  in  1S94,  against  15,000 
in  1SS4.  The  central  office  is  in  the  City  of  Mexico.  Connec- 
tion is  made  at  Torreon  with  the  Mexican  International 
Railway  company  and  business  is  interchanged  between  the 
lines  of  the  two  railways  at  this  point.  The  Mexican  Na- 
tional system  provide.^  means  of  communication  with  points 
extending  from  Durango,  which  is  within  200  mile^  of  the 
Pacific  coast,  to  Eagle  Pass  Tex.  H.  R.  Nickerson,  general 
manager  of  the  Mexican  Central  Railway  company,  has  in- 
troduced many  American  ideas  upon  the  road  and  these  ex- 
tend to  the  telegraph  system, whereby  it  has  been  grent'y  im- 
provei  to  the  ^-atisfacLion  of  the  traveling  public. 


Correct    Method   of    Protecting   Electric 
Circuits.' 

Bv  W.  E.  Harrington. 

The  use  of  fuses  for  the  protection  of  electric  circuits  has 
proved  unreliable  and  unsatisfactory.  The  adoption  of  mag- 
netic circuit  breakers  being,  as  it  is,  a  foregone  conclusion, 
led  the  writer  to  make  a  study  into  the  requirements  enter- 
ing into  what  would  constitute  a  technically  correct  form  of 
magnetic  circuit  breaker. 

In  acircuitentirelyor  partially  inductive,  asudden  increase 
of  current  is  checked  by  the  impedance  of  the  inductive  part 
of  the  circuit.  The  rise  in  current,  with  the  time,  is  illus- 
trated by  the  curve,  Fig.  i,  taken  from  Bedell  and  Crehore's 
work  on  alternating  currents. 

This  curve  gives  the  rise  in  current,  with  time,  in  a  cir- 
cuit whose  resistance  is  .  i  ohm  and  coefficient  of  self-induc- 
tion is  .01  henry. 

The  curve  is  based  on  Helmholtz's  formula, 
E  — R/ 


C  = 


R 


(I- 


-)     wherein 


C  —  Current  in  amperes. 

E  =  Applied  electromotive  force. 

R  =  Resistance  in  ohms, 
f  =  Naperian  base  of  logarithms. 
t  —  Time  in  seconds. 

L  =  Coefficient  of  self-induction  in 
henrys. 
This  is  a  logarithmic  curve  and  from  the  character  of  the 
formula,  which  is  an  exponential  function,  the  practical  iii- 
lerpretation  has  very  seldom  been  appreciated  by  the  prac- 
tacal  operators  of  electrical  apparatus.  The  utilization  of 
the  principle  embodied  in  Helmholtz's  formula  gives  the  so- 
lution to  the  problem  to  determine  the  correct  method  of 
protecting  electric  circuits.  The  use  of  fuses  for  the  protec- 
tion of  circuits  has  proved  to  be  so  antipodal  to  the  funda- 
mental principle  contained  in  what  is  the  severely  technically 
correct  method,  that  it  is  criminal,  almost,  in  the  light  of 
present  practice,  for  users  to  follow  like  sheep  in  the  path  of 
their  predecessors  in  the  use  of  fuses.  The  practical  inter- 
pretation of  the  above  formula  indicates  clearly  that  if  a  cir- 
cuit be  opened  during  the  rise  or  first  surge  in  current  upon 
a  tendency  for  abnormal  flow,  and  further,  if  the  time  of 
opening  be  made  as  quickly  as  possible,  the  less  the  result- 
ing flow  of  current  will  be. 

To  realize   the    importance  of  this   time   element  in  the 
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Opening  of  a  circuit,  if  we  refer  to  Fig,  i,  it  is  apparent  that 
if  the  circuit  were  opened  in  .75  of  a  second,  the  current 
would  be  only  one-half  the  strength  it  would  be  if  allowed 
to  flow  until  it  had  reached  the  volume  due  to  ohmic  resist- 
ance alone. 

It  will  also  be  noticed  that  if  the  circuit  were  opened  in 
.02  of  a  second,  the  current  would  be  about  one-sixth  its  final 
value. 

To  eliminate  mathematics,  and  that  most  elusive  of  all 
electrical  units  to  grasp,  the  henry,  and  to  illustrate  in  every- 
day amperes  the  effect  time  has  upon  opening  a  circuit  m  a 
working  power  station,  wherein  exists  the  self-induction  of 
the  dynamos  and  station  appliances  and  the  small  negligible 
self-induction  of  the  measuring  instruments  used  in  testing, 
tests  were  made  in  the  power  station  of  the  Camden  Horse 
Railroad  companv  as  follows: 

In  order  to  vary  the  current  for  making  the  tests,  a  non- 
inductive  resistance,  to  wit,  a  water  rheostat,  was  employed. 
The  use  of  non-inductive  resistance  for  varying  the  current 
would  not  introduce' factors  to  prevent  the  results  from  rep- 
resenting what  would  actually  occur  upon  correspondinfr 
changes  in  condition  of  circuits  with  time  such  as  would  oc- 
cur in  practice.  In  fact,  in  the  majority  of  instances,  the 
results  would  be  even  more  pronounced  than  those  shown 
in  tests,  as  there  would  usually  be  inductive  resistances  in 
circuits. 

Fig.  7.  A  vertical  iron  rod  having  a  sliding  contact  drop- 
ping from  different  heights,  and  making  contact  with  a  fixed 
wiping  contact,  completed  a  circuit  for  varying  but  pre- 
determined periods  of  time,  dependent  upon  position  of  .slid- 
ing contact  before  dropping. 

By  carefully  calibrating  the  device  for  the  time  of  contact 
by  the  sliding  contact,  using  the  fundamental  law  of  gravita- 
tion, 

^  =  j/  2  g/i    whence 
/  =  Time  in  seconds. 
//  =  Height  of  fall  in  feet. 
^  =  Acceleration  due  to  gravity  =32.2  feet. 
A  means  was  thus  at  disposal  for  determination  of  time 
for  making  of  cucuit  for  -r-^^  of  a  second  to  ^^-  of  a  second 
in  steps  as  follows:  J^,  g^,  -Jg,  §ig,  ^^g  of  a  second. 

A  Weston  standardized  ammeter  was  employed  for  adjust- 
ment. By  placing  the  sliding  contact  to  touch  the  fixed 
wiping  contact,  a  circuit  was  completed  through  an  adiust- 
able  water  rheostat,  permitting  the  flow  of  a  predetermined 
current,  aft'.^r  which  circuit  could  be  opened  by  an  auxiliary 
switch.  The  sliding  contact  could  then  beset  at  a  point,  by 
dropping  from  which  ihe  time  for  completing  circuit  was  as 
desired.  In  circuit  was  a  carefully  calibra'ed  C-S  magneiic 
circuit  breaker,  used  as  an  ammeter  and  subject  bv  adjusting 
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screws  to  open  on  different  currents.  By  letting  sliding 
contact  drop  a  safiicient  number  of  times  to  find  the  adjust- 
ment of  the  C-S  magnetic  circuit  breaker  which  the  current 
flowing  would  not  open,  also  the  adjustment  at  which  the 
current  would  open  it,  gave  a  means  for  knowing  conclusively 
that  the  current  actually  flowing  would  be  between  the  two 
inthcations  of  the  circuit  breaker.  By  continuing  this  oper- 
ation for  the  same  static  current  for  the  different  periods  of 
lime  rtithin  the  limits  of  the  testing  device,  the  series  of  value 
thus  obtained  could  be  plotted  out,  showing  graphically  the 
differences  between  the  current  which  would  flow  for  con- 
tinued periods  of  time,  due  to  the  applied  electromotive 
force  and  the  given  ohmic  resistance  of  the  circuit,  and  the 
current  which  actually  flows  for  thevery  short  period  of  time 
established  by  the  wiping  contact.  Tlie  effect  of  impedance 
is  illustrated  so  excellently  for  a  continuous  circuit  having  an 
initial  voltage  of  500  volts,  with  currents  ranging  from  40 
amperes  to  70  amperes  and  in  10  ampere  steps,  that  it  will 
appeal  at  once  to  all  as  a  striking  object  lesson.  Figs.  2, 
3,  4.  5,  6,  show  clearly  the  impedance  eff'ect. 

Fig.  2  illustrates  the  values  of  current  for  the  different 
periods  of  time  current  can  flow,  ranging  from  jj^  second  to 
g'y  second,  when  the  ohmic  resistance  of  the  circuit  is  12.5 
ohms. 

This  test  was  made  without  any  effort  to  overcome  the 
arcing  attendant  upon  opening  the  circuit. 

Fig.  3  illustrates  the  values  of  current  under  similar  con- 
ditions, as  illustrated  by  Fig.  2,  except  that  an  air  blast  was 
employed  to  blow  out  the  arc  following  the  opening  of  the 
circuit.  The  difference  in  eighteen  results  obtainable  be- 
tween tests  2  and  3  in  the  use  of  an  air  blast  was  so 
pronounced  that  it  was  employed  in  the  remainder  of  the 
tests. 

Figs.  4,  5  3-nd  6  are  curves  illustrative  of  tests  when  the 
ohmic  resistance  of  the  circuit  was  respectively  10,  8,3,  7.  i 
ohms. 

To  appreciate  the  meaning  of  the  curves,  the  full  black 
line  is  the  line  sho^ving  the  value  of  current  if  the  circuit  be 
closed  for  any  extended  period  of  time;  the  difference  be- 
tween the  straight  heavy  line  and  the  curved  hue  shows 
clearly  the  effect  the  time  of  opening  a  circuit  has  upon  a 
typical  power  plant. 

The  heretofore  standard  form  ot  magnetic  circuit  breaker, 
and  the  type  familiar  to  all,  is  immeasurably  preferable  to 
fuses,  in  so  far  as  it  opens  the  circuit  much  quicker  on  the 
score  of  time.  Fuses  open  the  circuit  so  late  after  the  heavy, 
unusual  condition  of  circuit  is  established,  that  the  current 
reaches  the  high  and  parallel  part  of  current  curves.  For  illus- 
tration, referring  to  Fig.  S,  in  which  we  assume  current  has 
been  flowing  at,  say,  100  amperes,  with  a  150  ampere  fuse 
to  protect  the  circuit,  suppose  a  short-circuit  occurs,  making 
a  condition  wherein  i,ooo  amperes  would  flow  owing  to 
ohmic  resistance,  if  not  checked. 

The  fuse  would  not  blow  until  the  current  had  at  least 
reached  point  B  on  curve,  or  some  point  beyond.  The  ideal 
point  to  open  the  circuit  should  be  as  near  the  point  A  as 
would  be  possible. 

While  the  regular  well-known  types  of  magnetic  circuit 
breakers  open  before  fuses  do,  still  they  are  not  what  they 
should  be,  when  the  heavier,  more  abnormal  short  circuits 
occur  on  circuits,  for  the  reason  that  the  magnetic  circuit 
breakers  as  at  present  constructed  have  practically  an  un- 
varying fixed  time  element;  that  is,  they  open  in  the  same 
time  whether  the  condition  of  circuit  be  such  as  to  just  per- 
mit the  passage  of  current  required  to  open  the  circuit 
breaker,  or  the  condition  of  circuit  be  such  that  the  passage 
of  current  is  due  to  a  short-circuit. 

The  opening  of  the  magnetic  circuit  breaker,  as  con- 
structed, depends  either  on  springs  or  gravity;  the  role  the 
magnetic  feature  plays  is  simply  to  allow  either  the  spring 
or  gravity  to  act  on  the  switch. 

A  magnetic  circuit  breaker  should  be  constructed  to  open 
the  circuit  in  less  and  less  time  as  the  conditions  become 
more  and  more  severe.  This  can  he  done  by  taking  advan- 
tage of  the  flux  of  lines  of  force  due  to  the  passage  of  the  cur- 
rent, since,  fortunately,  the  two  are  simultaneous;  and  by 
designing  the  magnetic  circuit  breaker  to  open  as  regards 
ime  in  an  inverse  ratio  to  the  increa-^e  of  the  lines  of  force, 
tand  not  depending  on  the  springs  of  gravity,  except,  pos- 
sibly, as  auxiliaries  to  act  ^s  potential  energy  to  aid  in 
overcoming  the  inertia  of  the  switch  jaws  and  arms.  We 
have  then  the  correct  method  of  protecting  electric  cir- 
cuit-;. 

The    destruction    of    electrical    apparat  us,   the    breaking 
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down  of  insulation,  the  burning  out  of  circuits,  is  taken 
by  the  business  managers  of  electrical  stations  with  a 
meekness  and  a  non-effort  for  relief  which  is  astonishing. 
What  business  manager  would  j^ermit  his  boilers  to  run 
with  safety  valves  of  such  a  type  that  an  increase  of  500 
to  1,000  percent,  of  pressure  would  be  required  to  open 
them? 

The  writer  has  repeatedly  made  tests  showing  that  a  No.  21 
B.  and  S.  gauge  copper  wire  would  permit  the  passage  of  450 
amperes  for  ^jSo  of  a  second  without  burning  out,  witliout 
changing  color.  This  is  significant,  as  it  shows  that  under 
conditions  in  practice  the  mechanical  shock  or  torque  tend- 
ing to  wrench  or  rupture  insulation  would  be  present  in  a 
marked  degree,  and  further  faults  and  flaws  would  develop 
which  would  by  recurrence  eventually  cause  the  break-down 


in  insulation.  Owing  to  the  sluggishness  of  fuses,  permit- 
ting current  to  rise  to  the  level  point  of  current  curve,  wires 
under  insulation  in  machines,  as  well  as  building  wiring,  un- 
questionably at  times  becomes  red  hot.  I  have  seen  wires 
become  heated  momentarily  red  hot,  and  cool  oft"  immedi- 
ately after  current  was  checked. 

How  many  unknown,  mysterious  fires  have  started  from 
ihis  cause  in  electric, wiring  circuits? 

All  switchboards  and  minor  lighting  circuits  should  be 
protected  by  automatic  (as  regards  time  element)  magnetic 
circuit  breakers,  and  the  urgency  of  this  will  appeal  to  the 
exchequer  of  the  management  of  our  many  electric  light  and 
power  stations  when  the  full  meaning  and  import  of  Helm- 
hollz's  law  dawns  upon  them. 


The  Monocyclic  System.' 

Bv  Dr.  Louis  Bell, 

To  the  central  station  man  no  recent  change  in  engineer- 
ing practice  can  have  more  interest  than  the  renaissance  of 
alternating  current  work  which  is  now  in  progress.  Truth 
to  tell,  until  quite  recently  the  alternating  current  was  some- 
what under  a  cloud  in  the  estimation  of  both  station  mana- 
gers and  engineers.  It  had  served  an  immensely  useful  pur- 
pose in  the  extension  of  electric  lighting  to  places  where  it 
would  have  been  utterly  Impracticable  to  install  a  direct 
current  system  of  any  sort,  on  account  of  the  scattered 
nature  of  the  work.  A  very  large  number  of  stations  have 
been  installed  on  the  alternating  system,  and  I  am  sorry  to 
say  that  a  large  proportion  of  them  have  been  somewhat 
unsatisfactory,  not  in  their  general  operation,  but  in 
the  character  of  their  service  and  the  commercial  results. 
It  is  quite  common  to  find  alternating  stations  with  a  plant 
efficiency  considerably  below  50  per  cent,  and  in  which  the 
regulation  is  maintained  only  within,  perhaps,  about  ten  per 
cent.  Under  these  circumstance,  it  is  small  wonder  that  the 
advocates  of  the  direct  current,  the  uses  of  which  as  an  engi- 
neering problem  have  been  very  completely  worked  out, 
have  been  often  somewhat  violent  in  their  animadversions  on 
alternating  currents  in  general.  Nevertheless,  in  the  last  two 
or  three  years  there  has  been  a  vast  change  for  the  better  in 
alternating  practice — a  change  not  yet  rapid  but  bidding 
fair  to  be  far-reaching.  This  change  has  taken  up  a  three- 
fold path  toward  progress. 

First,  the  use  of  large  transformers  is  becoming  more  fre- 
quent; next,  these  transformers  are  more  and  more  used  incon- 
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junction  with  systems  of  secondary  mains;  and,  finally,  it  is- 
now  possible  to  install  an  alternating  plant  that  shall  be  able 
to  operate  motors  as  successfully  as  can  be  done  with  direct 
current. 

In  ordinary  central  station  practice  the  motor  service 
does  not  usually  play  a  very  important  part;  neverthe- 
less, the  ability  to  run  motors  is  most  valuable.  It  is  more 
profitable,  speaking  broadly,  to  sell  current  for  light,  for  a 
better  price  per  kilowatt  hour  can  be  obtained;  at  the  same 
time,  if  motors  can  be  readily  furnished,  a  useful  day  load 
can  be  obtained  when  it  is  needed,  and  the  plant  becomes  of 
the  greater  service  to  the  community — a  thing  which,  in 
these  days  of  more  or  less  friction  with  common  councils,  is 
of  no  small  importance.  Not  only  can  motors  now  be  suc- 
cessfully worked  off  alternating  circuits,  but  off  a  wide  vari- 
ety of  such  circuits.  As  yet,  however,  there  is  no  successful 
motor  for  use  on  the  simple  alternating  system  which  has^ 
for  the  most  part,  been  installed  in  this  country.  While  it 
is  possible  to  construct  a  single-phase  motor  even  for  120  to 
130  cycles  per  second,  the  frequency  most  used  in  America, 
it  is  at  present  very  doubtful  whether  such  a  motor  can  be 
made  to  start  and  run  in  a  way  which  will  be  generally  satis- 
factory. Abroad,  where  low  periodicities  are  used,  better 
results  are  obtained,  but,  even  there,  there  is  a  noticeable  si- 
lence on  several  important  points  in  describing  alternating 
motor  practice.  Appearances  indicate  that  even  with  the 
advantage  of  low  frequency,  motors  for  use  on  simple  alter- 
nating circuits  still  start  badly,  and  particularly  require  enor- 
mous currents  at  the  moment  of  starting;  hence  the  growth 
of  various  modified  alternating  systems,  of  which  the  poly- 
phase are  the  best  known,  by  the  use  of  which  it  becomes 
possible  to  avoid  this  difficulty  entirely  and  to  work  alter- 
nating current  motors  in  every  respect  as  satisfactory  as 
those  operated  by  direct  current. 

The  polyphase  motor  has  s  -Ived  the  problem  of  securing 
good  motor  service  with  alte  ating  currents  in  a  very  com- 
plete manner,  although  at  tli  cost  of  slight  complications, 
which,  while  generally  ove  estimated,  are  nevertheless  dis- 
tasteful to  central  station  11. en,  especially  where  the  use  of 
such  a  system  would  involve  an  extensive  and  costly  re-ar- 
rangement of  the  distribution  service.  It  is  the  purpose  of 
this  paper  to  call  your  attention  to  the  various  methods  of 
central  station  distribution,  involving  motor  service  on  the 
alternating  current  system,  and  more  especially  to  a  modi- 
fied single-phase  alternating  system  which  lends  itself  very 
readily  to  a  very  simple  and  straightforward  distribution  for 
lighting  without  sacrificing  the  excellent  motor  service 
which  makes  the  true  polyphase  systems  so  desirable.     For 
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all-around  central  station  work,  the  lightning  service  is  of 
most  fundamental  importance  and  convenience,  and  econ- 
omy in  this  particular  must,  in  a  vast  majority  of  cases,  be  the 
first  consideration.  Let  me  invite  your  attention  to  the  ac- 
companying drawings  (page  133),  which  show,  in  a  diagram- 
matic manner,  the  general  arrangement  of  various  alternat- 
ing circuits,  including  those  already  familiar  and  the 
polyphase  and  monocyclic  systems. 

First  in  order,  both  of  time  and  extended  use,  comes  the 
simple  alternating  system,  single  phase,  with  an  ordinary 
two-wire  distributing  circuit.  In  operating  the  secondaries 
of  such  a  system,  we  run  immediately  into  limitations,  im- 
posed by  the  feasible  voltage  for  lamps— limitations  which 
have  acted  as  a  brake  on  alternating  current  work  and 
which   are  responsil^le  for  a  good  many  difticulties  in  the 
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Operation  of  alternating  plants.  Opposite  the  diagram  of 
this  circuit  I  have  placed  the  relative  amount  of  copper  re- 
quired for  lighting  with  such  a  distribution. 

Next  comes  the  alternating  circuit  modified  for  the  Edi- 
son three-wire  distribution,  which  is  so  famihar  in  its  char- 
acter that  it  needs  no  description  here.  The  amount  of 
copper  needed,  on  the  supposition  that  the  neutral  is  half 
the  size  of  either  of  the  others,  is,  of  course,  enormously 
reduced,  amounting,  as  you  see,  to  less  than  one-third  of 
that  needed  with  the  two-wire  system;  consequently  the  sec- 
ondary main  distribution,  so  important  to  economical  opera- 
tion, can  be  carried  out  with  the  greatest  facility.  We  are 
justified,  at  present,  in  saying  that  neither  of  these  systems 
lends  itself  to  the  ready  operation  of  motors. 

We  may  next  consider  the  two-phase  alternating  system 
woikedwith  four  wires,  giving,  if  desired,  two  separate 
circuits  for  each  machine.  The  copper  here  required  is  the 
same  as  that  used  with  the  single  phase,  and  so  long  as  the 
four  wires  are  kept  together  motors  can  be  freely  operated. 
Here  is  assuredly  a  step  in  advance.  The  operation  of  two 
separate  circuits,  however,  from  a  single  machine  involves 
certain  complications.  In  the  first  place,  unless  these  cir- 
cuits are  balanced  as  to  load,  the  operation  of  the  system 
is  somewhat  difficult  to  make  satisfactory  in  point  of  regu- 
lation. The  circuits  themselves  have  absolutely  no  influ- 
ence on  each  other,  but  they  are  derived  from  the  same  ma- 
chine, and  with  a  given  excitation  of  that  machine,  unless 
the  loss  in  the  two  circuits  is  the  same,  the  voltages  must 
necessarily  be  different;  consequently  the  generator  cannot 
be  compounded  for  both  circuits  unless  the  circuits  are 
balanced.  There  are  three  ways  out  of  this  difficulty;  none 
of  them,  unfortuiately,  is  altogether  unobjectionable. 

In  the  first  place,  one  can  make  the  loss  on  the  line  so 
small  that  the  difference  in  voltage,  due  to  any  reasonable 
difference  in  load,  is  of  no  moment.  This  can  sometimes 
successfully  be  done,  but  more  often  it  involves  a  very  un- 
necessary cost  for  copper,  and  even  at  its  best  is  likely  to 
give  regulation  which,  although  better  than  that  found  on 
most  simple  alternating  systems,  is  yet  not  good  enough  to 
suit  the  requirements  of  the  best  modern  engineering. 
Secondly,  the  machine  can  be  compounded  for  loss  on  one 
of  the  lines,  a  feeder  regulator  being  used  on  the  other. 
This  practically  means  hand  regulation  of  one  circuit.  Or, 
finally,  both  circuits  can  be  operated  by  such  regulators. 
In  any  case,  if  motors  are  to  be  operated,  the  two  phases 
must  be  interlinked  at  least  by  one  wire. 

A  somewhat  simpler  two-phase  distribution  is  that  shown 
in  the  next  diagram,  where  the  two  phases  unite  into  a  com- 
mon three-wire  circuit.  The  amount  of  copper  here  re- 
quired differs  very  materially  according  to  the  limitations  of 
voltage  that  one  chooses  to  fix.  If  the  maximum  voltage 
of  the  system  is  limited  to  the  same  maximum  voltage  used 
on  the  single-phase  two-wire  or  two-phase  four-wire  system, 
the  amount  of  copper  required  is  very  largely  increased  by 
the  use  of  the  third  wire,  owing  to  the  fact  that  the  two 
circuits  combined  are  out  of  phase  with  each  other  byninety 
degrees.  The  relative  amount  of  copper  required  here  is, 
as  you  see,  145.5.  ■'-'"»  ^"^  ^^  other  hand,  the  question  of 
maximum  voltage  between  wires  is  neglected  and  the  volt- 
age is  determined  by  the  use  of  lamps  of  the  same  voltages 
.  as  on  the  other  systems,  then  the  amount  of  copper  is  ma- 
terially reduced,  being  a  trifle  less  than  three-fourths  ofthat 
required  on  the  systems  before  mentioned.  In  this  case  we 
neglect  the  fact  of  there  being  an  excessive  voltage  between 
the  outside  wires,  and  connect  lamps  between  the  middle 
wire  and  the  two  outside  ones,  much  In  the  manner  of  an 
Edison  three-wire  system,  with  the  exception,  of  course, 
that  the  saving  in  copper  is  not  anything  like  the  same 
amount.  Such  a  system  allows  the  distribution  of  the  whole 
load  for  lights  and  power  in  a  single  circuit  containing  only 
three  wires.  It  therefore  avoids  the  difficulty  of  regulating 
two  separate  circuits.  On  the  other  hand,  it  causes  a  new 
and  very  curious  difficulty,  owing  to  the  fact  that  the  two 
combined  phases  are  unsymmetrlcal  with  regard  to  the  in- 
ductance of  the  system.  The  voltages  between  the  middle 
wire  and  the  two  outside  wires  are  unequal,  when  the  sys- 
tems are  equally  loaded,  by  an  amount  depending  on  the 
inductive  loss  on  the  line.  Consequently,  when  in  balance 
for  regulation,  the  system  is  unbalanced  as  regards  the  load 
on  the  two  sides;  a  condition  which,  although  it  may  not 
lead  to  trouble  in  some  cases,  is  still  a  menace  to  the   sue- 
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cessful  operation  of  ihe  system,  unless  the  distribution  be 
skillfully  engineered.  There  is,  however,  the  possibility  of 
a  noticeable  saving  in  copper. 

We  may  next  pass  to  the  three-phase  alternating  system. 
The  system  which  corresponds  to  the  two-phase  four-wire 
system  I  pass  by,  as  the  use  of  thiee  separate  circuits  would 
be  even  more  troublesome  than  that  oftwo,  and  would  have 
no  compensating  advantages.  The  ordinary  three-phase 
circuit  is  that  shown  in  the  hgure  wherein  the  three  phases 
are  united  into  three  wires  and  taken  everywhere  where  the 
motors  and  lights  are  wanted.  In  this  case,  for  the  same 
voltage  between  wires,  the  amount  of  copper  demanded  is 
just  three-fourths  of  that  demanded  for  a  single-phase  two- 
wire  or  two-phase  four-wire  circuit.  To  compensate  for 
this,  there  is  the  possibility  of  unequal  voltages  in  case  the 
three  legs  of  the  circuit  are  unequally  loaded  owing  to  in- 
teraction in  transformers  and  in  the  generator.  So  far  as 
inductance  on  the  line  is  concerned,  the  system  is  symmet- 
rical and  balanced. 

II  the  load  on  the  three  branches  is  very  unequal,  as,  for 
example,  if  one  branch  is  entirely  unloaded  or   very  lightly 
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loaded,  while  the  other  two  are  worked  to  their  full 
capacity,  there  will  be  a  perceptible  unbalancing  of  the 
voltage.  Experience,  however,  shows  that  with  anything 
like  the  same  care  in  balancing  that  would  apply  to  an  Edi- 
son three-wire  system,  this  theoretical  difficulty  of  balance 
is  absolutely  negligible.  I  say  this  advisedly,  as  the  ques- 
tion has  been  so  often  raised  that  I  have  taken  pains  to  in- 
vestigate the  conditions  in  three  plants  operating  lights 
with  reference  to  this  particular  thing,  and  the  statement 
just  made  is  the  result  of  actual  practice.  It  might  be 
thought  at  first  sight  that  good  results  could  be  obtained  by 
combining  with  either  a  two-phase  or  three-phase  system 
the  Edison  three-wire  distribution.  As  a  matter  of  fact, 
such  a  system  would  be  unreasonably  complicated  with 
either  two  or  three  phases,  as  any  central  station  man  will 
readily  appreciate,  inasmuch  as  it  would  be  necessary  to 
have  two  or  three  three-wii-e  systems,  each  balanced,  and 
mutually  balanced  with  respect  to  each  other,  covering  the 
territory  if  motors  are  to  be  run,  or  at  least  interlinked  in  a 
somewhat  complicated  way. 

There  is,  however,  a  three-phase  system  which  does 
secure  a  very  great  advantage  in  copper.  This  is  the  three- 
phase  four-wire  system  shown  in  the  figure.  It  consists  of 
the  ordinary  three  wires  employed  on  the  three-phase  sys- 
tem, with  the  addition  of  a  balance  wire  proceeding  from 
the  common  connection  of  the  generator  or  the  trans- 
former and  forming  apart  of  the  general  distribution  system. 
The  lights  are,  as  can  be  seen  from  the  diagram,  connected 
between  either  of  the  three-phase  wires  and  the  balance 
wire.  Between  each  of  the  outside  wires  there  are,  there- 
fore, what  may  be  considered  two  lamps  in  series,  having, 
however,  a  phase  difference  of  120  degrees.  The  voltage  of 
transmission,  then,  between  each  of  the  three  main  wires 
is  r.73  times  the  voltage  employed  in  the  lamp  connected, 
nearly  200  volts  for  1 10- volt  lamps.  This  necessarily  means 
a  large  saving  in  copper,  which  is  still  further  enhanced  by 
the  fact  that  the  three-phase  three-wire  system  requires  in- 
trinsically only  75  per  cent,  of  the  copper  used  on  the  sin- 
gle-phase or  direct  current  system.  The  total  result  with 
this  particular  connection  is  but  29^<  per  cent,  of  the  copper 
required  on  the  single-phase  system,  supposing,  as  in  the 
Edison  three-wire  distribution,  the  neutral  wire  to  be  half 
the  size  of  eirliei"  of  the  others.  Such  a  system  is  in  suc- 
cessful use  at  St.  Hyacinthe,  Canada,  in  connection  with 
long  secondary  mains.  The  price  paid  for  this  saving  in 
copper  is  the  introduction  of  a  fourth  wire  into  the  distribut- 
ing system. 

Comparing,  then,  the  lighting  distributions  on  the  two 
and  three-phase  systems,  we  find  that  if  three  wires. only  are 
used  both  save  very  nearly  the  same  amount  of  copper. 
The  extreme  voltage  between  wires  on  the  two-phase  cir- 
cuit is,  however,  considerably  greater,  and  both  are  liable, 
but  not  likely,  to  become  unbalanced. 

There  is  this  difference,  however;  that  if  we  are  to  bal- 
ance a  three-phase  system  in  respect  to  voltage,  we  need 
only  to  see  that  the  load  is  equally  distributed  between  the 
three  branches.  If  we  are  to  balance  a  two-phase  three- 
wire  system,  we  must  see  that  this  load  is  unequally  distri- 
buted between  the  three  branches  by  an  amount  depending 
on  the  inductance  of  the  line.  We  therefore  see,  compar- 
ing the  polyphase  with  the  single-phase  system,  that  the 
price  we  have  to  pay  for  the  privilege  of  successfully  operat- 
ing motors  is  a  certain  amount  of  complication  in  circuits, 
which,  while  not  of  great  importance  in  new  installations, 
hinders  the  ready  adaptation  of  a  polyphase  system  in  a 
]Dlant  having  already  a  large  number  of  circuits  installed. 
Attractive  as  the  single-phase  is  in  its  beautiful  simplicity  of 
wiring,  we  cannot  yet  successfully  run  motors  from  it.  It 
was  for  the  purpose  of  preserving  that  simplicity  of  dis- 
tribution which  is  peculiarly  valuable  in  connection 
with  large  central  stations,  especially  those  already  in- 
stalled, and  joining  to  this  ihe  same  ability  of  running 
motors  found  on  the  polyphase  system,  that  the  monocyclic 
system,  to  which  I  am  about  to  call  your  attention,  has  been 
perfected.     Von  see  it  first  in  its  two-wire  form.     Here,  so 


far  as  the  lighting  distribution  is  concerned,  it  is  absolutely 
identical  with  any  of  (he  alternating  systems  now  installed 
in  simplicity,  convenience  and  in  the  amount  of  copper 
necessary.  The  main  circuit  of  the  monocyclic  machine 
constitutes  a  simple  single-phase  alternator,  and  so  far  as  the 
lighting  on  the  system  is  concerned  is  identical  with  it, 
connected  in  precisely  the  same  way,  feeding,  if  desirable, 
into  the  same  circuits  without  change.  There  is,  however, 
on  the  armature  of  the  monocyclic  machine  a  supplemental 
coiij  shown  on  the  diagram  as  connected  to  the  middle 
point  of  the  main  winding  on  the  monocyclic  machine,  from 
which  a  power  wire  may  be  led.  This  need  be  of  but  small 
cross -section,  and  only  has  to  be  carried  to  those  points  in 
the  system  at  which  it  is  desired  to  operate  motors,  and, 
as  I  shall  presently  show,  this  power  wire  enables  one  to 
run  motors  possessing  the  same  desirable  characteristics  as 
the  polyphase  motors,  and,  indeed,  generally  identical  with 
them,  without  in  any  way  disturbing  the  lighting  distribu- 
tion, except  in  so  far  as  Ohm's  law  is  a  necessary  limitation  on 
'  all  combined  power  and  lighting  circuits.  In  the  last  dia- 
gram here  we  see  the  same  device  applied  to  an  Edison 
three-wire  system  for  the  distribution  of  lights,  along  with 
which  is  carried  the  same  insignificant  power  wire  which 
permits  the  successful  operation  of  motors.  The  value  of 
the  three-wire  feature  in  the  distribution  of  lights  is  evident, 
the  amount  of  copper  being  the  same  as  in  an  Edison  system 
of  the  same  voltage.  With  this  monocyclic  system  we 
can  compound  the  generators  for  any  reasonable  loss  in  the 
line,  andean  arrange  the  lighting  system,  without  incurring 
any  troublesome  questions  of  balance,  so  as  to  give  as  good 
regulation  even  as  can  be  obtained  on  a  direct  current  sys- 
tem.    Beyond  this,  we  have  the  power  of  running  motors. 

It  is  instructive  to  glance  over  this  list  of  alternating 
lighting  systems  to  see  their  relative  complexity  and  advan- 
tages. It  is  especially  noteworthy  that  any  and  every 
method  of  distribution  that  saves  copper  introduces  in 
some  form  or  other  the  question  of  balance.  This  is  the 
price  we  pay  for  reduction  in  cost  of  conductors.  It  has 
not  seriously  interfered  with  the  use  of  the  Edison  three- 
wire  system;  in  fact,  those  most  familiar  with  that  system 
were  the  first  to  make  light  of  the  difiiculty,  nor  do  I  think 
it  stands  as  a  valid  objection  to  the  use  of  the  polyphase 
systems  in  cases  where  they  are  desirable,  as  none  of  them 
are  more  sensitive  in  the  matter  of  balance  than  the  Edison 
three-wire  system,  which  is  now  in  such  extensive  and  uni- 
formly successful  use.  We  may  further  note  that  in  each  of 
the  alternating  systems  where  a  very  great  saving  of  copper 
is  accomplished,  a  fourth  wire  is  necessary,  at  least  if  both 
lights  and  motors  are  to  be  operated;  in  each  case,  how- 
ever, of  trifling  size. 

Having  now  looked  over  the  field  in  general,  we  may 
pass  to  the  more  minute  consideration  of  the  somewhat 
striking  electrical  peculiarities  of  the  monocyclic  system 
— peculiarities  which,  although  they  do  not  involve  any  par- 
icular  complexity,  are  yet  of  decided  interest. 

The  general  principle  of  the  system  is  well  shown  in  the 
diagram.  So  far  as  the  main  work  of  the  generator  is  con- 
cerned, its  winding  is  closely  similar  to  that  of  any  well  de- 
signed alternator.  The  armature  is  of  the  iron-clad  type 
and  the  winding  is  made  in  machine- wound  coils  which  are 
invariably  insulated  and  can  be  very  readily  slipped  into 
place.  There  is,  however,  upon  the  armature  a  second  set 
of  coils  of  cross-seclion  equivalent  to  that  of  the  main  coil, 
but  composed  of  comparatively  few  turns,  so  that  the  room 
taken  up  on  the  armature  is  very  small,  and  owing  to  the 
shallowness  of  the  slots  necessary  to  accommodate  this  sec- 
ond or  teaser  coil,  the  output  of  the  machine,  considered  as 
a  single-phase  generator,  is  not  afiected.  Tiiis  teaser  coil  is 
located  with  reference  to  the  main  coil,  as  shown  in  the  dia- 
gram. Its  place  on  the  armature  is  midway  between  the 
other  coils,  and  the  electromotive  force  generated  is  in  a  di- 
rection at  right  angles  to    that    of   the  principal  coil.      It  is 


t 


^ 


FIG.  6. 


CORRECT  METHOD  OF  PROTECTING   ELECTRIC 
CIRCUITS- 


evident,  now,  that  if  we  connect  the  terminal  of  this  teaser 
coil  with  either  of  the  terminals  of  the  main  coil,  we  shall 
get  an  electromotive  force  componnded  of  the  two, 
and  in  some  intermediate  direction.  In  general,  by  \ary- 
ing  the  proportions  of  the  two  coils,  and  hence  their  electro- 
motive forces,  we  could  obtain  a  resultant  electromotive 
force  between  their  terminals,  having  any  angle  we  pleased, 
with  either  the  main  or  the  teaser  coil.  U,  tiien,  wires  are 
taken  upon  the  line  from  the  terminals  of  the  main  coil  and 
also  from  the  leaser  coil,  we  can  obtain  from  the  main  line 
three  electromotive  forces,  two  of  which  are  symmetrically 
situated  with  reference  to  the  electromotive  force  of  the 
teaser  coil,  and  bear  to  it  any  phase  relation  that  we  please. 
One  of  the  most  convenient  airangements,  and  that  whjch 
is  most  generally  adopted,  involves  such  a  relation  of  the 
electromotive  force  of  the  teaser  coil  to  that  of  the  main 
coils  that  we  shall  have  on  the  line  three  electromotive 
forces  approximately  60  degrees  apart.  In  other  words,  the 
resultant  electromotive  forces  between  teasers  and  main 
coils  are  each  60  degrees  from  the  electromotive  force  of  the 
teaser  coil.  Such  an  arrangement  is  that  shown  in  the  dia- 
gram. Under  these  circumstances  it  is  clear  that  if  one  of 
these  electromotive  forces  were  reversed,  either  in  trans- 
formers or  anywhere  in    the   translating  devices,  the  result 


would  be  three  electromotive  forces  120  degrees  apart,  one 
of  them  having  been  turned  through  an  angle  of  iSo  de- 
grees.  Meanwhile,  the  relation  between  the  power  wire, 
which  IS  connected  to  the  teaser  coil,  andtheoutside  wire,  has 
no  effect  upon  the  electromotive  force  between  these  outside 
wires,  since  the  electromotive  force  of  the  main  coil  itself 
does  not  interact  with  the  power  wire,  except  in  so  far  as  a 
portion  of  it  may  act  with  the  power  wire  to  form  a  resultant 
phase  and  electromotive  force  for  running  motors.  Conse- 
quently, so  far  as  lights  are  concerned,  the  two  outside  wires 
behave  precisely  like  the  leads  from  any  other  alternating  gen- 
erator, while  so  far  as  motors  are  concerned,  we  have  the 
power  of  getting  our  three  electromotive  forces  i2odegi-ees 
apart,  and  hencehave  the  same  magnetic  effect  as  with  a  three- 
phase  system.  The  arrangement  of  lights  and  motors  with 
this  device  is  clearly  shown  in  the  diagram.  It  is  evident 
that  we  can  take  from  the  outside  wires  of  the  monocyclic 
system  either  arc  or  incandescent  lights  an3n,vhere  and  to 
any  extent  the  capacity  of  the  machine  permitSj  working  for 
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the  incandescents  either  two  or  three-wire  distribution  at 
option.      For  a  motor,  two  transformers  are  connected  any- 
where we  please,  one  between  the  power  wire  and  each  of 
the  outside  wires.     At  this  point  the  resultant  phases  come 
into  play  and  the  necessary  reversal  of  one  of  the  electro- 
motive forces  is  accomplished  by  the  very  simple  and  obvi- 
ous device  of  reversing  one  of  the  secondaries,  as  shown  in 
the  diagram.      To  the  secondary  circuit  thus  constilutetl  we 
can  connect  a  standard  induction  motor  which  will  start  and 
run  as  well  as  if  connected  to  a  regular  three-phase  system, 
or  instead  of  reversing  one  of  the  transformer   secondaries 
we  may  accomplish  the  same  virtual  reversal  of  the  electro- 
motive force  by  reversing  one  of  the  coils  in  the  motor  it- 
self.    We  therefore  have  a  system  which,  so  far  as  lights  are 
concerned,  is  a  simple  alternating  system;  so  far  as   motors 
are  concerned,  the  dynamical  equivalent  of  a  polyphase  sys- 
tem.    With  a  differently  proportioned  transformation  we 
could  place  upon  the  secondaries  two  electromotive  forces  go 
degrees  apart  if  necessary,  and  then  ran  two-phase  motors  in- 
stead of  three-phase  motors   if   there  were  any  object  in  so 
doing.     Such  an  arrangement,  however,   would  be  less  de- 
sirable than  that  of  the  quasi-three-phase  system,  for  the 
reason   that    without   gaining  anything  in  the  motors  we 
should  have  to  generate  a  larger  electromotive  force  in  the 
teaser  coil,  and  hence  take  up  more  room  on  the  armature 
with  it;  perhaps  enough    to  have  an  effect  upon  th^  output 
of  the  machine  considered  as  a  single-phase  generator.     It 
is  sufficiently  evident  that  the  method  shown  would  not  be 
the  only  way  of  getting  the  same  result.     For  example,  in 
this  second  diagram  a  somewhat  different    arrangement  is 
shown,  accomplishing  precisely  the  same  end.     Here  our 
object  is  to  operate  secondary  mains  on  the  Edison  three- 
wire  system,  and  in  connection  with  them  to  run  motors  at 
any  point  we  please.     A  large  transformer  to  which   the 
secondary  is  connected  on  the  three- wire  system  is  there- 
fore installed,  and  the  secondary  mains  distributed  in  any 
manner  we  please.     A  second  and  small  transformer,  pro- 
portioned to  the  total   amount   of  motor  service  desired,  is 
connected  as  shown  in  the   diagram,  and  die  power  wire 
leading  from  it  is  taken  through  the  whole  or  part  of  the 
three- wire    system.     The    device     is     analogous     to     the 
arrangement     of    the    generating    coils     themselves,    and 
the    result    is     the    ability    to     operate    a    standard    in- 
duction motor  by  connecting  it  anywhere  on  the  three-wire 
system  to  the  two  inside  wires  and  to  the  power  wire.  Such 
an    arrangement   as    this  is    immensely   convenient  in  dis- 
tributhig  power  and  light  in  cities  where,  for  example,  it  is 
desired  to  establish  an  extensive  system  of  secondary  mains 
through  Edison  tubes  or  other  convenient  underground  dis- 
tribution.     It  is,  furthermore,  interesting  to  know  that  one 
is    not  confined  to  the  use  of  either  two    or     three-phase 
induction     motors,    since    a    monocyclic    generator    con- 
nected to  the  primary  circuit  makes  an   excellent  synchro- 
nous speed  without  the  assistance  of  a  starting  motor;  in  this 
particular    being  vastly  superior  to  the    pure   single-phase 
synchronous  machine.     But,  it  may  be  asked,  how   about 
this    power    wire.-*     In  case,  ior  example,  of  a  transmission 
over  a  considerable  distance  before  the  distributing  point  is 
reached,  must  the  power  wire  be  part  of  the    transmission 
system?     In  answer,  I  need  only  call  your   attention  to  the 
fact  that  the  essential  point  of  the  monocyclic  system,  so  far 
as  motors   are   concerned,  is  the  establishing  of  an  electro- 
motive force  bearing  the  same  relation  to  the  system  as  is 
borne  by  the  teaser  coil  of  the   generator.     Consequently, 
in  case  of  a  transmission  plant;  the   main  generators  at  the 
distant   station  may  be  simple  single-phase  machines,  the 
subsidiary  electromotive  force  being  furnished  by  a  synchro-     - 
nous  motor  or  similar    device  at  any  point  in  the  system. 
So  we  might  readily  have  an  extensive    transmisbion   with  a 
monocyclic   machine  in  the    sub-station   of  such  size  as  is 
necessary  to  furnish  current  for  what  motors  may  be  upon 
the  system.     The  power   wire  would  then  run  only  to  the 
sub-station.      Another   interesting  peculiarity  of  the   mono- 
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cj'clic  syslem,  aad  one  which  is  not  without  importance  in 
case  of  an  extensive  power  distribution,  is  the  following: 

L'nder  ordinary  circnmstances,  induction  and  sj-nchro- 
nous  motors  are  wound  so  that  the  counter  elec[romotive 
force  affects  the  system  in  a  perfectly  s)*mmetrical  manner, 
and  the  current  flows  over  all  the  wire;,  with  some  degree 
■of  sjTiimetry  in  response  to  the  demands  of  the  motors  on 
the  system.  It  is  customary,  however,  in  the  monocyclic 
■system  to  employ  motors  so  wound  a.s  to  throw  a  high 
counter  electromotive  force  into  the  power  wire  when  the 
motor  is  at  speed  and  loaded,  thereby  reducing  the  normal 
current  carried  over  the  power  wire  to  a  purely  nominal 
amount,  and  this  can  evidently  be  done  without  sacrificing 
much  in  the  matter  of  starting,  since  at  the  start  all  the 
-counter  electromotive  forces  in  the  motors  are  zero.  We 
have,  then,  a  ^otor  system  of  a  type  really  peculiar  to  the 
monocyclic  system  in  that  each  motor  will  start  under  the 
same  conditions  of  impressed  electromotive  force  as  if  it 
were  a  polyphase  motor;  while,  when  at  sp  -ed  and  loaded. 
It  would  be  operating  virtually  as  a  single-phase  machine. 
If,  however,  it  were  overloaded  so  that  it  would  tend  to 
slow  down  or  stop,  sufficient  energy  would  flow  over  the 
power  wire  to  bring  it  back  to  speed  just  as  if  it  were  a 
polyphase  machine.  This  is  only  one  of  various  inter- 
esting ramifications  in  the  system  when  developed  to  meet 
special  conditions. 

The  connections  shown  in  the  diagrams,  however,  are 
those  of  the  most  direct  applicability  and  probably  which 
would  be  most  extensively  used  for  central  station  service. 
At  this  point  it  maybe  appropriate  to  ask  what  is  the  disad- 
vantage of  such  a  system?  It  evidently  secures  exceed- 
ingly marked  advantages  in  the  ability  to  operate  the  lights 
on  existing  circuits  or  with  the  simplest  possible  kind  of  dis- 
tribution, and  at  the  same  time  to  run  at  any  point  in  the 
system  synchronous  or  induction  motors  of  well  tried  and 
familiar  types.  The  question  can  be  readily  answered;  in 
fact,  the  answer  is  almost  obvious.  The  price  which  we 
have  to  pay  for  this  advantage  is  the  installation  of  the 
power  wire,  which  necessarily  adds  something  to  the  weight 
of  copper  in  the  system  and  to  the  trouble  of  installation. 
Under  all  ordinary  circumstances  the  power  wire  need  be  of 
trivial  cross-section  compared  to  that  of  the  other  wires,  since, 
as  a  rule,  the  energy  required  for  operating  the  motors  from 
the  given  central  station  is  small  compared  with  the  total 
capacity  of  the  station;  and  further,  it  is  worth  remarking 
that  the  monocyclic  motors,  either  synchronous  or  induction, 
-will  run  perfectly  well  if  the  power  wire  is  disconnected 
after  the  motor  is  at  speed  operating  them  as   single-phase 
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■machines.  It  is,  of  course,  well  known  that  tha  single-phase 
synchronous  motor  gives  admirable  results,  and  it  is  also 
true  that  a  single-phase  induction  motor  can  be  constructed 
-of  excellent  efliciency  and  other  electrical  properties.  The 
only  material  difticuliy  in  this  case  is  to  get  the  motor  to 
start  with  a  good  torque.  The  monocyclic  connection 
enables  this  to  be  accomplished.  After  the  motor  is  at 
speed  the  power  wire  becomes  no  longer  necessary  to 
successful  operation,  so  that  in  spite  of  the  necessary 
•existence  of  the  power  wire  it  is  easy  to  see  that  the 
additional  amount  of  copper  is  not  likely  to  be  burdensome 
in  central  station  operation.  It  would  hardly  ever  be  nec- 
essary to  install  a  power  wire  of  more  than  one-fourth  the 
joint  cross-section  of  the  others,  as  given  in  the  diagram, 
and  generally  a  much  smaller  wire  will  suffice. 

I  have  thus  endeavored  in  a  brief  space  to  give  a  good 
-working  idea  of  the  monocyclic  method  of  combined  light 
and  power  distribution  which  has  been  devised  and  is  urged 
■upon  the  public  as  especially  adapted  to  the  work  of  central 
station  distribution  on  account  of  its  unique  simplicity  in 
practice.  As  to  what  has  already  been  done  in  the  installa- 
tion of  such  apparatus,  a  considerable  number  of  these  mon- 
■ocyclic  generators  are  in  daily  use  in  central  stations,  for 
the  most  part  operating  over  circuits  already  established  and 
■displacing  the  higher  frequency  alternators  which  have  been 
previously  used.  They  are  giving  excellent  results,  and  the 
operatit<n  of  the  motors,  wherever  employed,  has  been  highly 
satisfactory.  The  system,  therefore,  needs  no  extensive  ex- 
-ploitaticn  on  paper.  After  once  pointing  out  here  the  prin- 
cipal and  general  advantages  of  the  system,  it  is  better  to  let 
the  p'ants  already  runiiing  speak  for  themselves;  and  let  their 
verdict  be  final. 

Discussion'. 
John  F.  Kellv,  Pittsfield,  Mass.:  I  suppose  I  can 
lionestly  begin  by  paying  a  tribute  to  the  ingenuity  of  the 
devisors  of  ihe  system;  but  it  is  scarcely  necessary,  because 
we  all  know  what  they  can  do;  they  have  already  proved 
themselves.  I  cannot  help  feeling,  however,  that  in  this  case 
their  ingenuity  has  been  somewhat  misapplied.  The  most 
serious  fault  with  the  system  is  that  it  did  not  come  soon 
enough.  If  it  had  come  before  the  polyphase  systems  had 
been  worked  out,  perhaps  we  would  not  have  needed  any 
polyphase  system,  but,  coming  when  it  does,  it  seems  to  me 
a  step  backward.  In  the  first  place,  the  generator,  as  Dr. 
Bell  has  explained,  is  substantially  a  single-phase  generator. 
'^fi-'N  in  any  generator  of  given  magnitude  it  is  not  possible 
to  get  the  same  output  when  worked  single-phase  as 
when  worked  two-phase.  Dr.  Bell  seemed  to  think  that 
the  two-phase  was  in  trouble,  because  of  the  difificulty  of 
balancing  the  two  circuits.  I  am  more  familiar  with  that 
system  than  any  other,  and  my  own  reason  for  preferrirg  it 
as  because   the  regulation  is  better  than  if  the   work  was 


thrown  on  one  circuit.  We  have  found  that  there  is  no 
more  diflticulty  in  balancing  than  in  the  common  three-wire 
system.  When  it  comes  to  the  lines,  I  suppose  it  is  in  this 
point  that  the  chief  advantage  of  the  monocyclic  is  supposed 
to  be;  but  the  system  requires  at  least  three  wires  and 
any  polyphase  system  does  not  require  more.  Where 
lights  only,  and  not  power,  are  required,  it  only  needs  two; 
in  practice  that  is  all  that  any  polyphase  does,  in 
any  district  where  lights  only  are  required.  Vou  need 
only  run  a  pair  of  wires,  so  that  in  this  respect 
there  does  not  seem  to  b^  any  gain  in  the  monocyclic 
system.  The  cost  for  copper  is,  at  the  lea<;t,  according 
to  Dr.  Bell's  diagram,  higher  than  it  is  with  the  plain 
single-phase,  while  the  cost  of  copper  in  the  two-phase 
three-wire  system  is  very  materiallv  reduced.  In  the  cir 
cular  distributed  I  see  it  is  stated  that  where  power  only 
is  to  be  transmitted  by  means  of  the  monocyclic  system 
that  the  third  wire  is  of  the  same  section  as  the  other 
two,  making  an  addition  of  50  per  cent.,  but  if  the  system 
is  so  working  that  this  third  wire  is  really  a  power  wire, 
conveying  energy,  then  there  is  not  only  this  additional 
cost,  but  the  percentage  of  drop  in  the  circuits  is  increased 
beyond  that  in  the  single-phase  system. 

Dr.  Bell  has  raised  the  question  as  to  the  periodicity 
at  which  motors  can  be  worked.  Now  there  are  undoubt- 
edly great  advantages  in  low  periodicity  in  cases  of  long- 
distance transmission,  but  one  of  them  is  not  the  possibil- 
ity of  operating  motors.  There  is  no  difficulty  in  mak- 
ing polyphase  motors  of  16,000  alternations  which  will 
have  high  efficiency  and  start  with  large  torque.  As  to 
the  efficiency  of  the  motor  in  the  monocyclic  system, 
there  is  nothing  to  be  said  against  it,  because  the  motor 
is  substantially  a  polyphase  motor,  and  whatever  the 
polyphase  motor  will  do   of  course  the  monocyclic  will  do. 

Chas.  P.  Stein'MEtz,  Schenectady,  N.  V.:  lam  very 
much  honored  by  being  able  able  to  speak  before  such 
an  association  as  this,  and  may  say  that  1  have  heard 
with  very  great  interest  Dr.  Bell's  interesting  paper,  and 
with  much  greater  interest  Mr.  Kelly's  remarks.  How- 
ever, I  cannot  quite  agree  with  his  statement  that  the  single- 
phase  alternating  current  system  is  antiquated  and  super- 
seded by  the  polyphase  system,  and  that  therefore  the  mono- 
cyclic system  is  behind  ihe  times.  The  polyphase  system 
has  been  before  us  now  for  nearly  ten  years.  It  made  its 
appearance  shortly  after  the  single-phase  system  and  at -a 
certain  time  after  the  Frankfort  exhibition,  when  our  elec- 
tricians came  back  from  Europe  and  talked  excitedly  of 
what  they  had  seen.  Everybody  seemed  to  think  that  the 
single-phase  system  would  soon  disappear  altogether. 
Nevertheless,  we  have  now  thousands  of  single-phase  sta- 
tions running,  while  the  polyphase  system  is  only  just  begin- 
ning to  be  used  in  special  cases.  Therefore  I  feel  confident 
that  the  polyphase  system  will  never  be  able  to  supersede 
the  well  known  single-phase  system  of  old;  but  find  that 
it  possesses  a  limited  application,  although  being  very 
valuable  in  the  proper  place.  The  monocyclic  system 
is  entirely  single-phase;  that  is  to  say,  the  total  flow  of 
energy  issuing  from  the  generator  passes  through  zero 
and  is  fluctuating,  while  the  polyphase  systems  share  with 
the  continuous  system  the  common  feature  that  the  flow 
of  energy  is  never  zero,  but  more  or  less  constant.  Elec- 
tromotive forces  of  diff.rent  phase,  or  currents  of  differ- 
ent phase,  do  not  constitute  the  polyphase  system,  for  in  the 
ordinary  single-phase  system  if  a  induction  coil  is  connected 
in  series  to  incandescent  lamps  you  get  electromotive  forces 
displaced  from  each  other  by  90  degrees.  That  is  quarter- 
phase  electromotive  force,  and  in  a  loaded  transformer,  and 
in  a  transformer  running  light,  the  currents  are  displaced  in 
phase.  In  neither  case,  however,  do  we  speak  of  a  polyphase 
system.  The  polyphase  system  is  indicated  when  both 
electromotive  forces  as  well  as  currents  differ  in  phase  from 
each  other. 

Now  with  regard  to  the  statement  of  Mr.  Kelly  that  the 
output  of  a  polyphase  machine  is  larger  than  that  ofasingle- 
phase  machine — that  is  a  common  mistake  repealed  now  for 
years.  It  means  that  on  the  polyphase  armature  more  wire 
can  be  put  than  on  the  single-phase  armature.  However, 
the  output  of  an  alternator  is  not  Hmited  by  the  amount  of 
wire  you  cpn  put  on  the  armature,  but  by  the  armature  re- 
action, or  rather,  by  that  amount  ofarmature  reaction  which 
you  can  take  care  of  by  the  field;  and  in  a  single-phase  ma- 
chine you  can  by  compounding  take  care  of  a  very  great 
armature  reaction  which  you  cannot  take  care  of  in  the 
polyphase  machine,  where  small  armature  reaction  cau-;es 
unbalancing  of  the  circuit.  In  consequence  of  which,  the 
output  of  a  polyphaser  is  less  than  that  of  a  single-phaser  of 
the  same  size  and  speed,  or  at  least  not  greater. 

Prof.  Ei.iHU  Thomson,  Lynn,  Mass.:  The  paper  of 
Dr.  Bell  has  been  so  full  »nd  so  clear  that  it  leaves  very 
little  for  me  to  say,  except  that  I  can  express  my  agreement 
with  the  statements  of  the  paper,  and  that  furthermore, 
after  due  consideration.  I  think  Mr.  Steinmetz  has  the  right 
of  it.  He  has  given  an  enormous  amount  of  time  and  at- 
tention and  close  study  to  the  question  of  polyphase,  single- 
phase  and  other  systems,  and  has  originated  a  number  of 
remarkable  combinations,  one  of  which  is  the  monocyclic 
system.  I  think  the  system  undoubtedly  accomplishes  all 
that  has  been  stated  by  Dr.  Bell  to  be  its  advantages. 

Chas.  F.  Scott,  Pittsburg,  Pa.:  I  have  been,  and  I  am 
sure  all  of  you  have  been,  very  much  interested  in  the  pre- 
sentation which  has  been  made  by  Dr.  Bell  of  ihe  monocyclic 
system.  AVe  can  take  it,  I  think,  as  a  carrying  out  of  the 
remark  that  I  made  in  an  association  a  year  and  a  half  ago, 
that  when  we  have  an  alternating  polyphase  system,  we 
have  something  that  we  can  do  something  with.  It  is  flex- 
ible; we  can  twist  it  about;  we  can  make  it  a  two-phase  and 
three-phase  system — and  now  a  monocyclic  system — varia- 
tions of  the  polyphase  system,  and  go  from  one  to  another 
and  get  the  different  advantages  which  any  one  of  these  may 
present  for  different  kinds  of  work. 

We  have  had  the  characteristics  and  advantages  and 
merits  of  this  system  pointed  out.  It  may  be  well,  it  seems 
to  me,  to  bring  forward  some  of  the  questions  which  arise 
with  respect  to  the  points  which  have  been  brought  out  so 
that  they  may  be  answered  now,  and  that  we  may  deter- 
mine the  relation  of  this  system  to  the  other  systems.  To 
those  who  are  not,  immediately  and  technically  lamiliar  with 


the  subject  there  is  apt  to  be  a  sort  of  haziness  about  it. 
We  hear  first  about  the  two-phase  and  then  about  the  three- 
phase  systems,  as  if  they  were  entirely  new  and  different.  As 
a  matter  of  fact  there  is  no  fundamental  difference  between 
the  two.  Then  we  have  a  monocychc  system.  What  rela- 
tion does  it  bsar  to  the  other  systems?  Is  it  radically  and 
entirely  new?  Does  this  euphonious  name  mean  something 
which  is  a  departure  from  what  has  gone  before,  or  is  it  a 
modification,  and  if  so,  of  what  is  it  a  modification? 

Starting  with  the  source,  the  generator  itself  is  just  now 
somewhat  in  doubt.  The  single-phase  generator  is  best, 
because  it  regulates  better  and  has  a  better  output.  The 
polyphase  geneiator,  it  is  also  stated,  rfgulates  well  and  has 
a  good  output,  and  without  carrying  that  further  we  can  all 
be  satisfied  by  taking  our  choice.  We  will  consider  a  few 
points  made  with  respect  to  the  transmission  circuit.  There 
are  one  or  two  statements  of  Dr.  Bell  which  can  either  be 
called  in  question  or  certainly  a  little  modification  made  to 
them.  A  two-phase  four-wire  system,  which  he  has  given 
as  the  third  figure,  he  has  considered  as  the  correspondent  of 
the  alternating  two-wire  circuit  only,  and  has  not  consid- 
ered it  applicable  to  use  in  a  three-wire  connection,  in  which 
the  amount  of  coppper  is  so  much  less.  The  reason  of  this 
was  the  added   complication  of  running  two    three-wire  cir- 
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cuits.  That  might  be  true  if  the  area  to  be  cove  ed  were 
quite  small,  but  as  central  stations  are  usually  run  the  lines 
are  carried  out  in  different  directions.  In  alternating  sta- 
tions there  are  anywhere  from  three  or  four  to  a  dozen  or 
several  dozen  feeding  circuits  running  in  different  directions 
and  supplying  different  territories.  It  is  just  as  easy  to  divide 
these  up  into  three-wire  circuits  for  lighting,  as  the  different 
parts  of  the  city  to  be  supplied  or  the  districts  are  separated, 
as  it  would  be  if  all  the  circuits  were  of  the  same  phase.  If, 
therefore,  this  distribution  can  be  carried  on  by  the  three- 
wire  plan,  the  cost  of  copper  here  would  be  materially  re- 
duced and  be  made  equal  to  that  of  the  three-wire  single- 
phase  system.  Considering  the  two-phase  three-wire  sys- 
tem, the  figure  145.5  ^^^^  stated  as  the  relative  amount  of 
copper  used,  and  that  a  possible  reduction  could  be  made  to 
72. S  if  the  extreme  electromotive  force  can  be  increased 
above  that  for  the  first  figure  upon  the  diagram,  which  is  for 
the  two-wire  single-phase  system.  The  assumption  upon 
which  all  these  figures  have  evidently  been  made  is  that 
there  has  to  be  a  definite  electromotive  Ibrce  for  thecanying 
of  lamps.  If  that  is  to  be  carried  through  the  various  dia- 
grams, then  the  72. S  is  a  proper  figure.  If,  on  the 
other  hand,  a  limited  voltage  is  the  considera- 
tion to  be  met,  we  have  in  the  ordinary  three-wire  circuit 
twice  the  electromotive  force  of  the  single-phase  circuit. 
If  the  same  be  applied  to  the  two-phase  three-wire  circuits, 
then  the  amount  of  copper  would  not  be  72.  S,  but  one-half, 
\Contim(ed  on  page  iSS-\ 
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In  a  dispatch  from  Ottawa,  Ont.,  dated  March  Sth,  it  is 
announced  that  Comptroller  of  Customs  Wallace  has  de- 
cided that  electricity  comes  under  the  head  of  unenumeiated 
articles,  and  consequently  bears  a  duty  of  20  per  cent. 
This  decision  will  be  of  interest  in  view  of  a  proposition 
that  was  under  consideration,  it  is  said,  to  transmit 
power  from  the  American  side  of  Niagara  Falls  to  surround- 
ing Canadian  cities. 


There  are  many  features  of  patent  law  and  practice  in 
this  country  which  appear  to  work  hardship  to  inventors 
and  in  a  measure  place  this  country  at  a  disadvantage.  Con- 
oress  has  been  urged  to  revise  the  patent  law?,  and  now 
the  Bate  refrigerator  case  has  called  attention  to  another 
feature  which  inventors  and  capitalists  denounce.  In  an- 
other column  Prof.  Thomson  discusses  this  question  and 
urges  those  interested  to  make  a  thorough  and  systematic 
agitation  with  the  view  of  securing  a  revision  of  the  law. 
Aside  from  the  injustice  to  the  inVentor  that  may  result  from 
this  provision,  it  is  shown  that  in  many  cases  this  country 
does  not  receive  the  credit  that  is  due  to  it.  As  a  patriotic 
plea  alone  the  article  is  worthy  of  consideration. 


It  is  announced  on  what  appears  to  be  good  authority 
that  the  International  Pacific  Cable  company,  which  failed 
to  get  a  national  charter  from  Congress,  will  go  ahead  with 
its  project  of  connecting  San  Francisco,  Honolulu  and  Yo- 
kohama by  cable,  and  will  act  under  a  state  charter.  It  is 
now  said  that  Russia,  France,  Japan  and  Hawaii  will  join 
in  the  enterprise,  and  that  branch  cables  will  be  laid  to  the 
French  islands  and  extensive  naval  stations  in  the  Southern 
Pacific.     Russia's   interests  in  the  project  are  regarded  as 
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even  more  important  than  those  of  Japan  or  France. 
Hawaii  is  also  interested  in  the  enterprise,  as  she  regards  it 
as  a  practical  realization  of  her  efforts  to  communicate  with 
the  outer  world.  The  British  project  ofa  cable  starting 
from  Vancouver  appears  to  be  ended  with  th^  failure  of  the 
senate  to  so  modify  the  treaty  with  Hawaii  as  to  let  the 
British  cable  land  on  Neckar  Island,  The  only  recourse  for 
Great  Britain  would  be  to  induce  Hawaii  to  break  this 
treaty  obligation  with  the  United  States,  but  it  is  asserted 
that  this  will  not  be  done.  Instead,  therefore,  of  a  British 
cable  across  the  Pacific,  as  has  long  seemed  imminent, 
France,  Russia,  Japan  and  Hawaii  are  now  uniting  with 
American  enterprise  to  execute  this  work  of  vast  commer- 
cial and  military  importance. 


An  interesting  condition  of  affairs  exists  in  Chicago,  where 
a  number  of  property  owners  have  organized  to  fight  the 
introduction  of  the  trolley  upon  Indiana  avenue  and  have 
become  incorporated  as  an  association  in  order  that  they 
may  have  a  better  legil  standing.  It  appears  that  many  of 
the  property  owners  are  clamoring  for  better  transportation 
facilities,  especially  those  living  at  s^me  distance  from  the 
business  center  of  the  city,  and  the  city  council  has  granted 
the  Chicago  City  Railway  company  a  franchise  to  transform 
the  present  horse  car  line  into  an  overhead  trolley  road.  Of 
course  there  are  property  owners  who  object  to  the  change. 
They  want  improved  service,  but  do  not  favor  the  trolley  or 
cable.  Accordingly  the  company  has  decided  to  canvass  the 
street  and  learn  whether  a  majority  of  the  property  owners 
favor  the  trolley.  The  prop,:rty  owners  hold  a  contract, 
entered  into  by  C.  B.  Holmes,  when  he  was  president  and 
superintendent  of  the  company,  agreeing  that  the  horse  car 
system  would  not  be  changed  on  the  avenue  until  a  request 
was  made  for  such  a  change  by  a  majority  of  the  property 
owners.  The  fear  entertained  by  some  that  the  company 
would  resort  to  trickery  to  secure  a  trolley  line  was  dissi- 
pated at  the  mass  meeting  of  the  property  owners  recently 
when  a  letter  was  read  from  ex-Judge  Julias  S.  Grinnell, 
general  counsel  of  the  compmy,  reafiirming  all  the  pledges 
made  to  the  property  owners  last  November.  The  com- 
pany, Mr.  Grinneil  wrote,  would  not  construct  the  trolley 
without  the  consent  ot  a  majority  of  the  street  frontage, 
divided  into  these  three  sections:  From  Eighteenth  to 
Twenty-second,  from  Twenty-second  to  Thirty-ninth  and 
from  Thirty-ninth  to  Fifty-first.  No  surplus  of  frontage 
in  any  one  of  these  divisions  would  be  used  to  make  up  a 
deficiency  in  anyother.  Mr.  Grinnell  also  wrote  that  thecom- 
pany  was  endeavoring  to  extend  its  line  on  Indiana  from 
Eighteenth  to  Twelfth  street,  the  cars  to  become  trailers  at 
that  point  instead  of  at  Eighteenth  street.  He  renewed 
every  pledge  he  had  made  last  November.  If  any  can- 
vassers of  the  company  m'srepresented  property  ow.iers  a^ 
signing  the  company's  petition  when  they  had  not  done  so, 
they  would  be  forced  to  make  a  public  retraction. 


That  the  telephone  is  entering  upon  a  most  important 
period  of  its  existence  and  that  the  immediate  future  ^vill 
witness  most  remarkable  progress  in  the  development,  ex- 
tension and  wide  application  of  telephony  throughout  the 
country,  is  evident  to  all  who  have  watched  the  activity  that 
has  bean  displayed  in  this  department  during  the  last  year. 
Much  that  has  been  done  in  that  period,  it  is  tru^,  has  been 
merely  by  way  of  preparation  in  anticipation  of  a  favorable 
decision  in  the  Bate  refrigerator  case,  and  now  that  the  posi- 
tioa  of  thi  low*r  court  has  been  upheld  by  the  Supreme 
Court  of  the  United  States,  there  is  no  reason  why  the  ex- 
ecution of  these  plans  should  not  be  immediately  under- 
taken. It  is  useless  to  deny  or  attcnpt  to  disguise  the  fact 
that  there  is  much  prejudice  in  the  public  mind  against  the 
Bell  company,  and  it  is  needless  to  say  that  this  opposition, 
which  has  resulted  as  a  natural  consequence  from  the  policy 
of  the  old  company  while  enjoying  a  monopoly,  may  be  ex- 
pected to  seriously  interfere  with  the  further  expansion  of 
that  corporation's  business.  It  is  apparent,  too,  that  this 
opposition  is  developing  and  becoming  more  aggressive,  now 
that  the  rights  of  rival  concerns  are  established,  and  no  bet- 
ter indication  of  the  present  state  of  the  public  mind  could 
be  found  than  that  shown  in  the  almost  universal  approval 
of  every  movement  tending  to  restrict  the  old  concern  and 
prevent  any  attempt  to  further  monopolize  the  telephone 
field.  Legislation  is  pending  in  many  states  looking  to- 
ward a  reduction  of  the  rates  which  existing  companies  are 
charging,  and  the  enthusiastic  advocacy  of  these  measures 
by  individual  business  men  and  organizations  of  business 
men  shows  clearly  the  deep  interest  that  is  felt  in  this  mat- 
ter. Heretofore  it  has  been  customary  to  classify  many  of 
these  movements  as  "sand-bagging'"  schemes  of  politicians, 
but  it  must  be  admitted  that  ea'-nest,  thoughtful,  intelligent 
and  publ  c  spirited  men  are  identified  with  the  present  agi- 
tation. This,  however,  is  only  one  feature  of  the  contro- 
versy, and  while  much  is  being  done  inthis direction,  it  is  not 
the  only  line  of  attack  that  is  being  followed.     New  com- 
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panieshave  bean  formed  and  franchises  granted  for  operating: 
exchanges  and  ^employing  apparatus  other  than  that  of  the 
Bell  company.  It  seems,  too,  that  ^these-*-Trewcomers  are 
being  quite  generally  favored,  an  1  this  is  particularly  true 
in  the  West  and  Northwest.  An  idea  of  the  magnitude  of 
this  movement  throughout  the  Northwest  may  be  gained  by 
a  perusal  of  the  arti::le  pre^eited  ehjwhare  in  this  issue  by 
a  correspondent  of  the  Western'  Electrician,  wdio  has 
gathered  considerable  data  oa  this  subject.  It  will 
be  seen  that  extensive  operations  are  contemplated,  and 
it  would  ba  well  to  rem^mbar  that  this  is  only  the  be- 
ginning— an  entering  wedge  as  it  were.  With  cheaper 
rales  and  improved  service,  which  competition  promises, 
the  telephone  will  ba  placed  within  the  reach  of  many 
who  are  no.v  anxious  to  avail  themielves  or  its  benefits 
but  who  have  heretofore  found  the  charges  prohibitory. 

This  prospect  of  general  improvement  will  be  welcomed 
by  construction  men  and  dealers  in  supplies,  as  well  as 
by  manufacturers  of  competing  telephones,  and  it  is  not 
too  much  to  expect  a  general  improvement  in  all  these 
lines.  The  effect  wdll  of  course  be  far-reaching  and  will 
stimulate  business  in  other  branches.  Manufacturers 
would  do  well  to  watch  this  territory  closely,  as  unques- 
tionably the  development  in  the  West  will  be  the  more 
rapid  and  extensive. 


An  ordinance  was  passed  by  the  Chicago  city  council  re- 
cently granting  unusual  powers  to  the  "Cosmopolitan  Elec- 
tric company,"  which,  it  was  claimed,  was  formed  for  the  pur- 
pose of  supplying  electric  light,  heat  and  power  and  tele- 
phone ser\-ice  in  the  city  of  Chicago.  The  identity  of  the 
projectors  of  the  enterprise  was  not  revealed  and  there  was 
much  opposition  to  the  measure,  but  the  ordinance  war 
railroaded  through  the  council  together  with  a  gas  ordi- 
nance, and  both  have  received  the  approval  of  the  mayor. 
The  ordinance  of  the  Cosmopolitan  company  was  modified 
somewhat  at  a  later  meeting,  but  the  changes  did  not 
affect  the  character  of  th^;  grant.  Probably  no  action 
of  the  present  city  administration  has  been  so  severely 
criticized  as  the  approval  of  these  ordinances.  After  the 
first  meeting  of  the  council  and  before  the  franchises  had 
been  approved,  an  indignation  meeting  was  held  at  which 
urgent  protest  was  made  against  the  signing  of  the  ordi- 
nance. In  the  face  of  this  opposition  the  mayor  affixed  his 
signature  to  the  obnoxious  measures.  There  is  a  good 
deal  of  speculation  as  to  the  identity  of  the  men  behind  the 
ordinance,  and  it  is  beh'e\'ed  that  if  this  were  known  it 
might  afford  some  explanation  of  the  mayor's  action.  It  is 
really  a  singular  thing  that  upon  the  eve  of  his  retirement 
from  public  office  the  mayor  should  have  departed  from  the 
policy  he  has  uniformly  foMowed  throughout  his  official 
career  and  that  he  should  have  taken  this  step  in  opposi- 
tion to  the  advice  of  the  corporation  counsel  and  others 
whose  opinions  have  heretofore  had  much  weight  with  him. 
It  is  admitted  that  the  corporation  counsel  had  prepared  a  veto 
of  the  Cosmopolitan  ordinance,  in  which  numerous  defects 
w-ere  pointed  out.  Chief  anong  these  was  the  fact  that 
there  was  no  res;:on5ible  person  known  to  be  interested, 
and  the  project  was  therefore  deemed  unworthy  of  ap- 
proval. Again,  vast  powers  and  valuable  pri\'ileges  were 
granted  the  company  without  sufficient  rec  >mpense  to  the 
city  and  without  any  guarantee  that  these  privileges  would 
be  used  to  the  advantage  of  the  community.  In  view  of 
these  facts  the  Civic  Federation  determined  to  investigate 
the  matter  fully  and  do  everyth'ng  possible  to  invalidate 
the  action  of  the  council  and  defeat  the  purpose  of  the  men 
behind  the  measure  if,  as  it  was  surmi.sed,  their  object  was 
to  dispose  of  these  valuable  grants.  Eminent  legal  authori- 
ties, who  examined  the  ordinances,  pointed  out  certain  de- 
fects in  the  wording  of  the  bill,  which,  it  was  claimed,  would 
make  it  much  less  valuable.  In  section  one  of  the  ordi- 
nance permission  is  granted  the  company  to  maintain 
"electric  conductors  to  be  used  for  the  production,  trans- 
mission and  distribution  of  electricity  for  the  purpose  of  fur- 
nishing light,  heat  and  power  and  the  transmission  of  souud 
and  signals  or  any  or  either  of  them."  According  to  a  rul- 
ing in  a  somewhat  similar  casein  this  state,  the  word  "any," 
as  thus  used,  limits  rather  than  extends  the  ordinance.  By 
this  construction  the  company  may  do  anyone  of  the  things 
specified,  but  it  cannot  do  more  than  one  of  them  under 
this  franchise.  This  view  of  the  situation  is  taken  by  at- 
torneys not  interested  in  the  ordinance,  and  is  admittedly 
correct  according  to  counsel  for  one  company  that  had 
hoped  to  take  advantage  of  the  ordinance  for  the  purpose 
of  establishing  a  telephone  exchange  business  in  Chicago  in 
competition  with  the  Bell  interests.  The  aldermen  may 
amend  the  ordinance  in  this  particular,  but  immediate  action 
is  not  anticipated,  owing  to  the  storm  of  indignation  that 
their  recent  action  has  raised.  It  is  to  be  regretted  that 
such  action  should  be  taken  at  this  time,  in  view  of  the  ten^ 
dency  to  impose  burdens  in  the  way  of  taxation  and  exacting 
conditions  upon  legimate  enterprises. 
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The  Monocyclic  System. 

[Cotir/n/ic-i/  from  fii^e  IJS-X 
or  abont  36,  so  that  the  figure  145-5  ^"^  connection  wub  that 
diagram  is  not  in  accordance  wih  theassumptionofthe  elec- 
tromolive  force  l^eing  conirolled  by  the  lamps  in  circuit,  and 
if  the  highest  electromotive  force  allowed  i.-;  that  of  the 
three-wire  circuit,  than  the  additional  figure  for  the  weight 
of  copper  for  the  two-phase  three-wire  system  should  be  36 
in  comparison  with  the  other  figures. 

Another  point  in  connection  with  ihe  lines  is  the  unbal- 
ancing of  circuits.  It  was  stated  that  the  two-phase  three- 
wire  circuit  is  one  which  is  liable  to  unbalancing  because  of 
the  reaction  of  one  circuit  upon  another.  While  this  is  true 
in  certain  cases  in  ordinary  working,  it  is  one  which  would 
be  met  with  but  seldom.  The  next  point  in  the  system  af- 
ter going  through  our  transniis-ion  circuits  is  the  trans- 
former. The  transformers  for  transiorming  a  given  amount 
of  energy  for  lighting  or  for  power  by  the  two-phase  system, 
in  which  one  transformer  is  placed  on  each  of  the  two 
phases,  is  the  same  as  that  for  the  single-phasesysiem.  For 
the  three-phase  system,  in  which  transformers areconnected 
across  each  pair  of  mains,  the  converter  capacity  is  the 
same;  that  is  to  say,  if  we  have  ihese  transformers,  we  may 
connect  them  in  parallel  across  the  single-phase  circuit,  or 
we  may  connect  them  in  two  sets  of  three  each  on  a  two- 
phase  system,  or  we  may  divide  them  into  three  groups  of 
two  each  on  the  three-phase  circuits,  and  each  transformer 
wiil  have  the  same  individtial  capiciiy  in  each  position. 
When,  however,  these  transformers  are  connected  as  in  the 
dLigram  illustrating  the  monocyclic  two-wire  system,  then 
the-e  transformer?,  as  has  already  been  pointed  out,  do  not 
operate  in  their  ordmary  way,  although  the  electromotive 
force"  upon  them  may  be  normal,  the  currents  flowing 
through  ihe  transfnrmeis  differing  from  those  in  ordinary 
■  cases.  They  are  not  in  phase  with  the  electromotive  force 
upon  the  transformers,  and  ihe  output  of  the  transformers 
is  reduced  by  a  very  appreciable  amount — if  I  am  correct  in 
my  present  recollections,  some  16  per  cent.  Thus  trans- 
formers of  about  one-sixth  greater  capacity  would  be  re- 
fju-red  for  operating  a  mo' or  under  this  system  above  that 
which  would  be  required  if  the  same  motor  were  operated 
by  two-phase  or  three-phase  systems. 

The  transformers  in  the  monocyclic  three-wire  system  aLo 
seem  to  require  an  excess  capacity.  If  the  large  trans- 
'  former  in  that  diagram  is  the  one  which  supplies  the  lights 
and  operates  the  motor  \*hen  the  motor  is  doing  something, 
then  the  little  auxiliary  or  teaser  transformer  is  one 
which  is  U5eful  only  at  the  start  and  coniributes  nothing  to 
the  regular  working  of  the  motor,  according  to  the  assump- 
tions which  have  been  made.  This  transformer,  therefore, 
is  an  additional  piece  of  apparatus  which  must  be  provided 
in  the  system. 

"With  regard  to  the  motor  itself,  I  observe  that  ihe  motor 
in  the  monocyclic  two-wire  system  is  a  three-phase  motor 
and  nothing  else.  I  understand  that  the  motors  used  are 
the  standard  three-wire  motors,  and  the  motor  itself  does 
not  know  where  it  is  geit'ngits  supply;  whether  from  a  regu- 
lar thiee-phase  system  or  a  two-wire  monocyclic  system. 
The  transformers  for  this  motor  on  the  three-wire  three- 
phase  system  would  naturally  be  three.  We  seem  here  to 
have  cut  off  a  part  of  this  system  by  cutting  out  one  of  the 
transformers.  We  are  not  keeping  the  symmetrical  arrange- 
ment now,  but  are  supplying  the  motor  by  but  two  trans- 
formers, tending  to  the  result  to  which  I  have  just  called 
attention;  that  is,  a  larger  transformer  capacity.  Tlie  re- 
versing of  the  secondary  coil  of  one  of  the  transformers,  if  I 
understand  the  connections  and  arr  angemenls,  «  ould  Ije  obvi- 
ated and  the  transformer  would  be  connected  directly  with- 
out this  crossing  if  the  primaries  of  these  transformers  were 
directly  connected  to  three  phase  mains.  Suppose  we  have 
a  system,  then,  with  ihree-phase  mains  with  three  trans- 
formC/s  connected,  feeding  respectively  the  three  circuits  of 
the  motor.  Now  we  cut  out  one  of  these  transformers, 
but  our  motor  will  still  run,  but  without  the  same  efficient 
peiformance  of  the  transformers.  If  we  change  the  rela- 
tion of  the  middle  wire  at  the  djnamo  or  change  the  volt- 
age of  this  wire,  we  can  do  so  in  such  a  proportion  that  the 
phases  of  the  two  primary  circuits  will  not  have  their  for- 
mer relation;  will  not  bs  120  degrees  apart,  but  60  degrees 
apart.  In  this  case  it  becomes  necessary  to  reverse  one  of 
the  secondaries  in  order  to  obtain  two  currents  120 
degrees  apart  for  operating  the  motor.  If,  therefore,  the 
teaser  coil  were  wound  with  a  different  number  of  turns  to 
give  a  higher  electromotive  force,  we  might  have  a  three- 
phase  generator  supplying  directly  three-phase  mains. 
What  this  seems  to  be,  ihen,  is  really  the  elements  of  the 
three-phase  system,  distorted  somewhat  by  changing  the 
electromotive  force  on  the  middle  or  teaser  wire  and  re- 
versing the  secondary  of  one  of  the  transformers  and  leav- 
ing out  the  third  transformer.  So  much  for  ihe  motor 
which  operates  from  the  two-wire  monocyclic  system. 

The  motor  on  the  three-wire  system  seems  to  have  some- 
what different  relations.  This  is  not  a  three-phase  motor, 
but,  I  take  it,  is  a  two-phase  motor,  and  it  is  rather  interest- 
ing  

Dr.  Bell:  It  is  a  three-phase — the  same  motor  as  the 
other. 

Mr.  Scott:  Very  good  for  the  explanation;  but  on  the 
diagrams  I  have  seen  of  this  monocyclKTmotor  I  have  taken 
it  as  a  two-pliase  motor,  the  two  windings  being  given  in 
the  diagram  as  two  coils  placed  at  right  angles  to  one  an- 
other. The  very  reason  for  bringing  up  this  discussion  and 
making  it  so  full  at  this  time  is  to  get  a  correct  understand- 
ing'of  these  motors.  The  understanding  which  I  got  from 
the  diagrams  and  explanations  which  I  have  seen  of  the 
system  seems  to  me  to  represent  a  two-phase  motor,  one  of 
the  circuits  being  wound  through  directly  similar  to  the 
monocyclic  generator.  This  motor  has  been  pointed  out — 
I  do  not  lemember  whether  in  the  paper  Dr.  Bell  has  just 
read  or  not — as  similar  to  the  monocyclic  generator,  which 
is  stated  to  be  a  single-pliase  machine,  wound  with  one  wind- 
ing straight  through  from  one  end  to  the  other,  with  this 
little  auxiliary  or  teaser  coil  connected  between  the  middle 
of  that  coil  and  a  third  terminal.  If  this  be  the  case,  then 
it  seems  to  me  that  this  motor  is  either  a  single-phasemotor 
or  a  two-phase  motor.  The  explanation  given  of  the  oper- 
ation of  this  motor  has  not  been  very  complete  to-day.      If 


WESTEKN     ELECTRICIAN. 

I  make  a  mistake  in  drawing  on  other  sources  of  informa- 
tion in  regard  to  it,  I  ho;.'e  I  will  be  corrected. 

This  motor  I  have  taken  to  be  a  single-phasemotor  when 
run  at  speed,  but  essentially  a  two-phase  motor,  which  is 
supplied  by  the  three  wires  which ,  are  operated  by  two 
transformers,  which  have  electromotive  forces  at  right  angles, 
or  the  90  degree  relation  of  the  two-phase  mntor.  We  are 
supplying,  then,  to  this  motor  the  output  of  '.wo  converters 
which  are  operated  at  a  difference  of  90  degrees.  All  the  cir- 
cuits of  the  motor  are  active  while  the  motor  is  coming  up  to 
speed.  One  of  the  windings  on  the  motor  is  somewhat 
different  from  that  of  the  windings  on  the  transformer;  it  is 
not    e.\actly   proportioned    in    both    of   its  circuits    to  the 


electromotive  force  supplied,  so  that  when  run  at  speed  one 
2s  all  the  work.     It  is  very  much  as  if  two 


of  the  circuits  does 


transformers  were  connected  in  parallel,  one  giving  ico 
volts  and  the  other  99  volts.  If  we  put  a  load  on 
the  two  transformers  connected  in  multiple  until  the  elec- 
tromotive force  drops  to  99  volts,  than  one  of  the  trans- 
formers would  be  carrying  all  the  load  and  the  other 
nothing.  Th=  motor  described  "here  is  the  same  motor,  if 
I  understand  it  correctly,  as  is  describ,d  in  the  patents 
granted  to  Mr.  Steinmetz.  Then  in  seems  to  me  that  this 
motor  is  very  similar  to  a  sort  of  lop-sided  two  phase 
motor,  stronger  on  one  side  than  the  oiher.  The  two 
circuits  operate  with  fair  effect  to  bring  the  machine  up  to 
speed  and  then  one  of  the  circuits  lakes  all  the  load  and  the 
other  has  but  little  to  do.  The  motor  in  running  at  full 
speed  and  doing  its  regular  work  operates  as  a  single- 
phase  motor.  A  single-pha;-e  inducdon  motor  will  not 
carry  the  same  load  that  the  two-phase  induction  motor 
will.  jinyone  who  has  operated  two-phase  induction 
motors  knows  that  one  circuit  may  be  cut  out  and  the 
machine  will  continue  to  run;  but  it  will  not  carry  the 
same  load  as  before.  If  that  be  true,  and  the  information 
upon  which  I  understand  the  connection  of  this  motor 
be  true,  then  this  monocyclic  motor  seems  to  be  a  rather 
decrepit  two-phase  motor. 

There  is  one  point  to  which  attention  wa^  called  by  my 
able  friend  Air.  Steinmetz,  to  which  I  take  exception. 
That  is  his  definition  of  a  polyphase  system  or  a  polyphase 
motor.  He  was  pleased  to  say  that  difference  of  phase  in 
electromotive  force  with  no  difference  in  curi-ent  does  not 
constitute  a  polyphase  system,  and  he  pointed  out  that  if  a 
co:l  and  a  lamp  be  placed  in  series — the  electromotive  force 
measured  directly  across  the  lamp  and  the  electromotive  force 
measured  directly  across  the  coil — they  wou'd  not  be  in 
phase  with  one  another,  but  would  occur  at  different  times. 
So  also  if  a  coil  and  a  lamp  be  placed  in  multiple  so  that 
the  same  electromotive  force  is  on  the  terminals  of  both, 
then  the  currents  are  not  of  the  same  phase.  But  he 
htrl  I  that  neither  of  these  would  constitute  a  polyphase 
system  because  the  flow  of  energy  was  not  constant. 
A  constant  flow  of  energy  may  be  taken  as  a  definition 
of  a  polyphase  system,  so  might  difference  of  electromo- 
tive force  or  difference  of  currents.  As  I  understand  a 
polyphase  system,  I  do  not  mean  that  the  electromotive 
force  at  one  part  of  the  circuit  may  be  one  thing,  and 
at  another  part,  somewhere  else,  another  thing,  either 
at  a  great  distance  or  connected  with  a  different  piece  of  ap- 
paratus; that  would  not  necessarily  constitute  a  multiphase 
system;  but  if  the  two  different  elements  with  difference  of 
phase  cause  the  operation  of  that  apparatus,  then  we  have 
the  essence  of  a  polyphase  system.  If  we  have  a  motor  and 
wind  its  circuits  in  such  a  way  that  the  circuits  shall  differ 
in  capacity  or  self-induction;  if  the  currents  in  the  different 
circuits  differ  in  phase,  and  ouing  to  this  the  apparatus 
operates  and  the  motor  runs;  then  we  have  something  which 
shoud  be  legitimately  considered  as  polyphase  apparatus. 
We  have  an  apparatus  which  operates  due  to  the  difference 
of  phases,  or  to  too  many  phases,  and  in  the  polyphase  mo- 
tors that  is  the  characteristic  element.  The  element  which 
causes  rotation,  the  fundamental  element,  seems  to  be  the 
shifting  of  the  magnetic  field  in  the  apparatus.  It  is  not 
fundamentally  essential  to  the  operation  of  such  an  appara- 
tus that  the  currents  give  equal  energy  to  the  apparatus  at 
all  times,  but  that  they  be  supplied  in  such  a  way  as  to  give 
the  shifting  field,  which  \\\\\  cause  the  rotation  and  running 
of  the  apparatus.  I  would  therefore  call  a  multiphase  ma- 
-  chine  one  which  has  in  it  a  shifting  magnetic  field  of  many 
phases  or  currents  producing  these  magnetic  fields,  rather 
than  one  having  constant  flow  of  energy  to  the  apparatus. 

The  power  wire  operating  in  the  monocyclic  three-wire 
system  is  said  to  be  a  powerless  wire.  This  wire  is  for  the 
purpose  of  operating  the  motor  while  it  is  coming  up  to 
speed.  The  two  great  problems  in  an  alternating  current 
motor  are:  First,  the  bringing  of  the  motor  up  to  speed, 
and  secondly,  keeping  it  there.  These  are  two  different 
problems,  and  different  methods  are  devised  for  effecting  the 
two  different  results;  and  very  often  the  elements  which 
contribute  to  one  detract  from  the  effectiveness  of  the  other. 
The  power  wire,  if  lam  right  in  understanding  this  motor, 
does  not  necessarily  supply  power  to  the  motor  at  the  time 
when  the  motor  is  running  at  full  speed,  but  it  contributes 
to  the  power  which  is  required  for  bringing  the  motor  up 
to  speed,  and  would  continue  to  deliver  power  to  the  motor 
instead  of  lying  idle  and  resulting  in  so  much  idle  copper 
in  our  system,  if  the  mot<ir  were  a  complete  and  symmetri- 
cal motor  instead  of  one  which  has  possibly  been  made  de- 
fective to  meet  the  requirements  of  this  system. 

Dr.  Bell:  The  first  question  raised  may  be  granted, 
that  the  monocyclic  system  is  a  modification  of  something. 
Is  It  now  to  be  considered  as  a  single-phase  or  two-phase 
system  or  polyphase  s\stem  of  some  sort?  I  think  that 
question  was  clearly  answered  by  Mr.  Steinmetz  when  he 
pointed  out  that  you  must  consider  as  polyphase  a  system 
in  which  the  energy  remains  constant — the  common 
characteristic  of  all  polyphase  systems  whether  evenly  bal- 
anced or  unbalanced.  In  the  monocyclic  system  we  have 
three  currents  substantially  in  phase  with  each  other,  and 
the  total  energy  passes  through  zero.  I  fail  to  see  how  the 
widest  possible  extension  of  the  definition  of  a  polyphase 
machine  could  be  made  fairly  10  include  it.  The  most  that 
could  be  said  would  be  that  there  might  be  a  limiting  case 
in  which  the  unbalancing  of  a  polyphase  system  might  go  on 
until  the  total  energy  would  actually  pass  through  zero.  If 
that  is  so,  it  might  serve  equally  well  as  a  limiting  case  for 


either  the  single-phase  or  the  pjlyphase  system.  It  is  cer- 
tain that^  the  monocyclic  in  its  operation  su'^crests  a 
polyphase  system.  In  the  character  of  the  curren'ts  which 
flow  through  it,  and  in  the  distribution  of  the  energy  it  is 
peculiarly  single-phase  in  its  character.  I  was  interested  in 
Mr.  Scott's  remarks  on  the  subject  of  the  four-wire  connec- 
tion of  the  two-phase,  and  in  the  second  place  the  three- 
wire  connection  of  two-phase  system.  Now,  with  a  four- 
wire  connection  it  is  of  course  possible  to  use  the  Edison 
three-wire  sy.^tem  on  each  branch  if  one  so  desires,  but  in 
order  to  do  so  and  to  run  motors  at  the  same  lime,  one 
must  interlink  the  two  three-wire  systems;  in  other  words, 
you  must  have  two  three-wire  systems,  each  system  being 
approximately  balanced  as  to  itself,  and  each  three-wire 
system  balanced  as  respecis  the  other  three-wire  sys- 
tem occupying  the  same  territory.  They  must  be  interlinked 
for  motor  service,  and  that  is  the  reason  which,  I  maintain, 
bars  out  the  two-phase  four-wire  system  from  employing 
the  Edison  three-wire  connection,  just  as  it  must  bar  out  in 
the  same  way  and  even  more  effectively  ihe  three  phase 
system  from  operating  on  each  of  its  three  phases  an 
Edison  three-wire  system.  It  makes  a  complication  of 
circuits  for  general  distribution  which  would  be  perfectly 
intolerable — two  three-wire  circuits  in  the  same  territory 
and  each  balanced  with  respect  to  the  other;  it  would 
be  something  better  imagined  than  descrihtd.  In  lertain 
cases  for  lights  only  it  may  be  applied,  because  you  are 
at  liberty  to  scatter  your  circuits,  but  tven  then  it  would 
require  more  or  le^s  balancing  of  the  two  svstems,  else 
you  get  into  trouble  with  one  side  of  the  machine 
having  a  greater  load  than  the  other,  whith  causes  a 
difference  in  drop  which  cannot  lie  compensated  by  com- 
pounding. _  Witti  the  two-phase  ihree-wire  system- Mr. 
Scott's  piint  was  well  taken  on  the  question  of  max:im'um; 
voltage.  However,  if  you  are  dealing  with  the  maximum 
permissible  on  the  transmission  line,  where  ihe  thing  to  be 
considered  is  not  the  maximum  on  the  di-tributing  s\stemr 
to  translating  devices,  but  the  maximum  permissible  on  the 
whole  i^ys'em,  and  if  you  confine  yourself  to  that,  you  will 
find  that  combining  the  two-phase  into  three  wires  requires 
excessive  copper.  If  you  confine  yourself  to  the  secondary- 
system  alone,  it  will  be  pos-.ible  to  perniit  the  same  maxi- 
mum voltage  as  on  the  straight  Edison  three-wire,  and  I 
should  say  that  the  same  rule  would  apply  to  the  reduction 
of  copper  in  the  three-phise  three-wire  system  or  any  other 
system  in  v.irying degree  ace  irding  to  th:;ir  character. 

As  regards  the  question  of  unbalancing,  I  think  I  stated 
with  a  lair  degree  of  distinctness  that  with  any  polyphase 
system,  though  unbalancing  may  occur,  and  occur  in  a 
serious  degrte,  I  do  not  believe  it  would  be  a  common  oc- 
currence. 1  think  I  specifical'y  included  the  polyphase 
systems  in  general. 

With  regard  to  the  question  of  the  reduced  capacity  of 
transformeis  operating  on  three-phase  or  monocyclic  sys- 
tems, as  a  matter  of  fact  there  are  three  plans  of  working, 
we  will  say,  with  a  three-phase  system  as  regards  its  trans- 
forniers.  In  the  first  place  we  may  hive  a  composite  trans- 
former including  all  three  legs  of  the  circuits,  which  has 
been  used  with  very  fair  results.  Next,  we  may  use  three 
transformers,  or  finally  on'y  two  transformers.  Sometime, 
it  is  more  convenient  to  use  three,  and  sometimes  two.  We 
must  remember  that  there  are  not  to  be  had  an  infinite 
number  of  sizes  of  I  ransformers,  nor  an  infinite  number  of 
sizes  of  motors.  The  consequence  is  it  is  s  )metiines  a  diffi- 
cult matter  to  find  tran:^formers  which  will  exactly  fit  a 
given  horse  power  of  motor,  and  the  loss  of  capacity  which 
is  thus  met  in  furnish'ng  transformers  too  large  lor  the 
motors  fbecause  we  must  be  sure  to  have  them  large  enough) 
may  easily  amount  to  loori;:;  p^r  cent,  either  with  two  or 
three  phases,  and  unless  sp^ciil  tran-iformers  are  made  to  fit 
the  motors,  we  are  liable  thus  to  require  an  increased  total 
capacity  of  transformers  as  well  on  two-phase  as  on  three- 
phasesystem^.  With  the  three-transformer  coimeclion  for 
the  three-phase  circuit  we  have  one  very  material  advantage, 
which  perhaps  .makes  it  worth  while  to  employ  it  in  many 
cases,  and  that  is  if  one  of  the  transformers  for  any  reason 
is  crippled  we  can  operate  at  least  two-thirds  of  the  output 
with  the  remaining  two,  whereas  on  the  two-phase  S)Stem, 
if  one  transformer  gives  out  the  motor  is  crippled,  either  by 
overloading  and  stopping  absolutely,  or  able  to  run  only  at 
half  output  as  a  single-phase  motor,  but  in  no  case  starling 
until  the  transformer  is  fixed.  If  two  transformers  are 
used,  the  statement  has  been  made  that  the  loss  in  out- 
put in  connecting  three-phase  transformers  is  about  16 
per  cent.  I  would  like  to  see  experimental  evidence 
bi  ought  up  in  this  case.  W^e  have  been  informed  in  many 
well  written  technical  articles  that  the  output  of  the  poly- 
phase machine  was  thus  and  so  in  connection  with  ihe  single- 
phase  machine,  and  we  know  that  the  facts  do  not  fully  l>ear 
out  the  theory.  We  are  now  given  similar  information  in 
regard  to  the  transformers.  While  I  am  not  prepared  to 
dispute  the  fact  without  having  experimented  on  it,  I  would 
like  to  see  some  evidence  that  the  difference  in  output  rises 
lo  any  practical  magnitude. 

As  regards  the  leaser  transformer,  X  think  we  may  con- 
sider the  secondary  transformer  on  the  monocyclic  tfiree- 
wire  system  as  practically  part  of  the  power  wire.  It  needs 
to  be  of  small  size  and  furnishes  only  a  small  amount  of  en- 
ergy. With  that  connection  the  one  transformer  furnishes 
the  power  wire  for  the  whole  three-wire  system.  It  is  not 
a  part  of  each  motor,  simply  a  part  of  the  power  wire,  and 
as  such  it  may  be  taken  as  a  part  of  the  installation  belong- 
ing to  the  three-wire  system.  The  single  small  transformer 
in  the  system  furnishes  the  entire  power  wire  for  the  whole 
system. 

As  regards  the  motor  on  the  monocyclic  two-wire  system, 
it  is  correct  in  a  sense  to  say  that  the  motor  does  not  know 
whether  it  is  on  a  three-phase  circuit  or  a  monocyclic.  As 
regards  its  operation,  it  does  not  know;  that  is,  as  regards 
the  directions  of  the  electromotive  forces  in  it.  It  is  a  mat- 
ter of  perfect  indifference  which  system  it  is  on;  but  as  re- 
gards the  character  of  the  currents  and  their  direction, 
if  the  motor  jiussessed  an  ammeter  to  put  in  its  own 
coils,  it  would  find  there  was  a  very  large  difference  in  the 
distribution  of  currents.  As  regards  its  magnetic  qualities  it 
would  not  matter,  although  the  actual  distribution  of  the  cur- 
rent is  wndely  changed.    We  have  in  the  monoyclic  induction 
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motor  a  motor  uliich  in  it>  operative  qualities  is  like  a  poly- 
phase motor.  Nevertiiele-s  the  distribution  of  currents  in  it, 
although  resulting  in  a  perfectly  symmetrical  production  of 
motive  power,  is  something  that  you  cannot  find  in  any  poly- 
phase motor.  It  depends  on  ihe  particular  action  used  in  the 
monocyclic  system.  It  ha';  essentially  asingle  phase  current, 
although  its  effect  as  regards  magnetism  is  closely  similar  to 
rhat  of  the  true  polyphase  motor. 

As  regards  the  motor  on  the  monocyclic  three-wire  sys- 
tem, I  was  much  pleased  with  ihe  ingenuity  with  which  Mr. 
Scolt  constructed  a  large,  able-bodied  and  well-dressed  man 
of  straw  for  the  purpose  of  knocking  the  gentleman  down 
and  jumping  on  him  with  both  leet.  The  motor  is  not  a 
two-phase  motor  of  any  kind.  It  is  an  ordinary  induction 
itiotor,  such  as  is  used  indifferently  on  three-phase  or  mono- 
cyclic systems.  Doubtless  fromtheexperienceofthe^peaker, 
he  deeply  realized  how  bad  a  bad  two-phase  motor  could,  be. 
The  winding  of  the  monocyclic  motor  is  in  every  respect 
similar  to  that  of  the  three-phase  motor.  There  is  a  possi- 
biliiy  and  sometimes  a  great  convenience  in  being  able  to 
work  a  monocyclic  generator  as  asynchronous  motor.  Used 
in  such  a  way,  it  works  during  its  oneralion  like  any  other 
synchronous  motor.  It  is  a  pos-ibilily  which  is  sometimes 
very  convenient;  the  motor  starts  itself,  and  the  teaser  coil 
when  the  motor  is  up  to  speed  produces  no  effect  on  the  rest  of 
the  system  of  the  motor  is  properly  designed  with  reference  to 
suppressing  ihe  electromotive  force  of  the  teaser  circuit.  In 
the  monocyclic  three-wire  system  we  have  in  the  first  place 
a  three-phase  motor  structure,  but  operating  on  a  u  onocy- 
clic  three-wire  and  teaser  circuit,  « ith  the  properties  and 
distribution  of  currents— or  electrical  character  -of  the  sin- 
gle-phase system.  The  actual  details  of  operation  in  a 
monocyclic  motor  are  somewhat  complicated.  Substantially 
we  have  a  structure  which  in  all  its  characterisiics  is  only 
proper  to  be  operated  on  the  monocyclic  or  three-phase 
circuits.  The  currents  which  flow  through  it  however, 
are  not  three-phase  currtnis,  the  electromotive  forces 
being,  however,  120  degrees  apart.  The  currents  are 
substantially  in  phase,  but  tire  magnetism  produced  is  so 
distributed  as  to  give  a  perfectly  symmetrical  torque  on  the 
motor  just  as  though  it  were  run  from  a  polyphase  cir- 
cuit— a  point  which  I  think  justifies  me  in  the  remark  I 
made  at  the  beginning,  that  the  monocyclic  system  is  to  be 
regarded  not  altogether  as  a  modified  and  glorified  single- 
phase,  nor  again  as  a  decrepit  and  disreputable  polyphase 
system,  but  rather  as  in  a  cla.ss  by  itself. 

W.  R.  G.ARDENER,  Piitsfield,  Mass.:  I  am  very  much 
interested  in  this  question  of  multiphase  apparatus,  and 
after  hearing  the  paper  read  and  the  arguments  which  fol- 
lowed it,  1  am  not  quite  certain  about  it.  I  do  not  pretend 
to  know  anything  about  polyphase  or.  multiphase  systems, 
or  teasers  or  anything  of  that  kind;  but  I  do  know  when  I 
have  something  in  my  station  that  gives  me  perfect  s.-itis- 
faction.  I  know- that  I  have  got  something  in  my  station 
that  satisfies  my  requirements  as  a  central  station  man.  We 
are  operating  a  two-phas^  machine,  and  have  been  for  over 
a  year  and  a  half.  The  first  work  required  of  the  two- 
phase  machine  was  to  furnish  fifteen  horse  power  a  mile  and 
a  half  from  our  station  over  an  existing  circuit.  We  ran  an 
extra  wire,  and  from  that  circuit  are  furnishing  incandes- 
cent lights  to  stores  and  dwellings,  and  also  this  fifteen 
horss  power.  Later  on  a  fire  occurred  in  a  mill  and  the 
engine  was  destroyed.  We  ]>ut  in  two  motors  of  twenty 
horse  power  each,  and  furnish  power  on  this  circuit,  giving 
perfect  satisfaction.  Our  bu=;iness  increased  and  we  were 
obliged  to  put  in  larger  machines,  and  to-day  we  are  fur- 
nishing power,  incandescent  and  arc  lights  from  this  one 
machine.  We  are  at  the  present  time  going  to  change  our 
station.  We  have  got  five  alternating  current  machines, 
from  750  to  1,500  lighis  capacity — machines  as  good  to  day 
as  when  ih:fy  were  bought — but  we  cannot  aflbrd  to  run 
them  as  long  as  there  is  something  better.  But  the  item 
of  repairs  on  ordinary  apparatus  is  enormous,  as  you 
know.  With  these  two-phase  machines,  including  the 
transformeis  and  motors,  we  have  not  spent  one  cent.  We 
are  going  to  take  out  the  five  machines  referred  to  and  put 
in  one  two-phase  machine,  and  instead  of  our  dynamo 
attendants  bobbing  from  one  end  of  the  switchboard  to 
the  other  and  reading  five  ammeters  and  voltmeters,  they 
will  read  one.  We  have  not  experienced  any  difficulty  on 
these  lines. 


Telephone    inventors  Not    Infringers    of 
Their  Own  Patents. 

In  the  suit  of  the  Western  Telephone  Construction  com- 
pany against  Alfred  Stromberg  and  Androu  Carlson,  Judge 
yeaman  handed  down  a  decision  recently  denying  the  mo- 
tion of  the  complainant  for  a  preliminary  injunction.  Ow- 
ing to  the  contract  relations  between  the  parties  to  this  suit 
the  defendants  were  estopped  from  denymg  the  validity  of 
the  two  patents  upon  which  this  suit  was  brought,  so  that 
the  entire  controversy  was  upon  the  question  of  infringmenr, 
and  the  defendants  succeeded  in  demonstrating  to  the  court 
that  infringement  was  not  shown  to  the  extent  required  for  a 
preliminary  injunction.  Stromberg  and  Carlson  were  formerly 
employes  of  the  Western  Telephone  Construction  company 
and  had  assigned  to  the  Western  Telephone  Construction 
company  the  patents  upon  which  the  suit  was  brought.  One  of 
these  patents,  No.  504,636,  was  for  the  combination  of  a 
magneto  telephone  with  a  magneto  generator  in  such  form 
that  the  magnets  of  the  magneto  generator  were  used  for 
thetelephone,  and  t'/a-z-v/jay  the  other  patent.  No.  516,777, 
was  upon  an  automatic  telephone  switch.  The  counsel  for 
the  complainant  were  Stanley  S.  Stout  and  James  H.  Ray- 
mond; for  the  defendants.  Barton  &  Brown. 


Columbia  Incandescent  Lamp  Company. 

A  representative  of  the  Western  Electripiax  re- 
cently visited  St.  Louis  and  was  shown  through  the  exten- 
sive works  of  the  Columbia  Incandescent  Lamp  company 
by  President  J.  H.  Rhotehamel.  The  Columbia  company 
certainly  possesses  every  facility  fi)r  the  production  of  high 
class  lamps  in  large  quantities,  and  the  appearance  of  every 
department  of  the  works  is  indicative  not  only  of  scientific 
management  of  detail,  but  of  that  discipline  and  care  that  are 
so  necessary  to  insure  a  product  uniformly  excellent.  There 
has  been  recently  made  a  three-story  addition  to  the  fac- 
tory of  40  by  42  feet,  and  another  additional  story.  Thor- 
oughly enterprising  and  energetic,  Mr.  Rhotehamel  is  con- 
tinually engaged  in  improvement,  with  the  determination  to 
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keep  the  Columbia  lamp  always  to  the  front  and  at  its  pres- 
ent very  high  standard  of  excellence.  The  company  has 
recently  purchased  and  is  now  installing  a  new  outfit  of 
pumps,  boilers,  engines  and  dynamos,  and  with  this  new 
machinery  the  capacity  of  the  Columbia  works  will  be  from 
ro,ooo  to  12,000  lamps  per  day.  The  factory  is  now  run- 
ning on  the  regular  "Columbia,"  but  the  company's  new 
**coiled  filament"  lamp,  made  in  types  (or  both  high  and 
low  efficiency,  is  also  being  manufactured  and  is  meeting 
with  marked  success.  It  is  claimed  for  these  lamps  of  high 
economy  a  maintenance  of  candle  power  superior  to  any- 
thing yet  placed  on  the  market.  Special  candelabra  lamps 
and  a  "round  bulb"  lamp  admirably  adapted  for  ceiling  and 
window  decoration  are  also  being  made. 

Mr.   Khotehamel  was  asked  for  his  opinion  as  lotlie  effect 
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on  the  lamp  market  of  the  recent  decision  in  the  Bate  case. 
He  said: 

"The  recent  decision  of  the  Supreme  Court  in  the  Bate 
refrigerator  case  finally  terminates  the  life  of  the  Edison 
lamp  patent.  This  will  no  doubt  ha^■e  the  effect  of  placing 
on  the  market  a  number  of  incandescent  lamps  which  have 
been  held  in  stock  by  those  manufacturers  who  were  lorced 
to  close  their  works  some  two  years  by  injunction,  and  they 
will  no  doubt  be  offered  at  exceedingly  low  prices.  It  i-i  a 
well-known  fact  that  lamps  when  carried  in  stock  for  a  long 
time  will  deteriorate  somewhat,  owing  to  the  loss  of  vacuum. 
This  may  have  the  temporary  effect  of  reducing  the  price 
of  incandescent  lamps,  Ijut  1  believe  it  will  be  found,  after 
a  trial  of  such  lamps,  that  the  users  will  be  satisfied  to  return 
to  and  buy  the  standard  makes  at  fair  prices,  and  that  the 
company  manufacturing  the  best  and  most  economical  lamp 
will  find  a  ready  sale  for  its  product. 

"At  the  present  prices  quoted  there  is  but  a  small  manu- 
facturer's profit,  and  there  is  so  much  depending  on  the  qual- 
ity of  the  goods  that  I  am  satisfied  that  the  users  who  take 
pains  and  test  their  lamps  for  economy,  life  and  maintenance 
of  can<ile  power,  will  come  to  the  conclusion  that  it  is  better  to 
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New  Gleason  Specialties. 

The  illustrations  presented  herewith  represent  three  new 
specialties  just  put  on  the  market  by  the  E.  P.-OIeason 
Manufacturing  company  of  iSr  to  iSg  Mercer  street,  New 
York.  Fig.  i  shows  an  armored  insulating  joint  made  of 
composition  brass,  audinsulated  with  sheet  mica.  It  is  ap- 
proved by  the  National  Board  of  Fire  Underwriters.  Fig. 
2  is  a  covered  porcelain  bug  cut-out,  for  use  in  the  canopies 
of  electroliers  and  brackets.  It  is  made  of  t^vo  pieces,  is 
readily  fused  without  disturbing  the  leading-in  wires,  and 
because  of  its  smallness  can  be  used  in  smaller  canopies 
than  can  any  of  the  covered  cut-outs  now  on  the  market. 
The  cut  shows  its  actual  sizi.  Fig.  3  show.^  a  shade  holder 
and    needs  scarcely  any  commCiit.      It   fits   any  standard 
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socket,  is  unusually  deep  in  the  rim,  thereby  accommo- 
dating shades  with  very  thick  lips,  ani  centers  the  lamp 
peifectly  in  the  shade.  "~- 


Racine  Automatic  fngine. 

The  accompanying  cut  illustrates  ati  improved  automatic 
engine  made  by  the  Racine  Hard.vare  ci.npany.  These en- 
eines  are  of  tlie  "self-containeJ"  type,  and  are  especially 
adapted  for  electric  light  stations  and  where  high  speed  in 
connection  with  economy  and  close  rejjulation  is  desired. 
The  frame  is  rigid  and  of  tasteful  design.  The  slides  for  the 
cross-head  are  cast  solid  In  the  frame,  as  are  also  the  broad 
boxes  for  the  shaft.  The  connecting  rod  is  from  a  steel 
forging  and  is  provided  with  ample  means  for  taking  up 
wear  at  both  ends.  The  shaft,  crank  and  crank-pin  are 
made  from  one  steel  forging.  The  crank-pin  is  lubricated 
by  an  improved  method,  using  a  compression  grease  cup, 
and  forcing  grease  through  the  short  end  of  the  shaft.  The 
cup  can  be  detached,  filled  and  replaced  while  the  engine  is 
running  at  full  speed.  The  shaft  is  supported  by  three  bear- 
ings, two  in  the  frame  and  one  outside  of  the  governor 
pulley,  beyond  which  the  shaft  extenrls  far  enough  to  attach 
'an  e\tia  pulle\ 


The  contract  for  lighting  the  streets  of  the  city  ofCor- 
dele,  Ga.,  has  been  awarded  to  the  Industrial  Fertilizer 
company  of  that  place. 


pay  a  fair  price  than  to  buy   a   cheaper   article    and    obtain 
unsatisfactory  results  therefrom. 

"There  has  been  in  the  past  considerable  objection  to 
lamps  of  high  economy,  owing  to  the  fact  that  they  depre- 
ciated so  rapidly  in  candle  power,  but  by  new  processes  em- 
ployed in  the  manufacture  of  lamps  during  the  last  year,  all 
these  objectionable  features  have  been  overcome,  and  lamps 
of  high  economy  can  now  be  furnished  which  will  show  in  six 
hundred  hours  a  loss  of  less  than  10  per  cent,  in  candle 
power.  We  believe  that  what  is  known  as  the  structural  fila- 
ment lamps,  owing  to  their  high  economy,  will  prove  very 
beneficial  to  the  large  central  stations,  where  they  have  to 
meet  the  competition  of  the  Welsbach  burner  and  where 
their  stations  are  overloaded.  On  the  whole,  the  outlook 
for  the  future  seems  bright." 


LASON   SPECI.ALTIES. 

The  valve  is  perfectly  balanced  and  fitted  with  rings. 
Cross-head  shoes  are  made  with  large  bearing  surfaces.  The 
governor  is  of  an  improved  type.  All  castings  are  made  of 
the  best  charcoal  iron,  and  the  best  of  fittings  are  furnished 
with  each  engine.  Beside  the  vertical  and  horizontal  en- 
gines the  Racine  company  makes  an  automatic  outfit,  sta- 
tionary and  marine,  from  one  to  six  horse  power,  which  has 
a  vertical  automatic  engine  and  porcupine  boiler  on  one 
base,  and  feed  water  heater,  pump,  oil  burner,  feed  waten 
regulator,  air  pump  and  all  piping  to  make  the  outfit  com* 
plete,  beside  all  fittings  for  the  engine  and  boiler.  The 
boiler  is  fitted  with  a  combination  grate,  whereby  coal,  wood 
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and  oil  can  be  burned.     With  oil  150  pounds  of  steam  can 
be  raisfd  from  cold  water  in  lo  minutes. 


"Reliable"  High  Speed  Engine. 

A  very  handsome  high  speed  automatic  cut-off  engine 
manufactured  by  J.  F.  Chase  &  Co.  of  JMattoon,  111.,  and 
especially  adapted  to  electric  light  and  power  stations,  is 
presented  in  the  accompanying  cut.  This  machine  is  built 
in  eight  sizes,  ranging  from  20  to  150  horse  power,  and  is  an 
improved  self-contained  automatic  cut-off  engine,  combining 
strength,  durability  and  economy.  The  frame  is  the  latest 
improved  pattern,  oil-tight  and  dust-proof.  It  has  three 
hand  plates,  by  which  the  inner  parts  are  made  easily  ac- 
cessible. The  frame  is  designed  for  compactness,  and  the 
metal  distributed  so  as  to  give  great  strength.     The  bear- 
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ings  are  unusually  large,  thereby  insuring  the  least 
possible  wear.  The  main  bearings  are  detachable  and 
are  fastened  on  the  side  of  frame  like  a  cylinder 
head.  By  this  arrangement  when  a  box  has  worn 
out  it  is  only  necessary  to  re-babbitt  the  box,  put  it  in 
a  lathe  and  bore  it  out.  When  returned  to  the  place  it  is 
in  perfect  alignment.  The  cross-head  guides,  wrist-pin  and 
main  bearings  are  automatically  oiled.  Oil  is  carried  in 
the  bottom  of  the  frame  and  dashed  up  by  the  crank  disks. 
As  this  oil  is  used  over  and  over,  very  little,  if  any,  is  lost. 
The  oil  letains  its  amber  hue  after  long  usage,  proving  that 
it  remains  clean  and  fit  for  lubrication  as  long  as  it  lasts. 
The  valve  is  of  the  piston  type  and  perfectly  balanced.  All 
parts  of  the  engine  are  adjusted  at  the  works  until  a  per- 
fectly running  balance  is  obtained.  The  sLeam  chest  is 
large  and  the  ports  near  the  end  so  that  full  pressure  is  re- 
alized on  the  piston.  The  piston  is  a  hollow  casting  of  great 
strength  and  fitted  with  self-adjusting  steam  packing  rings 
The  crank  shaft  is  a  solid  forging,  balanced  with  cast  disks. 
The  connecting  rod  is  steel  and  fitted  with  brasses  that  are 
adjustable  with  key  and  gib.  The  governor  is  of  the  centrifu- 
gal, inertia  type,  contained  in  the  fly-wheel.  It  is  con- 
nected to  a  swinging  eccentric  and  to  the  valve  directly  with 
a  ball  joint.  It  has  two  balls,  one  of  which  operates  by 
centrifugal  force,  the  other,  balancing  this,  operates  by  inertia . 
It  has  few  parts,  and  the  bearings  are  fitted  with  renewable 
brass  bushes  and  are  oiled  with  grease  cups.  Any  engineer 
can  adjust  it  to  the  right  speed. 


Ammeters  and  Voltmeters. 
The   accompanying  cut  illustrates  a  type  of    ammeters 
turned  out  by   Charles  E.   Norton  of  Manchester,  Conn. 


injury.  The  mechanical  pans  are  strong  and  well  put  to- 
gether. Each  instrument  is  carefully  compared  with  a 
known  standard,  and  the  scale  made  by  hand.  The  volt- 
meters as  well  as  ammeters  made  by  Mr.  Norton  should  re- 
main in  circuit  constantly,  and  because  the  former  are 
caUbrated  after  being  tlioroughly  heated,  the  indications  are 
accurate  only  when  so  used. 


New   Machine    of   the    Onondaga    Com- 
pany. 

The  accompanying  cut  represents  one  of  the  many  ex- 
cellent machines  now  being  turned  out  by  the  Onondaga 
Dynamo  company  of  Syracuse,  N.  Y.  This  prosperous 
concern,  being  located  in  the  center  of  New  York  state,  lias 
excellent  facilities  for  prompt  service.  The  business  of  the 
company  has  necessitated  the  doubling  of  its  capacity  during 
the  last  year,  which  goes  to  show  that  careful  attention  to 
the  building  of  machines,  with  improvements  adopted,  and 
courteous  attention  to  the  wants  of  its  patrons  are  placing 
this  company  to  the  front.  Many  testimonials  are  received 
by  the  company  during  the  year  and  the  machine  speaks 
for  itself. 


Medbery  Specialties. 

The  Fiberite  company  of  Mechanicsville,  N.  Y.,  has  re- 
cently placed  on  the  market  a  number  of  new  designs  for 
overhead  trolley  equipment  for  electric  railways  and  lighting 
purposes,  which  have  attracted  no  little  attention.  One  of 
these  is  a  groove  top  feed  wire  insulator,  shown  in  Fig.  i. 
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to  carry  an  inch  and  a  half  cable  on  the- top  and  two  sides. 
The  Medbery  insulation  is  a  composition  invented  by  M.  J. 
Medbery,  after  a  long  series  of  experiments,  and  is  a  chem- 
ical mixture,  moulded  while  m  a  plastic  state,  under  enor- 
mous hydraulic  pressure,  into  various  shapes,  for  electric 
insulating  purposes.  It  is  a  very  hard,  strong,  tough,  acid 
and  water  proof  material,  and  impervious  to  the  weatiier. 
Possessed  of  high  insulating  qualities,  it  resists  high  temper- 
atures, and  is  in  every  way  a  model  insulation  for  those  who 
construct  their  lines  with  a  view  to  permanency. 

The  Fiberite  company  has  had  such  a  large  demand  for 
this  material  in  foreign  countries  that  it  is  about  to  appoint 
several  agencies  in  England  and  Germany. 

The  Fiberite  company,  through  its  agent,  the  Mason  Elec- 
tric company,  Chicago,  is   sending  out   a  new  catalogue  of 
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Instruments  of  this  class  have  been  extensively  used  for  five       its  material.     The  two    devices   illustrated  in  Figs.  2  and  3 
years  in  direct  current  work.    Tliey-are  accurate,  durable, 

neat  in  appearance,  finished  in  handsomely  lacquered  brass       Fig.  2  shows  a  car  house  insulator.    All  ot  the  barns  of  the 
and  can  remain  in  circuit  twenty-four  hours  a  day   without 


are  being  used  very  largely  on  the  different  Chicago  roads. 

ator.    A 
North  and  West  Chicngo  systems  have  been  fitted  with  this 


device,  which  is  made  strong  and  rigid  for  such  very  trying 
work.  The  Medbery  bolt  gives  absolute  insulation.  Fig. 
3  represents  a  strain  insulator  and  turnbuckle  combined 
and  is  used  by  both  the  roads  mentioned  wherever  unusual 
strength  is  necessary.  The  Mason  Electric  company  will 
send  catalogues  on  application. 


Brady  Improved  Mast-arm. 

The  necessity  of  extending  arc  lamps  beyond  the  over- 
hanging foliage  of  Irees,  thus  diffusing  the  light  over  a  large 
area,  is   recognized  by  all   interested  in  electric    lighting. 
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This  want  is  fully  met  by  the  Brady  improved  mast-arm, 
shown  in  the  cut.  The  arm  is  made  to  extend  from  ten  to 
twenty-two  feet  from  pole  to  lamp.  Experience  has  shown 
the  twenty-two  feet  mast-arm  to  be  of  sufficient  length  to 
light  the  widest  avenues.  These  mast-arms  are  manufac- 
tured by  T.  H.  Brady,  New  Britain,  Conn. 


Lectures  on  Electro-chemistry  at  Johns 
Hopkins 

There  has  been  started  at  the  Johns  Hopkins  Univer- 
sity an  addition  to  the  present  electrical  course,  consisting 
of  lectures  and  laboratory  work  on  electro-chemistry.  The 
work  is  being  done  by  H.  C.  Jones,  Ph.  D.,  who  has 
had  a  thorough  training  in  this  country  and  abroad  under 
Ostwald.  The  course  consists  briefly  of:  First,  a  histor- 
ical sketch  of  electro-chemistry,  including  theories  on  elec- 
trolysis; second,  electrical  energy;  third,  di.scussion  of  the 
laws  of  Faraday;  fourth,  the  wandering  of  ions;  fifth,  con- 
ductivity methods  and  results;  sixth,  properties  of  ions; 
seventh,  electromotive  force;  eighth,  polarization;  ninth, 
electrolysis;  tenth,  electro-chemical  analysis;  eleventh, 
electro-metallurgy.  There  will  be  laboratory  work  in 
electrolysis  and  electro-metallurgy,  and  in  such  experiments 
as  conductivity  methods,  etc.  This  course  will  be  be  elec- 
tive this  year.  It  is  attended  by  fifty  students,  of  whom 
twenty-seven  are  electrical  engineers,  nine  physicists  and 
fourteen  chemists. 


Presentation  to  E.  L.  Powers. 

On  Saturday,  March  9th,  at  the  office  of  E.  H.  Fox,  107 
Madison  street,  the  members  of  the  Chicago  delegation  to 
the  Cleveland  convention  presented  Mr.  Powers  a  gold 
watch-charm  as  a  slight  token  of  appreciation  of  his  whole- 
souled  devotion  and  untiring  attention  to  their  comfort  on 
the  Chicago  special  train,  which  was  under  his  charge.  The 
charm  was  suitably  engraved,  on  one  side  being  a  fac-simile 
of  1  the  button  of  the  National  Electric  Light  association, 
and  on  the  other  the   legend,  "  Presented  to   E.  L.  Power 
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by  the  Chicago  Delegation  to  the  Cleveland  Convention, 
1895."  William  .S.  Iline,  with  a  few  fitting  words  of 
thanks  to  Mr.  Powers  for  his  labors  while  in  charge  of  the 
western  transportation  to  the  meeting,  presented  the  charm. 
In  response  Mr.  Powers  thanked  the  members  of  the  dele- 
gation for  so  unlooked-for  a  recognition  and  one  that  he 
should  always  remember  wltli  much  appreciation.  Amonn- 
those  present  were  Edward  H.  Fox,  William  S.  Hine,  E. 
L.  Powers,  George  Cutter,  George  S.  Searing,  Edward 
Lasell,  E.  Nashold  and  W.  F.  Collins. 


I3S 

New   y^tna  Lamp. 

The  ^■Etna  Electric  Works  of  Hartford,  Conn.,  are  manu- 
facturing a  new  lamp,  shown  in  the  cut,  which  is  specially 
adapted  to  railway  and  steamship  service.  By  a  peculiar 
method  of  anchoring  the  filament,  the  life  of  the  lamp  is 
increased.  The  manufacturers  claim  they  can  guarantee  50 
per  cent,  longer  life  for  their  lamp  than  any  other  lamp 
made.  The  filament,  being  bent  upon  itself,  presents  all 
the  radiating  surface  possible  in  condensed  form  and  makes 
a  very  pretty  and  taking  effect.  It  is  claimed  that  there  is  no 
drooping  or  warping  of  filaments  when  the  lamp  isplaced  at 
an  ano-le  or  in  factories  when  used  near  large  belts;  in  fact, 
that  there  is  absoliitelyno  vibration,  jarring  or  shaking  that 
can  affect  them  to  any  extent.  This  is  a  feature  which 
should  be  appreciated  by  all  dealers  and  users  of  incandescent 
lamps.  The  firm  also  manufactures  ordinary  incandescent 
lamps  of  every  description  and  is  prepared  to  supply  them  in 
any  quantity  promptly  and  at  lowest  possible  prices. 


The  Telephone  in  the  Northwest. 

Minneapolis,  March  9.— Considerable  activity  has  been 
displayed  by  rivals  of  the  American  Bell  Telephone  company 
throughout  the  Northwest,  and  the  competition  is  seriously 
affecting  the  old  company's  business.  As  will  be*  seen  from 
the  subjoined  announcements,  the  new  companies  are  re- 
ceiving much  encouragement  from  the  people  of  this  sec- 
tion. 

The  Columbia  Telephone  co.npany  of  New  York  is  the 
latest  aspirant  for  telephone  franchise  honors  in  St.  Paul. 
The  city  council  is  considering  the  franchise  asked  by  the 
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United  Electric  corporation,  clause  by  clause,  and  repre- 
sentatives.  of  the  Northweitern  Telephone  company  and 
the  Columbia  are  present  at  the  meetings,  the  manager  of 
the  Northwestern  personally  catechising  the  attorney  for 
the  United  as  to  what  the  new  company  proposes  to  do. 

John  D.  McLeod,  secretary  of  the  Wisconsin  Telephone 
company  (Bell),  announced  in  Oshkosh,  Wis.,  recently 
that  marked  improvements  would  be  made  in  the  system  and 
a  reduction  in  rates  of  20  to  35  per  cent,  would  probably  be 
made.  He  also  said  that  the  company  had  no  idea  of  being 
forced  out  of  the  field  at  Appleton  or  abandoning  it  to  the- 
new  company.  It  seems  that  the  protests  which  have  been 
filed  with  the  company  and  the  granting  of  new  franchises  at 
various  points  have  stirred  them  up,  and  there  is  reason  to 
believe  the  changes  will  be  made. 

Centralia,  Grand  Rapids,  Merrill,  Wausau  and  Stevens 
Point,  Wis.,  have  joined  in  aletter  to  the  Wisconsin  Tele- 
jjhone  company  to  ask  a  reduction  of  rates  to  $2  per  month 
for  business  houses  and  $1  for  residences.  If  favorable  ac- 
tion is  not  taken  by  the  company,  they  will  proceed  to  put  in 
a  new  system. 

The  Bell  Telephone  company's  manager  came  to  Du- 
buque, la.,  recently  to  head  off  any  move  of  the  Harrison 
company,  and  promised  to  meet  and  reduce  any  rate  that 
might  be  made.  The  Harrison  company,  through  the  lo- 
cal company  which  it  proposes  to  form,  will  get  subscribers 
for  a  term  of  years  under  a  contract  before  putting  in  an 
exchange,  so  the  Bell  company  could  cut  rates  without  dis- 
turbing them. 

The  switchboard  ot  the  Dubuque  telephone  exchange 
will  be  entirely  rebuilt  and  arrangements  for  a  metallic  cir- 
cuit made.  In  another  year  long-distance  communication 
with  Chicago  will  be  made,  says  the  manager  of  the 
exchange. 

The  Mutual  Telephone  company  of  Fort  Scott,  Kas., 
lately  organi7,ed  to  compete  with  the  Bell  company,  went 
into  actual  operation  on  February  igtli.  Tbe  new  company 
is  using  the  Reynolds  transmitter  and  subscribers  are  only 
charged  $1  a  month,  while  the  Bell  company  collects  $4  a 
month.  The  new  company  claims  to  have  already  secured 
more  than  twice  as  many  customers  as  the  old  company, 
whose  patrons,  it  is  said,  are  all  putting  in  the  cheaper 
phones. 

A  committee  has  been  appointed  in  Davenport,  la.,  to 
take  steps  to  organize  a  local  telephone  company,  and  treat 
with  the  Harrison  Telephone  company  as  to  the  cost  of  the 
plant,  after  which  rates  will  be  announced  and  subscribers 
solicited. 

Three  men,  named  Crawford,  Bond  and  Smith,  repre- 
senting the  Harrison  Telephone  company,  secured  a  fran- 
chise from  Davenport,  la.     Tlie    Harrison  Telephone  com- 
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pany  now  claims  that  the  franchise  was  intended  for 
them,  and  as  these  men  are  no  longer  in  their  employ  they 
cannot  carry  out  its  provisions  unless  it  is  changed  to  the 
company  named.     The  council  is  considering  the  request. 

The  Rocky  Mountain  Bell  Telephone  company  will  build 
aline  from  Bozeman,  Mont.,  to  Great  Falls  in  the  spring 
and  also  extend  the  line  from  Helena  to  Butte.  The  longest 
distance  covered  by  this  company  in  Montana  is  325  miles. 
The  Northwestern  Telephone  Exchange  has  announced 
that  the  long-distance  Une  between  Fargo,  Hillsboro  and 
Grand  Forks,  N.  D.,  will  positively  be  built  in  the  spring, 
and  representatives  are  now  securing  a  right  of  way.  The 
line  will  also  be  built  to  Cuinmings,  Grandin,  Mapleton, 
Casselton,  Gardner  and  Argusville,  N.  D.,  and  a  line  is 
proposed  to  Fargo  from  Minneapolis  and  St.  Paul  early  in 
the  spring. 

The  Northwestern  Telephone  &  Construction  company 
of  Osage,  la.,  has  been  incorporated  with  $50,000  capital 
stock  to  construct  and  operate  telephone  lines  at  Osage, 
Charles  City,  Mason  City  and  New  Hampton  and  to  con- 
nect these  places. 

The  bill  of  Representative  Feig  of  Kandiyohi  county, 
Minn.,  regulating  telephone  tolls,  will  not  be  pushed,  as 
its  career  thus  far  shows  that  it  is  doomed. 

The  Board  of  Trade  of  Madison  Lake,  Minn.,  has  been 
considering  establishing  a  telephone  line  from  Madison 
Lake  to  Watervitle  and  Mankato.  An  estimate  of  con- 
structing the  line  was  placed  at  $i,Soo. 

The  Rawlins  Electric  Light  company  of  Rawlins,  Wyo., 
and  the  Dillon  coal  mines  have  consolidated,  with  M.  W. 
Dillon  as  manager.  A  telephone  system  is  contemplated  by 
the  combination. 

The  Tacoma  Telephone  company  of  Tacoma,  Wash., 
will  equip  its  line  with  the  McDonald  phones  and  use  the 
Strowger  switch. 

Charles  Huber  and  others  are  incorporating  a  new  tele- 
phone company  in  Oskaloosa,  la.,  and  have  been  success- 
fully soliciting  subscribers. 

The  Winona  Telephone  company  expects  to  have  its 
poles  set  by  April  15th. 

There  is  considerable  talk  of  building  a  telephone  line 
from  Waumandee,  Wis.,  to  Fountain  City,  Minn. 

N.  Magnuson  &.  Co.  of  Rock  Dell,  Minn.,  are  moving 
to  secure  telephone  connection  with  Rochester,  Minn.,  a 
distance  of  15  miles. 

The  Harrison  Telephone  company  is  trying  to  get  a 
franchise  in  Cedar  Falls,  la. 

Dr.  W.  W.  Bradley  of  Forman,  N.  D.,  will  extend  his 
telephone  line  to  Oakes  and  Ellendale,  N.  D.  He  already 
has  50  miles  of  line  in  the  county. 

Great  Falls,  Mont.,  people  talk  of  building  a  telephone 
line  to  Lewistovvn. 

The  Menomonie  telephone  company  has  petitioned  the 
Menomonie,  Wis.,  council  for  a  iranchise. 

The  new  telephone  company  at  Oshkosh,  Wis.,  has  se- 
cured 130  subscribers,  and  expects  to  get  about  300.  When 
225  have  been  secured,  work  will  be  begun  on  the  plant. 

A  new  telephone  company  is  trying  to  get  in  at  Great 
Falls,  Mont.,  offering  service  at  not  more  than  $7.50  per 
quarter.  Connections  will  be  made  with  Lewistown,  Nei- 
hart.  Belt  and  other  towns.  I'he  present  rate  is  $60  per 
annum. 

A  company  has  been  organized  in  Glencoe,  Minn,,  with 
$400  capital  to  build  a  telephone  line  to  New  Auburn, 
Minn.  The  cost  of  the  line  is  estimated  at  $300.  Work 
will  begin  as  soon  as  frost  is  out  of  the  ground.  I'he  com- 
pany proposes  to  extend  the  line  to  Chaska.  Minn.,  and 
there  connect  with  Minneapolis  and  St.  Paul.  ArHngton, 
Minn.,  may  extend  its  line  to  New  Auburn  and  thus  connect 
over  tlie  proposed  line  to  the  Twin  Cities.  Jacob  Koons  is 
secretary  of  the  company. 

It  is  thought  tliat  in  another  year  long-distance  telephones 
will  connect  New  York  and  the  Twin  Cities.  The  western 
end  of  the  eastern  line  now  is  Madison,  Wis.,  while  the 
eastern  end  of  the  Minnesota  line  is  Winona,  iMinn.  It  is 
reported  that  the  Wisconsin  company  will  build  tlie  line  on  to 
La  CrossC;  in  which  case  the  Minnesota  line  will  be  ex- 
tended to  connect  with  it  there. 

There  is  a  grand  carnival  of  franchise  seekers  at  Ishpem- 
ing,  Mich.,  three  different  companies  being  after  the  ciiance 
to  locale  there.  W.  L.  Porter  of  Ontonagon,  Mich,  was 
the  first.  A  number  of  local  capitaUsts  decided  to  form  a 
company  and  have  applied  for  a  franchise,  and  a  Marquette 
company  wants  to  come  in.  The  Marquette  company 
proposes  to  cover  the  cities  of  Marquette,  Ishpeming  and 
Negaunee,  and  in  the  event  of  failing  to  secure  a  fran- 
chise at  Ishpeming  or  Negaunee  and  the  success  of  the 
Ishpeming  company  they  will  consolidate.  Their  success 
seems  to  be  reasonably  assured,  as  there  is  considerable 
feeling  against  the  Bell  company  on  the  peninsula.  The 
latter  company  does  not  make  any  difference  in  tolls  for 
a  residence  or  a  business  firm,  asking  $60  per  annum  for 
all  classes.      Representative  Jolm  Jones  of  Ishpeming    has 
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introduced  a  bill  in  the  Legislature  regulating  tolls  on  the 
peninsula. 

Telephone  lines  will  be  Imilt  from  Marshfield,  Wis.,  to 
the  lumber  camps  at  Staat  and  Stratford,  and  the  Rousch 
Bros,  mill  in  the  early  spring. 

C  .  K.  Mead  is  making  arrangements  for  establishing  an 
independent  telephone  exchange  in  Des  Moines.  Mr.  Mead 
proposes  to  have  the  exchange  equipped  with  the  best  and 
most  modern  improvements,  and  to  furnish  satisfactory 
service  at  a  considerably  reduced  monthly  charge  as  com- 
pared with  the  rentals  exacted  from  patrons  at  present. 
The  projector  of  the  new  company  says:  "The  service  to 
be  given  by  the  new  company  will  certainly  be  better  than 
that  furnished  by  the  present  company.  We  shall  build 
toll  lines  to  all  neigliboring  cities  at  once,  using  metallic 
-circuits,  same  as  are  now  being  used  by  long  distance  com- 
panies." Mr.  Mead  is  a  veteran  in  the  telephone  business, 
and  for  eight  years  was  manager  of  the  Des  Moines  ex- 
change. He  built  the  exchanges  at  Dubuque,  Iowa,  Rock- 
ford  and  Galena,  III.,  and  rebuilt  those  at  Sandusky,  Fre- 
mont and  Defiance,  O.  M.  S.  P. 


PERSONAL. 

As  the  Western  Electkician  goes  to  press,  the  sad 
intelligence  is  received  that  H.  C.  Thom,  president  of  the 
Northwestern  Electrical  association,  is  lying  at  the  point  of 
death  at  his  home  in  Madison,  Wis. 


ELECTRIC  LIGHTING. 

Owen  Ford,  St.  Louis,  has  prepared  plans  and  specifica- 
tions lor  an  electric  lighting  plant  for  Webb  City,  Mo.,  to 
cost  $i6,ooo. 

The  Consolidated  Lighting  company  of  Montpelier,  Vt., 
the  company  which  absorbed  the  Standard  Light  &  Power 
Manufacturing  company  and  the  Montpelier  Gas  Light  com- 
pany, will  build  a  new  power  plant  this  season.  Its  equip- 
ment will  be  enlarged  by  the  addition  of  600  horse  power  in 
water  wheels,  shafting,  clutches  and  pulleys,  and  900  feet  of 
lo-foot  steel  penstock. 

According  to  the  New  York  Si/n  it  costs  about  $10,000,- 
000  a  year  to  supply  gas  and  electricity  for  illuminating 
purposes  in  the  cities  of  the  United  States.  This  total  is 
exchisive,  of  course,  of  the  amount  paid  by  individuals,  cor- 
porations, hotels,  theaters,  and  railroad  and  steamship  com- 
panies. It  covers  only  the  item  of  gas  and  electricity 
furnished  under  official  authority  and  at  the  public  expense. 
The  city  of  New  York  appropriates  for  gas  and  electric 
lighting  $250,000  a  year.  Of  this  sum  $105,000  is  divided 
among  four  gas  companies.  The  sum  of  $98,000  goes  to  the 
electric  light  companies,  with  seven  of  which  the  city  has 
contracts.  The  gas  supplied  to  public  departments  costs 
$10,000  additional,  and  about  $t,ooo  is  expended  for  naphtha 
lamps.  In  Chicago  the  cost  of  gas  is  $140,000  a  year, 
Chicago  owning  its  own  electric  light  plant.  Philadelphia 
owns  its  own  lighting  plant  and  spends  $300,000  a,  year  for 
lighting.  San  Francisco  spends  $200,000,  and  Boston 
about  the  same.  St.  Louis  spends  more  in  a  year  for  elec- 
tric light  purposes  than  for  gas  illumination,  and  is  the  only 
large  city  of  the  United  States  of  which  this  is  true.  New 
York  city's  gas  will  soon  be  increased  by  the  East  River 
gas  tunnel  from  Ravenswood,  and  before  very  long  a  con- 
siderable amount  of  gas  burned  in  New  York  will  be,  as  it 
were,  the  imported  article.  It  costs  the  city  $7  a  year  to 
furnish  gas  for  the  dog  pound. 


ELECTRIC  RAILWAYS. 

The  city  council  ol  Cliicago  has  pas-sed  an  ordinance  per- 
mitting the  South  Chicago  City  Railway  company  to  con- 
struct anew  electric  line.  This  proposed  Hue  is  to  connect 
the  Cottage  Grove  avenue  cable  directly  with  Manhattan 
Beach.  From  its  starting  point- -Seventy-first  street  and 
Cottage  Grove  avenue — it  will  pass  through  the  suburbs  of 
Grand  Crossing,  Brookdale,  Parkside  and  Windsor  Park. 
This  will  afford  these  suburbs  great  improvement  in  trans- 
portation. 

A  movement  is  on  foot  to  build  an  electric  railway  con- 
necting Valparaiso,  Ind.  with  Chicago.  Several  Chicago 
capitalists  have  signified  their  willingness  to  furnish  a  large 
l^roportion  of  the  capital  if  the  territory  through  which  the 
line  passes  will  furnish  and  guarantee  reasonable  support. 
It  is  propjsed  to  carry  passengers  to  Cliicago  for  30  cents, 
and  40  cents  for  the  round  trip.  Cars  will  also  be  arranged 
for  carrying  light  freight  at  a  nominal  price.  A  company  will 
be  incorporated  in  the  early  spring.  The  proposed  line 
passes  through  Hobart  and  Whiting. 

A  recent  Washington  letter  to  the  New  York  Sun  con- 
tains the  following  interesting  gossip  concerning  the  affairs 
of  street  railway  companies  of  the  District  of  Columbia: 
Senator  Hill  has  hung  up  all  the  street  railway  bills  before 
the  Senate,  and  means  to  let  them  remain  suspended  until 
some  sort  of  action  is  had  on  the  particular  one  in  which  he 
is  interested.  It  is  a  bill  providing  for  the  construction  of  a 
street  railway  in  the  suburbs  of  the  District,  and  one  of  the 
capitalists  interested  in  the  new  road  is  an  old  Albany  friend 
of  the  senator.  The  House  passed  the  bill  some  time  ago, 
but  Senator  Hill  has  since  been  unable  to  get  any  action  upon 
it.  The  District  of  Columbia  committee,  to  which  it  was  re- 
ferred, does  not  seem  inclined  to  report  it  either  favorably  or 
adversely.  Senator  Hill  says  that  he  has  written  or  spoken 
to  everybody  who  has  any  responsibility  in  the  matter,  and 
has  been  promised  more  than  a  dozen  times  that  action 
would  be  had.  He  does  not  seem  to  understand  the  ways 
that  are  dark  and  the  tricks  that  are  vain  of  senatorial  pro- 
cedure, otherwise  he  would  not  have  made  his  speech  in  the 
Senate  the  other  day  attacking  the  District  of  Columbia  com- 
mittee for  not  reporting  his   bill.      When    he  did    that    he 
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aroused  the  wrath  of  ever)'  member  of  the  committee. 
They  feel  that  they  have  been  insulted  by  the  action  of  the 
New  York  senator,  and  they  have,  therefore,  determined 
not  to  report  the  bill  in  which  he  and  his  Albany  friend  are 
interested  under  any  considerationj  and  Senator  Hill  has  in 
turn  determined  to  block  the  passage  of  all  the  various  bills 
authorizing  the  construction  of  railroads  and  amending 
the  charters  of  those  already  in  existence  until  favorable  ac- 
tion is  taken  on  his  bill.  He  may  or  may  not  win  by  this 
method  of  warfare.  Tlie  District  of  Columbia  committee 
has  informally  agreed  to  let  all  the  bills  die  rather  than 
yield  to  Senator  Hill,  but  the  pressure  from  the  friends  of 
the  corporations  interested  is  so  great  that  the  committee 
may  be  compelled  to  let  Senator  Hill  have  his  way. 


MISCELLANEOUS. 

According  to  the  Chicago  TriLninc  twelve  \Vest  Side 
physicians  who  have  been  making  a  study  of  electricity  and 
its  use  in  the  practice  of  medicine  made  a  visit  last  week  to 
the  new  plant  of  the  Chicago  Edison  company  at  Harrison 
street  and  the  river,  and  later  to  the  city  electric  light  plant 
o\\  Throop  street.  The  party  was  under  the  direction  of 
Electrician  Browi^ell,  who  has  been  acting  as  demonstrator 
and  instructor  for  the  class.  The  object  of  the  visit  was  to 
give  the  doctors  a  more  comprehensive  idea  of  the  modern 
uses  of  electricity. 

Charles  H.  Stone  has  been  sued  in  the  Superior  Court, 
Chicago,  for  $10,000  damages  for  breach  of  promise  of 
marriage  by  Daisy  M.  Gardner,  a  telegraph  operator  for 
the  Postal  company.  According  to  the  slacement  made  by 
Miss  Gardner,  the  wedding  was  set  for  January  i6th,  and 
when  the  day  appointed  arrived  the  bride  and  a  number  of 
ulvited  guests  were  in  waiting,  but  the  bridegroom  did  not 
appear.  Stone  explained  his  absence  by  the  statement  that 
his  father  was  opposed  to  the  match,  and  had  locked  him 
in  the  oftice  vault.  The  story  was  retracted,  but  the  wed- 
ding was  never  celebrated. 


TRADE  NEWS. 


'!  he  Bryant  Electric  company  has  placed  a  new  double- 
pole  flush  switch  of  ten  amperes  capacity  on  the  market. 

M.  A.  Knapp,  late  of  the  Knapp  Electrical  Works,  has 
o|)ened  an  olhce  at  1164  Monadnock  block,  Chicago,  for  the 
sale  of  incandescent  wires  and  cables. 

The    Interior    Conduit  &:  Insulation   company  of  New 

Vork  announces  that   its  general    offices    will    be  at  the 

company's  works,  527-531  West  Thirty-fourth  street,  New 
Vork  city. 

The  city  of  Knoxville,  Tenn,  is  in  the  market  for  a  com- 
plete equipment  of  an  electric  light  plant  consisting  of  about 
250  arc  lamps.  Bidders  should  address  J.  R.  Wade,  chair- 
man light  committee. 

L.  B.  .Allen,  the  inventor  and  sole  manufacturer  of  '*ihe 
Allen  soldering  slick,"  is  to  be  congratulated  upon  the  suc- 
cess of  his  device.  It  has  proved  itself  to  be  convenient, 
clean  and  effective.  All  the  principal  supply  houses  of  the 
country  now  carry  a  full  stock  of  these  soldering  sticks. 

The  Medart  Patent  Pulley  company,  1119  Monadnock 
building,  Chicago,  has  sent  out  a  new  discount  sheet  to  the 
trade,  together  with  a  circular  in  which  it  calls  attention  to 
improvements  in  iis  shafting.  By  an  entirely  new  process  the 
company  is  enabled  to  furnish  a  grade  of  turned  steel  or 
iron  bhafting  that  for  quality,  trueness  of  gauge  and  finish, 
it  says,  cannot  be  excelled. 

Revised  estimates  place  the  loss  of  the  Pumpelly-Sorley 
Storage  Battery  company  in  the  recent  fire  in  the  Kaestner 
luiilding,  Chicago,  at  less  than  $3,000,  instead  of  $15,000, 
;  s  reported.  Within  three  hours  from  the  time  the  fire  was 
discovered  the  company  had  rented  new  quarters  at  12S 
nnd  130  South  Chnton  street,  and  was  making  preparations 
to  fill  orders.  It  is  equipping  its  new  factory  as  rapidly  as 
possible. 

M.  B.  Austin,  western  selling  agent  for  the  Safety  In- 
sulated Wire  &  Cable  comj.any  of  New  York  and  Holmes, 
i;ooth&  Haydens  of  Waterbury,  Conn.,  reports  business  as 
very  good  so  lar  this  year.  The  Safety  company  secured 
the  contract  for  the  feeder  cables  for  the  North  and  West 
Side  electric  railway  systems  of  Chicago — one  of  the  largest 
wire  contracts  clostd  in  Chicago  since  the  World's  Fair. 
Mr.  Austin's  office  is  at  1533  Monadnock  block,  Chicago. 

The  practical  exliibition  at  the  Cleveland  convention  of 
the  Jewell  pulley  covering,  manufactured  by  the  Jewell 
Belting  company  of  Hartford,  Conn.,  has  resulted  in  a  flood 
of  orders,  this  concern  reports,  beyond  what  was  anticipated. 
The  company  has  been  pushed  to  keep  pace  with  the  in- 
crease in  business.  The  statement  made  by  the  Jewell 
Belting  company  that  this  material  will  save  a  large  per 
cent,  in  coal  bills,  prevent  slipping  of  belts,  and  can  be 
applied  to  any  pulley  of  a  manufacturing  or  central  station 


plant,   recommends  it  at  once  to  the  attention  of  the  elec- 
trical trade. 

The  Electric  Appliance  company,  Chicago,  is  rejoicing 
over  the  decision  in  the  Bates  refrigerator  case.  It  is  of 
particular  value  to  it,  as  it  enables  it  to  be  in  the  market 
again  with  the  old  reliable  Packard  lamp  with  platinum  lead 
ing-in  wires,  for  which  the  trade  has  been  clamoring  for  thq 
last  two  years,  but  which  the  company  has  been  unable  to 
supply  owing  to  patent  litigation.  Where  the  merits  of  the 
old  lamp  are  known,  the  Electric  Appliance  company  says 
that  the  simple  mention  of  the  fact  brings  in  the  business, 
which  is  already  coming  in  a  way  that  is  making  the  com- 
pany decidedly  happy. 

An  excellent  little  device  in  the  shape  of  a  "  date  label"  is 
being  used  by  the  New  York  &  Ohio  company,  maker  of 
Packard  lamps.  This  is  a  small  label  pasted  on  each  lamp, 
on  which  is  printed  beside,  the  candle  power  and  voltage  in 
the  usual  manner,  three  spaces  headed  respectively;  Fin., 
;  Up, ;  B.  O., .  In  the  first  is  marked  at  the  fac- 
tory the  date  on  which  the  lamp  is  finished.  The  other  two 
spaces  are  for  the  use  of  the  consumer  to  mark  the  date  the 
lamp  is  put  up  and  the  date  burned  out.  By  this  means  users 
can  be  assured  of  getting  "  fresh"  lamps  and  can  readily  keep 
a  record  of  their  life.  The  device  is  certainly  an  evidence  of 
good  faith  on  the  part  of  the  maker  and  is  a  great  convenience 
to  the  user. 

The  Indianapolis  Electric  company  of  124  West  Ohio 
street,  Indianapolis,  is  introducing  a  telephone  outfit  for 
which  it  claims  special  features  of  considerable  value.  The 
company  claims  that  two  of  these  instruments  have  been  in 
practical  operation  two  years  and  have  been  consiantly  used 
and  in  that  time  no  repairs  were  necessary.  The  company 
niaiccs  the  following  claims  for  the  several  parts  of  the  out- 
fit: "The  transmitter  is  absolutely  self-adjusting;  no  deli- 
cate springs  to  fool  with;  no  tension  regulators  to  worry 
over;  no  burning  of  contact  points,  and  no  unnecessary 
heating  of  parts.  Can  be  regulated  to  any  height  of  person, 
and  is  so  arranged  that  it  can  be  placed  in  a  noisy,  jarring 
place.  By  placing  the  hand  over  the  transmitter  case,  all 
external  ioliing  and  jarring  cease.  The  bells  are  of  the 
most  powerful  kind,  and  at  the  same  time  simple.  The  case 
is  neat  and  convenient  and  takes  up  less  room  than  any 
wall  instrument  yet  made." 

There  is  to  be  started  in  Chicago  a  council  of  the  order  of 
the  United  Commercial  Travelers  of  America,  to  be  called 
the  Electric  council,  and  be  composed  of  managers  or  sales- 
men who  sell  at  wholesale  either  as  jobbers  or  manufactur- 
ers in  electric  appliances.  There  are  councils  all  over  the 
United  States,  and  the  Electric  council  will  be  No.  79.  It  is 
an  accident  association,  paying  $6,300  in  case  of  death  by 
accident,  or  $25  for  52  weeks  in  case  of  injury  by  accident. 
They  meet  twice  a  month  in  room  210  Masonic  Temple  and 
have  some  small  initiatory  ceremonies,  but  the  benefit  from 
the  social  part  more  than  pays  for  the  cost  of  the  insurance 
which  will  be  $12  per  year.  The  charter  members  of  the 
new  council,  by  dispensation,  will  take  about  a  dozen  from  the 
companion  council,  Chicago,  No.  30,  including  Edward  H. 
Fox,  A.  R.  Hildreth,  Albert  E.  Snow,  Frank  F.  Kinney, 
L.  E.  Frorup,  Franklin  Overbagh,  C.  H.  Blumeuauer, 
Henry  D.  Hatch  and  H.  B.  Whitney.  The  new  charter 
members  will  be  W.W.  Low,  J.  H.  McGill,  R.  C.  Holmes, 
Geo.  M.  Baggot,  R.  J.  White,  D.  O.  Whelty,  C.  J.  Wil- 
lis, Zag  O.  Benedix,  F.  S.  Terry,  John  F.  Fiegeland  An- 
drew]. Shillinglaw,  new  names  being  added  every  day. 
Those  anxious  to  join  or  to  obtain  information  may  address 
E.  H.  Fox  of  the  Phoenix  Glass  company,  107  Madison 
street,  Chicago.  The  initiation  is  $5  on  signing  the  char- 
ter and  $5  more  when  initiated.  This  includes  an  advance 
assessment  of  $1,  a  quarter's  dues  of  $i,  and  the  widow 
and  orphans'  fund,  $2,  which  has  so  far  required  no  extra 
assessment.  This  is  used  when  any  member  of  the  order 
dies  and  leaves  a  widow  or  children  in  needy  circumstances, 
and  the  member  is  not  killed  by  accident.  There  are  other 
good  features  of  the  order,  and  the  uniform  is  a  very  neat 
cap,  with  the  crescent  and  bag  worked  in  silver  or  gold  in 
front.  The  badge  adopted  by  the  order  is  a  crescent  on  a 
blue  ground  with  the  name  of  the  subordinate  council,  and 
underneath,  suspended  a  traveler's  grip,  with  the  letters 
U.  C.  T.  The  headquarters  of  the  order  are  in  Columbus, 
O.,  where  the  supreme  council  is  located.  Several  of  the 
states,  by  having  three  or  more  councils  or  lodges,  have  a 
grand  council.  Ohio,  Missouri,  Texas,  Kansas,  Mich- 
igan, Minnesota,  Dakota  and  New  England  are  among  the 
number.  There  is  about  to  be  formed  another  council  in 
Quincy,  this  state,  which  will  give  Illinois  a  grand  coun- 
cil. New  councils  are  formed  every  month,  and  some 
subordinate  councils  have  over  200  members. 


BUSINESS. 


Friends  of  the  Chicago  Cross-arm  company  will  be  in- 
terested to  know  that  this  concern  has  changed  its  suite  of 
offices  in  the  Monadnock  building  to  another  floor  of  the 
same  building.  The  old  offices  of  the  company  were  on  the 
ninth    floor,    but   those   iust  secured  are  on    the  fourteenth 


floor,  Nos.  1440-1441.  Vice-president  Chas.  L.  Marshall 
is  on  the  lookout  for  several  good  electrical  specialties, 
which  he  proposes  to  exploit  in  addition  to  his  cross-arm 
business. 

The  Metropolitan  Electric  company  of  Chicago  is  intro- 
ducing to  the  trade  a  new  carbon  battery  of  high  efficiency 
test  for  open  circuit  work.  The  battery  is  guaranteed  and 
is  offered  to  those  seeking  a  high-class  article  of  this  de- 
scription. 

The  Bryant  Electric  company  of  Bridgeport  exhibited  a 
large  variety  of  specialties  at  the  recent  convention,  but  not 
all  of  its  most  recent  articles  were  ready.  It  will  soon  place 
upon  the  market  a  novelty  in  the  socket  line  and  also  a 
combination  cleat  and  rosette.  A  new  catalogue  is  now 
being  compiled. 

The  W.  J.  Davis  Electric  company  of  Pittsfield,  Mass., 

has  issued  a  circular  describing  its  alternating  fan  motor, 
wound  for  50  or  100  volts,  and  running  at  900  revolutions. 
This  fan  motor  was  recently  described  and  illustrated  in  the 
Western  Electrician,  and  its  special  features  are  well 
known  to  the  trade. 

The  Mather  Electric  company  of  Manchester,  Conn.,  re- 
ports the  sale  through  its  western  contractor,  J.  Holt  Gates 
of  Chicago,  of  two  65  kilowatt  new  type  directly  connected 
generators  for  the  Fort  Dearborn  building,  Chicago.  These 
generators  are  to  be  used  in  connection  with  Ball  &:  Wood 
engines.  Another  sale  reported  is  that  of  two  50  kilowatt 
directly  connected  generators  to  be  used  with  Mcintosh  & 
Seymour  engines  for  the  Lauderdale  building,  Providence, 
R.  I.;  one  85  kilowatt  220  volt  generator  to  the  Walter 
Ferris  Coal  company,  Salem,  Ohio;  and  two,  30  kilowatt 
new  type  multipolar  generators  in  the  station  of  the  Cata- 
sauqua  Electric  Light  &  Power  company,  Catasauqua, 
Penn.  These  two  generators  are  of  the  Mather  company's 
latest  type,  their  speed  not  exceeding  300  revolutions  per 
minute. 

A  very  complete  catalogue  of  Smith-Vaile  pumping  ma- 
chinery has  been  published  by  the  Stilwell-Bierce  &  Smith- 
Vaile  company  of  Dayton,  Ohio.  In  this  connection  there 
is  also  published  a  circular  in  which  the  company  makes  the 
announcement  that  it  has  withdrawn  all  exclusive  agencies 
heretofore  existing  with  general  jobbing  houses,  feeling  that 
the  interest  of  patrons  can  be  best  served  by  direct  deal- 
ing with  the  manufacturer.  In  addition  to  existing  ware- 
houses, the  company  has  opened  a  large  sales  department 
and  warehouse  in  Chicago,  where  a  complete  line  of  goods 
will  be  carried,  so  that  any  order  for  regular  stock  goods 
can  be  filled  without  delay.  The  catalogue  describes  the 
company's  triplex  electric  power  pumps,  directly  connected 
and  belt  driven,  and  furnishes  much  valuable  information 
and  many  suggestions  for  those  in  charge  of  this  class  of 
apparatus. 

Among  the  specialties  in  lighting  fixtures  that  are  at- 
tracting the  attention  of  supply  men  now,  none  has  been  re- 
ceived with  greater  favor  than  the  parabola  aluminum  re- 
flector shade  made  by  the  Interior  Wiring  &  I'^ixturecom- 
pany  of  New  York.  This  sliade  requires  no  holder,  as  it 
may  be  firmly  secured  between  the  neck  and  tip  of  any  in- 
candescent lamp.  It  is  self  adjusting,  and  is  made  of  pure 
aluminum,  highly  polished  inside  and  enameled  outside. 
In  shape  it  is  a  perfect  parabola  and  like  a  locomotive  head- 
light reflects  the  greatest  amount  of  light  possible  from  an 
incandescent  lamp.  It  is  applicable  to  cluster  lamps  in  use 
with  porcelain  shades,  or  over  lamps  used  with  other  re- 
flectors for  picture  galleries,  footlights,  etc.,  and  wherever 
applied  is  bound  to  increase  the  light.  As  it  is  applied  to 
the  lamp  it  is  not  necessary  to  throw  away  or  differently 
arrange  present  fixtures.  It  is  pronounced  just  the  thing 
for  desk  lights  and  show  windows.  Another  device  which 
this  company  is  exploiting  with  marked  success  is  the  Klein 
shadowless  aluminum  reflector  which  is  placed  over  the 
neck  of  any  incandescent  lamp. 

James  Brown  &  Son  of  Pittsburg  have  just  completed  a 
nine-story  structure  in  that  city,  known  as  the  Smith  build- 
ing. This  building  is  fireproof  throughout,  having  steel  gir- 
ders and  cement  floors  and  is  equipped  with  weatherproof 
wire  and  brass  covered  conduit  furnished  by  the  Interior  Con- 
duit &  Insulation  company.  When  the  building  was  ready  for 
occupation,  a  thorough  test  was  made  by  the  fire  marshal's 
inspector.  It  was  very  satisfactory.  This  firm  has  been 
awarded  the  contract  for  whole  of  the  electrical  work  of  the 
Casino  building,  Pittsburg.  This  will  include  two  45  kilo- 
watt multipolar  dynamos  of  the  General  Electric  type,  one 
20  horse  power  motor,  44  arc  lamps,  two  67  horse  power 
Russell  engines,  and  a  large  number  of  incandescent  lights, 
together  with  all  the  necessary  construction  work.  The  senior 
member  of  this  firm  has  had  many  years'  practical  experi- 
ence in  this  business.  The  firm  carries  in  stock  a  full  line 
of  electrical  supplies  of  every  description.  They  are  also 
makers  and  dealers  in  gas,  electric  and  combination  chande- 
liers, and  are  in  a  position  to  fill  all  orders  promptly,  and  it 
may  be  to  the  interest  of  intending  purchasers  to  consult 
them  before  placing  their  orders. 


ILLtiSTRATED    ELEGTRIGAL    PATENT    REG0RD. 


535,010.     Transformer.     Fred  S.  Hunting,   Fort  Wayne, 
Ind.     Application  filed  February  25,  1892. 

A  polyphase  transformer  is  described,  comprising  two  or 
more  cores  differing  in  [lie  number  of  magnetic  lines  threading 
ihcm  respectively  and  in  the  phase  of  the  magnetic  flux  of  those 
lines,  with  one  or  more  secondary  circuits,  comprising  in  each 
a  coil  wound  upon  two  or  more  of-the  cores  in  multiple. 

535,027.     Rheostat.     Alton   J.    Shaw,    Muskegon,    Mich. 
Application  filed  December  1,  1894. 

In  combination  with  shell  or  casing,  provided  with  an  open- 
ing, a  plate  or  cover  of  non-conducting  material  is  secured  to 
the  shell  or  casing  by  external  fastenings,  a  series  of  resistance 
blocks  or  sections  is  carried  by  the  plate  and  extend  into  the 
interior  of  the  .'^hell  or  casing,  and  fastening  screws  pass 
through  the  plateand  into  the  frames  of  the  respective  resist- 
ance blocks  or  sections,  yvlicreby  the  plates  -trc  adapted  lu  bi; 


Issued  iMai'th  j,  iS(^j. 

detached  from  the  shell  or  casing  and  the  resistance  blocks  are 
adapted  to  be  detached  from  the  plates. 

535,042.     Telephone    Apparatus.      Otto    L.     Wullweber, 
Chicago,  III.     Application  filed  January  7,  1893. 

The  combination  is  claimed  with  a  slotted  arm,  plate  or  brace 
of  a  clamping  device,  comprising  a  binding  screw,  a  pair  of 
clamping  washers  mounted  upon  the  st^m  of  the  screw  and 
having  adjacent  faces  V-shaped,  one  of  the  washers  having 
legs  adapted  to  project  through  the  plate  slot  and  fit  within 
grooves  in  the  other  washer,  whereby  the  angular  position  of 
the  plate  miy  bs  varied  with  reference  to  the  stem  of  the  clamp- 
ing screw,  and  the  rotation  of  the  clamping  washers  be  pre- 
vented. 

535)051-     Electric  Arc  Lamp.     Harry  P.  Davis,  Pittsburg, 
Pa.     Application  filed  October  23,  1S93. 

'i'he  features  of  this  lamp,  as  illustrated  in  the  accompanying 
cut,  include  a  movable  carbju,  a  chain  for  supporlmj  llie  same, 


and  a  feed  gear  comprising  a  wheel  for  receiving  the  chain  at 
one  end  and  a  brake  wheel  at  the  other,  in  combination  with  a. 
clutch  lever  pivoted  between  its  ends,  a  clutch  attached  to  the 
lever  and  adapted  to  engage  with  the  opposite  surfaces  of  the 
wheel,  a  series  coil  and  core  thereforco-operating  todraw  down 
one  end  of  the  lever,  and  a  shunt  coil  and  core  therefor  co- 
operating to  draw  down  the  opposite  end  of  the  lever. 

535,052.     Electric  Arc  Lamp.      Harry  P.  Davis,  Pittsburg, 
Pa.     Application  filed  May  3,  1894. 

In  a  feed  mechanism  for  arc  lamps  the  following  arrangement 
is  utilized  :  A  movable  gear  train  for  tripping  the  arc,  an  es- 
capement for  controlling  the  action  thereof,  a  pivoted  weighted 
stop  located  in  the  path  of  movement  of  the  escapement  and 
adapted  to  yield  whenever  the  escapement  is  moved  into  en  - 
gagement  therewith  and  operating  directly  and  solely  by  its 
weight  to  lo-k  the  ciCapsni  :nt  ag-iins:  movement. 
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535.060.  Demaj^iietizing  Apparatus.  Charles  Houlgrave, 
BiifTalo,  N.  V.     Application   filed  January  22,  1S94. 

A  device  of  the  class  described  comprises  a  solenoid  whose 
inclosure  is  free  from  all  paraniagnetic  substance,  pole  pieces 
arranged  entirely  without  the  solenoid,  means  tor  reversing  the 
polarities  of  the  pole  pieces,  means  normally  disengaged  from 
the  reversing  means  for  operating  it,  and  a  switch  operated  by 
the  engagement  of  the  reversing  means  with  its  operating 
means  to  cut  the  reversing  means  into  circuit  during  its  oper- 
ation. ; 

535,069.  Light  Fixture  or  Analogous  Article.  William 
McElroy  and  George  W.  Bayley,  Brooklyn.  N.  Y. 
Application  filed  May  9,  1S91. 

This  combination  includes  in  an  electric  light  fixture,  the 
lamp  carrier,  a  support  therefor  insulated  therefrom,  and  the 
electric  circuit  for  feeding  the  lamp,  in  combination  with  a  cut- 
out, and  a  conductor  coramunicating  between  the  carrier  and 
earth,  the  conductor  adapted  when  traversed  by  an  electric  cur- 
rent to  cause  the  cut-out  to  operate  to  break  the  circuit  to  the 
carrier,  whereby  in  case  of  leakage  to  the  carrier  it  will  be 
automilically  cut  out  from  the  electric  circuit. 


NO.  535>o5i. 
Circuit  Interrupter  for  Alternating  Electric  Cur- 


Alleghen)',  Pa.    Application 


535-077. 

rents.      Henry  N.  Potter, 
filed  February  2S,  1S94. 

The  illustration  herewith  presented  shows  a  circuit-interrupt- 
ing device,  including  a  number  of  stationary  contacts  and  a 
number  of  movable  contacts,  some  or  all  of  which  are  made  of 
non-arcing  metal,  in  combination  with  a  shunt  around  one  or 
more  of  the  contacts,  and  a  resistance  in  the  shunt  so  propor- 
tioned as  to  counteract  the  effect  of  current  lag  in  producing  an 

535,084.  Insulating  Conduit  for  Electric  Conductors. 
Lewis  B.  Stillwell  and  Charles  F.  Scott,  Pittsburg, 
Pa.     Application  filed  October  25,  1S94. 

This  conduit  comprises  a  plurality  of  tubes  of  insulating 
materia',  each  consisting  of  telescoping,  joint-breaking  sec- 
tions, and  all  inclosed  in  a  pipe  or  tube,  the  entire  space  in  and 
arnund  the  insulating  tubes,  except  that  occupied  by  the  con- 
ductors, being  filled  with  non-conducting  liquid. 

535jOS6.  Lightning  .\rre5ter.  Alexander  Wurts,  Pitts- 
burg, Pa.     Application  filed  February  28,  1S94. 

A  combination  is  claimed  consisting  of  a  plurality  of  non- 
arcing  metal  parts,  a  two-part  insulating  holder  therefor  having 
oppositely  arranged  aligned  sockets,  m  which  non-arcing  metal 
parts  are  seated,  and  passages  leading  outward  from  between 
the  sockets 


•^o.  535>o77- 

535,090.      Electric    Battery.       Horatio    J.     I'.rewer,     New- 
York,  N.  Y.     Application  filed  May  2,  1892. 

As  shown  111  the  illustration  there  is  in  a  battery  the  combina- 
tion of  a  cell,  acover  for  the  cell,  a  positive  element  connected 
with  a  binding  screw  or  connection  e.vtending  through  the 
cover,  a  block  or  part  qf  insulating  material  extending  upwardly 
from  the  cover,  a  negative  element  having  a  shank  extending 
into  the  block  or  part  of  insulating  material,  and  a  conductor 
fittuig  between  the  block  or  part  of  insulating  material  and 
shank. 

535.104.  Armature  Winding  Machine.      Harry  £.  Hcalh, 
Windsor,  Conn.     Application  filed  May  15',  1S94. 

The  machine  consists  of  a  revolubly  supported  annular  spool 
carrier,  comprising  two  non-contiguous  but  connected  concen- 
tric rings,  peripherally  disposed  supporting  wheels  for  the 
carrier,  one  or  more  circumfercntially  dispos-sd  tape  or  strand- 
carrymg  spools  revolubly  supported  between  the  two  rings, 
comprising  the  spool  carrier,  tension  devices  in  connection 
with  the  spools,  and  means  in  connection  with  one  of  the  peri- 
pherally disposed  wheels  for  rotating  the  carrier. 

535.105.  Apparatus  for  Windmg  Armature  Coils.      Harry 
E.  Heath,  Windsor,  Conn.     Application  filed  May  iq 
1S94.  ^' 

The  apparatus  illustrated  is  intended  for  winding  coils,  and 
consists  of  a  revoluble  carrier  having  a  retaining  flange  at  one 
end,  a  series  of  duplicate  interchangeable  former  sections   each 


comprising  an  annularly  recessed  hub  with  a  transversely 
grooved  peripheral  flange  at  one  end  thereof,  a  combined  guid- 
ing and  locking  device  connected  with  the  carrier  and  adapted 
for  facilitating  the  positioning  of  the  several  sections  relatively 
to  each  other,  and  for  locking  them  against  rotation  with  rela- 
tion to  the  carrier,  and  a  binding  nut  screwed  upon  the  un- 
llanged  end  of  the  carrier,  and  clamping  the  several  sectionsbe- 
tween  the  nut  and  the  carrier  flange. 

535.106.  Method  of  Forming  Armature  Coils.  Harry  E. 
Heath,  Windsor,  Conn.  ApoHcation  filed  May  15, 
1894. 

The  method  of  forming  armature  coils  for  dynamo-electric  ma- 
chines described  consists  in  first  winding  upon  a  former  an 
elongated  hexagonal  coil,  having  its  opposite  sides  paraJlel 
with  each  other;  and,  second,  bending  all  of  the  short  sides  of 
the  hexagon  inwardly  without  increasing  the  number  of  salient 
angles  therein,  and,  while  maintaining  the  long  sides  in 
parallelism,  to  form  two  similar  but  oppositely  disposed  end 
portions,  each  of  which  has  two  parallel  members  perpendicular 
to  the  aforesaid  long  sides,  and  to  form  also  a  third  short  mem- 
ber, connecting  and  perpendicular  to  each  pair  of  the  parallel 
members  and  in  alignment  with  the  opposite  short  member. 

535.107.  Winding  or  Taping  Machine.  Harry  E.  Heath, 
Windsor,  Conn.     Application  filed  May  17,  1894. 

The  machine  comprises  an  annular  revoluble  spool  carrier, 
peripherally  disposed  supporting  wheels,  one  or  more  tape  or 
strand  carrying  spools  rotatively  mounted  upon  corresponding 
studs,  means  for  pivotally  securing  the  studs  to  the  side  of  the 
spool  carrier,  and  for  locking  the  studs  upon  the  carrier  in 
their  adjusted  positions,  spool  retaining  tension  devices  carried 
by  the  spool  carrying  studs  and  bearing  against  the  spools,  the 
tension  devices  being  loosely  mounted  upon  the  studs  and 
.adapted  to  be  maintained  in  position  by  the  rotation  of  the 
spools,  and  means  for  rotating  the  carrier. 

535,158.  Method  of  and  Apparatus  for  Regulating  Elec- 
tric Circuits.  Julien  M.  Bradford,  Portland,  Me.  Ap- 
plication filed  January  g,  1894. 

'1  his  is  a  method  of  governing  the  action  of  a  current  varying 
apparatus,  and  consists  in  simultaneously  releasing  anjl  actu- 
ating the  current  varying  apparatus  by  diff^erential  power  the 
instant  the  force  of  current  controlled  by  the  apparatus  varies 
Irom  the  required  degree. 

535)1 73-  Drying  Electric  Cables.  Charles  H.  Rudd,  Chi- 
cago, III.     Application  filed  April  iS,  1S92. 

The  method  of  removing  moisture  from  the  cores  of  cables 
provided  with  a  protecting  sheath,  as  shown  in  the  accompany- 
ing cut,  consists  in  heating  the  completed  cable  in  an  oven  from 
which  the  air  is  not  exhausted,  and  simultaneously  maintaining 
a  vacuum  within  the  sheath   surrounding  the  core  of  the  cable. 

535>i99-  Incandescent  Electric  Lamp.  Frank  L.  Fowler, 
Philadelphia,  Pa.     Application  filed  July  30,  1S94. 


^0.  535.090- 

The  last  claim  follows:  The  combination  of  the  lamp,  having 
a  bulb  with  prijecting  flange,  a  collar  with  seat  for  said  flange, 
and  a  filament-carrying  plug  inserted  into  said  collar,  with  a 
vacuum  pipe,  having  a  socket  for  receiving  the  collar,  and  a 
packed  rod  provided  w.lh  means  for  engaging  the  plug  in  order 
to  turn  the  same. 

535,214.  Contact  Device  for  Conduit  Electric  Railways. 
l''t^nk  E.  Lodetti,  Rondout,  N.  V.  Application  filed 
May  4,  1894. 

This  device  comprises  an  elastic  guide,  a  contact  device 
formed  of  ribbons  of  conductive  material  connected  to  it  at  in- 
tervals through  insulating  media,  and  a  conductor  carried  by 
[he  guide  and  insulated  from  it,  and  having  connections  with 
the  contact  device  and  a  translating  device  on  the  vehicle. 


535: 


247.  Battery  Telcjihone  Transmitter.  Wilham  W. 
Jacques,  Newton,  Mass.  Application  filed  June  22, 
"1894. 

The  method  of  increasing  the  microphonic  distance  of  inelal 
electrodes  or  variable  resistance  mediums  for  telephone  trans- 
milters,  and  thereby  increasing  their  microphonic  power  de- 
scribed consists  in  converting  the  surfaceof  buttons  or  granules 
of  meial  into  a  salt  composed  of  the  metal  itself,  and  a  non- 
metallic  eleme  -t  or  radical. 

535,267.  Electrolytic  Conduit  for  Beer  or  Other  Liquids. 
Louis  Wagner  and  John  Marr,  Baltimore,  Md.  Ap- 
plication hied  November  12,  1894. 

In  an  apparatus  for  the  electrical  treatment  of  beer  or  other 
liquids  there  are  a  conduit  section  composed  of  glass,  serving  as 
a  sight  tube,  and  adapted  to  be  interposed  in  acouduit,  and  op- 
posing electrodes  supported  within  and  substantially  midway 
the  length  ol  the  condliit  section,  leaving  a  central  narrow  space 
between  them  for  tlie  passage  of  the  liquid. 

535,284.  Telephone  Transmitter.  John  Goodman  and 
Henry  M.  Goodman,  Louisville,  Ky,  Application  filed 
September  19,  1S94. 

The  principal  features  of  this  instrument  are  a  diaphragm,  a 
pair  of  magnets  having  their  opposite  poles  approximated,  and 
a  mass  of  magnetic  material  interposed  between  the  magnets,  a 
spring  or  flexible  arm  forming  a  support  for  one  of  the  magnets 
and  maintaining  it  in  light  contact  with  the  diaphragm  a  bar 
catrying  the  other  magnet,  a  movable  piece  or  spring  tonneci- 
ing  one  end  of  the  l.ar  to  the  case,  and  an  adjusting;  screw  in 
contact  with  the  opposite  end  of  the  bar. 

535,289.  Telephony.  William  W.  Jacques,  Neivton,  Mass. 
Application  filed  May  26,  1S92. 

The  last  claim  reads:  The  combinaiion  with  a  local  circuit 
containing  a   powerful   battery  or  similar  source  of  electrical 


energy,  a  telephone  indestructible  by  the  heat  resulting  from 
said  source  of  electrical  energy  and  the  primary  of  an  induction 
coil,  of  a  main  line  containing  the  secondary  of  said  induction 
coil,  and  a  receiving  telephone  difTerentially  wound. 

535,294.  Closed  Conduit  for  Electric  Railways.  Patrick 
Murphy,  Chicago,  111.  Application  filed  January  9, 
1894. 

The  combination  Is  claimed  of  the  conduit  inclosing  the 
trolley  wire,  and  comprising  the  hinged  members  made  in  sec- 
tions, the  trolley  wheel  adapted  to  engage  the  trolley  wire,  and 
conduit  opening  wheels  carried  by  the  car  and  located,  one 
pair  in  advance  of  and  another  to  the  rear  of  the  trolley  wheel. 

535,297.  Sectional  Conductor  System  for  Electric  Rail- 
ways. Alfred  Rosenholz,  San  Francisco,  Cal.  Appli- 
cation filed  October  11,  1894. 

In  a  conduit  electric  railway  a  main  conducting  wire  and  a 
supplemental  trolley  wire  parallel  therewith,  a  casing  arranged 
at  right  angles  to  ihe  main  conductor,  and  adapted  to  swivel 
about  the  same,  and  within  which  the  main  wire  is  embedded 
and  insulated,  switches  at  intervals  connecting  with  the  main 
conducting  wire,  carrying  upon  their  inner  ends  the  supplt- 
mental  trolley  wires,  trolleys  carried  by  yokes  or  frames  de- 
pending from  the  car  into  the  tube  or  tunnel,  and  adapted  to 
form  contact  with  the  trolley  wires  to  depress  the  switch  and 
make  connection  between  the  trolley  wires  and  the  main  con- 
ducting wire, 

535,299.  Combined  Telegraph  and  Telephone  System. 
Christopher  A.  Shea,  Boston,  Mass.  ■  Application  filed 
January  3,  1893.        .  '  « 


*. 
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In  a  combined  telegraph  and  telephone  system  there  are  a 
main  line  and  a  telegraph  instrument  in  combination  with  a 
loop  between  the  telegraph  instrument  and  the  main  line,  a 
telephone  oppositely  vibrated  by  concurrent  impulses  along  the 
two  branches  of  the  loop,  a  barrier  in  one  of  the  branches  for 
incoming  telephonic  impulses,  and  a  return  circuit  for  su  h  im- 
pulses arriving  along  the  other  branch. 

535.303.  Motor  Trurk,  Elmer  A.  Sperry,  Cleveland,  O. 
Application  filed  June  5,  1893, 

A  truck  frame,  a  power  transmitting  geariog  mounted  upon 
an  axle  of  the  truck,  a  cross-bar  to  which  such  power  trans- 
mitting gearing  is  attached  at  a  suitable  point  with  reference  to 
the  horizontal  center  of  the  truck,  in  combination  with  seats  for 
the  end  of  the  cross-bar  attached  to  the  truck  frame,  whereby 
the  bar  may  pass  approximately  straight  from  one  seat  to  the 
other  without  upward  or  downward  flexure. 

535.304.  Mounting  lor  Electric  Motors.  Elmer  A.  Sperry, 
Cleveland,  O.     Application  filed  April  13,  1894. 

This  claim  was  allowed :  In  a  power  transmission  for 
vehicles,  a  bi-a.\lcd  running  gear,  a  motor  connected  with  each 
axle  and  extending  therefrom  in  such  a  manner  that  its  center 
of  gravity  shall  pass  through  a  line  at  one  side  of  the  axle,  an 
arm  extending  from  one  motor  to  the  other,  pivotally  attached 
thereto  at  a  point  in  substantially  a  vertical  line  above  the  said 
center  of  gravity  upon  one  motor,  and  below  such  center  of 
gravity  upon  the  other  motor. 

535,321.  Electric  Heater  or  Rheostat.  James  H.  De- 
laney,  New  York,  N.  Y.  Application  filed  November 
23,  1S94. 


NO.  535-173- 

A  non-conducting  base  or  support  of  tiling  porcelain  or  such 
like  material,  a  h-^ating  or  resistance  conductor  arranged 
thereon,  and  a  layer  or  coating  of  vitreous  enamel  intimately 
united  with  the  base  or  support  and  attaching  the  conductor 
thereto. 

535,324.  P'lectric  Railway  Conduit.  Wilham  T.  Dulany, 
Jr.,  New  York,  N.  Y.  Amplication  filed  December  14, 
1894. 

In  an  eleclric  railway  conduit  there  is  the  combination  of  yoke 
plates  having  aflat  bottom,  and  a  top  integral  therewith,  con- 
sisting of  a  central  inverted  ar.  h  and  two  lateral  inverted  arches 
with  horizontal  surfaces  between  them,  angle  plates  bolted  to 
the  yoke  plates  upon  the  surfaces,  flat  surfaces  at  the  ends  of 
the  yoke  plates,  I-beams  secured  upon  the  surfaces,  and  rail-; 
secured  on  top  of  the  beams,  the  lateral  inverted  archtrs  con- 
stituting supports  for  the  feeder  cable  conductors  of  the  con- 
duit. 

535,336.  Electric  Lamp  Support  and  Cut-out.  Lafayette 
Johnson,  New  Albany,  I-nd.  Application  filed  April 
5>  1S94. 

As  an  improvement  in  supports  for  electric  lamps,  the  com- 
bination is  claimed  of  hooks  that  form  part  of  the  light  circuit, 
a  switch  to  electrically  connect  the  hooks,  comprising  a  fixed 
and  a  movable  contnct,  loops  carried  by  the  lamp,  that  are  elec- 
trically connected  with  the  translating'means  thereot,  and~arc 
adapted  to  be  moved  into  and  out  of  engagement  with  the 
,  hooks,  and  an  arm  extending  from  the  movable  contact  in  the 
path  of  one  of  the  loops  as  it  is  moved  to  place  it  in  engagement 
with  a  hook. 
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Buffalo  Street  Railway  Power  Plant. 

By  Frank  C.  Perkins. 
The  BafTalo  Street  Railway  company  now  operates  all  of 
the  street  cars  in  the  city  of  Buffalo  by  electric  motors,  the 
last  horse  car  having  been  taken  off  from  the  Jefferson 
street  line  during  the  last  year.  The  power  plant,  which  Is 
considered  a  model  installation,  has  a  capacity  of  over 
6,000  horse  power,  but  it  has  never  been  called  upon  for 
that  amount  of  power.  During  the  last  two  months  the 
greatest  demands  were  made   iip^n  tlie  statinn.   and  during 


about  5,000  horse  power,  and  usually  occur  between  5  and 
7  i:  M.,  while  ihe  lightest  loads  even  reach  as  low  as  250 
horse  power,  and  usually  occur  from  i  to  4  a.  m.  This 
great  variation  is  a  serious  matter  for  consideration  in  the 
economy  of  operation. 

Two  views  of  the  engine  and  dynamo  room  in  the  power 
house  are  herewith  presented.  This  room  is  124  feet  long  and 
S7  feet  wide,  and  is  entirely  occupied  by  dynamos  and  engines. 
An  electric  crane,  shown  in  Fig.  2,  is  used  for  handling  the 
heavv  parts  of  the  engines  and  generators.   The  work  of  in- 


under  the  furnaces  open  into  this  tunnel  and  allow  the  ashes 
to  drop  into  the  car,  which  is  emptied  outside  the  building. 
A  screw  conveyer  is  used  to  carry  the  coal  from  the  coal 
house  to  the  boiler  room.  The  conveyor  does  away  with 
the  need  of  always  having  a  great  pile  of  coal  in  front  of  the 
boilers,  and  the  room  is  thus  kept  neat  and  clean. 

The  second  installation  consisted  of  six  500  horse  power 
compound  vertical  engines  of  the  type  shown  in  Fig. 
2.  In  the  background  of  this  ilhistration  may  be  seen 
one  of  the   first    Ball   engines   installed.      These   vertica 


FIG.    I.       BUFFALO    STREET    RAILWAY    TOWER    PLANT.- 

that  time  the  company  experienced  great  difficult)  in  ktep- 
ing  the  cars  in  operation,  the  plows,  sweepers  and  several 
hundred  extra  men  being  employed  continuously  on  some 
of  the  outlying  lines.  The  last  snowstorm  with  a  total  fall 
of  10  inches  was  drifted  in  places  ten  or  twelve  feet,  and  the 
power  house  was  taxed  to  its  utmost  capacity,  the  heaviest 
load  being  recorded  at  that  lime  since  the  introduction  of 
electric  power.  The  maximum  was  5jO^^  horse  power, 
the  minimum  load  S84  electrical  horse  power,  the  mean 
load  being  3,142  horse  power.  The  next  highest  record 
shows  a  maximum  of  6,400  amperes,  minimum  600  amperes, 
average  3,115  amperes.  The  maximum  voltage  was  550 
volts,  minin.um  545,  average  549.  These  excessively 
heavy  loads  are  very  unusual,  the  average  load  for  24  hours 
being  about  2,800  horse  power.     The  maximum  loads  are 


-INTERIOR    OF   POWER   HOUSE,    SHOWING    1,250   HORSE   POWER 
KILOWATT  GENERATOR. 

stalling  this  plant  has  been  in  progress  for  a  long  time.  The 
first  installation  (illustrated  in  the  Western  Electrician, 
August22,  1S91)  consisted  of  three  Ball  engines  and  genera- 
tors. These  engines  are  cross-compound  and  each  has  a  ca- 
pacity of  250  horse  power.  They  operate  three  Edison  'S5  type 
vertical  magnet  bipolar  generators,  each  of  200  kilowatts 
capacity  and  belt  driven.  The  boiler  room  has  recently  been 
enlarged,  and  now  contains  16  pairs  of  Babcock  &  Wilcox 
boilers  and  four  cylinder  boilers.  In  this  room  there  are  also 
two  large  settling  tanks  six  feet  in  diameter  and  16  feet  high, 
three  duplex  compound  boiler  feed  pumps  and  two  large 
feedwatei  heaters.  The  boilers  are  all  fitted  with  automatic 
.'^tokers,  built  by  Westinghouse,  Church,  Kerr  &  Co.  Under 
the  ash  pits  of  the  boilers  there  is  a  long  tunnel  large  enough 
to  run  a  sheet-iron  coal  car,  and  the  traps  in  the  ash  pits 


COMPOUND    ENGINE   DIRECTLY   CONNECTED   TO   Soo 

engines  were  built  by  the  Lake  Erie  Engineering  Works, 
and  the  size  of  each  is  17  by  33^  by  28,  and  they  can  de- 
velop 550  horse  power  each  \\  iih  the  steam  pressure  at 
130  pounds  and  the  speed  at  13S  revolutions  per  minute. 
Each  of  these  engines  is  belted  to  two  2co  kilowatt  gener- 
ators. In  this  installation  there  are  nine  Edison  200  kilo- 
watt generators  and  six  Thomson-Houston  four-po'e  gener- 
ators, each  of  a  capacity  of  2CO  kilowatts.  Each  of  these 
generators  is  belted  direct  to  the  engine  fly  wheel,  the  speed 
of  the  engine  normally  being  138  revolutions  per  minute. 

The  illustration,  Fig.  i,  gives  a  good  view  of  one  ofthe 
two  large  engines  and  generators  recently  installed  In  the 
power  house.  The  size  of  each  engine  is  22  by  44  by  36, 
and  with  steam  at  130  pounds  pressure  will  develop  1,250 
horsepower  at  a  speed  of  100  revolutions  per  minute.  These 
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engines  are  compound  condensing  engines  and  were  built  by 
the  Lake  Erie  Engineering  Works.  They  are  of  the  same 
type  as  the  vertical  engine  used  at  the  power  house  of  the 
Intramural  railway  at  the  World's  Fair.  Each  of  these  en- 
gines furnishes  po.ver  to  operate  an  Soo  kilowatt  generator, 
which  is  directly  connected  to  it.  These  directly  connected 
engines  and  dynamos  are  located  at  the  farther  end  of  the 
power  house,  one  on  each  side  of  the  center  aisle.  The  total 
capacity  of  the  jilant  is  6,250  horse  power  with  all  of  the 
engines  m  operation,  and  tlie  total  capacity  of  the  generators 
is  4,600  kilowatts,  although  these  figures,  it  is  said,  could  be 
exceeded  with  the  present  equipment  if  at  any  time  it  was 
found  necessary. 

Pennsylvania  screen  coal  is  used  in  this  station,  and  the 
cost  is  $i.So  per  ton.  With  the  present  equipment  the 
company  is  generating  its  power  by  steam  engines  about  as 
economically  as  it  is  possible  under  the  most  favorable  con- 
ditions, except  as  to  variable  load.  It  is  said  that  the  com- 
pany will  without  doubt  operate  the   cars    of  this   city  by 

P 


are  mucli  more  reliable  than  the  fuse  cut-outs  now  in  use. 
The  voltmeter  slide  is  so  arranged  that  by  moving  the  slide 
on  which  the  voltmeter  is  mounted  into  various  positions, 
the  potential  of  the  different  generators  is  indicated  on  the 
dial. 

Great  care  was  exercised  in  line  and  roadbed  construc- 
tion. The  Niagara  street  line  has  center  iron  poles  with 
cross-arms,  which  carry  both  feeder  and  trolley  wires.  Th^ 
lines  from  Cold  Spring  to  the  city  limits  on  Main  street  also 
have  center  poles,  while  the  remaining  lines  nearly  all  have 
iron  poles  at  the  sides  of  the  streets,  with  the  trolleys  sus- 
pended in  the  center.  The  rails  are  not  used  alone  for  the 
return  circuit,  but  besides  having  the  rails  double  bonded 
and  copper  wires  buried  in  the  ground  parallel  with  the 
rails,  there  are  also  a  number  of  cables  drawn  into  con- 
duits, and  to  which  the  rails  are  connected  by  heavy  copper 
conductors  every  400  feet.  The  cables  are  from  3^  inch 
to  i}/i  inches  in  diameter,  and  are  made  from  stranded  copper 
wires.     The  current  is  thus  returned  to  the  generators  with- 


FIG.    2.       KUKFALO    STREET    RAILWAY    POWER     I'LANT. — INTER 
POUND   ENGINE   AND   HIGH-SPEED 

power  from  the  Niagara  Falls  plant,  if  satisfactory  terms 
can  be  made.  The  method  suggested  by  Prof.  Forbes,  con- 
sulting electrical  engineer  for  the  Cataract  Construction 
company,  for  utilizing  Niagara  current  at  the  strtet  railway 
power  station,  in  order  to  use  the  present  generators,  was 
to  install  in  the  station  alternate  current  motors  belted  to 
the  dynamos  now  furnishing  a  direct  current  at  500  volt?, 
the  present  steam  plant  being  held  in  reserve  for  an  emer- 
gency. The  switchboard  consists  of  a  long  inclined  table, 
constructed  of  slate,  upon  which  are  mounted  all  of  the 
switches  controlling  the  current  on  the  various  lines.  This 
arrangement  was  also  very  clearly  shown  in  the  Western 
Electrician  of  August  22,  1S91.  The  bus-bars  and  connec- 
tions from  the  different  generators  are  found  beneath  this 
slate  table  and  are  connected  to  the  various  switches  upon 
the  board.  The  upright  switchboard  back  of  the  inclined 
slate  table  has  mounted  upon  it  the  ammeters  which  indi- 
cate the  current  flowing  in  the  feeder  circuits.  Fusible  cut- 
outs are  used  to  a  large  extent  in  protecting  the  circuits  and 
dynamos.  The  two  largest  directly  connected  generators 
are  protected  by  Thomson  magnetic  blowout  circuit  breakers 
or  automatic  switches.  The  various  feeders  will  be  fitted 
with  automatic  circuit  brenkers  within  a  short  time,  as  they 
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out  seriously  affecting  the  gas  and  water  mains.  The  feed- 
ers are  also  in  many  parts  of  the  city  laid  in  underground 
conduits.  Iron  pipes,  with  an  insulated  lining,  are  laid  in 
cement,  and  cables  manufactured  by  the  Standard  Under- 
ground Cable  company  are  drawn  in.  These  cables,  besides 
being  lead  covered,  have  anotlur  outer  covering,  and  they 
have  given  good  satisfaction.  The  most  of  the  cars  are 
heated  by  stoves,  but  43  cars  have  been  equipped  with  elec- 
tric heaters,  which  are  giving  satisfaction,  although  costing 
somewhat  more  to  operate  than  coal  stoves.  There  are 
nearly  370  cars  in  operation,  over  30  of  which  are  extra 
lonii,  having  double  trucks. 


New  Transformer  Company  in  Chicago. 

It  is  reported  on  excellent  authority  that  anew  company 
is  being  organized  in  Chicago  to  engage  in  the  manufacture 
of  transformers.  Among  those  interested  in  the  project  are 
prominent  men  who  have  been  identified  in  transformer 
work.  The  new  company  is  now  completing  its  preliminary 
arrangements,  and  it  is  hoped  that  it  will  be  ready  for  busi- 
ness within  a  very  short  time.  The  company  will  have 
ample  capital  and  will  engage  in  the  manufacture  of  trans- 
formers on  a  large  scale 


Large  Arc  Dynamos.^ 

By  C.  N.  Black. 
Glancing  back  over  the  last  fifteen  years  and  noting  the 
rapid  progress  made  in  all  branches  of  electrical  engineer- 
ing, it  appears  strange  that  arc  dynamos  have  met  with  so 
few  changes,  more  especially  so  when  we  remembef  that 
arc  lighting  was  one  of  the  first  branches  of  the  science  re- 
duced to  practical  use  on  a  large  scale.  It  is  impossible  to 
ascribe  this  to  the  fact  that  there  was  nothing  left  to  be  de- 
sired in  the  design  or  the  efficiency  of  this  type  of  machine, 
smce  it  has  always  been  notoriously  weak  in  respect  to 
efficiency,  and  has  by  no  means  kept  pace  with  the  incan- 
descent dynamo.  Within  the  last  eighteen  months,  how- 
ever, v.arious  manufacturers  have  awakened  to  this  fact,  and 
we  have  seen  the  resuks  in  numerous  descriptions  of  arc 
dynamos  appearing  from  time  to  time  in  the  technical 
journals.  The  general  tendency  seems  to  be  toward  larger 
units  and  lower  speeds;  but,  although  the  increase  in  size 
has,  of  course,  increased  the  efficiency  to  some  extent,  we 
still  notice  the  massive  field  magnets  wicli  their  enormous 
amount  of  coppei  and  the  small  armature,  which  alone  is 
enough  to  account  for  the  inefficiency  of  these  dynamos. 
Another  noteworthy  fact  is  that,  with  one  exception,  which, 
perhaps,  I  need  not  mention,  all  the  new  machines  thus 
far  described  are  of  what  is  known  as  the  closed-coil  type. 
This  is  the  more  remarkable  when  we  consider  that  fully  75 
pt  r  cent,  of  the  arc  lights  in  this  country  are  run  from  open- 
coil  dynamos.  The  open-coil  dynamo  at  the  very  earliest 
date  appealed  to  such  men  as  Charles  F.  Brush  and  Elihu 
'1  homson  as  being  especially  suited  for  tliis  constant  cur- 
rent work,  and,  by  the  remarkable  genius  of  these  pioneers, 
was  so  perfected  that  to  day  machines  with  scarcely  a  single 
alteration  from  the  design  of  fifteen  years  ago  are  being  si.ld 
in  competition  with  the  latest  closed-coil  dynamos. 

The  question  as  to  the  reasons  for  this  |)reference  natu- 
rally suggests  itself,  but,-  before  answering  it,  I  will  brltfly 
describe  some  of  the  most  marked  points  of  difference  l^e- 
tween  the  two  classes  of  machines.  As  the  name  implies, 
the  open-coil  machine  has  the  separate  coils  or  sections  of 
the  windings  of  the  armature  entirely  distinct  one  from  an- 
other. In  other  words,  they  do  not  form  a  closed  circuit. 
In  the  open-coil  armature  each  coil  or  bobbin,  as  it  is  gener- 
ally called,  has  a  large  number  of  turns,  and  there  are  but 
few  commutator  segments,  while  in  the  closed-coil  arma- 
tures we  have  exactly  the  reverse,  namely,  few  turns  per 
coil,  and  a  large  number  of  commutator  segments.  This 
is  due  to  the  different  manner  in  which  they  commutate.  In 
the  open-coil  machine  a  large  amount  of  self-induction  in 
each  hobbin  is  by  no  means  objectionable;  in  fact,  one 
might  almost  say  that  it  is  essential  in  order  to  obtain  the  btst 
results,  while  in  the  closed- coil  machine  the  less  self-induc- 
ii<  n  there  is  in  each  bobbin  the  better  the  action  at  the 
commutator.  The  latter  is  true  of  all  closed-coil  machines, 
whether  for  arc  or  incandescent  lighting,  as  all  engineers 
well  know  who  have  had  any  experience  in  the  designing  of 
dynamo  electrical  machinery. 

The  first  statement,  however,  is  not  nearly  as  well  under- 
stood even  among  those  who  have  had  considerable  expe- 
rience with  the  open-coil  machine.  The  fact  that  a  large 
amount  of  self  induction  is  advantageous  in  an  open-coil 
machine  has  never,  to  my  knowledge,  been  stated  before, 
ahhough  on  it  depends  the  successful  working  of  a  machine 
of  2,000  volts  or  moie.  Silvanus  P.  Thompson,  in  his 
"Dynamo-electric  Machinery,"  gives  a  very  clear  account 
of  the  manner  in  which  an  open-coil  machine  commutates. 
To  one  unfamiliar  with  the  open-coil  dynamo  it  is  always 
a  matter  of  wonder  that  the  commutator  spark  does  not 
cut  away  the  segments.  As  a  maiter  of  fact,  it  does  so 
lo  a  certain  extent,  but  the  current  is  so  small,  and  what- 
ever heat  there  is  is  radiated  so  rapidly,  that  the  effects  in 
jiractice  are  almost  inappreciab'e.  At  this  point  the  self- 
induction  of  the  bobbin  jilays  an  important  part.  Were  it 
not  for  this,  the  current  in  the  bobbin,  which  is  being  cut 
cut,  would  be  reversed  before  the  segment  had  reached  a 
sufficient  distance  from  the  brush  to  prevent  the  current 
jumping  back  across  the  heated  air  space,  and  thus  causing 
the  machine  to  fiash. 

The  design  and  proportioning  of  the  field  magnets  are  the 
same  as  in  the  closed-coil  machines.  It  is  in  the  commuta- 
tor and  commutation,  then,  that  we  find  the  most  marked 
difference  between  the  open  and  closed-coil  arc  dynamos, 
and  herein  lies  the  great  superiority  of  the  former  over  the 
latter.  Take,  for  example,  a  new  open-coil  125  lighter,  and 
one  of  the  latest  closed-coil  100  light  machines.  In  the  one 
there  are  24  segments  in  the  commutator,  whilf  in  the  other 
there  are  160.  To  go  into  details  as  to  which  is  the  easier 
to  insulate  and  keep  in  repair  is  scarcely  necessary  before  a 
society  of  practical  managers  and  engineers. 

Some  advocates  of  the  closed-coil  dynamo,  however, 
claim  that  such  a  small  number  of  commutator  segments 
causes  a  discontinuity  in  the  current,  and  consequently  a 
greater  strain  upon  the  insulation  of  the  line.  This  is  not 
a  new  objection  to  the  open-coil  dynamo,  and  has  been  an- 
swered long  ago.  It  seems,  how'ever,  to  have  been  revived 
recently,  and  I  have  noticed  that  one  builder  of  closed-coil 
apparatus  lays  great  stress  upon  the  fact  that  its  machine 
generates  an  absolutely  steady  current,  and  therefore  puts 
no  undue  stress  upon  the  insulation  of  the  line. 

In  1SS7  Mordey,  in  England,  made  the  following  exper- 
iments upon  a  Brush  machine  in  order  to  determine  how 
much  fluctuation  there  really  was.  Six  converters,  each 
made  to  transform  from  2,000  down  to  100  volts,  had  all 
their  primary  and  all  their  secondary  coils  joined  in  series. 
The  current  from  the  Brush  machine  was  sent  through  all 
the  low-tension  coils,  and  then,  with  a  Cardew  voltmeter, 
he  attempted  to  measure  the  difference  of  potential  at  the 
lei  minals  of  the  secondary  or  fine-wire  coil.  The  pointer, 
however,  remained  at  zero,  showing  absolutely  no  electro- 
motive force.  He  then  applied  the  wet  hands  across  the 
"terminals  of  the  whole  series,  but  with  equally  negative 
results.  An  experiment  which  I  myself  made  not  long  ago 
confiims  fully  these  results.  The  current  from  a  closed- 
coil  dynamo,  which  had  72  bars  in  its  commutator,  and 
which,    therefore,    gave   practically   a    steady   current, "was 
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passed  through  the  field  coils  of  a  125  light  arc  dynamo,  and 
the  fall  of  potential  was  measured  with  a  Weston  volt- 
meter. The  machine  was  then  run  self- exciting,  and  the 
drop  through  the  field  was  again  taken.  The  currents  in 
both  cases  gave  identically  the  same  readings  on  the  volt- 
meter. That  there  is  a  discontinuity  in  the  current  no  one 
will  deny,  bat  that  it  is  so  slight  that  no  instrument  less  sen- 
sitive than  a  telephone  will  show  it,  appears  to  be  conclu- 
sively proven  by  the  above  experiments.  This  conclusion 
being  reached,  it  is  difficult  to  understand  how  the  insula- 
tion of  the  conductor  would  be  more  strained  by  an  open- 
coil  than  by  a  closed-coil  machine. 

A  much  more  vital  question  in  "connection  with  these 
large  uniis  delivering  current  to  the  line  at  the  enormous 
electromotive  force  o[  6,000  volts  or  more  is  this:  What 
value  will  the  electromotive  force  attain  in  case  the  circuit  is 
suddenly  broken?  From  a  theoretical  standpoint,  basing 
our  deductions  on  the  manner  in  which  the  two  types  commu- 
tate,  the  open-coil  machine  has  largely  the  advantage.  Open- 
ing the  circuit  is  the  same,  in  one  sense,  as  suddenly  throw- 
ing a  high  resistance  into  the  line;  and  when  we  do  ihi?,  we 
shift  the  point  of  commutation  back  under  the  brush,  owing 
to  the  reaction  of  the  armature  current  being  reduced.  Con- 
sequently, the  bobbin,  which  should  not  be  cut  until  after 
its  segment  has  passed  from  under  the  brush,  short-circuits 
the  one  in  parallel  with  it,  and  as  a  result  the  segment  con- 
nected with  this  bobbin  carries  the  arc  around  to  the  oppo- 
site brush,  thereby  causing  the  machine  to  flash;  this  short- 
circuits  the  armature,  and  the  electromotive  force  drops  to 
zero.  This  flash  is  not  due  to  the  insulation  breaking  down 
at  any  point,  but  is  simply  drawing  the  arc  of  a  short-cir- 
cuited bobbin  part  way  round  the  commutator,  and  in  this 
way  is  acting  like  a  safety  valve.  The  machine  is  not  in- 
jured in  any  way,  and  as  soon  as  the  break  in  the  circuit  is 
repaired  it  is  ready  to  again  deliver  current  to  the  line.  In 
order  to  prove  this  by  a  practical  demonstration  and  to  leain 
accurately  just  what  value  the  electromotive  force  attained 
when  the  circuit  was  suddenly  broken,  we  made  the  follow- 
ing experiment:  The  sparking  distances,  from  500  up  to 
9,oco  volis,  between  two  carbon  pencils,  one  with  a  flat  end 
and  the  other  with  a  rounded  one,  were  accurately  deter- 
mined within  a  few  thousandths  of  an  inch.  The  results 
are  plotted  in  Fig.  i.  It  will  be  noticed  that  the  curve 
is  almost  a  straight  line,  and,  let  me  add.  it  agrees  very 
well  with  that  obtained  by  De  FaRue  and  Muller, 
who  made  quite  an  extensive  series  of  experiments  upon 
sparking  distances.  The  terminals  of  the  6,250  volt  machine 
were  then  connected  to  these  carbon  pencils,  and  the  gieatest 
distance  the  current  would  jump  on  suddenly  breaking 
the  circuit  was  determined.  This  distance  corresponded  to 
a  little  less  than  S,ooo  volts,  showing  that  the  electroinotive 
force  had  risen  between  1,500  and  2,000  volts.  This  can 
be  accounted  for  by  the  fact  that  it  takes  an  appreciable 
moment  of  time  for  the  arc  on  the  commutator  to  be  carried 
from  one  brush  to  the  other.  Owing  to  each  segment  ex- 
tending about  six"ty  degrees  around  the  commutator,  the 
lime  required  to  short-circuit  the  commutator  is  just  one- 
third  of  what  it  would  be  in  the  clrscd-coil  machine;  con- 
sequently, I  think  the  statement  that  in  aclrsed-coil  machine 
the  voltage  would  rise  to  fully  double  itsnormal  value,  under 
the  same  conditions,. would  be  a  very  conservative  one.  In 
fact,  I  have  many  reasons  for  believing  that  it  would  go  con- 
siderably beyond  this,  providing,  of  course,  that  the  insula- 
tion of  the  commutator  did  not  breakdown.  If  this  occurred, 
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the  machine  necessarily  would  be  unfit  to  run  again  until  re- 
|)aired.  This  peculiarity,  if  I  may  be  allowed  to  call  it  such, 
of  the  open-coil  machine,  is  especially  important  where 
underground  circuits  are  employed,  since  a  break-down  In 
the  insulation,  due  to  an  abnormal  rife  in  the  voltage,  is 
something  that  can  only  be  repaired  at  considerable  expense. 
Knowing  that  some  tests  on  underground  circuits  would 
be  of  interest  to  central  station  engineers,  I  arranged 
through  the  courtesy  of  E.  A.  Leslie  of  the  Manhattan 
Electric  Light  company  in  New  York  to  make  some  de- 
terminations as  to  the  rise  in  voltage  when  a  long  under- 
ground circuit  was  suddenly  broken.  A  Brush  open-coil 
125  light  machine  was  connected  to  a  12  mile  underground 
circuit,  supplying  current  to  125  arc  lamps.  The  voltmeter 
registered  6,850 volts  at  the  machine  terminals.  The  circuit 
was  then  broken  a  number  of  times  with  ihe  carbon  points 
in  shunt  with  the  break.     At  first  the  carbons  were  sepa- 


rated by  a  distance  corresponding  to  10,000  volts,  and  this 
distance  was  then  gradually  reduced  until  the  current  jumped 
the  air  space.  This  indicated  only  5,000  volts.  The  car- 
bons were  then  set  for  6,000  volts,  with  the  result  that  the 
current  jumped  twice  in  breaking  the  circuit  eight  times, 
showing  that  we  had  about  reached  the  limit.  It  was  then 
decided  to  try  breaking  the  circuit  near  the  center.  Under 
these  conditions  5,000  volts  was  the  highest  reading  we  ob- 
tained, but  there  was  a  marked  difference  in  the  time  of  dis- 
charge. In  the  first  case  there  were  two  discharges  in  rapid 
succession  uithina  half  second  after  the  break,  while  in  the 
second  case  fully  two  seconds  elapsed  before  the  current 
jumped.  In  both  cases  there  were  two  discharges  before 
the  arc  wasestabHshed,  the  first  one  being  short  and  snappy, 
resembling  a  static  spark.  From  this  it  will  be  seen  that  the 
capacity  of  the  circuit  more  than  counterbalanced  any  rise 
in  voltage  due  to  self-induction  of  the   machine  and  line. 
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With  these  results  before  us,  we  can  safely  assume  that  the 
insulation  of  the  cable  will  not  be  overstrained  by  an  ac- 
cidental break  in  the  line. 

All  these  considerations  led  the  company  with  which  I 
have  thi  honor  to  be  connected  to  adhere  to  the  open-coil 
type  of  machine  in  designing  its  large  units.  The  Brush  125 
lighter  runs  at  500  revolutions  per  minute,  and  iis  rated 
capacity  is  125  50-volt  9.6  ampere  arc  lamps,  or  60  kilo- 
watts. It  will,  however,  give  6,700  or  6,800  volts  without 
undue  heating.  Its  weight,  including  sub-base,  pulley  and 
regulator,  is  exactly  five  tons.  The  frame  proper  is  made 
of  the  best  grade  of  soft  gray  iron  and  is  cast  in  ihree  pieces. 
The  two  upper  caps  can  be  readily  removed,  thereby  giving 
free  access  to  the  armature,  which  can  be  taken  out  and  re- 
placed in  a  very  few  minutes,  in  case  of  necessity.  The 
journals  are  self-oiling  and  self-aligning,  with  gauge  glasses, 
so  that  the  amount  of  oil  in  the  well  can  always  be  ascer- 
tained at  a  glance.  The  field  magnet  cores  are  hammered 
steel,  very  low  in  carbon,  and  showing  very  high  peime- 
ability.  The  pole  shoes  are  steel  castings,  tapered  at  the 
tips  to  prevent  excessive  heating  due  to  eddy  currents. 
No.  8  wire  is  used  in  the  field,  which  is  two  sizes  larger 
than  on  the  majority  of  arc  dynamos  of  other  makes.  The 
current  per  square  inch  is  only  746  amperes,  consequently 
the  temperature  ri.>es  but  httle,  even  after  a  24  hours'  run. 
The  armature  is  of  the  well-known  standard  type,  the  only 
difference  being  that  on  account  of  the  machine  being  four- 
pole,  four  bobbins  are  connected  in  series  instead  of  two. 

We  now  come  to  the  commutator,  that  part  of  all  contin- 
uous current  dynamos  which  Is  a  source,  directly  or  indi- 
rectly, of  more  perplexity  and  trouble  than  all  the  other 
parts  combined.  Three  objects  were  aimed  at  in  designing 
the  commutator  for  this  machine:  First,  simplicity;  second, 
durability,  third,  ease  of  repair.  There  are  three  distinct 
rings,  each  one  of  which  is  built  up  in  sections  of  thor- 
oughly dried  applewocd,  filled  with  boiled  linseed  oil. 
Over  this  is  forced  a  mica  ring  i-i6ofan  inch  thick,  and  on 
the  sides  mica  disks  protect  the  wood  from  the  arc.  Upon 
the  mica  are  mounted  the  brass  segments,  and  on  these  \n 
turn  the  copper.  Lignum  vita;  blocks  2^4  inches  long 
serve  for  insulating  p'eces  between  the  segments.  The 
brushes  are  the  tangential  type,  the  same  as  those  used  in 
connection  with  all  open-coil  dynamos  of  this  design.  An 
automatic  regulator,  for  shifting  the  brushes  and  shunting 
more  or  less  of  the  current  from  the  field  magnets  as  the 
load  varies,  is  fastened  to  the  front  of  the  machine,  under 
(he  commutator.  The  small  shaft,  which  pauses  across 
the  front,  is  driven  through  a  worm  by  a  small  belt  from 
the  armature  shaft.  On  this  shaft  are  mouned  two  mag- 
ntetic  clutches,  which  are  regulated  by  two  relays  in  the 
wall  controller.  The  electrical  energy  consumed  in  operat- 
ing the  regulator  is  less  than  one-tenth  of  one  per  cent,  of 
the  outrut  of  the  dynamo.  The  machine  is  absolutely 
automatic,  from  one  lamp  to  the  full  capacity,  and  the  whole 
load  maybe  thro\\n  on  or  off  with  impunity. 

Fig.  2  is  acharacteiisticcurve  of  this  machine  without  any 
regulator.  The.readings  were  all  taken  at  thesparkless  posi- 
tion of  commutation.  This  is  remarkable  from  the  fact  that 
after  we  get  over  the  bend  the  curve  is  almost  perpendicu- 
lar and  is  probably  the  nearest  approach  to  a  constant  cur- 
rent machine  ever  attained.  By  winding  more  wire  on  the 
armature  we  could  have  made  this  machine  deliver  a  con- 
stant current  of  9.6  amperes  at  all  loads  without  shunting 
any  of  the  current  from  the  field;  but  this  would  have  in- 
creased the  internal  resistance  and  also  have  made  the  ma- 
chine much  less  efficient  at  light  loads.  By  the  present 
method  of  regulation  we  reduced  the  C'R  loss  at  one- 
quarter  load  from  4,018  to  3.367  watts,  or,  in  other  words, 
we  gain  almost  one  electrical  horse  power. 

Fig.  3  is  a  curve  of  the  electrical  efficiency.  It  will  be 
noticed  that  this  at  full  load  reaches  94  per  cent.,  which  is 
accounted  for  by  the  liberal  allowance  of  iron  in  the  arma- 
ture, thus  reducing  the  reluctance  of  the  magnetic  circuit, 
and  by  the  large  size  of  the  wire  used  on  both  field  and 
armatur  .  Fig.  4  is  a  curve  of  the  commercial  efficiency. 
At  full  load  this  is  ever  90  per  cent,  and  approaches  very 
closely  the  efficiency  of  incandescent  dynamos  of  equal  ca- 
pacity, but  the  most  notew'orthy  point  is  the  high  efficiency 


shown  at  one-quarter  load.  Fig.  5  is  a  curve  of  the  ma- 
chine separately  excited  with  no  current  in  the  armature. 
The  ordinates  are  the  volts  at  the  armature  terminals,  and 
the  abscissre  the  ampere?  in  the  field.  This  is  really  a  per- 
meability curve  of  the  magnetic  circuit.  By  a  comparison  of 
the  voltage  shown  here  when  there  are  nine  amperes  in  the 
field  with  that  of  the  machine  when  delivering  current,  the 
enormous  armature  reaction  can  be  seen.  The  curve  also 
indicates  a  new  departure  in  arc  dynamo  design,  namely, 
that  the  magnetic  circuit  is  not  worked  at  nearly  as  high  a 
point  of  saturation  as  in  the  old  types. 

Discussion. 

S.  M.  Hamill,  Cleveland:  I  naturally  was  very  much 
interested  in  Mr.  Black's  paper.  A  man  who  sat  for  a  num- 
ber of  years  at  the  feet  of  such  men  as  Professor  Brackelt 
of  Princeton  and  Mr.  Brush  of  Cleveland  ought  to  be  able 
to  write  a  pretty  good  paper.  My  interest  in  these  l^rge 
cynamos  is  purely  from  the  standpoint  of  the  manufacturer 
and  seller.  The  inquiries  concerning  large  arc  dynamos  do 
not  come  from  the  new  installation  companies,  but  almost 
entirely  from  existing  stations.  This  is'natural,  for  the  rea- 
son that  nearly  all  our  large  electric  light  stations  are  quite 
centrally  located  in  the  large  cities  of  the  country,  where 
real  estate  is  expensive,  where  the  business  is  growing  and 
where  it  is  a  question  either  of  going  away  farther  from  the 
center  of  the  cities  or  purchasing  additional  real  estate  at 
great  expense  in  order  to  increase  the  capacity,  or  to  ex- 
change the  smaH  dynamos  for  larger  ones.  I  have  in  my 
mind,  for  instance,  one  of  the  largest  and  best  managed 
local  companies  in  the  country,  where  they  have  two  large 
stations  quite  near  each  other  in  the  center  of  a  large  city,  sta- 
tions that  have  been  in  existence  thirteen  to  fourteen  yearsj 
where  last  year  they  had  two  thousand  lights'  capacity,  and 
arc  dynamos  ranging  from  old  ten  lighters  up  to  sixty  lighters, 
using  a  tremendous  amount  of  shafting  and  belting,  and 
naturally  they  were  inefficient  dynamos.  This  company  ex- 
changed all  its  old  dynamos,  small  ana  large,  for  a  complete 
new  outfit  of  twelve  or  thirteen  targe  dynamos,  and  by  so 
doing  they  obtained  a  great  deal  of  space  in  the  existing 
stations  for  increasing  their  business,  without  going  to  the 
expense  of  enlarging  their  areas.  I  have  in  mind  an- 
other station  where  they  ha,d  almost  exclusively  fifty  to  sixty 
light  arc  dynamos  with  a  capacity  of  about  two  thousand 
arc  lights.  This  station  changed  from  50  to  60  light  dy- 
namos to  125  light  dynamos  and  saved  a  large  amount  of 
floor  space,  and  increased  the  efficiency  of  their  machines, 
which  is  a  very  telling  point.  The  field,  as  far  as  manufac- 
turers are  concerned,  at  the  present  time  is  almost  entirely 
along  the  line  of  exchanges  from  the  small  to  the  large 
units,  and  there  is  very  little  profit  in  it  for  ihe  manu- 
facturer. 

Prof.  Elthl!  Thomson,  Lynn,  Mass.:  I  have  been 
quite  interested  in  listening  to  the  paper,  as  I  consider  it  a 
very  true  exposition  of  some  points  connected  with  the 
operation  and  design  of  arc  dynamos.  The  development  ot 
the  arc  dynamo,  it  is  true,  has  been  somewhat  backward; 
still  I  do  not  recollect  that  machines  were  built  far  back  in  the 
early  days  which  were  capable  of  giving  a  curve  similar  to 
that  which  has  been  shown — a  characteristic  curve.  The 
old  machines  were  disadvantageous  from  the  very  large  arma- 
ture reaction,  the  size  of  the  armature,  the  amount  of  wire 
and  the  dead  resistance  of  the  wire  used  in  the  construction. 
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FIG.  2.       LARGE   ARC   DY.VAMOS. 

The  question  as  to  whether  open-coil  dynamos  or  closed-coil 
dynamos  are  the  best  for  arc  lighting  has  been  fully  discussed 
in  the  literature  of  the  subject  for  a  long  time.  Considered 
purely  as  an  electrical  afi"air,  without  reference  to  practical 
uses,  there  can  be  no  question  but  that  the  closed-circuit 
dynamo  is  the  better  electrical  structure.  I  saj-  considering 
it  simply  as  a  dynamo;  but  when  you  come  to  use  that 
dynamo  in  the  conditions  of  practice  there  may  be  consider- 
ations which  will  modify  that  conclusion,  lam  reallysorry 
that  Mr.  Wood  is  not  here,  the  champion  of  the  closed-cir- 
cuit dynamo.  We  might  have  had  a  discussion  bringing  out 
the  strong  points  of  the  other  side.  When  I  first  entered 
the  business  my  object  was  to  get  that  kind  of  a  machine, 
which,  put  into  ordinary  hands — men  of  no  experience  with 
machines  of  the  kind — could   be  run  successfully  and  keep 
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the  lights  going,  and  the  object  was  to  reduce  to  the  ut- 
most simplicity  those  parts  which  were  subject  to  wear 
and  which  could  be  injured  by  bad  handling.  There- 
fore the  commutator  was  reduced  to  very  few  parts  and 
it  was  constructed  so  that  if  anything  happened  to  it,  to 
injure  the  segm5nts,  it  was  a  simple  thmg  to  take  off  the  seg- 
ments and  put  on  others.  That  could  not  be  done  if  the 
commutator  contained  from  one  to  two  hundred  segments. 
In  that  case,  it  would  mean  that  you  would  have  to  take  out 
the  whole  commutator  and  lay  it  aside  and  get  a  new  one, 
and  make  all  the  connections  before  you  could  start  the  ma- 
chine. In  the  early  history  of  dynamos  we  did  not  have  ex- 
perienced men  to  handle  them.  The  dynamos  were  not  put 
in  stations  with  a  dynamo  tender  of  experience  in  charge. 
They  were  In  charge  of  an  engineer,  who  might  know  how 
to  run  his  engine,  but  knew  nothing  about  the  dynamo,  and 
who  had  a  superstitious;  idea  that  that  was  a  thing  which  he 
must  not  touch.  We  have  had  enough  cases  of  this  kind 
arise.  In  one  case  the  brushes  on  the  dynamo  would  not 
rest  on  the  commutator  and  we  had  a  communication  that 
something  was  the  matter  with  the  machine  and  we  were  to 
send  the  best  expert  we  had  right  along!  The  moment  we 
go  into  a  new  field  we  have  to  educate  men  to  Understand  ho\^' 
to  handle  the  new  structure,  on  account  of  its  peculiarities. 
The  fact  that  an  arc  dynamo,  when  it  has  its  circuit  inter* 
rupted,  will  not  give  the  rise  of  voltage  which  the  continu- 
ous dynamo  gives,  has  been  known  for  a  long  time. 

The  point  of  flashing  was  admirably  brough*:  out  in  the 
paper.  The  moment  you  begin  to  open  the  circuit  of  a  ma- 
chine it  is  the  same  thing  as  overloading;  that  is,  you  are 
putting  in  a  high  resistance.  The  arc  follows;  it  amounts 
to  so  many  arcs  put  in  resistance.  The  potential,  on  ac- 
count of  the  self-induction  of  the  wire  coils,  at  once  begins 
to  rise  with  the  attempt  to  hold  a  diminished  current.  If  at 
that  moment  the  commutator,  owing  to  its  arrangement  and 
construction,  flashes  over— arcs  across  from  one  side  to  an- 
other— you  have  removed  the  electromotive  force  of  the 
armature,  and  if  the  machine,  as  is  often  the  case,  has  a 
copper  band  in  the  field  poles,  then  we  have  an.  inductive 
circuit  parallel  with  the  field  winding,  which  takes  out  the  in- 
ductive electromotive  force  from  the  field  coils,  and  it  is  not 
surprising  that  there  should  not  be  a  great  rise  in  a  case  of 
this  kind.  Long  ago  the  natural  practice  was  that  when  we 
ruptured  the  circuit  of  the  open  coir  the  flashing  did  not  ex- 


^^rS 


FIG.  4. 


LARGE   ARC   DYNAMOS. 


tend  any  great  distance,  but  it  was  a  well  known  fact  if  you 
had  a  close  coil  the  circuit  of  flash  was  much  longer. 

Calvert  Townley,  Pittsburg:  There  is  one  phase  ol 
the  question  which  I  should  be  glad  to  have  the  opportunity 
of  stating  to  the  members.  It  has  been  my  fortune  to  be 
in  a  position  where  the  demand  for  large  units  for  lighting 
has  been  heard  from  very  quickly,  and  I  can  confirm  Mr. 
Hamill  in  his  statement  that  the  pressure  is  very  strong  for 
large  units  for  arc  lighting.  The  reason  why  arc  lighting 
machines  seem  to  have  been  made  small  for  so  long  a  time 
is  possibly  not  easy  to  answer,  but  it  may  be  found  in  the 
fact  that  until  very  recent  times  it  has  been  very  difficult  to 
insulate  for  the  corresponding  potential.  Looking  at  the 
problem  of  furnishing  a  large  number  of  arc  lights  to  a  com- 
munity, from  one  of  our  modem  central  stations,  it  is 
evident  that  if  the  conditions  were  not  so  severe  as  to  render 
it  otherwise,  it  would  be  advisable  not  only  to  use  a  machine 
as  large  as  100  or  125  lights,  but  in  fact  machines  of  larger 
capacity  and  insulation,  of  one,  two,  or  three  thousand  arc 
lights.  We  should  manifestly  have,  if  possible,  units  of 
larger  capacity  than  125  lights,  and  when  we  get  down  lo 
60,  75  or  So  lights,  the  objections  are  greater.  In  some  cases 
there  have  been  established  stations  of  units  of  two,  three  or 
four  hundred  hghts  in  one  machme;  this  being  done,  however, 
by  the  use  of  constant  potential  in  place  of  constant  current 
machinery.  This  is  necessitated,  apparently,  by  the  use  of 
alternating  currents,  and  it  possibly  has  not  been  brought 
into  more  general  use  on  account  of  the  lack  of  success  in 
starting  and  operating  the  alternating  current  arc  lamps. 
At  the  present  time,  however,  that  objection  can  hardly 
be  said  to  exist,  and  the  fact  that  there  are  now  operating 
stations  of  considerable  size  using  this  system  practically 
demonstrates  the  success  of  it,  and  is  worthy  of  considera- 
tion. Of  course  with  the  introduction  of  the  alternating 
lamp,  and  the  ability  to  run  power  from  apparatus  of  this 
character,  there  is  a  great  point  to  be  gained  in  large  cities, 
particularly  \vhere  underground  work  is  necessary,  when 
we  can  supply  incandescent  and  arc  lighting  and  power — in 
fact  all  classes  of  service — from  the  same  unit;  and  i(  that 
unit  be  a  large  unit  we  can  take  advantage  of  the  best  econ- 
omy in  steam  practice  and  the  higher  efficiency  in  dynamo 
construction.  It  seems  to  me  that  the  development  is 
bound  to  be  in  future  along  the  lines  of  these  larger  units, 
and  that  as  the  electric  lighting  public,  men  who  have  their 
money  and  interests  involved  in  this  industry,  come  to 
know  that  this  system  is  a  profitable  one,  sucessful  commer- 
cially and  acceptable  to  municipalities,  it  is  bound  to  be  a 
very  prominent  factor  in  our  interests  hereafter. 

I.  R.  Prentiss,  Cleveland:  I  will  state  that  the  question 
ot  line  insulation  with  the  use  of  larger  units  seems  to  be 
one*of  care   more  than  anything  else.     Several  instances 
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have  been  brought  to  my  notice  where  large  machines  were 
put  on  ordinary  circuits,  in  which  it  was  shown  that  very 
little  trouble  was  experienced  and  also  that  underground 
work  which  has  been  started  for  high  potential  will  do  very 
nicely.  The  only  trouble  which  will  be  practically  met 
would  be  from  the  point  of  the  line  into  the  place  where 
the  light  would  be  used,  in  the  connecting  appliances.  The 
trouble  principally  arises  from  the  moisture  getting  down 
into  the  cut-out  box.  I  believe  there  are  very  few  cut  out 
boxes  which  vrill  stand  the  ordinary  high  potentials  of  3,000 
volts,  where  you  have  a  spelLof  wet  weather  for  three  or 
four  days.  When  that  point  is  taken  care  of  there  will  be 
very  little  trouble.  I  do  not  doubt  that  existing  lines 
of  two  or  three  thousand  volts  can  be  made  to  run  at  a  high 
potential.  It  has  been  demonstrated  in  several  instances  to 
be  practicable. 

T.  Carpenter  Smith,  Philadelphia:  Referring  to  the 
question  of  the  use  of  large  units  on  the  old  lines  I  think  some 
of  the  older  members  probably  remember  when  in  times  of 
trouble  they  did  not  hesitate  to  put  two  60  light  machines 
together  on  a  single  circuit,  which  was  as  much  strain  on 
the  insulation  as  a  single  machine.  The  most  extreme  case 
I  know  ot  was  fifteen  10  lighters  in  series  for  an  iS  ampere 
current.  I  think  that  was  as  much  of  a  strain  as  would  be 
experienced  with  any  of  the  large  machines  being  advo- 
cated. The  old  machines  were  repeatedly  speeded  up  to 
give  nearly  the  same  capacity.  I  know  40  and  60  light  ma- 
chines running  on  So  and  go  light  circuits,  and  the  extreme 
case  was  probably  reached  in  New  York  city  a  few  years 
ago  during  the  time  the  wires  were  being  put  underground, 
when  in  one  station  they  ran  two  sixties  and  a  thirty  in 
series. 

Mr.  Prentiss:  In  regard  to  Mr.  Smith's  remarks  I 
^vish  to  say  that  a  practical  demonstration  of  what  can  be 
done  is  that  in  New  York  city  their  240  light  machines  run 
on  an  underground  circuit. 


Mr.  Beggs'  Position. 

The  most  sensational  feature  ot  the  Cleveland  convention 
of  the  National  Electric  Light  association  was  John  I. 
Beggs'  criticism  of  the  association's  expenditures  in  the  sec- 
retary's office,  briefly  alluded  to  in  the  report  of  March  2d. 
j\Ir.  Beggs  took  occasion  to  give  his  views — which  are  pung- 
ent and  interesting  if  nothing  more — on  the  best  policy  of 
the  association  and  on  the  relation  of  manufacturing  and 
central  station  companies.     He  said: 

I  am  interested  in  a  great  number  ot  electric  lighting  com- 
panies in  differe  it  parts  of  the  United  States.  All  that  I 
have  is  invested  in  them.  This  is  the  second  meeting  ol  the  Na- 
tional Electric  Light  A.=sociation  that  I  haveattended,because 
to  nie  it  is  always  something  like  a  junketing  affair,  rather  than 
looking  after  the  material  interests  of  the  local  companies, 
trying  to  obtain  such  legislation  as  would  benefit  these  local 
companies,  tr}'ing  to  obtain  from  the  manufacturers  of  ap- 
paratus such  a  recognition  of  our  rights  as  would  protect  us 
from  their  guerrilla  warfare,  and  if  this  associatiou  was  to 
rule  out  thesea-sociate  members,  as  did  the  association  of 
Edison  Illuminating  companies  some  seven  or  eight  years 
ago  and  draw  in  five  or  six  hundred  central  stations  all  over 
the  United  States  into  your  association,  broadening  and 
strengthening  your  influence,  and  ruling  out  the  very  people 
with  whom  we  are  in  antagonism,  who  are  our  worst  an- 
tagonists to-day  as  electric  lighting  companies,  you  would 
do  a  wise  thing.  Who  is  coming  in  exploiting  isolated 
plants?  Who  is  it  that  is  exploiting  block  lighting?  Who  is 
organizing  companies  all  over  this  country  to  wreck  your 
business,  simply  that  they  may  sell  apparatus?  The  manu- 
facturing companies  of  the  United  States,  the  dispensers  of 
apparatus  and  appliances  of  apparatus,  who,  in  the  past, 
have  realized  a  profit  of  anywhere  from  two  to  three  thou- 
sand per  cent,  and  who  have  been  supported  by  the  members 
of  this  association  for  years. 

It  has  been  stated  to  me  in  private  conversation  with 
members  of  your  executive  committee  that  you  have  got 
them  limited  to  a  certain  extent;  but  there  is  only  one  place 
to  have  them,  and  that  is  limited  absolutely.  Therefore, 
Mr.  Chairman,  with  all  due  respect  to  all  concerned,  I  do 
not  consider  that  the  business  of  this  association  is  such 
that  it  demands  that  it  shall  have  a  private  and  permanent 
office  in  New  \  ork  city  or  anywhere  else.  I  do  not  agree 
with  the  idea  that  we  should  have  a  permanent  place  of 
meeting  either.  I  think  you  should  meet  in  the  different 
cities  of  the  country,  so  that  if  you  are  convenient  to  Cleve- 
land this  year,  next  year  you  may  b^  convenient  to  some- 
body else,  and  thereby  draw  in  their  influence. 

I  would  have  some  member  of  some  local  company,  who 
would  do  the  bulk  of  this  [the  secretary's]  work  for  the  bare 
cost  of  doing  it,  and  cut  the  membership  fee  down  to  ten 
dollars;  and  instead  of  one  hundred  members  {[  assume  you 
have  one  hundred  members),  get  five  hundred  members,  and 
make  ourselves  a  power,  a  power  with  the  manufacturing 
companies,  for,  gentlemen,  that  is  where  the  greatest  danger 
confronts  us  to-day.  I  may  be  running  one  type  of  appara- 
tus here,  in  a  given  city,  and  every  other  manu(acturer  of 
apparatus  feels  that  that  is  a  proper  ground  for  him  to  come 
in  and  begin  a  block  lighting  company.  I  have  had  the 
pleasure  of  paying  $375,000  for  one  of  these  block  lighting 
companies  in  a  town  of  less  than  fifty  thousand  inhabitants. 
Therefore,  I  speak  advisedly.  Many  of  these  companies, 
notwithstanding  they  have  sold  the  apparatus  themselves, 
have  put  their- agents  in  a  town,  knowmg  that,  particularly 
if  you  begin  to  make  any  money,  that  you  will  either  buy 
them  off,  or  they  will  organize  a  plant  that  will  wreck 
your  business.  They  know  that  you  are  compelled  to  do 
one  thing  or  the  other. 

I  throw  out  this  suggestion  because  I  feel  the  time  has 
come  when  the  local  illuminating  companies  of  the  United 
States  have  got  to  combine  for  mutual  protection.  Their 
interests  are  diametrically  opposed — I  say  it  with  all  due 
respect,  for  I  have  been  on  both  sides  of  the  fence,  their  in- 
terests are  diametrically  opposed  to  what  the  manufacturing 
companies  seem  to  think  is  their  interest  to-day.  The  time 
has  come  when  we  must  have  the  manufacturing  companies 
draw  the  line  whether  they  are  going  to  supply  the  central 
stations,  isolated  companies  or  block  lighting. 
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Mr.  Gardener  of  Pittsfield,  Mass.,  when  assured  by  Pres- 
ident Francisco  that  the  secretary  gave  his  entire  time  to  the 
association,  said  that  he  did  not  think  that  that  officer  was 
paid  any  too  much.  He  would  increase  the  salary  rather 
than  reduce  it. 

J.  A.  Seely  of  New  York  said: 

Some  years  ago  we  found  this  association  in  debt  some 
three  thousand  dollars.  With  the  aid  of  some  of  the  mem- 
bers we  raised  a  fund  among  ourselves  and  paid  off  this 
indebtedness.  The  objects  of  paying  off  the  indebtedness 
were:  First,  we  did  not  care  to  have  the  association  dis- 
band; and  secondly,  we  were  not  aware  of  its  financial  con- 
dition until  we  peeped  into  the  box.  The  duties  of  Mr. 
Porter  are  of  such  a  nature  that  they  require  constant  atten- 
tion. He  answers  many  hundreds  of  letters  in  the  course  of 
a  year.  Mr.  Beggs,  I  believe,  has  never  been  a  member  of 
this  association  before  that  I  know  of;  and  if  these  great  in- 
stitutions that  he  represents  had  come  to  our  rescue  years 
ago  we  would  not  have  been  in  the  position  in  which  we 
found  ourselves.  To  my  certain  knowledge  the  Edison  com- 
pany ignored  this  association  for  years.  Your  local  asso- 
ciation would  not  permit  me  to  join  it.  I  had  not  an  Edi- 
son plant  and  you  would  not  permit  any  man  to  join  it,  be- 
cause he  had  not  an  Edison  plant.  It  was  awheel  within  a 
wheel.  We  have  brought  this  association  out  of  debt,  and 
we  have  some  money,  and  the  secretary  is  entitled  to  the 
credit  of  doing  that.  If  the  Edison  people  want  to  come 
into  this  association  and  join  it,  I  have  no  objection.  I  do 
not  believe  there  is  a  man  in  this  room  will  object  to  any 
one  who  is  qualified  coming  here  as  an  active  or  associate 
member.  I  do  object,  however,  to  serious  criticism  about 
the  expenses  of  this  association.  I  do  say  that  Mr.  Porter 
has  earned  every  dollar  we  have  paid  him,  and  I  do  say  that 
every  dollar  has  been  honestly  expended. 

Mr.  BeggS:     This  is   not  my   first  experience    in  this 
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association.  I  paid  $25  at  Montreal  and  saw  quite  a 
junket  and  very  little  business;  and  that  is  one  of  the  rea- 
sons why  many  of  the  lightning  companies  throughout  the 
country  have  held  aloof  or  taken  very  little  interest  in  the 
proceedings  of  this  association.  I  recognize  the  power  that 
this  association  might  be  as  thoroughly  as  any  gentleman  on 
the  floor.  I  would  be  very  glad,  indeed,  to  render  any 
humble  service  I  might  in  bringing  about  the  results  that 
we  have  a  right  to  expect;  and  I  have  heard  gentlemen  state 
that  they  withdrew  from  this  association  because  they  con- 
sidered the  tax  of  $25  burdensome.  I  know  many  com- 
panies do  not  join  it  because  of  that  one  fact  alone;  and 
this  organization  would  be  very  much  stronger  and  much 
better  able  to  accomplish  that  which  it  wants  to  accomplish 
if  it  had  a  membership  of  500  illuminatiug  companies  over 
the  United  States,  instead  of  the  paltry  100  which  we  have. 
That  is  certainly  not  creditable  for  a  national  association. 
As  the  chairman  has  seen  fit,  to  refer  to  the  Edison  associa- 
tion as  he  has,  I  might  say  that  that  association  has  strictly 
confined  its  membership  to  those  who  pre  actively  employed 
in  the  business  of  those  companies.  It  was  organized  for 
that  purpose  and  confined  to  a  very  limited  number.  You 
know  how  limited  the  number  of  Edison  licensees  is;  we 
have  some  60  members.  These  60  members,  by  their 
contributions,  have  maintained  that  organization  now  for  ten 
years.  This  organization,  being  a  national  one,  intended  to 
embody  all  the  state  organizations,  the  Edison  association  and 
other  associations  allied  to  certain  types  of  apparatus,  should 
have  at  least  five  hundred  members.  It  should  be  the 
source  from  which  the  state  institutions  draw  their  inspira- 
tion and  their  ideas  as  to  procedure  in  the  various  states; 
and  that  is  the  whole  purpose  of  my  remarks — for  the  work 
that  the  local  companies  need  its  assistance  in.  This  is  not 
my  first  appearance  here.  I  paid  my  dues  once  before.  I 
saw  very  little  business  transacted  that  was  of  value  to  the 
companies,  and  dropped  out.  I  am  just  at  present  located 
in  Cincinnati,  and  concluded  to  attend  this  session  and  see 
whether  the  changes  suggested  as  having  taken  place  were 
being  realized.  I  wish  to  state  that  I  intend  no  reflection 
at  all  upon  the  honesiy  of  anyone.  It  is  certainly  apparent_ 
from  the  statement  of  the  chairman  that  up  to  time  he  re-~ 
ferred  to  the  association  had  not  been  well  managed,  but 
was  three  thousand  dollars  in  debt.  I  have  no  doubt  that 
that  period  has    been  passed,  as  it  undoubtedly  has   been. 
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as  shown  by  the  report.  I  should  like  to  take  an  active 
part  in  the  proceeding  of  this  association,  but  I  will  state 
here  that  it  will  always  be  in  behalf  of  the  local  illuminating 
companies. 


Wires  in 


Boston    All    Going 
ground. 


Under- 
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In  the  electric  railway  field  the  attention  of  inventors  is 
now  more  particularly  directed  to  underground  trolley  con- 
duits and  to  car  fenders.  Among  the  latter  the  type  shown 
by  the  cut  is  decidedly  novel.  It  is  the  invention  of  Andrew 
Mohn  and  August  J.  Bottner  of  Hoboken,  N.  J.  A  re- 
volving brush,  of  a  diameter  to  cover  the  roadway  to  the 
outer  side  of  each  rail,  is  held  under  each  end  of  the  car, 
the  brush  being  revolved  by  a  mechanism  connected  with 
one  of  the  car  axles,  or  by  a  separate  electric  motor,  if 
desired.  When  revolved  from  the  axle,  as  represented 
in  the  transverse  sectional  view,  in  the  upper  left  hand 
corner,  the  hub  of  the  brush  is  joumaled  on  a  vertical  shaft 
secured  to  the  platform,  and  on  the  hub  is  a  pulley  connected 
by  a  belt  with  a  loose  pulley  on  the  car  axle,  the  latter 
pulley  being  adapted  to  be  locked  to  the  axle  by  a  simple 
form  of  clutch,  moved  by  a  shifting  lever.  A  coiled 
spring  on  the  lower  end  of  the  vertical  shaft,  pressing 
upward  against  a  washer  in  the  hub,  holds  the  brush 
normally  at  a  Httle  distance  above  the  track,  but  the  brush 
may  be  readily  moved  down  into  contact  with  the  top  sur- 
face of  the  track  by  pressure  upon  a  pin  extending  up 
through  the  platform,  and  bearing  upon  a  vertically  sliding 
frame  having  a  central  tubular  boss  resting  upon  the  upper 
end  of  the  hub.  When  the  motorman  ceases  to  press  upon 
the  pin  the  brush  is  raised  by  the  spring  to  its  normal  posi- 
tion. When  a  separate  motor  is  employed  for  driving  the 
brush,  the  vertical  shaft  is  replaced  by  a  shaft  rotated  from 
the  motor,  and,  as  shown  in  the  upper  right  hand  corner  a 
change  is  made  in  the  frame  by  which  the  brush  is  moved 
downward,  although  the  movement  is  similarly  effected  by 
pressure  upon  the  pin  extending  up  through  the  car  platform. 
The  improvement  is  also  designed  to  be  valuable  for  clear- 
ing tracks  of  snow  and  ice.  The  cut  is  from  the  Scientific 
American. 


An  .  Experiment     with     Thermo-electric 
Currents. 

Usaally  the  effect  of  heat  in  producing  electric  currents  is 
shown  by  the  action  of  the  galvanometer  combination.  C. 
E.  Guillaume  in  La  Nature  describes  a  novel  method-  by 
which  the  result  is  much  more  readily  shown  and  appreciated. 

The  instrument  shown  in  the  cut  reproduced  is  composed 
of  a  spoked  wheel,  made  up  of  two  metals,  the  felloes  of  the 
wheel  of  an  alloy  of  nickel  and  copper,  a  form  of  German 
silver,  while  the  spokes  soldered  to  the  felloes  pass  entirely 
across  the  wheel,  insulated  from  each  other.  In  the  center 
of  the  wheel  a  plate  is  fastened  for  a  hub,  with  a  slight  de- 
pression on  the  under  side,  which,  rests  upon  a  point.  For 
the  stand  a  candlestick  may  be  utilized,  or  a  pint  botde  may 
be  used.  Small  paper  flags  are  hung  upon  the  spokes  and 
adjusted  to  balance  the  toy. 

Now  if  heat  be  applied  to  the  rimof  wire  a  difference  of 
potential  is  set  up  between  the  opposite  sides  of  the  wheel 
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which  completes  its  circuit  by  the  rim.  Place  a  magnet,  as 
shown  in  the  cut,  and  the  resultant  action  of  the  couple 
formed  will  be  a  motion  of  rotation.  It  must  be  borne  in 
mind,  however,  that  the  more  rapidly  the  change  from  heat 
to  cold  and  the  reverse  is  made  the  more  effective  will  be 
the  action.  The  wires  should  not  be  over  two-tenths  of  a 
millimeter  in  diameter  for  a  wheel  eight  to  ten  centimeters  in 
diameter.  The  experiment  illustrates  the  transformation  of 
heat  energy  into  electrical  energy,  and  this  last  into  mechan- 
ical energy,  in  a  very  simple  manner. 


By  the  recent  fire  at  the  power  station  of  the  Chicago 
North  Shore  Street  Railway  company  one  motor  car  and 
eight  trailers  were  burned.  The  main  building  was  not  dam- 
aged. The  statement  that  this  power  house  occupies  the 
site  of  the  Edgewater  electric  light  station  that  figured  in 
the  Cronin  murder  case  is  incorrect,  as  the  latter  is  still  in 
full  operation. 


By  J.  C.  Edgerly. 
The  great  problem  of  the  burial  of  the  overhead  wires  in 
Boston  has  been  nearly  solved,  and  Boston's  big  cobweb  cov- 
ering has  been  partially  brushed  away  by  the  department 
under  Wire  Commissioner  John  R.  Murphy.  Mr.  Murphy 
took  charge  of  the  department  last  August,  resigning  from 
the  Board  of  Fire  Commissioners  to  accept  the  position.  He 
has  just  submitted  his  first  report,  which  details  the  work 
done  in  the  district  north  of  Dover  and  Berkeley  streets,  and 
bounded  by  the  Charles  river,  the  harbor  and  Fort  Point 
channel.  This  was  the  district  laid  out  for  1S94,  but  the  re- 
port covers  the  work  done  up  to  February  1,1895.     The 
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district  contained  8,306,000  square  feet,  or  a  little  less  than 
one-fifth  of  the  area  of  the  section  of  the  city  within  which 
the  wires  were  to  go  underground  before  1900. 

According  to  the  report  there  were  725  poles  in  the  dis- 
trict, 240  fixtures,  1,348,450  feet  of  wire  on  poles,  3,677,800 
feet  of  wire  on  fixtures,  91,500  feet  of  feed  wire,  and  56,800 
feet  of  guard  and  span  wires,  a  total  of  5,174,550  feet  of 
wire  in  the  district.  Of  this  total  there  was  2,425,000  feet 
of  dead  wire.  From  an  engineering  standpoint  the  con- 
struction of  the  overhead  system  was  bad  and  dangerous  to 
life  and  property.  It  was  September  5,  1894,  before  definite 
arrangements  were  made  and  the  work  commenced.  Re- 
garding the  underground  electrical  work  done  in  the  pre- 
scribed district  the  report  says: 

The  length  of  trench  dug  since  September  5th  is  48,81 7  feet. 
The  number  of  feet  for  single  duct  for  telegraph  and  tele- 
phone service  159,348.  This  includes  distribution  service 
connections.  Reckoning  240  wires  to  eacli  duct,  the  capac- 
ity of  these  ducts  is  2,243,520  feet  of  single  wire.  The 
number  of  feet  of  single-duct  wire  conduit  lor  arc  lighting 
and  power  service  is  387,845.  The  maximxun  total  capacity 
of  this  conduit  is  2,080,206  feet  of  cable.  The  amount  of 
cable  drawn  through  the  ducts  is  327,728  feet.  The  sum- 
mary of  the  work  inside  the  1S94  district  shows  a  total  of 
39S.222  feet  of  duct  laid,  327,788  feet  of  cable,  204  manholes 
and  166  service  connections.  The  summary  of  the  work  to 
February  ist,  outside  of  the  1894  district,  or  in  the  second 
district,  shows  a  total  of  89,605  feet  of  duct  laid,  114,125 
feet  of  cable,  64  manholes  and  19S  service  connections.  As 
regards  the  removal  of  overhead  wires  so  much  progress  has 
been  made  that  only  a  few  weeks  longer  will  be  needed  to 
take  down  all  overhead  wires  in  the  district  prescribed  for 
1894.  Up  to  February  ist  about  3,000,000  feet  of  wire  and 
72  poles  nad  been  removed. 

In  regard  to  the  West  End  street  railway  the  report 
says; 

Subway  is  complete  and  1 1,500  feet  of  the  underground  sys- 
tem in  use.  AH  feed  wires  to  be  removed;  also  all  poles 
except  those  supporting  the  trolley  wires.  Began  taking 
down  overhead  wires  January  31st.  Total  amount  of  over- 
head wire  to  be  removed  17,897  miles.  The  total  amount 
of  work  done  consists  of  35  manholes,  9,215  feet  of  trench, 
185,819  feet  of  duct.  This  latter  includes  six  connections 
from  the  underground  service  to  the  poles  and  to  three  ter- 
minal points.  The  total  amount  of  cable  placed  under- 
ground by  the  West  End  railroad  is  101,073  ^^'^^■,  leaving 
10,560  feet  to  be  drawn  in.  The  conduits  are  to  be  used  for 
the  feed  and  return  wires  carryint^  current  for  the  trolley 
cars,  one  or  more  ducts  of  the  system  being  reserved  for  the 
telephone  service  of  the  company  and  possibly  for  a  service 
in  connection  with  the  prevention  of  gas  in  the  ducts.  The 
subways  consist  of  a  series  of  cement-lined  pipes  laid  in  con- 
crete, at  a  depth  varying  from  three  to  ten  feet  below  the 
level  of  the  street.  The  manholes  are  located  at  an  aver- 
age distance  apart  of  about  250  feet.  Three  kinds  of  cable 
are  used — feed,  return  and  telephone. 

Boston  Electric  Light  company:  The  amount  of  cable  in 
the  ducts  is  158,244  feet,  leaving  S,ooo  feet  to  be  drawn  in 
to  complete  the  work.  Of  this  47,520  feet  was  made  nec- 
essary in  order  to  establish  trunk-line  connections  between 
the  two  stations  and  relieve  Elliot  and  Kneeland  streets  of 
poles.  Seven  underground  circuits  are  now  in  use,  the  first 
being  successfully  operated  January  i,  1895.     Three  hun- 


dred thousand  feet  of  overhead  wire  has  already  been  re- 
moved and  the'remainder  is  in  process  of  removal. 

In  connectioE^with  the  overhead  construction,  especially 
the  electric  llgFt^nd  power  wires  in  the  city,  Commissioner 
Murphy  says: 

The  mass  of  wires  strung  over  the  roofs  of  buildings  is 
something  enormous.  So  great  is  the  quantity,  so  many 
the  different  owners  and  so  difficult  is  it  to  mamtain  insula- 
tion, that  they  cannot  help  being  in  a  dangerous  condition. 
I  am  of  the  opinion  that  these  wires  are  a  great  fire 
hazard,  both  in  causing  fires  and  obstructing  the  firemen. 
Again  they  are  likely  at  any  time  to  be  dangerous  to  the  public 
and  to  the  lives  of  the  linemen.  Poor  work  in  many 
places  characterizes  the  construction.  Such  is  tlie  mass 
and  arrangement  of  the  wires  together  with  their  defects 
that  when  they  become  crossed  through  storms  and 
other  causes,  the  dangers  referred  to  must  neces- 
sarily follow.  Another  trouble  is  the  loss  of  the  service  of 
fire  alarm,  police,  telephone  and  lighting  wires.  The  way 
to  obviate  the  dangers  of  bad  overhead  construction  is  to 
place  the  wires  underground  in  the  prescribed  business  dis- 
trict as  soon  as  possible  and  correct  all  the  overhead  de- 
fects. Some  idea  of  the  enormous  number  of  overhead 
wires  in  the  city  can  be  formed  from  the  following  facts: 
In  the  city  proper,  north  of  Dover  and  Berkeley  streets,  less 
than  two  miles  in  area,  it  is  fair  to  say  that  there  is  75, 000,- 
000  feet  of  wire.  In  the  whole  city  there  are,  accoidingto 
the  plans  on  file  in  this  office,  12,398  poles.  It  is  estimated 
that  the  number  of  fixtures  is  over  50,000. 

The  following  abstract  from  the  report  will  give  some 
idea  of  Boston  as  she  is  electrically.  It  covers  the  electric 
plants  of  seven  large  companies,  some  small  ones  and  a  few 
individual. 

The  total  number  of  electric  lights  in  use  is  226,251; 
219,653  of  these  are  incandeseent  and  6,598  are  arc  lamps. 
In  the  seven  large  companies  the  number  of  motors  in  use  is 
4,036.  The  total  electrical  horse  power  employed  daily 
for  electric  power  purposes  is  27. 889,  requiring  for 
its  generation  38,799  mechanical  horse  power.  There  are 
in  the  city  1,999,523  feet  of  underground  duct,  of  which 
740,911  feet  is  for  electric  light  and  power  service,  1,252,- 
076  feet  for  telephone  and  telegraph  circuits  and  6,536 
feet  for  signaling  and  miscellaneous  purposes.  The  num- 
ber of  feet  of  cable  already  in  theseducts  is  1,450,544.  The 
amount  of  this  cable  employed  for  telephone  and  telegraph 
purposes  appro.ximates  566,000  feet  of  wire.  The  power 
and  lighting  cables  are  over  855,000  feet  in  length.  For 
miscellaneous  service  1,222,620  feet  of  underground  wire 
is  employed.  The  miles  of  overhead  wire  in  the  city  have 
not  been  determined,  except  in  the  districts  surveyed  by 
this  department.  Taking  these  as  a  basis  for  estimates,  the 
amount  would  be  hundreds  of  thousands  of  miles. 

These  facts  would  appear  to  prove  the  claim  that  Boston 
is,  in  proportion  to  its  population,  one  of  the  great  electric 
centers  of  the  country.  Enormous  as  is  the  electric  energy 
used,  the  growth  has  been  mainly  in  the  last  few  years. 
The  advances  have  been  in  vast  strides.  In  almost  im- 
mediate succession  have  the  forces  of  electricity  been  born. 
The  uses  to  which  it  has  been  employed  are  well-nigh  un- 
limited. The  transmission  of  sound,  light,  power  and  heat, 
which  rank  the  highest  among  the  children  of  man's  in- 
ventive genius,  are  but  the  first  steps.  What  may  be  the 
future  development  no  man  knows.  We  can  picture  in  our 
minds  ideas  of  what  is  to  come  that  appear  like  the  impos- 
sible and  yet  fall  far  short  of  the  reality.  Wondrous  is  what 
has  been  accomplished,  yet  men  say  that  we  are  but  upon 
the  threshold  of  still  greater  discoveries  coming  from  this 
almost  unknown  and  unseen  power.  Like  all  forces  that 
serve  man  it  must  be  bridled  lest  it  become  the  master.  The 
problem  of  finding  the  proper  methods  to  rob  electricity 
of  its  dangers  rests  upon  the  wire  department.  It  is  a  difficult 
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task  ai.d  results  alone  will  show  whether  that  task  has  been 
accomplished. 

The  first  appropriation  to  the  department  was  $17,405 
and  the  expenditures  $14,638.89,  leaving  a  balance  on  hand 
of$2,766.ii.  

The  mayor  of  Buffalo  thinks  that  the  ashes  and  garbage  01 
that  city  should  be  hauled  to  the  Cheektowaga  crematory  by 
trolley  cars.  At  present  the  cost  of  collecting  garbage  about 
the  city  is  $140,000  a  year,  and  it  is  said  that  the  greatest 
expense  is  the  long  haul  to  Cheektowaga,  the  average  haul 
being  four  miles,  so  that  if  a  team  makes  two  trips  a  day  it 
is  doing  a  fair  day's  work.  The  mayor's  idea  is  to  establish 
stations  at  Black  Rock,  Cold  Spring,  South  Buffalo  and  East 
Buffalo.  At  these  stations  the  garbage  will  be  collected,  so  that 
the  average  haul  will  not  be  over  two  miles.  These  stations 
\vill  be  on  the  line  of  the  trolley  cars,  and  the  garbage  will  be 
transported  to  Cheektowaga  in  closed  cars  fitted  with  motors 
and  made  to  fit  the  tracks  of  the  Buffalo  Railway  company. 
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There  is  a  good  deal  of  fol  de  rol  about  much  that  is  said 
in  opposition  to  the  trolley,  as  anyone  acquainted  with  the 
facts  can  readily  see,  but  it  seems  to  be  a  fad  in  certain  lo- 
calities to  assail  every  public  enterprise — the  greater  the  im- 
provement the  more  the  abuse — and  as  the  trolley  is  just  now 
possibly  the  greatest  boon  the  American  people  enjoy,  it  is 
to  be  expected  that  it  will  have  to  submit  to  an  unusual  tor- 
rent of  abuse.  Daily  newspapers,  professional  reformers 
and  sensational  preachers  indulge  in  this  pleasant  pastime. 
It  affords  them  something  to  do;  it  gives  them  a  chance  to 
pose  as  reformers  and  guardians  of  the  people's  rights,  to 
keep  themselves  constantly  before  the  public,  and  above  all 
to  annoy  the  street  railway  companies,  which  of  itself  in  the 
eyes  of  many  is  enough  to  win  for  them  eternal  gratitude. 
Once  in  awhile,  unfortunately  for  the  cause  of  "reform,"  some 
overzealous  leader  in  this  movement  "slops  over"  and  makes 
himself  and  hi^  followers  supremely  ridiculous.  An  in- 
stance of  this  kind  is  furnished  in  the  reports  printed  in:the 
New  York  daily  newspapers  last  week  of  a  sensational  ser- 
mon on  the  "iron  juggernaut,"  by  a  Brooklyn  preacher. 
This  sermon  contained  a  lot  of  silly,  sentimental  nonsense. 
Here  is  a  sample  : 

It  is  proposed  to  build  a  new  tower  for  the  city  hall. 
Suppose  that  you  were  to  raise  a  dome  constructed  out  of 
the  pyramidal  pile  of  the  bleached  skeletons  of  one  hundred 
innocent  children,  and  then,  surmounting  all,  suppose  you 
should  put  the  as  yet  uninjured  children  of  the  chief  magis- 
trate of  the  city  in  place  of  the  goddess  of  justice,  pleading 
with  folded  hands  for  their  preservation.  Above  that,  the 
father's  head  as  he  sits  in  the  executive  chair  below  to  ad- 
minister justice  and  safety  to  the  people.  How  long,  think 
you,  would  the  present  state  of  affairs  continue? 

So  much  of  this  unfair  criticism  has  been  printed  in  the  daily 
papers  that  it  is  not  to  be  wondered  that  fair-minded  Brook- 
lynites  resent  the  assertion  that  they  are  dissatisfied  with 
the  service  or  the  trolley  system.      A  concise    statement  of 


the  case,  fairly  representing  the  views  of  a  majority  of  Brook- 
lynites,  was  presented  by  a  resident  of  Brooklyn  in  a  recent 
communication  to  the  New  York  Sail,  and  his  remarks  on 
the  treatment  of  the  company  by  the  press,  as  well  as  his 
suggestions  regarding  the  placing  of  responsibility  for  acci- 
dents where  it  belongs,  are  so  timely  that  they  are  repro- 
duced in  another  column.  If  the  dissatisfied  and  disgruntled 
opponents  of  the  Brooklyn  trolley  have  any  facts  that  would 
serve  as  foundation  for  their  stories,  they  should  present  them 
for  the  consideration  of  the  grand  jury,  secure  the  indict- 
ment of  those  responsible  for  the  "trolley  murders,"  as  they 
are  pleased  to  call  them,  and  punish  the  offenders  according 
to  law.  By  confining  themselves  to  this  course  they  will 
perform  their  duty  as  good  citizens,  and  while  their  reputa- 
tion as  "reformers"  may  suffer  by  their  retirement  from  pub- 
lic view,  they  will  confer  a  benefit  upon  the  people  by  afford- 
ing the  community  relief  from  their  insufferable  nonsense. 


Asa  technical  journal  \h^  Eleclrical  Engineer  oi  New 
York  has,  in  the  past,  occupied  a  position  of  standing  and 
influence  in  the  electrical  industry  by  reason  of  the  journal- 
istic abihty  and  high  ideals  of  the  gentlemen  responsible  for 
it.  It  is  therefore  a  matter  for  real  regret  that  the  journal 
named,  for  the  last  year  or  so,  has  given  unmistakable  evi- 
dence of  a  steady  retrogression,  not  only  in  material  prosper- 
ity but  equally  as  well  in  an  abandonment  of  the  recog- 
nized standards  of  journalistic  propriety.  It  is  painful  to 
note  this  decadence,  and  the  Wester.v  Electrici.w 
would  assuredly  make  no  reference  to  such  a  delicate  sub- 
ject did  it  not  feel  convinced  that  justice  to  its  readers  de- 
manded a  prompt  refutation  of  an  implied  charge  of  ineffi- 
ciency which  the  Engineer,  in  its  present  evil  days,  brings 
against  it.  We  refer  to  the  claim  made  in  the  issue  of  March 
13th  under  the  heading  of  "  The  Bate  Decision. — A  Notable 
'Scoop,'  "  and  more  particularly  to  these  assertions:  "  Last 
week  it  [the  Electrical  Engijieer']  added  to  the  long  hst  of 
its  'scoops'  in  this  line  by  the  being  the  only  electrical 
journal  that^secured  and  published  the  text  given  out  by 
Judge  Harlan  of  the  decision  of  the  U.  S.  Supreme  Court 
in  the  famous  and  important  Bate  case;"  ~  ^  ^^  *' the 
Engineer  was  thejirsf  and  only  American  paper,  daily  or 
weekly,  to  give  Judge  Harlan's  full  text  in  every  part  of 
the  country. "  These  statements  are  not  only  strangely  at 
variance  with  the  best  traditions  of  the  Engineer  by  their 
flamboyancy  and  their  awkward  English,  but  they  are 
untrue. 

Since  the  Engineer  invites  the  test,  let  us  compare  the 
service  given  by  it  and  by  the  Western  Electrician  in 
reporting  the  Bate  decision.  We  would  be  glad,  indeed,  if 
all  interested  in  the  manner  of  presenting  this  important 
news  could  place  the  two  papers  for  that  week  side  by  side 
and  judge  for  themselves.  It  will  be  noted  at  once  that  the 
Engineers  assertion  that  it  published  the  full  text  of  the 
opinion  is  absolutely  false.  Like  the  Western  Elec- 
trician, the  Engineer  -pMhlxshed  an  abstract;  and  we  con- 
tend, in  addition,  that  it  was  not  as  good  an  abstract  as 
that  published  in  this  journal — that  is,  that  it  did 
not  present  such  a  concise  and  easily  comprehended  digest 
of  that  portion  of  the  opinion  which  was  essential  to 
enable  one  to  arrive  at  a  just  understanding  of  the  court's 
chain  of  reasoning.  Moreover,  the  Engineers  "  extra " 
was  tucked  away  in  the  back  of  the  paper,  bound  in  as  an 
extra  sheet  between  advertisements  and  "  Trade  Notes  and 
Novelties,"  whereas  the  Western  Electrici.\n  devoted 
over  a  page  of  its  choicest  space  to  the  decision,  making  it 
the  leading  feature  of  the  issue.  Again,  the  Engineer  had 
nothing  but  a  clumsy  condensation  of  the  opinion  and  an 
editorial ;  the  Western  Electrician  gave  its  readers, 
under  suitable  headlines,  a  general  mtroduction  setting  forth 
the  importance  of  the  decision  to  the  electrical  industries  ; 
an  intelligent  and  comprehensive  abstract  of  the  opinion  of 
the  court ;  a  history  of  the  case,  showing  how  it  came  to  be 
famous  in  electrical  annals ;  together  with  the  news  of  the 
immediate  eftect  of  the  decision  on  the  trade,  interviews 
with  electrical  manufacturers  and  patent  lawyers  and  edito- 
rial comment.  In  brief,  the  Western  Electrician 
presented  an  attractively  arranged  resume  of  all  the 
features  of  the  case  that  could  interest  electrical  men, 
while  the  Engineer  had  only  its  fragmentary  abstract 
and  its  editorial.  The  Western  Electricla.n  presented 
actually  more  matter  than  the  E7igineer — a  fuller,  more 
interesting  and  valuable  report.  Wherein,  then,  does  the 
"notable  'scoop'  "  of  the  Engineer  consist?  Obviously  in 
nothing  if  not  in  the  editorial  "written  with  the  full  text  in 
hand."  But  we  are  of  the  opinion  that  the  Engineer  at- 
taches a  value  to  its  editorials  that  does  not  obtain  recogni- 
tion outside  of  its  own  office. 


A  decision  likely  to  be  frequently  referred  to  in  litiga- 
tion growing  out  of  controversies  over  the  right  to  employ 
electricity  where  it  will  prove  injurious  to  existing  plants 
has  been  handed  down  by  the  Supreme  Court  of  Tennessee 
in   the   case  of    the  Cumberland   Telegraph  &  Telephone 


company  versus    the  United    Electric    Railway  company. 
This  was  a  suit  by  a  telephone  company  against  an  electric 
street  railway  company  to   recover  damages   inflicted   upon 
the  telephone  plant  by  the  contiguous  railway  plant.     The 
former,  by  public  authority  and  permission,  had   erected 
and  equipped  its  telephone  plant  and  put  it  into  successful 
operation,  grounding  its  wires  upon  the  property  of  itself 
and  subscribers  and  using  the  earth  as  a  return  circuit    in 
accordance  with  the  universal  practice  of  the  time  in  like 
enterprises.     Afterward   the  railway  company,  by  like  per- 
mission, began    the   operation  of   a  single   trolley  electric 
railway  plant,  using  the  earth  as  a  return  circuit  and  causing 
injury  to  the  telephone  plant  by  induction  and  leakage  and 
from  conflict  of  the  poles  and  wires  of  the  two  systems. 
In   the   opinion  accompanying  this  decision  the  court   re- 
views the  numerous  claims  of  the  contending  parties  and 
briefly  and  clearly  determines  the  points  of  issue.     First  of 
all  the  court  holds  that  the  street  railway  company  must 
exercise  care  and  prudence  to  avoid  injury  to  the  telephone 
company,  and  that  the  latter  must  not  obstruct  the  lormer's 
use  of   the  streets    if   that   be  an   "ordinary  use."     Be-* 
tween  an  ordinary  and  a  strictly  legitimate  use  of  the  streets 
it  says  there  can  be  no  substantial  difference,  and  it  further 
holds  that   the  electric  railway  is   a  legimate  use   of   the 
streets  within    the  original  general   purpose  of  dedication 
and  therefore  an  ordinary  use,  though  the  court  says  that  it 
must  not  be  understood  as   holding  that  the  electric  railway 
companies  may,  without  making  compensation,  accompany 
such  ordinary  use  of  the  streets  with  such  extraordinary  inci- 
dents as  to  impose  new  or  additional  burdens  upon  proper- 
ties outside  the  streets  that  were  not  and  could  not  have  been 
contemplated  and  compensated  for  in  the  original  taking. 
Having  power  to  have  avoided  a  conflict  of  poles  and  wires 
without  injury  to  its  plant,  it  was  the   duty  of  the  railway 
company  to  do  it,  and,  not  doing  so,  it  was   liable  for   the 
expenses  incurred  by  the  telephone  company  in   erecting 
higher  poles  to  prevent  its  wires  conflicting  with  those  of 
the  railway  company.     On  the  other  hand,   the  loss  by  in- 
duction, it  was  said,  could  not  be  imputed  to  any  fault  or 
negligence  of  the  railway  company.     The  presence  of  the 
telephone   company's   poles   and  wires   upon    the    streets 
caused  induction,  and  their  removal  would  obviate  it.   ■  In- 
duction, it  was  held,  was  such  obstruction  of  the  streets  as 
it  was  forbidden  to  create;  consequently  it  could  not  re- 
cover for  the  lo5s  sustained  from  induction,  as  that    resulted 
from-its  unlawful  use  of  the  streets.     It  was  further  insisted 
by  the  railway  company  that  the  telephone  company   could 
not  recover  the  damages  caused  by  conduction  except  upon 
the  theory  that  it  had  the  right  to  the  exclusive  use  of  the 
whole  earth  for  electrical  purposes,  but  on  this  point  the 
court  says  that  a  monopoly  of  the  earth's  use  for  any  pur- 
pose, or  by  any  person,  is,  of  course,  inadmissible.     The  in- 
jury by  conduction  can  be  obviated  at  an  expense  which  en- 
tails no  great  hardship  upon  either  party,  and  therefore  the 
telephone  company,  it  is  held,  had  the  right  to  the  protection 
of  the  courts  in  the  enjoyment  of  its  property  and  could  re- 
cover damages  for  the  injury  from  conduction.   The  doctrine 
that  reason  .sanctions  and  justice  approves,  the  court  o-nes 
on   to  say,   is  that   the  lawful,  harmless   and    accustomed 
use  upon   one's   land  alike    of  water,    air  or   electricity 
cannot  be  lawfully  obstructed  or   impaired  by  the  injurious 
act  of  another,  attended  with  such  disturbance  of  natural 
and  existing  conditions  and  consequent  loss  as  that  caused 
by  conduction  in  this  case,  esp:;ciaUy  wh;n  the  pirty  per- 
forming the  injurious  act  had  the  power  to  obviate  and 
remedy  the  injury  or  loss  withoat  greater  sacrifice,   com- 
paratively,   than    was    required   of  the  railway    company 
in  this  case  to  remedy  conduction.     It  is  not   material  that 
the  injurious  act  is  done  upon  the  premises  of  one  other 
than  the  injured  pirty,  as  if  the  chinnel  of  a  stream  is  cut 
upon  adjoining  lands,  and  the  water  diverted,  or  the  waters 
on  them  arrested  in   their  regular  flow,   and   then  turned 
loose  in  flooding  quantities.      Finally   the   court  holds  that 
it  was  not  the  telephone  company's  legal  duty,  upon  the  in- 
stitution of  the  railway   company's   electric  system,  to  pro- 
tect itself  from  the  injurious  consequence^  by  making  at  its 
own  ultimate  cost  such   changes   in   its    plant  as  would  ob- 
viate  the  effects  of  conduction.     The  railway  company  must 
take  care  of  the  natural  and  reasonable  consequences  of  its 
own  act.     The  telephone  company,  being  in  the  lawful  pos- 
session and  enjoyment  of  its  own  property,  was  imder  no 
obligation  to  take  notice  of  the  other's  approach  or  to  get 
out  of  its  path.     But  the  telephone  company  could   only 
recover  such  loss  as  necessarily  resulted  to  it  from  the  rail- 
way company's  act.     It  must  use  due  diligence  to  prevent 
unnecessary  loss.     The  fact  that  it  could  apply  a  cheaper 
remedy  would  afi'^ct  the  amount  of  its  recovery,  but  not  the 
fact  of  the  railway  company's  liability.     The  right  of  the 
owner  to  compensation  for  his  property   taken  for  public 
use  does  not  depend  upon  any  consideration  of  this  sort. 
Altogether    the  opinion   is   the  most   comprehensive  ex- 
position of  the  merits  of  the  relative  claims  of  the  con- 
testants in  this  class  of  cases  that  has  vet  been  recorded. 
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Method   for   Obtaining  Alternating  Cur- 
rent Curves. 

Bv  Dr.  L'.'iis  Duncan. 

In  some  cases  a  telephone  method  for  obtaining  the 
curves  of  altemating  currents  and  electromotive  forces 
is  very  convenient. 

The  method  ordinarily  employed  for  obtaining  current 
curves  is  to  shunt  from  a  non-inductive  resistance  in  the  cir- 
cuit and  include  in  the  shunt  circuit  a  contact  making  ar- 
rangement on  the  dynamo  shaft,  a  telephone  and  an  electro- 
motive force,  due  tea  constant  current.  This  constant  cur- 
rent is  adjusted  until  there  is  silence  in  the  telephone.  When 
this  occurs,  the  fall  of  potential  due  to  the  alternating  cur- 
rent is  equal  to  the  fall  of  potential  due  to  the  continuous 
current,  and  knowing  the  latter,  we  get  the  value  of  the 
alternating  current  at  the  instant  the  contact  on  the  shaft  is 
made.  Electromotive  forces  may  be  obtained  in  the  same 
^vay  by  balancing  a  continuous  electromotive  force  against 
the  instanteous  value  of  the  alternating  electromotive  force 
when  the  contact  on  the  shaft  is  made. 

There  are  several  difficulties  in  this  arrangement.  Any 
smaU  thermal  electromotive  force  at  the  contact  makes  it 
difficult  to  get  even  an  approximate  balance,  while  only  one 
curve  may  be  obtained  from  a  single  contact -making  ar- 
rangement on  the  shaft.  I  have  employed  with  some  suc- 
cess a  method  in  which  some  of  these  difficulties  are  elimi 
nated.  To  a  telephone  diaphragm,  made  preferably  of  mica, 
I  attach  a  small  coil  of  fine  wire.  Beneath  the  diaphragm 
are  two  coils  wound  together  and  so  placed  that  the 
diaphragm  coil  is  in  a  magnetic  field  due  to  currents  flowing 
in  them.  Through  the  diaphragm  coil  I  send  instantaneous 
currents  obtained  froma  contact-making  device  on  the  shaft, 
there  being  a  battery  in  circuit  with  the  coil  and  the  contact 
maker.  Through  one  of  the  stationary  coils  I  send  a  cur- 
rent proportionpJ  to  the  electromotive  force  to  be  measured 
or  a  current  obtained  from  a  shunt  on  a  non-inductive  re- 
sistance in  the  dynamo  circuit.  The  other  coil  has  a  con- 
tinuous current  flowing  through  it,  which  latter  is  measured. 
I  now  adjust  the  continuous  current  until  the  sound  in  the 
telephone  is  zero.  If  thecoilsareequal,  this  will  mean  that 
the  continuous  current  is  equal  to  the  instantaneous  value 
of  the  alternating  current  when  the  intermittent  current  is 
'  made.  It  will  be  seen  that  the  method  is  independent  of 
any  small  electromotive  forces  due  to  the  contact  and  any 
number  of  curves  may  be  obtained  from  the  same  contact- 
making  device. 

This  method  is  fairly  sensitive  and  gives  good  results.  It 
has,  however,  the  difficulty  of  all  telephone  methods,  that 
unless  the  contact  only  lasts  for  an  infinitely  short  time, 
there  will  always  be  a  sound  in  the  telephone.  By  making 
a  sharp  contact  and  after  some  practice,  the  results  are  good. 


Genesee,  N.  Y 

Montana  and  Idaho 

North  and  South  Dakota. 

Oswegatchie,  X.  V , 

Oswego,  N.  V 

Vermont 


Electrical  Exports  and  Imports, 

The  Treasury  Department  ha*?  just  completed  the  com- 
putation of  the  statistics  covering  the  exports  and  imports 
of  the  United  States  during  the  la.'-i  fiscal  year,  and  these 
figures  are  interesting  because  they  show;  First,  the  cus- 
toms districts  from  which  the  articles  were  exported  and 
the  value  of  the  exports  from  each  district;  second,  the 
countries  to  which  the  exports  went,  and  the  volume  and 
value  of  the  goods  sent  to  each  foreign  country;  third,  the 
customs  districts  into  which  the  foreign  goods  were  im- 
ported, their  volume  and  value,  with  the  names  of  the 
countries  shipping,  and  the  value  of  the  shipments  from  each 
country.  Thus  may  be  seen  at  a  glance  exactly  the  status 
of  any  industry. 

The  following  is  an  exhibit  of  the  last  fiscal  year's  for- 
eign business  in  electric  light  appliances,  electric  telegraphic 
and  telephonic  instruments  and  gutta  percha: 

EXPORTS. 

Electric  Lighl  Appliances. 

Customs  districts  from  which  exported—  Values. 

Baltimore,  Md $  203 

Bangor,  Me Ii>529 

Boston  and  Charlestown,  Mass 5'7H 

Delaware 10 

New  Bedford,  Mass  254 

New  York,  N.  Y 512,256 

Passamaquoddy,  Me .o,.. 796 

Philadelphia,  Pa 512 

Brazos  de  Santiago,  Tex 227 

Corpus  Christi,  Tex \ 4>*o3 

Key  West,  Fla 25 

Mobile,  Ala 191 

New  Orleans,  La 1,120 

Paso  del  Norte,  Tex 2,577 

Saluria,  Tex 3.790 

Arizona 3'257 

Puget  Sound,  Wash 3,647 

San  Diego,  Cal 8 

San  Francisco,  Cal i  i)54S 

Willamette,  Ore 5 

Cape  Vincent,  N.  Y 2,423 

Champlain,  N.  Y I3'276 

Detroit,  Mich 28,044 


Total . 


Countries  to  which  exported- 

Austria- Hungary 

Azores  and  Madeira  Islands. . . , 

Belgium 

Denmark 

France 

Germany 

Italy. 


Netherlands 

Portugal 

Russia,  Black  Sea 

Spain 

Sweden  and  Norway 

Turkey  in  Europe 

United  Kingdom:     England 

Scotland 

Ireland 

Bermuda  

British  Honduras 

Dominion  of  Canada;  Nova  Scotia,  New  Bruns- 
wick, etc 

Quebec,  Ontario,  etc 

British  Columbia 

Newfoundland  and  Labrador 

Central  American  States:  Costa  Rica 

Guatemala 

Honduras 

Nicaragua 

Salvador 

Mexico 

Miquelon,  Langley,  etc 

West  Indies:  British 

Danish 

Dutch 

French 

Hayti 

Santo  Domingo 

Spanish:  Cuba 

Puerto  Rico  

Argentine  Republic. 

Bolivia   

Brazil 

Chile 

Colombia   

Ecuador , 

Guianas:  British 

Dutch 

French 

Peru 

Uruguay 

Venezuela 

China 

East  Indies;  British 

Dutch 

Hongkong 

Japan 

Russia,  Asiatic 

Turkey  in  Asia 

All  other  Asia 

British  Australasia 

French  Oceanica 

Hawaiian  Islands 

Philippine  Islands 

British  Africa 

Canary  Islands 

Liberia 

Portuguese  Africa 

Turkey  in  Africa:    Egypt 

AH  other  Africa 

All  other  British 

AH  other  islands  and  ports 


Total. 


Electrical  Telephonic  and  Telegraphic  Instr 
Customs  districts  from  which  exported — 

Baltimore,  Md 

Boston  and  Charlestown,  Mass 

Newport  News,  Va 

New  York,  N.  Y 

Passamaquoddy,  Me 

Philadelphia,  Pa 

Brazos  de  Santiago,  Tex 

Corpus  Christi,  Tex 

Key  West,  Fla , 

Mobile,  Ala  

New  Orleans,  La - 

Paso  del  Norte,  Tex 

Saluria.  Tex ' 

Arizona 

Puget  Sound,  Wash 

San  Francisco,  Cal 

Cape  Vincent,  N.  Y.    ._ 

Champlain,  N.  Y 

Cuyahoga,  Ohio 

Genesee,  N.  Y 

Huron,  Mich  

North  and  South  Dakota 

Osvvegatchie,  N.  Y 

Superior,  Mich 

Oswego,  N.  Y 

Vermont 


Total 

Countries  to  which  exported — 

Austria-Hungary 

Azores  and  Madeira  Islands 

Belgium 


Si 

26 

3,SiS 

3.720 

381 

36,877 

$650,418 

Values. 

$         103 

332 

2,066 

571 

3.274 

4>399 

907 

1,659 

725 

16 

ss 

151 

826 
82,906 

i5>279 
123 

1.304 
423 

i6>555 
88,184 
4. 1 16 
4,362 
2,128 

1,063 

3' 340 

1,650 

40.459 

*35 

14,691 

625 

1,094 

925 
11,124 

3.952 
40,725 

5.336 
32,870 
III 
45.316 
12,132 
10,889 

3.993 
4,064 

341 
191 

7,115 
3,656 

13.550 
5.154 

21,451 
46 

11,563 

3.345 

18 

187 

671 

94.493 

S44 

5,868 

2,740 

7.936 

412 

38 
234 
17 
81 
1S2 
220 

$  650,418 
'tunents. 
Values. 

$3,704 

69,348 

350 

«.  193.436 

541 

3.525 

roo 

33.629 

490 

60 

263 

20,523 

5.203 

815 

7,486 

19,996 

143 
54,663 

788 

474 

1,566 

15,846 

25,665 

■        63 

304 
75.296 

51,534.277 

Values. 

$  125 

228 

4i,6iS 


Denmark j  ^rg 

France 79,329 

Germany 101,^15 

Italy jr^.g 

Netherlands j  J,. 

Portugal ;;;;  '21^ 

Russia,  Baltic  and  White  Seas 7,775 

Russia,  Black  Sea 1*094 

Spain , '..'..'..'..  V! ;  '836 

Sweden  and  Norway j  g^- 

United  Kingdom:  England "7i!656 

Scotland ■.;;;■.;  ■"  8,360 

Bermuda ->  -'71 

British  Honduras "  ^'"^41 

Dominion  of  Canada  :  Nova  Scotia,  New  Bruns- 

wick,  etc i6,69[ 

Quebec,  Ontario,  etc 170,885 

British  Columbia 1 1,003 

Newfoundland  and  Labrador '',0''9 

Central  American  States:  Costa  Rica 10,85-^ 

Guatemala 11,856 

Honduras 1,092 

Nicaragua 477 

Salvador 11,520 

Mexico 110,864 

West  Indies :  British 19,5 14 

Danish '504 

Dutch 2,374 

French. 1^2 

Hayti 6,460 

Santo  Dumingo 6,486 

Spanish:  Cuba H3.5oi 

Puerto  Rico 5,650 

Argentine  Republic 29,382 

tirazil , ioo',857 

Chile 23,303 

Colombia 27,623 

Ecuado , ........  3,'3io 

Guianas:    British 16,726 

Dutch 45 

Peru ' . '  10,7 1 3 

Uruguay 1,755 

Venezuela 47,983 

China. 2,898 

East  Indies:  British 773 

Hongkong '  35,998 

Japan 34,600 

Turkey  in  Asia 50 

All  other  Asia go 

British  Australasia . . ,     7.503 

French  Oceanica 82 

Hawaiian  Islands 12,562 

Phillippme  Islands 4,007 

British   Africa 3,359 

Turkey   in  Africa:  Egypt S21 

All    other  Africa no 

Total $1,534,277 

IMPORTS. 
Manufactures   of  Gutta  Percha — Dutiable. 

Customs  districts  into  which  imported —  A'alues. 

Baltimore,  Md %  19 

Boston  and  Charlestown,  Mass 34 

Hartford,  Conn , .  226 

New  York,  N.  Y 30,002 

Philadelphia,  Pa 314 

San  Diego,  Cal i 

Chicago,  111 55 

North  and  South  Dakota 55 

Oswegatchie,  N.   Y i 

Total $     30,654 

Countries  from  which  imported —  Values. 

Austria  Hungary $  36 

France 29S 

Germany 23,930 

United  Kingdom:     England 6,386 

Dominion  of  Canada:     Quebec,  Ontario,  etc. . .  3 

Mexico I 

Total $     30,654 

Crude  Gutta  Perchn — Eree  of  Duty. 
Customs  districts  into  which  imported.    Pounds,     Values. 

Boston  and  Charlestown,  Mass 30,859  $  1,918 

New  York,  N.  V 463,463  80,572 

Philadelphia,  Pa 4.441  1,850 

Total  498,763  $84,340 

Countries  from  which  imported —          Pounds.  Values. 

Germany 99,803  $25,139 

Netherlands 3.0S3  1 ,296 

United  Kingdom:     England 13,890  3-396 

Central  American  States:     Honduras. .       1,704  256 

West  Indies:      British 8,082  2,579 

Dutcli 1,582  874 

Ecuador 2,000  771 

Guianas:   British 1,125  495 

Dutch 74.895  30,565 

East  Indies:     British ' 292,599  18,969 

Total 498.763  $84,340 


A  recent  decision  in  New  Jersey,  of  interest  to  street 
railway  men,  was  recorded  in  the  case  of  Dodd  against  the 
"Consolidated  Traction  company  of  Newark,  in  which  it  was 
held  that  a  traction  company  authorized  by  the  city  to  erect 
trolleys  has  the  right  to  cut  branches  of  trees  overhanging 
the  streets,  when  the  act  is  to  be  considered  reasonably 
necessary  for  the  passage  of  the  wires. 
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The  Electrical  Industries  of  St.  Louis. ^ 

By  William  H.  Bryan. 

St.  Louis  has  always  held  an  important  position  in  the 
varied  applications  of  electricity  and  in  the  manufacture  of 
apparatus,  material  and  supphes  for  electrical  work.  For 
many  years  it  has  ranked  as  one  of  the  leading  cities  of  the 
world  in  electric  Hghting  an^  railway  work.  A  few  years 
ago  it  was  known  positively  that  St.  Louis  outranked  the 
world  in  these  directions,  and  it  is  by  no  means  certain  that 
she  has  been  outstripped  even  yet,  although  many  of  the  large 
cities  seem  to  have  recently  awakened  to  the  advantages  of 
electricity,  and  are  now  making  rapid  advancement.  In  St. 
Louis,  however,  t!ie  original  and  most  extensive  work  was 
done,  paving  the  pathway  for  the  future,^ and  deijaonsfiating 
the  practicability  and  soundness  of  electrical  investments 
upon  a  large  scale. 

The  arc  lighting  of  St.  Louis  is  done  by  four  companies, 
whc)  operate  about  4,500  lights  of  a  nominal  capacity  of 
2,000  candles  each.  The  incandescent  lighting  is  done  by 
three  companies,  which  now  have  approximately  175,000 
lights  connected.  The  electrical  equipment  of  these  several 
stations  aggregates  20,000  horse  power.  The  service  extends 
over  the  entire  city  and  as  far  west  as  Kirkwood.  In  com- 
mon with  other  interests  they  have  suffered  somewhat  from 
the  business  depression  of  1S94,  and  their  growth,  while  it 
has  by  no  means  ceased,  has  not  been  as  large  proportion- 
ately as  in  former  years.  The  year  1895  will  see  extensive 
enlargements  made,  both  to  the  plants  and  distribution  sys- 
tems. The  most  important  advancement  to  be  expected  in 
the  immediate  future  is  the  placing"  of  the  major  part  of  the 
wiring  underground,  which  consummation  it  is  expected  will 
be  reached  within  the  next  twelvemonth. 

St.  Louis  also  ranks  high  in  the  distribution  of  electricity 
for  power  purposes.  Three  companies  distribute  an  aggre- 
gate of  about  4,000  horse  power  throughout  the  city. 
Electricity  has  displaced  steam  in  hundreds  of  small  manu- 
facturing estabhshments  and  has  recently  come  into  quite 
extensive  use  for  elevator  service  in  tall  buildings,  for  which 
it  seems  to  be  admirably  adapted. 

It  is  in  connection  with  street  railways,  however,  that 
electricity  has  met  its  widest  field  of  work  in  this  city.  Nine 
companies,  capitalized  at  about  $17,000,000,  operate  some 
275  miles  of  single  track,  running  500  motor  cars,  with 
20,000  horse  power  of  electrical  equipment  and  600  trailers. 
There  are  eight  powerhouses,  with  atotal  electrical  equipment 
of  about  23,000  horse  power.  These  lines  carried  65,000,- 
000  passengers  in  1S94,  a  gain  of  about  S  per  cent,  over  1893. 
These  roads  have  added  to  their  equipment  during  the  year 
1894  steam  and  electrical  apparatus  of  8,500  horse  power, 
valued  at  .$800,000,  and  have  built  during  the  year  thirty- 
three  miles  of  single  track.  The  electric  railway  companies 
employ  about  4,000  men  regularly.  Considerable  extensions 
will  be  made  during  the  coming  year,  and  a  number  of 
suburban  electric  roads,  connecting  with  existing  down-town 
lines,  will  probably  be  built. 

In  electrical  manufactures  St.  Louis  ranks  high.  It  has 
always  been  a  center  ot  the  carbon  industry,  and  continues 
so  to  this  day.  The  manufacture  of  incandescent  lamps  has 
also  grown  to  be  large  and  important.  Recently  the  manu- 
facture of  alternating  current  motors,  fans  and  converters 
has  been  taken  up  and  is  being  actively  pushed.  The  prod- 
uct of  these  factories  has  become  widely  known,  and  goes 
to  all  parts  of  the  globe. 

Five  large  supply  houses  furnish  electrical  material  and 
equipment.  The  capital  invested  is  in  the  neighborhood  of 
$125,000,  and  they  did  a  gross  business  of  about  $500,000 
during  1894,  being  just  about  the  same  as  was  done  in  1S93. 
These  companies  carry  a  stock  valued  at  about  $125,000, 
and  the  territory  covered  includes  the  entire  Southwest, 

A  large  number  of  contractors  for  electrical  construction 
operate  in  and  near  St.  Louis.  It  has  been  impossible  to 
ascertain  the  volume  of  their  business  for  1S94,  but  it  is 
known  to  be  large. 

In  interests  closely  allied  to  electricity  St.  Louis  also 
ranks  high.  Four  large  street  car  factories  are  now  in  full 
operation,  the  greater  part  of  their  product  being  for  elec- 
tric railways.  In  this  field  St.  Louis  has  for  some  years  led 
the  world  both  in  quantity  and  value  of  output. 

In  engines,  boilers,  shafting  and  belts,  entering  into  the 
equipment  of  electrical  stations,  a  large  business  has  been 
done. 


The  Other  Side  of  It— A  Defense  of  the 
"Deadly  Trolley." 

The  following  communicatioii  from  D.  J.  Tapley  ot 
Brooklyn  was  printed  recently  in  the  New  York  Sii/i: 

For  some  reason  the  newspapers  have  had  a  good  deal  to 
say  m  condemnation  of  the  trolley  car  and  its  record  of  "one 
hundred  fatal  accidents"  in  Brooklyn.  It  seems  to  me  that 
the  case  is  not  sized  up  judicially,  and  that  most  of  the 
blame  is  misplaced.  Nearly  every  fatality  of  this  class  has 
resulted  from  contributory  negligence  or  gross  carelessness, 
or  even  from  suicidal  purpose.  The  trolley  has  no  monopoly 
asasource  of  danger.  Children  who  are  allowed  to  run  the 
streets  without  being  properly  cautioned,  and  grown  people 
who,  from  intoxication  or  any  other  cause,  tempt  fate  reck- 
lessly, are  always  liable  to  disaster,  fatal  or  otherwise.  A 
larger  number  of  people  have  been  drowned  by  falling  into 
the  water  from  the  piers,  since  the  advent  of  the  electric 
motor,  than  the  trolley  has  to  its  credit,  yet  the  papers 
have  failed  to  harp  on  the  deadly  dock. 

The  trolley,  by  lessening  the  defilement  of  the  streets, 
has  so  ameliorated  the  sanitary  condition  of  the  city  atmos- 
phere that  it  has  saved  many  times  the  number  of  lives  it 
has  destroyed.  It  has  furnished  a  quick  and  comfortable 
transit  to  the  outlying  wards,  which  has  reduced  the  prev- 
alence of  grip  and  pneumonia  among  suburban  passengers 
more  than  one-half.  Many  of  your  readers  can  recall  the 
winter  cars,  with  their  slush-soaked  straw  and  foul  odors, 
and  the  tiresome  and  dangerous  delays  in  the  snow,  when 
the  passengers  were  forced  to  walk  m  the  storm,  or  even  to 
assist  the  wretched  horses  by  pushing.  Many  a  man  has 
gone  down  td  his  grave  from  a  cold  contracted  on  such  a 

I.  Extract  from  the  annual  report  of  George  Ht  Morgan,  secretary 
Merchants'  Exchange. 


trip.  The  trolley  has  saved  thousands  of  lives  by  enabling 
the  mechanic  and  clerk  to  move  their  little  ones  from  the 
unwholesome  tenements  of  the  city  to  the  pure  air  and  sun- 
shine of  the  country.  It  has  added,  in  dozens  of  ways,  to 
the  sum  of  human  welfare. 

Why,  then,  does  the  press  persistently  attack  a  system 
which  accomplishes  so  much  good  that  it  has  become  a  great 
public  necessity?  ' 

As  a  matter  of  fact,  the  number  -jjf  accidents  was  de- 
creasing regularly  as  people  became  accustomed  to  the  dan- 
ger, until  the  strike  substituted  a  set  of  comparatively  inex- 
perienced motormen  (or  the  old  hands,  and  place^i  them 
under  the  necessity  of  protecting  their  own  lives  as  well  as 
those  of  foot  passengers.  The  workmen  who  were  respon- 
sible for  these  dangerous  conditions,  who  left  their  posts  on 
the  plea  that  the  wages  were  so  low,  and  the  labor  so  oner- 
ous that  they  could  do  better  in  other  lines  of  employment, 
are  now  proving  their  insincerity  by  fighting  for  their  old 
places  at  the  old  price. 

For  a  practical  suggestion  I  propose  that  the  foot  pas- 
senger shall  have  the  right  of  way  on  the  sidewalks  and  the 
crossings,  which  are  the  continuation  of  the  sidewalks.  If 
the  trolley  injures  anyone  at  the  crossings,  hold  the  com- 
pany rigidly  responsible.  Let  the  trolley  and  other  vehicles 
have  the  right  of  way  at  other  points  of  the  street,  and  if  any 
one  chooses  to,  cross  let  him  do  it  on  his  own  risk  and  re- 
sponsibility. Let  parents  teach  this  rule  to  their  children 
and  warn  them  of  the  danger  of  crossing  in  front  of  vehicles, 
and  let  boys  stop  the  reckless  bravado  which  dares  such 
danger  in  wanton  fun. 

Western    New    York   Storage  Battery 
Railroad  and  Power  Project. 

The  little  village  of  Waterport,  Orleans  county,  New 
York,  hopes  to  become  a  con-i^iderable  electrical  center  by 
utihzing  the  power  of  Oak  Orchard  creek  to  furnish  elec- 
trical power  for  manufacturing  and  for  charging  storage 
batteries  for  the  Beecher  elevated  single-rail  railway,  which 
is  to  extend  ultimately  from  Batavia  to  Lake  Ontario,  a 
distance  of  45  miles.  The  Electric  Accumulator,  a  monthly 
newspaper  to  boom  the  town,  has  already  been  established 
in  Watfrport.      It  prmts  the  following  data  of  the  scheme: 

The  Equipment  Construction  company  has  been  awarded 
acontract  by  the  Waterport  Electric  Light  &  Power  &  Rail- 
road company  to  build  and  equip  four  miles  of  the  single 
track  railway  between  Waterport  and  Lakeside  Park,  in 
Orleans  county,  N.  Y.  This  line  is  to  be  built  according 
to  the  Beecher  single-rail  system,  and  the  equipment  will 
consist  of  two  motor  cars  operated  by  30  horse  power  mo- 
tors from  storage  batteries  and  capable  of  making  60  miles 
an  hour  hauling  trailers.  There  will  be  four  trailer  cars, 
and  if  this  line  is  successfully  operated  the  Waterport  Elec- 
tric Light  iS:  Power  &  Railroad  company  proposes  to  ex- 
tend the  line  eastward  along  the  shore  of  Lake  Ontario  to 
Oak  Orchard-on-the-Lake,  and  connect  with  Point  Breeze 
by  means  of  electric  launches.  It  will  also  extend  its  line 
from  Waterport  southward  through  Albion  and  Medina  to 
Batavia,  in  Genesee  county,  a  distance  of  about  45  miles. 
At  Waterport  a  40-foot  dam  will  be  erected  across  Oak 
Orchard  creek,  which  will  be  used  as  a  source  of  power 
to  operate  the  railroad  and  to  operate  mills  in  this  vicin- 
ity. The  work  on  the  construction  of  the  first  four  miles 
is  being  pushed  through  as  rapidly  as  possible,  and  it  is 
expected  to  open  for  traffic  about  June  ist. 


Dr.  Carhart  on  Science. 

At  the  dedication  of  the  new  Hale  scientific  building  of 
the  University  of  Colorado  on  March  9th,  Dr.  H.  S.  Car- 
hart,  professor  of  electrical  engineering  in  the  University  of 
Michigan,  delivered  a  thoughtful  address  on  "The  Educa- 
tional and  Industrial  Value  of  Science."  The  following  ex- 
tracts show  the  trend  of  the  professor's  thought  and  are  of 
particular  interest  to  electrical  men: 

Science  has  not  only  educational  value  of  a  high  order, 
but  industrial  application  as  well.  Discovery  and  scientific 
training  precede  invention.  The  quality  of  mind  that  dis- 
covers the  laws  of  nature  is  of  a  higher  order  than  that  which 
makes  application  of  them.  The  genius  of  Faraday  and 
Henry,  who  discovered  the  laws  of  magnetic  induction,  must 
not  be  dimmed  or  diminished  by  reduction  to  the  level  of 
even  the  greatest  living  inventors.  The  contributions  of 
these  men  to  the  well-being,  comfort  and  happiness  of  man- 
kind can  not  be  over-estimated.  They  laid  the  foundation 
in  magnificent  discoveries  of  those  splendid  applications 
which  have  dazzled  the  world  in  recent  years.  A  million 
electric  lamps  nightly  make- mo  re  splendid  the  lustrous  name 
of  Faraday.  A  million  messages  daily  over  land  and  under 
the  sea  emphasize  the  value  of  Joseph  Henry's  contribu- 
tions to  modern  civilization.  Prior  to  Faraday  the  supporters 
of  a  medium  to  explain  electric  and  magnetic  action  were 
always  thrown  out  of  court  for  lack  of  evidence;  Faraday 
gave  them  a  legal  standing  by  furnishing  the  facts  and  the 
evidence  on  which  they  could  well  afford  to  base  their  case. 
So  thoroughly  intrenched  in  theory  and  practice  are  Fara- 
day's conceptions  at  the  present  day  that  they  enter  into 
every  design  of  motor  or  dynamo.  They  have  been  shot 
through  the  entire  body  ot  practice  and  are  intertwined  with 
every  thread  of  electrical  thought.     *     *      ■ 

No  grander  problems  remain  for  solution  than  those  even 
now  confronting  the  electrical  engineer.  The  swiftness  with 
which  he  ha.<;  already  passed  from  one  almost  insurmounta- 
ble task  to  another  has  amazed  no  one  more  than  those  most 
familiar  with  the  means  employed.  If  electrical  engineering 
is  still  in  its  infancy,  it  is  certainly  a  giant  infant.  It  has  long 
since  outgrown  its  toys.  With  the  nerve  and  audacity  of 
vigorous  young  manhood  it  quails  before  no  obstacles  and 
acknowledges  no  impossibilities.  Having  practically  ban- 
ished the  plodding  horse  from  the  street  railway,  it  is  get- 
ting ready  to  enter  the  lists  against  the  locomotive.  If  your 
city  is  not  seated  near  a  source  of  power  it  will  undertake  to 
bring  the  power  to  you.     The  mountain  cannot  go  the  city, 


but  the  city  can  go  to  the  mountain  for  its  power.  Electrical 
engineering  stands  at  the  door  of  the  twentieth  century, 
ready  to  accept  the  tasks  that  it  imposes  and  eager  to  enter 
upon  a  new  period  of  discovery  and  application. 

The  Hale  scientific  building  is  so  named  in  honor  of 
Horace  M.  Hale,  LL.  D.,  ex-president  of  the  university. 
It  is  a  large  building  of  red  and  white  sandstone,  and  pre- 
sents a  handsome  appearance.  At  first  the  electrical  appa- 
ratus and  instruction  will  be  included  in  the  department  of 
physics,  but  in  time  a  separate  department  will  doubtless  be 
created. 


Manufacturer's  Opinion  of  the  Bate  De- 
cision. 

Whatever  may  be  the  opinion  of  inventors  upon  the  rul- 
ing of  the  Supreme  Court  in  the  Bate  case,  it  is  evident  that 
the  decision  is  heartily  commended  by  manufacturers  and 
consumers  of  incandescent  lamps.  The  views  of  manufactur- 
ers are  concisely  presented  by  Louis  Nahm,  secretary  and 
treasurer  of  the  American  Electric  Manufacturing  company 
of  St.  Louis,  who,  in  reply  to  an  inquiry  from  the  Western 
Electrician,  made  the  following  statement  of  the  situa- 
tion: 

The  decision  in  the  Bate  case  was  no  surprise  to  me,  as  I 
have  felt  quite  confident  that  the  line  of  decisions  on  the 
same  question  in  the  United  States  district  courts  would 
not  be  overruled  by  the  Supreme  Court.  As  far  as  the 
question  could  be  determined  by  the  district  courts  it  has 
been  settled  by  a  long  line  of  decisions,  and  I  have  e.x- 
pressed  my  opinion  as  to  the  decision  of  the  Supreme 
Court  on  the  question  in  many  letters  to  customers  for 
months  past. 

As  to  the  effect  of  the  decision  on  the  lamp  business, 
there  will  probably  be  some  new  manufacturers  in  the  field, 
and  in  some  sections  of  the  country,  where  the  influence  of  the 
General  Electric  company  has  prevented  parties  from  using 
other  lamps  for  fear  of  legal  proceedings,  the  business  will 
be  considerably  increased.  I  think  it  reasonable  to  sup- 
pose that  consumers  who  have  feared  that  the  General 
Electric  company  would  eventtially  win  the  case  will  take 
advantage  of  their  freedom  to  buy  elsewhere. 

The  market  for  a  time  will  probably  be  somewhat  unset- 
tled, but  it  will  rapidly  resolve  itself  into  a  condition  where 
the  merit  of  the  lamps  will  be  a  considerable  factor. 


Death  of  H.  C.  Thorn. 

The  news  of  the  death  of  Henry  C.  Thom,  president  of 
the  Northwestern  Electrical  association,  at  his  home  in 
Madison,  Wis.,  on  March  16th,  was  a  sad  shock  to  a  multi- 
tude of  friends  throughout  the  West.  Mr.  Thom  had  been 
ill  for  several  weeks  as  the  result  of  a  stroke  of  paralysis, 
but  the  serious  character  of  his  illness  was  not  generally 
known  outside  of  his  own  home.  At  the  time  of  his  elec- 
tion as  president  of  the  association  on  January  iSth  last, 
Mr.  Thom  was  the  picture  of  strong,  vigorous  young  man- 
hood, and  it  is  difficult  to  conceive  of  his  death.  He  pos- 
sessed a  pleasing  personality  and  versatile  talents  and  was 
universally  Hked.  As  chairman  of  the  Republican  State 
Central  Committee  of  Wisconsin,  Mr.  Thom  threw  himself 
enthusiastically  into  politics,  and  it  is  now  believed  that 
overwork  in  last  fall's  campaign  brought  on  the  nervous 
prostration  which  resulted  in  the  paralytic  shock.  A  brief 
biographical  sketch  and  a  portrait  were  presented  in  the 
Western  Electrician  of  January  26th.  The  funeral 
services  were  held  on  the  loth  instant. 


COMMUNICATION. 


Correction  in  N.  W.  Perry's    Paper. 

To  the  Editor  of  the  Western  Elkctrician: 

In  looking  over  my  paper  on  "Storage  of  Energy  Es- 
sential to  Economy  of  Working  in  Central  Stations,"'-  read 
before  the  National  Electric  Light  association  at  Cleveland 
I  find  an  error  that  does  injustice  to  Mr.  Halpin's  method 
of  steam  storage.  The  figures  were  correct  in  my  original 
manuscript,  but  got  changed  in  the  haste  in  transcribing 
the  printer's  copy.  In  the  printed  copy  the  fixed  invest- 
ment charges  are  made  to  add  up  $994.39,  whereas  they  add 
up  only  $788.39.  This  is  so  palpable  an  error  that  prob- 
ably none  but  the  casual  reader  would  fail  to  detect  \i.  It, 
however,  places  this  method  in  a  wrong  comparative  light, 
and  I  will  feel  obliged  if  you  will  kindly  call  attention  to  the 
correction.  Making  the  change,  the  total  fixed  annual  cost 
per  electrical  horse  power  becomes  $67  instead  of  $87.60, 
and  the  total  annual  cost  $97.24  instead  of  $117.84,  with 
coal  at  $1.75,  and  the  total  annual  cost,  with  coal  at  $3.50 
per  ton,  becomes  $1 14.27  instead  of  $134.77.  Substituting 
these  figures  in  the  final  comparative  statement  it  will  read 
thus: 

Recapitulation.        Saving  effected. 

Coal       Coal  Coal        Coal 

$1 .  75 .       $3 . 50 .  ?i -  75 .     $3 .  50 . 

Present  method,  steady  load..   $48.68    $65.62  ?   ^ 

Present  gas  engine 83.28-     103.61  29.50'       44.79 

Combined     feed    and     steam 

storage  94-42       111,35  23-36        37.05 

Feed  storage 97.58       117.53  2020         30.82 

Without  storage;    load   factor 

23  per  cent 117.7"      148.40  

.Steam   storage 97-24       "4-27  20.54         34-13 

Complete  battery  storage 123.13       ilS.74  — 5.35       -J-2.66 

Nelson  W.  Perry. 
I.  Western  Electrician,  March  9,  1895. 


March  23,  1895 

New  Battery  Cell. 

The  Newton  Rubber  Works  of  Newton  Upper  Falls, 
Mass.,  as  is  well  kuown,  have  been  manufacturing  battery 
cells  for  electrical  purposes  for  a  number  of  years.  Appre- 
ciating the  fact  that  a  number  of  requirements  of  late  have 
made  it  necessary  that  a  cell  b^  produced  of  greater  strength 
and  proof  against  the  action  of  acid,  this  concern  has  placed 
upon  the  market  a  battery  cell  for  which  it  claims  the  ad- 
vantages named.  Two  years  ago  the  services  of  Dr.  War- 
ren r.  Freeman  of  Xew  York  were  secured.  Dr.  Free- 
man combines  the  experience  of  a  chemist  with  the  knowl- 
edge of  what  the  electrical  trade  demanded  in  this  regard. 

This  new  cell  is  made  in  the  standard  sizes  and  is  guaran- 
teed by  the  Xewton  Rubber  Works  to  be  purely  acid-proof 
and  also  of  such  a  fibrous,  tough  and  strong  nature  that  its 
manufacture  does  not  partake  of  the  brittle  substance  which 
enters  into  the  battery  cell  generally  offered  for  sale. 

The  ordinary  hard  rubber  cells  are  made  from  a  composi- 
tion in  which  rubber  is  the  principal  part,  the  minor  ingre- 
dients being  sulphur,  grout,  bonedust  and  asphalt.  This 
concern  claims  that  the  principal  ingredient  used  in  the 
manufacture  of  its  cell,  which  is  shown  in  the  accompanying 
illustration,  is  rubber,  while  the  balance  contains  nothing 
of  the  similar  materials.  It  is  further  asserted  that  these 
battery  cells  are  not  affected  by  extreme  temperature,  but 
that  they  are  available  for  all  classes  of  work  in  this  line. 

Dr.  Warren  P.  Freeman,  the  electrician  and  chemist  con- 
nected with  this  company,  is  well  known  to  the  electrical 
fraternity,  especially  through  the  central  and  western 
states,  where  his  first  connection  in  the  electrical  trade  was 
made  with  Bliss,  Tillotson  &  Co.  of  Chicago,  in  1870, 
from  which  firm  he  went  to  Gray  &  Barton  of  the  same  city, 
having  charge  of  the  latter  firm's  electrical  supply  depart- 
ment. Later  he  became  electrician  for  George  H.  Bliss 
&  Co.  and  continued  in  this  capacity  until  he  accepted  a 
position    with    the  E.   P.    Allis    Manufacturing    company 
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of  Milwaukee.  Soon  after,  however,  Charles  H.  Haskins 
of  the  same  city  secured  the  services  of  Dr.  Freeman  as 
manager  of  the  telegraph  and  telephone  departments 
known  as  the  Gold  and  Stock  Exchange.  He  next 
went  with  the  W.  F.  Jarbins  Manufacturing 
company  of  Brooklyn,  New  York,  as  general  superin- 
tendent of  its  electric  light  and  machinery  department. 
Dr.  Freeman  in  1S84  opened  an  office  for  general  elec- 
tric manufacturing  and  supplies  at  106  Liberty  street, 
New  York,  where  he  remained  up  to  the  time  of  his 
connection  with  the  Newton  Rubber  Works.  Thirty 
important  patents  in  the  electrical  field  which  are  at  pres- 
ent in  operation  have  been  given  Dr.  Freeman,  and  it 
is  stated  that  they  are  all  in  operation  at  the  present 
time.  It  will  be  remembered  that  he  had  a  prominent 
exhibit  of  several  electrical  devices  at  the  Philadelphia 
Electrical  Exhibition  in  1SS4. 

The  Newton  Rubber  Works  have  a  number  of  impor- 
tant electrical  specialties  outside  of  their  battery  cells, 
which  will  soon  be  offered  to  the  electrical  trade. 


New  Armature  Cutting  Presses. 

The  requirements  of  armature  work  for  electric  molors 
and  dynamos  have  led  to  the  construction  of  presses  which 
differ  in  essential  points  from  those  used  for  other  styles  of 
sheet  metal  work. 

The  usual  form  of  armature  is  made  up  of  annular  disks, 
with  notches  on  the  outside  or  inside  circumferences.  As  it 
is  essential  to  have  the  outside  and  inside  exactly  concentric, 
it  has  been  found  best  to  adopt  dies  which,  by  cutting  them 
simultaneously,  eliminate  the  inaccuracies  which  are  almost 
unavoidable  when  the  cutting  is  done  in  two  or  more  opera- 
tions. In  most  cases  the  notches  and  key  slots  are  also 
punched  at  the  same  time,  all  of  which  calls  for  tools  having 
throw-out  pads,  in  addition  to  the  cutting  parts,  so  as  to 
automatically  push  the  disks  and  scrap  from  out  of  the  dies 
and  punches.  These  throw-out  pads  are  now  usually 
operated  by  means  of  heavy  springs,  which  are  not  only  far 
from  reliable  but  consume  a  great  deal  of  the  power  of  the 
press.  The  two  presses  shown  herewith  are  designed  to 
operate  these  throw-outs  in  a  positive  manner,  and  consume 
but  little  of  the  power  of  the  press.  It  will  be  seen  that  in 
addition  to  the  usual  slide  carrying  the  punch,  there  is  a 
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bottom  slide,  actuated  by  an  outside  crank  connection  and 
which  operates  the  dies  and  throw-out  pads  through  the 
radial  slots  in  the  bolster.  Two  cross  pieces  adjustably  at- 
tached to  the  frame  of  the  press,  actuate  the  throw-out 
pads  of  the  punches  by  striking  against  them  on  the  return 
motion  of  the  main  slide.  In  the  cuts  the  press  shown  in  Fig. 
I  is  more  particularly  designed  for  cutting  simultaneously 
the  inside  and  outside  of  plain  rings,  with  or  without  key 
notches,  such  as  are'shown  on  the  floor  in  the  illustration. 
These  presses  will  do  this  class  of  work  up  to  about  20 
inchts   in   diameter.     These  rings  or  disks  are  then  sub- 
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FIG.    I.       -NEW   ARMATURE   CUTTING    PRESSES. 

scquently  notched  in  a  machine  for  that  purpose.  The 
press  shown  in  Fig.  2,  on  the  other  hand,  is  fiequently  used 
for  cutting  the  whole  disk,  including  all  the  notches,  at  one 
blow,  and  can  be  used  for  that  clase  of  work  up  to  11  or  12 
inches  in  diameter.  Beyond  that  size,  the  first  mentioned 
pre?s  is  usually  furnished  with  back  gearing,  and  sometimes 
with  a  body  casting  of  steel,  instead  of  cast-iron.  It  can, 
however,  be  also  u=ed  for  plain  rings,  and  in  that  case  is 
designed  to  take  in  diameters  up  to  24  or  30  inches.  It  is 
.also  a  useful  machine  for  cutting  the  smaller  sections  for 
armatures  of  large  generators,  in  which  case  the  outside  of 
the  sections  and  the  holes  are  mostly  punched  simultane- 
ously. The  machines  are  made  by  the  E.  W.  Bliss  com- 
pany, Brooklyn,  N.  Y. 


Medbery  Standard  Material. 

The  accompanying  cut  illustrates  the  standard  straight 
line  insulator,  with  Medbery  insulation,  manufactured  by 
the  Fiberite  company  and  sold  in  Chicago  by  the  Mason 
Electric  Equipment  company.    The  particular  advantages  of 
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this  insulator  exist  in  the  fact  of  its  being  in  one  piece  and 
in  the  insulation  being  thoroughly  covered  by  the  bronze 
casting.  This  makes  the  complete  device  practically  inde- 
structible, and  enables  ihe  company  to  sell  under  an  abso- 
lute guarantee.  The  Fiberite  company  furnishes  two  im- 
proved clamps  or  the  solder  ear,  either  one  of  which  can 
be  used  with  its  standard  material. 


New  York  Notes. 

New  York,  March  16.— Nikola  Tesia,  whose  fame  as  a 
daring  investigator  of  electrical  phenomena  and  as  a  prac- 
tical inventor  is  world-wide,  is  receiving  the  sincere  but  un- 
availing sympathy  of  his  fellow  electricians  the  whole  coun- 
try over  as  well  as  t.hat  of  thousands  of  other  admirers 
who  are  familiar  with  his  brilliant  career  through  newspaper 
reports.  On  Wednesday  morning  a  big  fire  in  the  six-story 
factory  building  at  33  and  35  South  Fifth  avenue  totally  de- 
stroyed his  laboratory  and  all  the  tangible  results  of  his  re- 
cent work.  Mr.  Tesla's  workshop  took  up  the  entire  fourth 
floor  of  the  building,  the  remainder  of  the  structure  being 
occupied  by  a  firm  manufacturing  sceamfitters'  supplies, 
whose  loss  is  also  complete.  Mr.  Tesla  is  an  undoubted 
genius,  and,  as  all  who  are  acquainted  with  him  are  aware, 
he  is  of  a  highly  sensitive  and  nervous  temperament.  He  is 
quite  prostrated  by  his  loss,  which  is,  of  course,  far  beyond 
anything  that  can  be  expressed  in  dollars  and  cents.  Like 
all  pioneers  in  scientific  investigation,  Mr.  Tesla  is  shy  in 
announcing  the  practical  results  he  hopes  to  obtain  until  he 
has  produced  something  capable  of  actual  accomplishment. 
So  even  his  closest  friends  had  only  a  general  ideaof  the  char- 
acter of  his  recent  work.  It  is  kuown  that  he  has  been  devel- 
oping the  ideas  he  set  forth  in  his  address  and  experiments  on 
"Mechanical  and  Electrical  Oscillators"  before  the  World's 
Electrical  Congress  in  Chicago  in  August,  1S93,  ^""^  ^t  is 
believed,  also,  that  he  hoped  to  perfect  a  system  to  utilize 
in  light  a  greater  proportion  of  the  energy  now  nec- 
essary for  existing  systems  of  electric  illumination.  Mr. 
Tesla  had  been  working  at  an  unusually  high  pressure  of 
late,  and  was  greatly  discouraged  at  his  sweeping  loss.  He 
denied  himself  to  all  callers  on  the  day  of  the  fire.  "I  am 
completely  worn  out,"  he  is  reported  to  have  said  to  a 
friend  a  few  days  h^fore  the  fire,  "yet  I  cannot  stop  my 
work.     These  experiments  are  so  beautiful,  so  fascinating, 


A  franchise  has  been  obtained  for  the  operation  of  an  ex- 
change of  150  instruments  in  Charleston,  III.  F.  A. 
Brooks  can  furnish  information. 
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SO  important,  that  1  can  hardly  tear  myself  away  from  them 
to  eat,  and  when  I  try  to  sleep  I  think  about  them  con- 
stantly. I  expect  that  I  shall  go  on  until  I  break  down  alto- 
gether." A  day  or  two  after  the  fire,  however,  Mr.  Tesla 
m  a  measure  recovered  his  courage.  When  asked  if  he 
could  give  an  estimate  of  his  loss  he  said:  "No  Iha 
would  b2  very  difficult.  The  loss  cannot  be  estimated 
in  dollars  and  cents.  I  might  say  a  million  dollars  would 
not  pay  for  what  has  been  destroyed."  "But  you  will 
doubtless  be  able  to  replace  everything  in  time?"  asked  a  re- 
porter. "I  don't  know,"  replied  the  inventor,  wearily. 
"Some  things  can  never  be  replaced.  A  painter  may  have 
commenced  a  masterpiece  which  is  destroyed  while  in  proc- 
ess of  completion.  Nerved  up  by  his  loss  he  may  produce 
another  masterpiece,  which  will  make  him  famous.  In  the 
case  of  an  inventor  it  is  different.  When,  at  one  blow,  all 
his  apparatus,  his  machinery,  the  work  of  months  of  care- 
ful study,  are  swept  away,  it  is  no  easy  matter  to  replace  the 
loss." 

A  startlingrumor  to  the  effect  that  the  Standard  Oil  com- 
pany is  back  of  a  movement  to  monopolize  the  electrical 
manufacturing  interests  of  the  country  in  a  gigantic  combi- 
nation attracted  some  attention  this  week,  but  it  is  not  cred- 
ited by  those  well  informed. 

The  Rapid  Transit  Commission  seems  at  last  to  have 
adopted  a  general  plan  of  construction.  Electrical  men  will 
be  interested  in  the  following  provisions: 

The  tunnels  shall  not  be  less  than  12  feet  in  height  in  the 
clear,  and  shall  be  12 '2  feet  in  width  for  each  track,  except 
that  at  unusually  narrow  places,  such  as  on  Broadway  be- 
tween Eighteenth  and  Twenty-first  streets,  and  between 
Twenty-sixlh  and  Thirty-third  streets,  the  width  for  each 
track  may  be  reduced  to  any  extent  which  shall  leave  the 
width  not  less  than  11  feet.  Viaducts  shall  be  built  with  a 
width  12^1  feet  for  each  track  and  with  footwalks  on  the 
outside  in  addition,  three  feet  in  width  for  each. 

The  tunnels  and  viaducts  shall  be  so  located  that  their 
center  line  shall  coincide  as  near  as  may  be  with  the  center 
line  of  the  street. 

Provision  shall  be  made  for  the  placing  of  pipes,  wires, 
sewers  and  other  sub-surface  structures  in  suitable  galleries 
either  at  the  side  or  beneath  the  tracks,  or  both,  such  gal- 
leries to  be  so  arranged  as  to  give  free  access  for  the  repair- 
ing or  altering  of  existing  structures,  or  for  the  placing  of 
new  structures,  and  for  making  connections  between  the 
same  and  the  houses  at  any  time  without  disturbing  the  sur- 
face of  the  street.  Whenever  galleries  are  placed  at  the 
sides  of  the  tunnel  they  shall  not,  in  connection  with  the 
railway,  occupy  a  greater  width  between  houses  than  70 
feet,  and  in  no  place  shall  they  come  nearer  than  five  feet 
from  the  house  line. 
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Whenever  necessary  for  the  proper  support  of  the  street 
surface,  the  roof  of  the  tunnel  shall  be  of  iron  or  steel  gir- 
ders, with  brick  or  concrete  arches  between,  supported  by 
suitable  iron  or  steel  columns  and  masonry  walls,  or  it 
shall  be  a  masonry  arch. 

The  roof  of  the  tunnel  shall  be  as  near  the  surface  of  the 
street  as  street  conditions  and  grades  will  permit.  Viaducts 
shall  be  of  iron  or  steel  and  masonry,  or  both  combined. 
The  Harlem  river  shall  be  crossed  by  a  double-track  draw- 
bridge not  less  than  24  feet  in  the  clear  above  mean  high- 
water  mark,  with  clear  spans  of  not  less  than  100  feet  be- 
tween the  center  pier  and  bulkhead  lines  measured  at  right 
angles  to  the  latter. 

The  general  mode  of  operation  shall  be  by  electricity  or 
some  other  power  not  requiring  combustion  within  the  tun- 
nels or  on  the  viaducts,  and  the  motors  shall  be  capable  of 
moving  trains  at  a  speed  of  not  less  than  40  miles  per  hour 
for  long  distances,  exclusive  of  stops. 

Charles  S.  Bradley  lectured  last  week  at  Columbia  College 
before  ihe  New  York  Electrical  society  on  "'Alternating 
Current  Motors.''  An  interesting  historical  sketchof  the 
progress  of  transmission  of  power  by  alternating  currents 
was  read,  and  the  lecturer  exhibited  a  recent  type  of  motor 
invented  by  himself. 

Admirers  of  Prof  F.  B.  Crocker's  technical  ability  and 
lucid  style  are  interested  in  the  announcement  that  he  will 
deliver  a  course  of  six  public  lectures  on  "  How  Electricity 
is  Now  Being  Utilized"  in  the  Library  building  at  Colum- 
bia College  on  successive  Thursday  evenings  at  8:15  o'clock. 
These  lectures  will  be  fully  illustrated  by  experiments  and 
are  specially  intended  for  professional  and  business  men  who 
desire  to  obtain  an  intelligent  idea  of  the  present  uses  of  elec- 
tricity. Tliesubdivisions  of  his  subject  are:  "  How  Electricity 
is  Generated  and  Stored,"  March  21st;  "  Alternating  Cur- 
rents," March  2Sth;  "  How  Electricity  is  Used  for  Light- 
ing and  Heating,"  April  dth;  "  The  Electric  Motor  and  Its 
Use  in  Transmission  of  Power,"  April  nth;  "Electric 
Railways,"  April  iSth;  "The  Telegraph  and  Telephone," 
April  25ih.  Tickets  for  the  course  may  be  obtained  of  the 
secretary  or  the  president  of  Columbia  College. 

There  is  a  rumor  of  a  possible  consolidation  of  the  Broad- 
way Cable  company  of  this  city,  the  Consolidated  Traction 
company  of  New  Jersey  and  the  Philadelphia  Traction 
company.  It  is  believed  that  mutual  interests  might  be 
served  by  the  deal.  The  amount  of  stock  represented  by 
the  three  companies  is  said  to  be  close  upon  $200,000,000, 
and  the  talked-uf  consolidatim  would  make  one  of  the  largest 
corporations  in  the  United  States. 

At  the  annual  meeting  of  the  Commercial  Cable  com- 
pany the  statement  of  the  company's  business;  for  the  year 
ended  December  31, 1S94,  showed  that,  rotwithstanding  the 
hard  time^  and  the  fact  that  the  new  third  cab'e  was  not 
completed  until  August,  over  10  per  cent,  was  earned  on 
the  stock.  Seven  per  cent.,  or  $700,000,  was  paid  in 
dividends  (the  u>ual  rate),  and  $310,439  was  carried  to 
surplus.  Early  in  the  year  the  last  remaining  $400,000  of 
debentures  was  cancelled,  leaving  the  s'ockholders  in  pos- 
session of  iVe  property  unincumbered  and  free  from  fixed 
charges  of  any  kind.  While  the  capital  stock  remains  at 
$io,odo,'jOo,  the  value  of  the  company's  plant  has  been  in- 
creased to  $12,250,000  by  the  addition  to  the  new  main  Atlan- 
tic cible,  by  the  extension  of  the  Canso-New  York  cable  from 
the  landing  place,  at  Coney  Islmd,  through  the  harbor  to 
this  city,  a  distance  o'"  14  mile-,  and  by  the  acqu'sition  of 
wharf  property  and  real  estate  at  Halifax. 

The  -American  Telegraph  Union — a  labor  organization — 
wa>  formed  recently  at  a  meeting  in  Clarendon  Hall. 
The  association  is  strongly  in  favor  of  the  government 
owner.ihip  of  telegraphs. 

The  company  that  is  equipping  the  cars  on  the  Brooklyn 
bridge  for  electric  light  has  been  compelled  to  do  some 
new  and  difficult  things,  and  even  to  invent  some  new 
devices.  One  of  the  problems  it  has  had  to  solve  was  the 
arrangement  of  the  trolley  pole  so  that  it  would  be  self- 
reversing.  The  *  p')le,"  by  the  way,  is  only  about  two  feet 
long.  The  plan  devi-,ed  will,  it  is  believed,  prove  successful. 
When  a  train  is  drawn  toward  the  switching  tracks  the 
trolley  p-ile  on  each  car  in  succession  will  run  free  of  the 
wire,  which  is  here  lifted  to  a  higher  level,  and  will  stand 
straight  up  in  the  air  until  it  reaches  the  point  on  the  oppo- 
site track  where  the  w'ra  is  in  its  normal  place.  Then  the 
trolley  will  strike  the  wire  and  be  swung  down  into  the 
trailing  position,  but,  of  course,  in  the  reversed  direction, 
and  the  lights  will  blaze  out  again.  It  is  obvious  that  all 
the  apparatus  ni'JSt  be  carefully  adjusted  so  that  the  con- 
nection will  be  made  just  right  every  time.  If  the  trolley 
fails  to  hit  the  wire,  or  if  it  flies  off  again,  the  car  to  which 
it  is  attadied  will  be  in  darkness  until  the  other  end  of  the 
bridge  is  reached,  for  it  would  be  an  awkward  operation  for 
anyone  to  climb  on  its  roof  antl  adjust  the  apparatus.  This 
is  one  of  the  rather  difficult  problems  which  the  electric 
company  has  solved,  in  the  opmim  of  Superintendent  Mar- 
tin, successfully.  W.  F.  O. 

New  England  News. 

Boston,  March  16. — It  is  not  without  the   bounds  of 
possibility  that  this  city  will  secure  rapid  transit  by  some 


other  than  the  Meigs  steam  elevated,  a  charter  for  which 
was  granted  by  the  Legislature  of  last  year.  There  is 
likely  to  be  a  great  deal  said  on  the  subject  of  rapid  transit 
for  Boston  before  the  present  Legislature  adjourns,  and 
there  are  many  people  who  seem  indisposed  to  accept  the 
legislation  of  last  year  as  a  solution  of  the  problem.  A 
bill  has  been  introduced  to  repeal  the  subway  clause  of  the 
rapid  transit  act  of  1S94,  but  it  is  hardly  probable  fhat 
this  will  go  through.  A  petition  has  also  been  presented 
from  G.  C.  Gorham,  H.  C.  Andrews  and  Otis  Kimball, 
which  asks  for  incorporation  as  an  electric  street  rail- 
way company  to  operate  in  the  city  of  Boston,  the 
company  to  divide  surplus  dividends  over  and  above  S  per 
cent,  between  the  city  of  Boston  and  its  own  stockholders. 
The  locations  asked  for  are  in  many  cases  on  streets  where 
the  West  End  railway  now  operates,  including  many  of  the 
latter's  most  important  routes.  The  most  sweeping  legis- 
lation asked  for,  however,  is  contained  in  the  petition  from 
J.  H.  Bickford,  which  was  presented  to  the  Legislature  on 
the  i6th  ult.  This  bill  provides  for  the  incorporation  of 
the  Metropolitan  Elevated  Railway  company,  with  a 
capital  of  not  less  than  $15,000,000  or  more  than  $25,- 
000,000,  the  corporation  to  be  authorized  to  construct, 
maintain  and  operate  by  electricity  elevated  railways  in 
ihe  city  of  Boston  and  other  towns  and  cities  in  the 
commonwealth  where  the  consent  of  the  boards  of  aldermen 
and  selectmen  may  be  obtained.  The  corporation  is  to  de- 
posit with  the  state  treasurer  $500,000  within  60  days  from 
the  date  of  the  approval  of  the  act,  to  secure  a  construction  of 
five  miles  of  its  railway  within  two  years  from  the  date  of 
approval  of  locations  in  the  city  of  Boston.  The  company, 
on  and  after  lanuary  r,  1905,  is  to  pay  a  franchise  tax  to  the 
commonwealth  of  not  less  than  i  per  cent,  or  more  than  5  per 
cent,  of  the  gross  earnings  of  the  corporation  annually.  Theo- 
dore P.  Dresner  has  charge  of  the  petition  and  the  bill.  An- 
other bill,  introduced,  which  is  of  interest  to  the  electrical 
world,  is  for  an  act  which  provides  for  boards  of  electrical  ex- 
aminers in  cities  and  towns,  the  board  in  Boston  to  consist  of 
five — the  commissioner  of  wires,  the  fire  underwriterb'  in- 
spector (who  shall  serve  without  compensation),  one  elec- 
trical contractor,  one  practical  wireman  and  one  practical 
dynamo  man,  the  three  latter  to  receive  $6  per  day;  in 
towns  and  cities  having  over  4,000  inhabitants  the  boards 
are  to  consist  of  but  three  members;  in  the  smaller  towns  the 
selectmen  are  to  act  as  examiners. 

The  gas  and  electric  light  commissioners  have  just  ren- 
dered a  decision  of  importance  to  the  Maiden  Electric  com- 
pany. The  company  applied  for  an  approval  of  an  issue  of 
new  stock  to  the  amount  of  $94,900,  being  the  unissued 
balance  of  a  proposed  issue  of  $ioo,oco,  the  proceeds  to  be 
applied  to  the  payment  of  the  company's  floating  debt, 
which  now  amounts  to  $140,000.  The  board  approves  the 
issue  of  new  stock  to  the  amount  of  $19,000  instead  of$94,- 
oco.  It  is  admitted,  the  commissioners  say,  that  no  consid- 
erable expenditure  for  extension  or  improvement  is  likely  to 
be  needed  in  the  near  future,  and  that  from  $30,000  to  $35,- 
000  will  probably  be  available  annually  for  this  debt  and  div- 
idends. 

The  car  house  of  the  Boston  &  Newton  Street  Railway 
company  on  Walnut  street^  Newtonville,  Mass.,  was 
completely  destroyed  by  fire  recently,  together  with  11 
cars  and  a  large  quantity  of  electrical  equipment.  It  is 
supposed  that  the  fire  was  caused  by  the  short-circuiting  of 
ihe  current  through  one  of  the  cars  standing  in  the  shed. 
The  building  \viih  the  exception  of  the  oflices  and  a  portion 
of  the  stable  was  destroyed,  only  the  walls  remaining.  The 
structure  was  erected  about  three  years  ago  at  a  cost  o( 
$12,000.  The  total  loss  on  buildings  and  contents  is  about 
$30,000,  which  is  well  covered  by  insurance.  The  only  roll- 
ing stock  of  the  company  which  was  saved  were  four  cars 
which  stood  outside  the  house  on  the  tracks.  The  company 
will  rebuild  at  once. 

Col.  N.  H.  Heft,  president  of  the  Bridgeport,  Conn., 
Traction  company,  is  to  have  complete  supervision  of  the 
installation  of  electricity  on  the  Nantasket  Beach  division  of 
the  New  York,  New  Haven  &  Hartford  steam  railroad. 
He  is  the  head  of  the  company's  electrical  department. 
President  Clark  and  Col.  Heft  have  decided  on  the  location 
of  the  power  station,  one  mile  from  the  Old  Colony  house 
station,  one  terminus  of  the  line  it  is  proposed  to  run  by 
electricity.  Regular  coaches  will  be  used,  hauled  by  bag- 
gage cars  equipped  with  motors.  If  successful,  electric  loco- 
motives will  be  substituted  later. 

The  board  of  aldermen  of  Portland,  Me.,  has  voted 
unanimously  in  favor  of  granting  t!ie  petition  of  the  Port- 
land Railroad  company  for  the  privilege  of  equipping  its 
street  cars  with  electric  motive  power.  A  remonstrance 
signed  by  many  of  the  local  physicians  was  presented.  It  was 
based  on  the  theory  that  the  introduction  of  the  trolley 
would  cripple  the  local  telephone  service.  This  question 
was  discussed  and  a  resolution  was  finally  passed  liy  the 
aldermen  expressing  the  sense  of  the  board  that  the  tele- 
phone company  should  overcome  the  difficulty   introduced 


by  the  electric  street  car  system  by  putting  in  a  metallic 
telephone  return  circuit  at  no  expense  to  the  subscribers. 

The  West  End  Electric  Railway  company  of  this  city  pro- 
poses an  issue  of  $2,275,000  bonds  to  retire  $Soo,ooo  6's  of 
the  original  constituent  companies,  $925,000  mortgage 
notes,  and  for  other  uses  not  known.  The  new  bonds  will 
bear  a  lower  rate  of  interest  than  those  to  be  retired. 

J.  C.  E. 

Northwestern  Notations. 

MiN.\E.\P0Lis,  March  16. — The  Twin  City  Rapid  Tran- 
sit company,  operating  all  street  car  Unes  in  Minneapolis  and 
St.  Paul,  in  its  annual  statement  shows  $116,290.95  as  the 
net  earnings  for  1S93,  and  $220,170.09  the  net  earnings  for 
1894.  The  total  assets  of  the  company  are  placed  at  $23,- 
577,302.15  and  the  liabilities  are  the  same,  with  $10,000, oco 
credited  to  capital  stock  and  $19,575  to  trainmen's  deposits. 

Vinton,  la.,  is  considering  whether  to  put  in  an  electric 
light  plant. 

Provo  river  will  be  dammed  near  Heber  City,  Utah,  for 
electric  power  purposes. 

St.  James,  Minn.,  has  accepted  the  electric  light  plant  put 
in  by  the  Fort  Wayne  company. 

The  electric  light  company  of  Marshalltown,  la.,  is  re- 
ducing its  rates  about  3  per  cent. 

The  Duluth,  Minn.,  council  has  passed  an  ordinance  re- 
quiring a  permit  to  repair  electric  wires  or  do  new  work. 

There  is  a  citizens'  ticket  in  the  field  in  Emmetsburg.  la., 
which  favors  an  electric  light  plant  and  other  improvements. 

Miss  Ida  Richards,  a  young  woman  in  the  service  of  the 
Eau  Claire  Light  &  Power  company,  is  reported  to  have  in- 
vented an  electric  heater. 

Walsh  Bros,  have  secured  control  of  the  Burlington  elec- 
tric railway  system  of  Burlington,  la.,  and  will  make  exten- 
sions and  improvements  on  the  lines  at  once. 

The  street  railway  company  of  Marinette,  Wis.,  will  ex- 
tend the  line  three  miles  to  the  bay  shore  in  the  spring  and 
make  improvements  there  at  a  cost  of  $30,000. 

Landlord  Hayward,  of  the  Grand  Central  and  West 
hotels  of  St.  Cloud,  Minn.,  will  wire  both  hotels  through- 
out for  electric  light  and  may  put  in  a  generator. 

The  Edison  Electric  Light  company  of  St.  Paul  has 
perfected  plans  for  a  smokeconsunier,  which  is  believed  will 
solve  the  smoke  problem.  It  will  be  installed  at  an  early 
day. 

There  is  a  movement  on  foot  at  Duluth,  Minn.,  to  secure  a 
reorganization  of  the  Great  Western  Manufacturing  com- 
pany, and  thepiospect  for  an  early  resumption  seems  favor- 
able. 

The  city  clerk  of  Ashland.  Wi-;.,  has  ordered  all  street 
electric  lights  shut  off  under  instiuciions  from  the  council. 
This  is  in  the  interest  of  economy,  the  city  being  in  a  hard 
way  financially. 

The  Waukesha  Beach  Railway  company  of  Waukesha, 
Wis.,  will  begin  work  on  its  power  house  as  soon  as 
weather  will  permit.  Considerable  improvement  will  be 
made  at  the  beach. 

The  citizens  of  North  Mankato,  Minn  ,  an  unorganized 
village  near  Mankato,  Minn.,  want  an  electric  light  plant. 
As  they  have  no  organization  all  funds  will  have  to  be 
raised  by  subscription. 

D.  K.  Pearson  is  arranging  to  connect  Grand  Rapid-, 
Minn.,  with  Koochiching,  Minn.,  by  telegraph,  giving  tele- 
graphic communication  with  the  Rainy  Lake  gold  fields. 
The  tariff  will  be  10  cents  a  word. 

The  Tacoma  Railway  &  Motor  company  of  Tacoma, 
Wash.,  hbS  been  sutd  by  the  New  York  Guaranty  &  In- 
demnity company  fur  $1,500,000  to  recover  that  amount  on 
first  mortgage  bonds  of  the  company. 

E.  A.  G.  Moe  has  been  appointed  receiver  for  the  St. 
Paul  &  White  Bear  Railroad  company  running  an  electric 
line  from  St.  Paul  to  White  Bear  Lake,  on  the  application 
of  the  St.  Paul  Title  Insurance  &  Trust  company. 

E.  B.  Burch,  chief  electrician  of  the  Twin  City  Rapid 
Transit  lompany,  addressed  the  Society  of  Engineers  in 
Minneapolis  on  the  subject  of  "The  Development  ot 
Electricity  as  a  Motive  Power"  at  a  recent  meeting. 

The  plan  of  running  an  electric  line  from  Sioux  City,  la., 
to  South  Sioux  City,  Neb.,  and  Dakota  City  has  been  re- 
vived. The  distance  is  four  miles,  and  it  is  thought  that 
the  line  will  be  built  as  soon  as  the  river  is  bridged. 

J.  C.  Hubinger,  owner  of  the  elecrric  railway  franchise  in 
Keokuk,  la.,  has  discontinued  the  service  until  spring  or 
later.  The  franchise  provides  that  in  svinter  when  opera- 
tion does  not  pay,  part  of  the  system  may  be  suspended. 

The  Vermillion  Water,  Light  &  Power  company  of  Ver- 
milkon,  S.  D.,  has  been  incorporated  with  $25,000  capital 
stock,  ai>d  will  put  in  a  system  of  water  works  and  a  complete 
electric  hght  plant.  Work  on  the  electric  plant  will  begin  at 
once. 

The  city  engineer  of  Menasha,  Wis.,  is  advertising  for 
bids  for  furnishing  50  i,2co  candle  power  arc  hghts,  with 
the  privilege  of  increasing  them  lo  65  within  five  years.  An 


March  23    i8y5 


WESTERN    ELECTRICIAN. 


151 


exclusive  franchise  for  five  years  for  both  commercial  and 
domestic  use  will  be  given. 

John  E  Webber  secured  a  verdict  against  the  St.  Paul 
Street  Railway  company  of  $9,250  damages.  He  claims  to 
have  been  nearly  paralyzed  and  rendered  nearly  blind  from 
injuries  received  in  an  accident  on  the  Fort  Snelling  line, 
and  sued  for  $62,000.  The  defense  charged  that  Webber 
was  shamming. 

W.  H.  Weed  and  Warren  Ilinchey  have  been  granted  a 
twenty-year  franchise  in  Weyauwega,  Wis.,  and  the  village 
agrees  to  take  12  arc  lights  for  five  years  at  $45  per  year  on 
the  moonlight  schedule  or  $72  per  annum  all  night  for 
1,500  candle  power.  They  are  given  180  days  to  get  the 
plant  in  operation. 

The  White  River  Water  Power  company  of  Tacoma, 
Wash.,  has  been  incorporated  with  $2,000,000  capital 
stock  under  the  laws  of  New  Jersey.  The  company  will 
build  a  plant  in  the  Stuck  valley,  ten  miles  from  Tacoma. 
It  expects  to  secure  20,000  horse  power  and  will  transmit 
it  to  Seattle,  Tacoma  and  other  towns. 

Commodore  W.  J.  Kountz  of  Allegheny,  Pa.,  has  made 
a  proposition  to  the  Yankton,  S.  D.,  council  to  construct 
and  maintain  an  electric  street  railway  line  of  several  miles, 
and  Mr.  Pettigrew,  owner  of  the  present  street  railway,  has 
offered  the  line  to  Mr.  Kountz  if  he  will  operate  it.  The 
council  will  probably  act  favorably  in  the  matter. 

Mayor  Weaver  of  Mankato,  Minn.,  refuses  to  approve 
the  contract  with  the  Mankato  Gas  &  Electric  Light  com- 
p.iny  to  provide  100  arc  lamps  of  1,200  candle  power  for  $75 
per  year  for  five  years,  and  the  price  for  the  succeeding  five 
years  to  be  determined  by  arbitration.  He  favors  a  munici- 
pal plant,  and  the  question  may  be  voted  on  at  the  spring 
election. 

S.  B.  Livermore  of  St.  Paul  has  been  appointed  receiver 
for  the  General  Electric  company  of  Winona,  Minn.,  by 
Judge  Sanborn  on  the  application  of  the  Old  Colony  Trust 
company  of  Boston.  Charges  of  mismanagement  against 
the  ex- officials  are  made,  and  a  public  meeting  was  called  at 
which  evidence  was  called  for  against  the  accused,  but  no 
one  responded.  The  books  of  the  concern  will  be  gone  over 
by  an  expert  accountant  and  the  committee  will  pursue  its 
investigations.  M . 


Janesville,  Beloit,  Madison  and  the  adjacent  country.  The 
company  will  also  open  ottices  in  connection  with  the  pres- 
ent line  in  towns  through  which  the  wires  run,  but  at  which 
there  are  no  offices  at  the  present  time. 


PERSONAL. 

Elmer  P.  Morris  of  Morris  &  MacCurdy,  Indianapolis, 
recently  called  on  his  Chicago  friends. 

President  J.  H.  Rhotehamel  spent  Tuesday  of  last  week 
in  Chicago,  returning  in  the  evening  to  St.  Louis. 

Bertram  ^L  Downs,  representing  William  Brookfield  of 
New  York,  manufacturer  of  glass  msulators,  is  in  Chicago. 

Wm.  H.  Hornberger,  formerly  of  Elkhart,  Ind.,  but  now 
a  resident  of  Sycamore,  111.,  is  visiting  Chicago  in  company 
with  his  brother. 

General  Manager  B.  L.  Hadley  of  the  Commercial 
Electric  company  of  Indianapolis,  Ind.,  passed  through 
Chicago  la^t  week. 

George  W.  Harris,  president  and  general  manager  of  the 
Electric  Power  Storage  company  of  New  York,  has  been 
spending  several  days  in  Chicago. 

H.  J.  Medbery,  president  of  the  Fiberite  company  of 
Mechanicsville,  N.  Y.,  was  in  Chicago  on  Monday.  Mr.  Med- 
bery is  making  an  extensive  western  trip. 

General  Manager  Herbert  H.  Brooks  of  the  American 
Circular  Loom  company  wa-;  calling  last  week  among  his 
numerous  Chicago  friends.  Mr.  Brooks  is  becoming  quite 
a  Chicagoan.  

TELEPHONE. 

Phenix  Telephone  &  Manufacturmg  company,  Chicago; 
capital  stock,  $100,000;  to  manufacture  electrical  apparatus; 
R.  Brown,  Chicago. 


TELEGRAPH. 


The  Chicago,  Milwaukee  &  Lake  Superior  Telegraph 
company  has  been  absorbed  by  the  Postal  Telegraph-cable 
company,  and  after  the  annual  meeting  of  the  former  com- 
pany it  is  probable  that  it  will  pass  out  of  existence.  The 
Postal  company  has  long  sought  to  obtain  control  of  the 
Milwaukee  company,  and  it  was  only  accomplished  by  the 
quiet  purchase  of  the  stock.  It  was  not  until  the  Postal 
company  assumed  control  of  the  Chicago,  Milwaukee  & 
Lake  Superior  lines  that  the  Milwaukee  stockholders  were 
aware  of  the  true  indentily  of  the  purchasers  of  the  majority 
of  the  stock,  and  the  discovery,  it  is  stated,  is  anything  but 
pleasing  to  them.  It  is  the  intention  of  the  Postal  company 
to  extend  its  service  in  Wisconsin.  The  Chicago,  Milwau- 
kee &  Lake  Superior  line  consists  of  a  single  wire  running 
from  Milwaukee  north  through  Plymouth,  Sheboygan, 
Fund  du  Lac,  Oshkosh,  Appleton,  Green  Bay,  Oconto, 
Marinette  and  Menomonie,  through  to  Marquette,  with  a 
connection  with  West  Superior.  From  Milwaukee  to  Chi- 
cago the  company  leased  a  single  wire.  Plans  have  already 
been  perfected  for  the  opening  up  of  several  lines  running  to 
nearly  every  town  of  importance  in  the  state.  The  coming 
summer  will  be  a  busy  one  for  the  company.  Attention  will 
be  first  directed  to  putting  the  present  Hue  in  shape  and  two 
carloads  of  heavy  copper  wire  have  been  shipped  to  points 
between  Milwaukee  and  Marquette  for  the  rewiring  of  the 
entire  line.  The  line  will  have  to  be  practically  rebuilt 
Early  in  the  spring  workmen  will  commence  setting  poles  for 
a  line    that    is  to    make  connections    between  Milwaukee, 


POWER  TRANSMISSION. 

Among  the  numerous  schemes  talked  of  for  the  electrical 
utilization  of  water  powers  is  the  following,  which  is 
heralded  Irom  Tacoma,  Wash  :  "  An  immense  electric 
power  house,  next  in  size  to  the  Niagara  Falls  plant,  is  to 
be  built  this  year  in  the  Stuck  Valley,  10  miles  east  of 
Tacoma.  To  carry  out  the  project  the  White  River  Water 
Power  company,  with  a  capital  of  $2,000,000,  has  been  in- 
corporated under  the  laws  of  New  Jersey.  Water  power 
is  to  be  secured  by  tappmg  the  White  river  below  Buckley, 
from  which,  by  a  simple  conveyance  of  an  open  ditch,  it 
will  be  carried  to  Lake  Tappa,  near  Sumner,  which  will  be 
utilized  as  a  storage  reservoir.  From  the  end  of  the  lake, 
by  a  flume  over  a  natural  grade,  the  water  is  to  be  delivered 
to  the  edge  of  the  bluff  overhanging  the  Stuck  Valley,  giv- 
ing a  fall  of  400  to  500  feet  to  the  power  house,  where  will 
be  located  generators  capable  of  developing  20,000  horse 
power,  not  counting  the  surplus  power  stored  in  Lake 
Tappa,  by  use  of  which  50,000  horse  power  can  be  devel- 
oped. It  is  calculated  that  Tacoma  and  Seattle  can  use 
5,000  horse  power  and  other  towns  3,000,  leaving  12,000 
horse  power  to  meet-  the  natural  growth  of  the  two  cities. 
An  expert  sent  here  by  the  Westinghouse  company  has 
pronounced  the  schema  feasible." 


special  machinery  and  greatly  improved  methods.  The 
company  has  growm  steadily,  even  through  the  general  de- 
pression, and  now  that  business  is  looking  up,  finds  that  it 
has  to  double  the  capacity  of  its  works.  Regarding  ihe  use 
of  micanite  the  company  says:  An  important  point  in  mak- 
ing or  refilling  commutators  is  the  necessity  of  applying 
heat  during  the  process  of  building,,  and  from  long  expe- 
rience the  following  method  is  recommended  to  correct  for 
such  ills  as  loose  bars,  cement  oozing  out,  or  oil  soaking  in, 
if  micanite  segments  or  rings  are  used:  After  assembling  the 
commutator,  heat  it  to  about  200^^  F.,  or  just  enough  to 
make  the  micanite  pliable,  then  tighten  the  bars  or  rings  as 
much  as  possible.  The  pliability  of  the  micanite  will  allow 
the  distribution  of  unequal  strains,  and  will  counteract  to  a 
great  extent  irregularities  in  the  dimensions  of  other  parts 
of  the  commutator.  Then  continue  the  heating,  but  this 
time  let  it  reach  400'-^  F.,  or  until  the  cement,  which  will 
have  oozed  out  here  and  there,  has  become  dry.  Then  re- 
tighten  the  commutator,  either  hot  or  cold,  but  preferably 
in  both  states.  Do  not  tighten  during  the  progress  of  this 
second  heating,  but  wait  until  the  cement  is  baked  dry. 
When  no  proper  arrangements  are  provided  for  heating, 
the  commutator  can  be  put  for  a  few  minutes  inside  a  boiler 
furnace  door  or  on  a  gasoline  stove,  or  on  a  plate  placed 
over  a  blacksmith's  forge. 


TRADE  NEWS. 


The  India  Rubber  iS;  Guita  Percha  Insulating  company, 
New  York  has  issued  a  neat  price-list,  together  with  other  in- 
teresting data  which  will  be  appreciated  by  wirenien  and 
central  station  managers. 

Albert  and  J.  M.  Anderson  of  Boston  report  a  large  in- 
crease in  their  orders  for  jEtna  railway  insulators  and  the 
various  Anderson  line  material  during  the  past  month,  and 
indications  now  are  for  an  unusually  busy  season. 

The  Mason  Electric  Equipment  company  of  Chicago  has 
removed  its  office  and  storeroom  from  7  Adams  street  to  24 
Plymouth  place.  The  company  is  prepared  to  fill  orders  for 
the  Medbery  overhead  material  from  the  large  stock  carried 
in  Chicago. 

The  Globe  Electric  Light  company  of  Boston  announces 
that  it  has  concluded  arrangements  for  the  purchase  of  a 
factory,  and  it  will  take  possession  as  soon  as  the  present 
plant  can  be  removed.  The  coinpany  anticipates  largely 
increased  business  during  the  coming  year  and  is  pi'eparing 
to  take  care  of  it. 

Morris  &  MacCurdy  are  just  finishing  one  ofthe  largest 
electric  and  combination  fixture  contracts  ever  let  in  Indian- 
apolis at  the  Industrial  Training  School.  "^Ihefirm  is  open- 
ing up  a  regular  fixture  department  in  connection  with  its 
insulating  paint  business,  and  is  building  a  warehouse  and 
putting  in  a  steam  plant  for  manufacturing  Phcenix  paint. 

On  Saturday  n'ght,  March  loth,  fire  destroyed  the  sixth 
and  part  of  the  fifth  floors  of  tlie  Boylston  building,  Chi- 
cago, occupied  by  the  Stfeei  Raihvay  Revie^i^  and  made  it 
necessary  to  find  new  quarters  at  once.  The  offices  of  the 
RcvieiL'  are  temporarily  located  upon  the  seventh  floor  of 
the  Old  Colony  building.  New  hesdquarters  on  the  eighth 
floor  of  this  building  will  be  made  ready  at  once, where  the 
representatives  of  the  paper  will  locate  permanently  and 
be  glad  to  receive  their  friends. 

The  Boudreaux  Dynamo  Brush  company  has  opened  an 
office  at  423  Postal  building,  New  York.  The  favorable 
comment  passed  by  experts  on  its  brush  at  the  Cleveland 
convention  has  been  amply  confirmed  by  its  reception  in 
New  York,  and  already  a  large  number  of  orders  have 
been  booked.  Hugo  Benedix,  the  representative  of 
the  Company,  regards  the  outlook  for  steady  business  in 
the  East  as  remarkably  good,  especially  as  the  Boudreaux 
dynamo  brush  can  be  applied  with  equal  success  to  anything 
from  a  fan  motor  to  a  multipolar  machine. 

The  Dean  Steam  Pump  company,  Holyoke,  Mass.,  is 
furnishing  pamphlets  to  the  trade  illustrating  in  a  condensed 
form  several  machines  and  specialties  of  the  company.  The 
company  says  that  the  pumps  illustrated  are  selected  from 
its  regular  line  asexamples  of  "up-to-date"  specialties,  and 
represent  the  latest  and  most  approved  designs  of  their 
separate  classes.  It  will  furnish  specifications,  photographs 
or  drawings  promptly  on  application.  Sample  machines  of 
each  class  can  be  seen  in  any  of  the  company's  stores  or  at 
the  factory  and  careful  inspection  is  invited.  The  company 
has  branches  at  New  York,  Boston,  Chicago  and  Philadel- 
phia. 

The  announcement  that  R.  B.  Corey,  formerly  general 
manager  of  the  Electric  Construction  &  Supply  company, 
New  York,  has  opened  offices  at  714  Havemeyer  building, 
New  York,  will  be  received  with  pleasure  by  his  numerous 
friends  in  the  electrical  business.  Mr.  Corey  will  make  a 
specialty  of  imported  carbons  and  arc  lamps  for  incandescent 
circuits.  Mr.  Corey  has  had  many  years'  experience  in  this 
line  of  business.  He  will  handle  a  complete  line  of  arc 
lamps,  including  plain  and  ornamental  series,  direct  and 
alternating  current  lamps,  twin  lamps,  focusing  lamps  of 
every  type,  photo-engraving  lamps,  searchlights,  and  com- 
plete theatrical  outfits,  John  C.  Knight,  under  whose 
patents  the  Electric  Construction  &  Supply  company  manu- 
factured arc  lamps,  will  be  connected  with  Mr.  Corey. 
Their  friends  will  wish  them  renewed  success  in  their  new 
undertaking. 

Samples  of  micanite  paper,  cloth  and  plate  have  been 
distributed  by  the  Mica  Insulator  company,  21S  Water 
street,  New  York,  together  with  a  card  containing  sugges- 
tions to  users  of  this  material.  The  plate,  from  which  com- 
mutator segments,  rings,  etc.,  are  made,  is  of  light  color, 
almost  transparent,  showing  a  smaller  proportion  of  cement 
than  heretofore.*    This    improvement   has   been  attained  by 


BUSINESS. 


The  Bryant  Electric  company  has  a  double-pole  flush 
switch  in  stock  and  also  10,  20,  and  30  ampere  Cleveland 
snap  switches,  single-pole,  admirably  adapted  for  500  volt 
circuits. 

President  William  H.  McKinlock  of  the  Metropolitan 
Electric  company  returned  to  Chicago  Saturday  of  last  week 
after  a  hurried  trip  out  of  the  city.  Mr.  McKinlock  is  one 
of  the  most  aggressive  supply  men  in  the  West,  and  he  is 
always  to  the  front  where  there  is  busiijess  to  be  secured. 

The  New  York  &  Ohio  company  of  Warren,  O.,  an- 
nounces that  it  has  estabhshed  an  office  at  213  Beery  block, 
Minneapolis,  where  it  will  carry  lamps  in  stock  for  immedi- 
ate delivery.  The  company  recognizes  the  necessity  of 
having  a  stock  of  Packard  lamps  at  a  convenient  distribut- 
ing point  for  the  northwestern  trade. 

The  Mather  Electric  company  of  Manchester,  Conn., 
reports  the  sale,  through  H.  B.  Coho  &  Co.,  of  the  Mail 
and  Express  building,  New  York  city,  of  one  250  light 
and  one  350  light  improved  Mather  ring  type  dynamos  for 
the  new  lighting  plant  of  the  Portland  apartment  house, 
Washington,  D.  C,  Coho  &  Co.  having  been  awarded  the 
contract  for  the  entire  plant,  including  Mcintosh  &  Seymour 
engines,  piping,  fittings,  etc. 

"Some  Philadelphia  Men  of  Letters"  is  the  title  of  a  neat 
pamphlet  isyued  bv  the  Gerson  Electrical  Manufacturing 
company  of  New  York.  It  contains  a  very  favorable  report 
of  efficiency  tests  of  telephones  submitted  to  the  Depart- 
ment ofthe  Interior,  Washington,  January  7,  18S5,  under 
the  specifications  of  November  10,  1S94,  by  the  board  of 
expeits  ofthe  Patent  Office,  under  supervision  of  the  secre- 
tary of  the  interior.  There  are  also  numerous  testimonials 
from  Philadel|)hia  business  men  who  have  used  the  com- 
pany's system  and  recommend  it  highly.  A  list  of  places 
in  which  the  company's  telephones  may  be  seen  in  every- 
day use  is  given. 

The  Electric  Ajipliance  company,  Chicago,  is  entering 
upon  an  active  campaign  for  lamp  business  with  (he  original 
Packard  lamp  with  platinum  leading-in  wires  as  it  was 
made  before  the  incandescent  lamp  litigation.  The  com- 
pany is  making  some  very  strong  claims  regarding  a  rather 
remarkable  improvement  which  has  recently  heen  achieved 
in  the  manufacture  of  the  Packard  lamp,  by  means  of  which 
i[  is  claimed  the  lamp  increases  in  candle  power  and 
efficiency  during  its  life.  The  importance  of  such  an  im- 
provement cannot  be  over-estimated,  and,  if  it  is  true  to  any 
marked  extent,  it  will  readily  be  seen  that  the  comparative 
first  cost  of  ihe  lamp  drops  almost  out  of  consideration,  as 
a  small  increase  in  candle  power  and  efficiency  during  its 
life  will  result  in  a  saving  of  several  times  the  original  cost 
of  the  lamp.  The  trade  will  undoubtealy  investigate  the 
claims  that  are  being  made. 

Ihe  Central  Electric  Company,  Chicago,  is  much  elated 
over  the  marked  success  which  iron-armored  insulat- 
ing conduit  is  meeting.  This  tubing,  as  in  the  case  of 
the  brass-armored  interior  conduit,  is  a  still  further  develop- 
ment of  the  art  of  which  the  Central  company  was  pioneer. 
It  consists  of  its  well-known  plain  insulating  tubing  placed 
within  a  heavy  wall,  lapped  seamed,  wrought-iron  pipe, 
furnishing  an  iron  armor  one-eighth  inch  in  thickness.  The 
insulating  tube  is  firmly  attached  or  cemented  to  the  in- 
terior of  the  iron  pipe  and  a  cross-section  will  show  that  it 
is  so  firmly  consolidated  with  the  iron  that,  in  reality,  it 
forms  a  part  thereof.  The  flexibility  of  the  system  Is  main- 
tained by  the  use  of  iron-armored  insulating  junction 
boxes,  elbows  and  couplings.  The  iron-armored  insulating 
conduit  possesses  all  the  qualities  of  gas  or  water  pipe,  and 
can  be  installed  with  equal  ease  by  the  use  of  tools  for  cutting, 
threading,  etc.  In  this  connection  may  be  mentioned  a 
number  of  parties  now  using  iron  armored  conduit  and  in 
their  respective  establishments:  Philip  Armour,  Jr. 's,  house 
on  Michigan  avenue,  Chicago,  is  equipped  with  it,  and  A. 
C.  Slaughter's,  also  in  Chicago,  is  to  be  equipped  with  it,  as 
this  conduit  is  called  for  in  the  specifications.  In  addition  to 
this  the  Milwaukee  city  hall  is  to  be  tubed  witli  it,  also  the 
Sioux  City  postoffice  and  the  Duluth  postoffice,  as  well  as 
many  other  government  buildings,  including  the  new  In- 
terior Department  building  in  Washington.  Mr.  McKin- 
lock has  reason  to  be  satisfied  with  the  success  with  which 
this  improvement  in  conduit  has  met,  and  the  following 
extract  from  the  rules  and  requirements  of  the  National 
Board  of  Fire  Underwriters  for  the  installation  of  wiring 
and  apparatus  for  electric  light  and  power,  edition  of  Jan- 
uary I,  1S95,  would  seem  to  indicate  a  great  future  for  iron 
armored  conduit:  "The  use  of  two  standard  wires,  either 
separate  or  twin  conductor,  in  a  straight  conduit  installation, 
is  approved  in  the  iron  armored  conduit  of  the  Interior 
Conduit  &  Insulation  company,  but  not  in  any  of  the  other 
aoproved  conduits. " 
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535,345.  Closed  Conduit  Electric  Railway.  Edward  M. 
Bentley,  Boston,  Mass.  Application  filed  December 
II,  1SS5.    . 

1  he  first  claim  follows :  The  combination  with  conductor  of 
a  single  track  electric  railway,  o'  a  double  track  road  ar- 
ranged so  that  the  single  and  double  tracks  run  into  one 
another,  and  provided  with  continuous  conductors  for  each  of 
the  double  tracks,  and  a  movable  conductor  section  m  each  of 
the  branches  of  the  double  track  portion  of  the  railway,  adapted 
to  alternately  form  a  continuation, whereby  locomotives  may  pass 
from  the  single  to  either  of  the  double  tracks,  and  vice  versa. 

535,363.  Electiic  Heating  Apparatus.  Mark  W.  Dewey, 
Syracuse,  N.  Y.     Application  filed  March  12,  1S94. 

As  shown  in  the  cut,  this  heater  comprises  a  plate  or  support, 
a  resistance  conductor  wound  on  it,  and  an  inclosing  case  pro- 
vided with  exterioi  fastening  devices,  and  with  interior  supports, 
curving  over  the  top  and  bottom  of  the  plate,  whereby  the 
heater  is  supported,  with  an  air  space  surrounding  it,  the  case 
being  perforaied  to  allow  free  circulation  of  air  and  open  at  the 
back  to  permit  the  heater  being  secured  in  close  proximity  to  a 
wall  or  support. 

535,370.  Electric  Clock  Striking  Mechanism.  Fred  L. 
Gregory,  Chicago  111.  Application  filed  January  30, 
1894. 

One  claim  is  given ;  The  combination  with  an  electrical  cir- 
cuit embodying  an  elcLtro-magnet  and  a  reciprocatory  armature 
or  striker  carrier,  of  a  striker  carried  by  said  armature,  a 
switch  intermediate  to  said  armature  and  the  electrical  termi- 
nals of  the  circuit,  means  connected  w'^th  said  striker  carrier 
for  actuating  the  switch,  a  hold-back  de\-ice adapted  for  engag- 
ing and  arresting  the  movement  of  the  striker  carrier  at  prede- 
termined intervals  and  at  its  mid-stroke  position,  and  means 
for  periodically  releasmg  said  carrier. 

535,398.  Conduit  Electric  Railway.  Daniel  O'Flaherty, 
Kansas  City,  Mo.     Application  filed  March  31,  1S94. 

The  cut  shows  a  slotted  conduit,  having  openings  at  inter- 
vals in  one  of  its  side  walls  and  insulation  rings  fitting  therein, 
an  auxiliary  conduit  also  having  openings  at  intervals,  which 
occur  opposit:  the  openings  of  the  slotted  conduit,  casings  in- 
closing the  a  ixiliary  conduit  at  corresponding  intervals,  and 
thereby  surrounding  the  openings  in  the  condu't,  an  electric 
cable  extending  continuously  through  and  insulated  from  the 
conduit  and  insulation  blocks  within   the  cisings,  of  contact 
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rods  within  the  casings  and  protruding  into  the  slotted  con- 
duit and  surrounded  by  insulation  blocks,  springs  engaging 
the  contact  rods  and  holding  them  normally  away  from  the 
cable,  a  car,  a  motor  carried  thereby,  and  a  contact  shoe  elec- 
trically connected  to  the  motor  and  carried  by  the  car  and  de- 
pending into  the  slotted  conduit,  and  formed  at  one  side  with 
the  beveled  ends. 

535,443.  Electric  Lighting  Svstetn.  Joseph  I.  Conklin, 
Brooklyn,  N.  Y.     Application  filed  July  30,  1S94. 

The  arrangement  illustrated  includes  the  dynamo,  the  driv- 
ing shaft  connected  with  the  dynamo  and  with  a  car  axle  and 
the  battery  connected  with  the  dynamo  the  governor  mounted 
on  the  shaft,  the  pivoted  lever,  one  end  of  which  abuts  against 
the  movable  collar  of  the  governor  the  oscillat  ni  di^^k  formed 
of  non-metallic  and  non-conducting  material,  provided  with  a 
pin  which  engages  with  the  lower  end  of  the  lever,  the  re- 
tractile spring  connected  with  the  lever,  the  peripheral  metallic 
sections  secured  to  the  disk,  the  contact  spring  bearing  against 
the  disk  arid  connected  with  a  conductor  leading  to  the  battery, 
and  a  contact  spring  also  bearing  against  the  disk  and  con- 
nected with  a  conductor  leading  to  the  dynamo,  the  const  uc- 
tion  being  such  that  when  'the  driving  shaft  is  at  rest  the  lever 
will  oscillate  the- disk  and  throw  the  contact  springs  out  of 
metallic  connection,  and  thereby  open  the  circuit  between  the 
dynamo  and  battery. .      "  ' 

535,464.  Battery.  Henri  N.  .F...  Schaeffer,  Manchester, 
N.  H.     Application  filed  January, 9,  .1893. 

The  electrolyte  for  batteries  described  consists  of  a  mixture 
of  lactic  acid,  a  mineral  acid,  an  alkali  and  an  antiseptic. 

535,484.  Electric  Burglar  Alarm  and  House  Call.  Henry 
L.  Carpenter,  Minneapolis,  Minn.  Application  filed 
April  16,  1S94. 

The  combination  is  claimed  with  suitable  circuit  closers  and 
devices,  such  as  doors,  windows  or  the  like,  whereby  the  same 
are  adapted  to  operate  the  circuits  extending  from  the  circuit 
closers,  electro-magnetic  recording  devices  included  in  the  cir- 
cuits respectively,  a  bell  or  alarm  included  therein,  a  moving 
time  sheet  or  strip  to  be  operated  upon  by  the  recording  de- 
vices, and  automatic  means  for  opening  or  closing  the  alarm 
and  recording  device  circuits  at  desired  times. 

535,488.  Thermo-electric  Generator.  Harry  B.  Cox, 
Hartford,  Conn.     Application  filed  March  S,  1893. 

A  thermo-electric  pile  built  up  of  sections  of  thermo  couples, 
and  provided  with  an  exterior  coating  of  plastic  refractory 
material,  the  sections  being  electrically  connected  in  circuit 
by  internal  electrical  connections  within  the  coating  is  described. 

5351489.  Thermo-electric  Generator.  Harry  B.  Cox, 
Hartford,  Conn.     Application  filed  March  8,  1S93. 

This  mode  of  constructing  thermo-electric  generators  consists 
in  forming  a  cylindrical  or  hollow  thermo  pile,  coating  the  pile 
with  plastic  refractory  material,  and  intimately  securing  a  me- 
tallic jacket  around  the  refractory  material. 

535>490-  Thermo-electric  Generator.  Harry  B.  Cox,. 
Hartford,  Conn.     Application  filed  March  S,  1S93. 

A_ thermo-electric  pile  provided  with  theoutwardly  projecting 
radiators  from  its  outer  surface  independent  of  the  elements  ot 

thermo  couples. 


Issued  Mairh   is,  i8g^. 

535,491.  Indicating  System  for  Thermo-electric  Gener- 
ators. .  Harry  B.  Cox,  Hartford,  Conn.  Application 
fiJed  January  31,  1894. 

This  arrangement  consists  of  a  thermo-electric  generator, 
having  a  water  jacket  which  is  provided  with  a- water  supply 
having  a  cut-off  valve  forming  a  circuit-maker  and_  breaker, 
and  an  electrically  operated  alarm,  and  a  circuit  including  the 
generator  a  id  the  alarm  and  controlled  by  the  valve. 

535,511.  Electrical  Controller,  Elmer  A.  Sperry,  Cleve- 
land, O.     Application  filed  Novemher  11,  1S93. 

A  series  motor,  a  plurality  of  exterior  c'rcuits  for  the  motor, 
means  connected  therewith  for  chansing  the  connections  of  the 
motor  from  one  to  another  of  the  exterior  circuits,  a  resistance 
controlled  by  these  me^ns  in  combination  with  an  independent 
resistance  permanently  in  one  of  the  outside  circuits  controlling 
the  current  in  the  field  majnet  coils  and  the  circuit. 
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535,524.  Clamp  for  Trolley  Wires.  Warren  W.  Annable, 
Grand  Rapids,  Mich.  Application  filed  November 
23,  1894- 

The  device  is  described  as  a  pair  of  jaws  having  concave 
lower  ends  and  a  screw  to  separate  their  upper  ends,  loops  on 
one  of  the  jaws  and  studs  on  the  other,  the  studs  having  later- 
ally projecting  pintles  engaging  the  loops. 

535,530.  Starting  Alternating  Motor.  Ossian  Chytrreus, 
Pittsfield,  Mass.     Application  filed  December  4,  1894. 

The  first  claim  is  for  the  combination  with  an  electric  current 
motor,  having  field  magnet  poles  circularly  shifted  relatively  to 
one  another  abiut  the  armature,  of  means  for  changing  some  of 
the  coils  from  beinij  closed  respectively  upon  themselves  to  be- 
ing open,  the  remaining  coils  being  in  circuit  with  one  another. 

535,533.  Electric  Switch.  Mark  W.  Dewey,  Syracuse, 
N.  Y.     Application  filed  January  11,  1895. 

This  device  consists  of  a  cylinder  of  insulating  material, 
strips  of  metal  secured  in  longitudinal  rows  across  the  cylinder 
and  projecting  beyond  the  surface,  a  longitudinally  movable 
bar  within  the  cylinder,  connected  to  the  latter  by  a  spline  and 
groove,  a  knite  switch  connected  to  one  end  of  the  bar,  an  indi- 
cator carried  by  the  same  bar  and  rigidly  secured  to  it,  a  handle 
on  one  end  of  the  bar  to  operate  it,  and-a  series  of  contacts  ar- 
ranged in  a  row  and  adapted  to  engage  the  strips  successively. 

535.540.  Autonatic  Telephone  Switc  -.  Newman  H.  Hol- 
land, Montreal,    Can.     Application    filed   August    10, 

1S94. 

The  switch  described  consists  of  the  combination  of  flexibly 
jolnt-^d  tubular  ear-pieces,  a  spring  holding  the'm  together,  a 
single  tube  attaching  them  to  the  receiver,  suitable  contact 
points  or  terminals  mounted  thereon,  and  contact  springs  or 
pieces  co-operating  with  the  ear-pieces,  adapted  to  be  moved 
thereby.    - 

535.541.  Method  of  ConUructing  S^icondarv  Batteries. 
Arthur  Hough,  San  Fran:isco,  Cal.  Application  filed 
September  14,  1893- 

This  method  of  conatru  :ting  a  plate  for  secondary  batteries 
consists  in  mixing  dry  monoxide  "f  lead  and  sulphate  of  mag- 
nesia producin  ■■  a  paste  of  the  resultant  mixture  with  water 
and  sulphate  of  ammonia,  or  an  aqueous  solution  of  ammonium 
sulphate  spreading  the  paste  on  a  support  and  allowing  it  to 
set,  then  dissolving  out  the  sulphate  of  magnesia 

535, 56 V  Railway  Signaling  Apparatus.  William  H. 
Walbh,  Albany,  N.  Y.  Application  filed  January  24, 
1.S95. 
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A  main  track  separated  into  consecutive  insulated  sections,  a 
shunt  track  branching  from  one  of  the  sections  and  insulated 
from  the  section  at  the  point  where  one  of  its  rails  crosses  it, 
the  shunt  track  having  its  section  adjacent  to  the  main  track 
insulated  from  an  adjacent  section,  conductors  extending  along 
the  main  track  and  electrically  connected  with  the  rails  of  an 
adjacent  section,  connections  between  the  rails  of  the  shunt 
track  and  said  conductors,  and  a  carriage  adapted  to  move 
along  the  track  and  provided  with  brushes  in  position  to  engage 
the  conductors  and  in  circuit  with  a  battery  and  signal. 

535,579.  Armature  Conductor  tor  Dynamo-electric  Ma- 
chmes.  Henry  Geisenhoner,  Schenectady,  and  Chris- 
tian Sandman,  Niskayuna,  N.  V.  Application  filed 
January  15,  1895. 

Armature  or  other  conductors  carrying  electric  currents, 
wound  around  spirally  with  twine  or  other  suitable  material, 
each  successive  convolution  being  spa  ed  an  appreciable  dis- 
tance from  the  preceding  one  for  the  purpose  of  providing, 
when  conductors  are  arranged  in  groups  or  inserted  in  slots,  a 
space  for  the  circulation  of  air  around  the  conductors  for  the 
purpose  of  insulating  and  ventilating  the  same. 


535,589.  Electric  Arc  Lamp.  John  C.  Knight,  New 
York,  N.  Y.     Application  filed  March  2,  1894. 

In  an  electric  arc  lamp  there  is  an  automatic  cut-out  in  the 
shunt  circuit,  consisting  of  the  movable  carbon-carrying  rod 
provided  with  a  notch;  a  pivoted  counter-balanced  arm  is 
mounted  on  the  frame  of  the  lamp,  with  its  elevated  end  nor- 
mally in  engagement  with  the  rod,  and  means  for  holding  the 
arm  in  engagement  with  the  rod  until  the  rod  passes  out  of 
reach, 

535)6i5-  Telephone.  William  W.  Dean,  St.  Louis,  Mo. 
Application  filed  September  24,  1894. 

A  central  office  telephonic  apparatus  is  described,  consisting 
of  a  bowed  piece  of  insulating  material  adapted  to  be  sprung 
over  the  head  of  the  operator,  a  telephonic  calling  appliance 
secured  to  one  end  of  the  bowed  piece  and  constructed  to  be 
applied  over  one  ear  of  the  operator,  and  an  independently 
operated  signal-giving  device  at  the  other  end  of  the  bowed 
piece,  adapted  to  be  placed  near  by,  but  free  from  the  other  ear 
of  the  operator. 

535,660.  Insulator.  Warren  J.  Belcher,  Hartford,  Conn. 
Application  filed  January  16,  1895. 

As  shown  in  the  illustration  two  tension  members  are  linked, 
one  through  the  ether,  with  an  insulating  pressure  plate  be- 
tween and  separating  them,  and  engaging  the  members  to 
limit  the  rotative  movement  of  one  of  the  members  relatively  to 
the  other  of  them,  whereby  the  tension  members  are  positively 
held  longitudinally  and  rotatively  out  of  contact. 

535)^79.  System  and  Apparatus  for  Applying  Brakes  to 
Electric  Cars.  Charles  E.  Davis,  Chicago,  111.  Ap- 
plication filed  December  29,  1893. 

In  an  electric  brake,  a  retarding  device,  a  magnetic  friction 
surface,  a  source  of  magnetization  and  an  iron  lever  arrange- 
ment between  the  source  and  surface,  whereby  the  magnetiza- 
tion acts  in  a  two-fold  manner  to  arrest  the  motion. 

535,692.  Carbon  Holder  for  Arc  Lights.  Adam  W.  France, 
Philadelphia,    Pa.     Application    filed    November    10, 


A  carbon  holder  is  described,  consisting  of  a  jaw,  a  yoke  con- 
nected therewith,  a  threaded  boss  on  the  ends  of  the  yoke,  a 
loose  jaw  within  the  yoke,  a  cap  on  the  boss,  and  a  spring  in- 
terposed between  the  loose  jaw  and  cap. 
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535,703.  Electric  Cableway.  Richard  Lamb,  New  York, 
N.  Y.     Application  filed  July  19,  1894. 

The  combination  is  claimed  of  an  electric  locomotive  sus- 
pended from  a  supporting  cable  and  an  adjustable  ballast. 

535,745.  Telephone  Exchange  Apparatus.  Charles  Felix 
Gaston  Marie  Bigot  de  la  I  ouanne,  Paris,  France. 
Application  filed  December  30,  1893. 

The  last  claim  follows:  1  he  combination  with  a  switch 
socket  provided  with  a  rigid  contact,  of  a  plug  provided  with  a 
resilient  tip,  adapted  when  the  plug  is  inserted  in  the  socket  to 
be  bent  aside  and  form  a  rubbing  contact  with  said  rigid  con- 
tacts. 

535,796.  Construction  and  Regulation  of  Dynamo-electric 
Machines.  Charles  D.  Haskins,  Brooklyn,  N.  Y. 
Application  filed  August  6,  1S94. 

1  he  combination  is  claimed  in  a  dynamo-electric  machine  of 
symmetrical  sets  of  field  pole  pieces,  the  different  sets  being 
connected  in  multip'e  arc,  and  a  rlicostat  placed  in  connection 
with  one  of  the  limbs  of  the  multiple  arc  circuit,  and  adapted  to 
vary  the  current  flowing  through  the  helices  therein. 

535'  797-  Regulation  of  Dynamo-electric  Machines.  Charles 
D.  Haskins,  Brooklyn,  N.  Y.  Application  filed 
August  6,  1S94. 

Claim  one  follows  :  The  combination  with  a  dynamo-electric 
machine,  having  two  sets  of  field  magnet  pole  pieces  and  con- 
nected with  the  circuit  of  the  machine,  of  an  automatic  switch- 
ing device  adapted  to  control  the  amount  of  wire  of  the  coils  of 
one  set  that  shall  be  traversed  by  the 'current,  and  to  control 
the  direction  in  which  the  current  shall  traverse  the  wire  of  the 
coils  or  a  portion  thereof. 

535,806.  Automatic  Central  Telephone  Switch  Apj-aratus. 
Franz  Nissl,  Vienna,   Austria-Hungary.      Application 


filed  February  17,  1894. 


An  automatic  telephone  system  is  described,  comprising  a 
main  line,  including  a  central  station,  a  plurality  of  branch 
lines  converging  to  the  main  line,  each  including  a  subscriber's 
station,  and  means  at  the  point  of  convergence  of  the  aforesaid 
lines  adapted  to  automatically  and  successively  connect  the 
subscribers'  lines  with  the  main  line  for  a  definite  period  of 
time,  of  mechanism  controllable  from  any  of  the  stations  adapted 
to  prolong  the  period  of  connection,  and  means  beyond  the  con- 
trol of  any  of  the  stations  adapted  to  automatically  interrupt 
such  connection 

Reissue. 

11,478.  .  Electrical  Fixture.  Luther  Stieringer,  New  York, 
N.  Y.     Application  filed  December  21,  1894. 

A  fixture  forelecttic  lights  constructed  wholly  or  largely  of 
metal  and  provided  with  insulated  conducting  wires  for  con- 
veying current  to  and  from  the  lamps  carried  thereby,  in  com- 
bination with  a  joint  or  section  having  metallic  coupling  por- 
tions and  an  intermediate  section  of  insulating  material  elec- 
trically insulating  the  metallic  coupling  portions  from  each 
other,  such  joint  being  located  at  the  upper  or  inner  end  of  the 
fixture,  and  serving  to  electrically  insulate  the  fixture  from  th*?- 
grounded  piping  of  a  house  by  which  it  is  supported. 
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Portable  Storage  Battery  Outfit  for  Organ 
Motor. 

An  interesting  and  rather  unusual  combination  of  stor- 
age batteries  and  a  low-voltage  motor  for  operating  the  bel- 
lows of  a  pipe  organ  has  recently  been  installed  in  the  resi- 
dence of  ex-Congressman  George  E.  Adams  of  Chicago. 
The  mechanism  is  in  the  basement  of  the  residence  and  is 
shown  by  the  accompanying  illustration.  The  novelty  con- 
sists in  the  fact  that  the  cells  are  encased  in  portable  boxes 
and  are  sent  to  the  North  Side 
statioTi  of  the  Chicago  Edi- 
son company,  nearly  two  miles 
distant,  for  charging  when- 
ever necessary.  This  plan  was 
made  necessary  by  the  ab- 
sence of  any  lighting  or  power 
circuit  in  the  vicinity  of  the 
house,  which  is  on  the  comer 
of  Belden  avenue  and  Clark 
street. 

Eighteen  chloride  loo  am- 
pere-hour cells  of  the  type 
known  to  the  manufacturers  as 
"E  5"  are  encased  in  three 
wooden  boxes,  six  in  each  case. 
One  of  these  battery  boxes  is 
shown  in  the  foreground  of  the 
picture.  The  boxes  are  20 
inches  long,  15  inches  high 
and  ro  inches  wide,  and  each 
weighs,  with  the  batteries, 
about  150  pounds.  They  are 
wired  in  series  by  connecting 
cords  with  a  %  horse  pow- 
er Crocker- Wheeler  motor 
wound  for  35  volts  and  oper- 
ated at  1,300  revolutions  per 
minute  on  the  frame  of  the 
organ  bellows.  By  belt  con- 
nection the  little  motor  drives 
a  three-feeder  bellows  at  $0 
revolutions  per  minute.  The 
controlling  switch  is  on  the 
organ,  and  an  automatic 
weight-operated  rheostat  cuts 
the  motor  in  or  out  of  circuit 
according  to  the  amount  of  air 
in  the  reservoir  bellows  in  the 
manner  usual  in  electric  organ 
blowing  installations.  The 
organist  has  simply  to  turn 
the  switch  on  sitting  down  at 
the  keyboard;  the  remaining 
action  of  the  mechanism  is 
entirely  automatic. 

To  prevent  leakage  tlie  lub- 
ber jars  are  completely  sealed. 
The  connecting  wires  are  made 
to  fit  plug  and  clamp  bmd- 
ing  posts,  and  no  difficulty 
is  experienced  by  persons  en- 
tirely unfamiliar  with  electri- 
cal apparatus  in  disconnecting 
and  re-connecting  the  batteries 
and  motor.  The  batteries 
can  be  charged  in  five  or  six 
hours,  and  it  is  easy  for  a  serv- 
ant to  place  the  three  boxes  in  a  light  wagon,  drive  down 
to  the  station  in  the  morning,  call  for  them  in  the  afternoon 
and  have  the  newly  charged  cells  all  connected  by  evening. 
With  one  charging  the  batteries  will  operate  the  motor  and 
bellows  for  at  least  15  hours  continuously,  and  in  practice 
the  cells  are  (aken  away  for  charging  about  once  in  two 
weeks.  The  interval  when  the  power  is  cut  off  is  so  short 
that  the  current  is  really  available  whenever  needed.  This 
is  probable  the  first  installation  in  the  country  in  which 
portable  storage  batteries  are  used  for  operating  an  organ 
motor.  It  has  proved  entirely  practicable,  however,  and  is 
now  very  favorably  regarded  by  the  builders  of  the  organ, 
Lyon  &  Mealy,  who  were  not  at  all  sanguine  of  the  success 
of  the  plant.     The  electrical   apparatus  was   supplied  by 


Pierce  &  Richardson  and  installed  under  the  supervision  ot 
F.  L.  Merrill.  It  gives  a  hint  of  the_  possibility  of  greatly 
extending  the  use  of  the  electric  current  in  suburban  homes. 


Reported  Business  Agreement  Between 
General  Electric  and  Westing- 
house  Companies. 

Persistent  rumors    are    afloat    in     New    York    to     the 
efTect   that  the  General   Electric  and  Westinghouse  corn- 


agreed  to  compete  in  business  on  different  lines  and  with 
less  feverish  eagerness.  The  following  expression  of 
opinion  from  a  Chicago  patent  attorney  is  intcFCst- 
ing: 

"  Now  [after  the  Bate  decision]  the  Westinghotfseis  free 
to  manufacture  these  valuable  inventions.  Hence  the 
apparent  desire  of  an  agreement  or  a  pool,  or  attyUting  that 
will  prevent  prices  from  being  cut  to  low  porats.%competi- 
tion.  I  have  observed  personally  and  heard  incidents 
which  have  confirmed  me  in 
the  belief  for  some  time  that 
the  two  companies  were  try- 
I  ing  to  come  together.  The 
j  same  men  in  New  York  ai-e 
i  interested  in  each.  They  are 
friends.  They  have  met  fre- 
quently, I  know.  If  an  agree- 
ment has  been  reached  I  do. 
not  believe  that  a  trust  is . 
implied.  The  electrical  man- 
ufacturing industries  of  the 
country  have  reached  a  point 
where  a  general  amalgamation 
would  be  almost  an  impossi- 
bility. There  are  several  very 
large  concerns  which  will  not 
enter  a  combine  under  any 
circumstances.  One  is  in  this 
city." 

Th.e Bostofi  f/eiaid o[Mztc\i 
26th  prints  this  statement  from 
a  New  York  correspondent  ; 
"  A  commission  composed  of 
lawyers  and  electricians  is  to 
be  appointed  to  value  the 
patent  rights  of  General  Elec- 
tric and  Westinghouse.  All 
patents  owned  by  the  two 
corporations,  including  those 
now  involved  in  litigation, 
will  be  submitted  to  the  com- 
mission, which  will  make  a 
valuation.  Each  company  will 
thereafter  have  the  right  to 
manufacture  under  these  pat- 
ents, but  each  must  pay  roy- 
alty on  patents  assigned  to  the 
i        other." 


PORTABLE   STORAGE   B  \TTERY   OUTl-lT   FOR    ORGAN    MOTOR, 

panics  have  arrived  at  some  sort  of  an  understanding  in 
conducting  their  business.  There  seems  to  be  liule  doubt 
that  negotiations  have  been  in  progress  to  the  end  of  secur- 
ing more  amicable  relations,  but  it  is  unlikely  that  an  actual 
consolidation  will  result.  It  is  far  more  probable  that  an 
agreement  will  be  or  has  been  reached  by  which  ruinous 
patent  litigation  and  the  disastrous  cutting  ol  prices  will 
be  stopped.  It  would  be  impossible  for  the  consolidated 
General  Electric  and  Westinghouse  companies  or  any  other 
combination  to  monopohze  the  electrical  business  of  the 
country,  and  no  one  knows  this  fact  better  than  the  astute 
gentlemen  who  control  the  great  corporations  named.  Pos- 
sibly the  two  companies  have  found  that  patent  litiga- 
tion and  rate  cutting  are  unwise  and  unprofitable  and  have 


Electrically  Operated 
Bridge  for  Cleve- 
land. 

Of  recent  applications  of 
electric  motors  none  seems  to 
have  met  more  prompt  and 
cordial  recognition  than  in  the 
'>ieration  of  draw-bridges. 
riiere  are  several  conspicuous 
installations  of  this  character 
in  Chicago,  Milwaukee  and 
Oiher  cities,  and  now  an- 
nouncement is  made  that  the 
new  Columbus  street  bridge 
m  Cleveland  will  be  similarly 
equipped.  This  bridge  spans 
the  Cuyahoga  river  and  is    of 


novel  construction,  having  a  double  swing.  In  reality  there 
are  two  swinging  bridges,  supported  on  center  piers  of 
masonry  on  either  side  of  the  river  and  meeting  and  locking 
over  the  center  of  the  stream.  Compressed  air  is  used  to 
operate  the  folding  apron  which  covers  the  space  between 
the  halves  when  the  bridge  is  swung  in  position  for  road 
traffic.  It  also  actuates  the  safety  gates  and  the  locking 
mechanism.  The  bridge  is  built  of  steel  and  has  an  extreme 
length  of  279  feet,  spanning  a  clear  channel  of  115  feet  in 
width.  Each  half  of  the  bridge  will  be  revolved  by  a 
separate  equipment  of  motors,  operated  on  a  500  volt  circuit. 
The  bridge  was  designed  by  City  Engineer  Rice  of  Cleve- 
land, and  the  contract  for  the  entire  electrical  and  pneumatic 
equipment  has   been  awarded  to  Geo.  P.  Nicholls  &  Bro. 
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of  Chicago,  whose   work  on  the  electrical  rolling  lifl  bridge 
at  Van  Buren  street,  Chicago,  has  attracted  much  attention. 


A  Method  for  Preventing  Armature  Re- 
action.' 

By  Harris  J.  Ryan  and  IVIilton  E.  Thomi^son. 

In  the  designing  of  continuous  current  dynamo  machinery 
probably  nothing  has  presented  so  much  difficulty  as  the 
problem  of  avoiding  the  various  evils  resulting  from  the 
magnetic  effects  of  the  current  that  passes  through  the  arma- 
ture of  the  rfiachine.  Such  magnetic  effects  are  usually 
spoken  of  as  arniature  reaction.  These  evils  are  at  ihe 
present  time  well  known,  and  pretty  well  understood  by  the 
electrical  fraternity    in    general,  and    the   modern  dynamo 


FIG.    I.      A   METHOD    FOR    PREVENTING   ARMATURE 
REACTION. 

designer  who  is  not  thoroughly  well  posted  on  the  subject 
would  be  wholly  unable  to  design  machinery  capable  of 
successful  competition  with  some  of  the  machines  now  on 
the  market.  The  tendency  of  the  currents  that  circulate  in 
the  armature  coils  is  to  produce  a  cross  magnetism  through 
the  core  at  right  angles  to  the  natural  field,  resulting  in  a 
distortion  of  the  natural  field  of  the  dynamo — a  piling  up 
of  the  magnetic  lines  under  the  trailing  pole  corners,  and  a 
weakening  of  the  field  under  the  leading  pole  corners.  This 
distortion,  of  course,  increases  with  the  current  furnished 
by  the  machine,  and  if  not  especially  provided  against  it  may 
result  in  bringing  the  trailing  pole  corners  to  complete  sat- 
uration, and  in  completely  reversing  the  field  under  the 
leading  pole  corners.  While  this  distortion  is  no  great  evil 
in  itself,  the  resultant  effects  may  be  and  usually  are  very 
serious  evils.  All  distortion  of  the  natural  field  of  a  dynamo 
is  sure  to  be  attended  by  a  diminution  of  the  field  strength 
resulting  in  a  falling  off  of  the  electromotive  force  produced 
by  the  dynamo,  and  if  th^;  distortion  be  very  great  no 
amount  of  compounding  will  cause  such  a  dynamo  to  give 
constant  potential.  The  most  serious  evil,  however,  arises 
from  the  fact  that  the  weakening  of  the  field  at  the  leading 
pole  corners  results  in  a  shifting  forward  of  the  neutral  point 
or  diameter  ofcommutation  of  the  dynamo.  The  amount 
of  such  shifting  depends  on  the  amount  of  distortion,  and 
this  in  turn  varies  with  the  load  on  the  machine.  Conse- 
quently, if  the  brushes  are  set  on  the  normal  neutral  point 
when  running  light,  the  machine  will  spark  badly  under 
load,  and  it  becomes  necessary  to  keep  shifting  the  position 
of  the  brushes  to  meet  every  variation  in  load.  More  than 
this,  unless  the  pole  tips  or  armature  lugs  arc  saturated,  a 
point  of  loading  is  soon  reached  beyond  which  one  finds  no 
diameter  of  sparUless  commutation,  and  the  output  of  the 
machine  has   reached    a  maximum    at    this  point,  notwith- 


F[GS.  2  AND  3.      a   method   FOR    PREVENTING   ARMATURE 
REACTION. 

Standing  the  fact  that  the  load  may  be  below  that  allowed  by 
a  safe  heatinglimit.  These  facts,  as  before  stated,  are  well 
understood  by  the  more  competent  dynamo  designers,  and 
receive  the  most  careful  consideration  in  the  preparation  of 
new  designs.  It  must  be  confessed,  however,  that  the  prin- 
cipal part  of  the  knowledge  on  this  subject  is  the  result  of 
dearly  bought  experience  and  costly  experiments,  rather 
than  of  scientific  study  of  the  principles  involved.  Design- 
ers of  dynamo  machinery,  with  few  exceptions,  instead  of 
aiming  to  prevent  armature  reaction,  have  endeavored  to 
avoid  its  bad  effects  in  various  ways,  and  in  some  cases  with 
fairly  good  results.  The  distorting  effects  of  armature  reac- 
tion become  less  in  proportion  as  the  reluctance  of  the  air- 
gap  and  armature  core  teeth  are  increased,  and  the  wiser  de- 
signers of  the  present  day,  taking  advantage  of  these  facts, 
are  producing  some  very  creditable  machines.  Probably 
some  of  them  still  believe,  as  some  of  the  very  best  authori- 
ties on  the  subject  of  dynamo  machinery  have  confessed  to 
believing  until  quite  recently,  that  armature  reaction  is  a 
necessary  evil,  and  if  it  were  possible  to  prevent  it  entirely, 
the  whole  utility  of  the  machine  would  disappear  at  the 
same  time. 

While  making  a  thorough  consideration  of  the  subject  of 
armature  reaction  some  time  since,  one  of  the  authors  of 
this  paper  devised  a  means  of  entirely  preventing  armature 
reaction  and  resulting  field  distortion.  On  looking  up  the 
literature  of  the  subject  we  found,  mainly  through  the  patent 
office  records,  that  there  were  several  workers  in  the  field 
at  a  comparatively  early  date,  including  Prof.  Elihu  Thom- 
son, Messrs.  Andrews  and  Spencer,  Mather,  Forbes,  and 
possibly  one    or   two  others.     The  specifications  given    by 


Andrews  and  Spencer  indicate  clearly  tlie  technical  side  of 
this  mettiod  for  preventing  armature  reactions,  while  our 
part  appears  in  the  development  of  a  plan  for  the  practical 
application  of  the  scheme  technically  outlined  by  them  in 
I^^S6.  This  method  consists  in  general  in  surrounding  the 
armature  with  a  stationary  winding  exactly  similar  in  its 
magnetic  effects  to  the  armature  winding,  but  directly  op- 
posed to  it,  and  thus  completely  balancing  all  armature 
reaction.  Fig.  I  is  a  diagram  that  shows  the  manner  in 
which  the  coils  are  applied.  Holes  are  provided  imme- 
diately back  of  the  pole  surfaces,  and  through  these  holes 
are  wound  conductors  which  are  placed  in  series  with  the 
armature.  The  number  of  ampere  turns  of  the  balancing 
coils  crossing  each  pole  face  is  equal  to,  and  opposite  in 
direction  to,  the  number  of  ampere  turns  on  the  correspond- 
ing part  of  the  armature.    ^ 

A  small  bipolar  machine  of  about  lyi  kilowatts  capacity 
was  designed,  constructed  and  tested  during  the  spring  and 
summer  of  1S91,  and  the  results  obtained  were  very  en- 
couraging, demonstrating  beyond  doubt  the  correctness  of 
one's  understanding  of  the  principles  involved.  Since  that 
time  some  half-dczen  or  more  multipolar  machines  of  vari- 
ous sizes  have  been  designed  and  constructed.  All  employ 
these  balancing  coils  wiih  various  modifications -of  design 
and  gave  the  following  results. 

Brief  mention  of  these  results  have  been  made  heretofore 
in  the  literature,  while  a  complete  report  of  the  same  is  now 
made  for  the  first  time.'  -  Figs.  2  and  3  are  side  and  vertical 


FIG.  4. 


METHOD    FOR    PREVENTING    ARMATURE 
REACTION. 


views  of  the  first  machine;  Fig.  4  is  a  side  view  of  the 
toothed  armature;  and  the  following  are  the  essential  data 
of  construction: 

Field  of  "cast-iron,  two  poles 

Diameter  of  the  armature  core  overall. .        6  in. 

Length  of  armature  core 6  in. 

Number  of  teeth 64 

Number  of  commutator  bars 64 

Armature  turns  per  bar 3 

Size  of  armature  conductor  B.  &  S.  G.. .      12 

Resistance  of  armature,  ohms 34 

Speed,  revolutions  per  minute i,Soo 

Output,  amperes 25 

Output,  volts  100 

Turns  on  field,  250  of  No.  7,  B.  &  S.  G. 

Balancing  turns,  wound  in  six  grooves  per 

pole  face,  16   turns  per   groove,  or  a 

total  of  96  turns  of  No.  S  B.  &  S.  G. 

Resistance  of  balancing  coils,  ohms 24 

For  dimensions  of  slots  to  accommodate  balancing  wind- 
ing see  Fig.  2.  ' 

The  diagram  of  Fig.  5  gives  the  excitation  characteristic 
at  no  load  and  a  speed  of  1,660  revolutions  per  minute. 
Fig.  6  is  a  diagram  of  results  obtained  by  actual  observa- 
tion made  on  this  machine  when  overloaded  at  normal 
excitation  and  speed,  with  and  without  the  balancing  coils. 
The  pressure  readings  were  taken  at  the  brushes,  and  do 
not  include  the  drop  through  the  balancing  coils  when  they 
were  used.  Characteristic  I.  was  obtained  without  the  use 
of  the  balancing  coils;  characteristic  II.  with  the  balancing 
coils,  and  characteristic  HI.  is  the  same  as  II.  with  the 
balancing  coils,  when  corrected  for  drop  in  pressure  due  to 
armature  resistance.  The  same  field  excitation  of  2,600 
ampere  turns  was  maintained  at  all  times.  It  should  be 
noted  that  without  the  balancing  coils  the  pressure  falls  ofl 
uniformly  and  rapidly,  from  109  volts  at  no  load,  to  41  volts 
at  a  load  of  50  amperes,  with  violent  sparkmg  at  allranges 
of  the  overload.  The  potential  differences  due  to  the  re- 
sistances of  the  carbon  brushes  were  not  nearly  enough  to 
reverse  the  currents  in  the  coils  while  under  the  brushes, 
against  the  opposing  electromotive  forces  produced  by  the 
reversed  fields  established  by  the  powerful  armature  re- 
actions. The  electromotive  force  at  the  brushes  falls  oft 
with  a  rapidity  that  is  greater  than  that  which  would  be  due 
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FIG.    5.      A   METHOD   FOR   PREVENTING   ARMATURE 
REACTION. 

alone  to  the  resistance  of  the  armature,  because  of  the  throt- 
tling actionof  those  parts  of  the  magnetic  circuit  that  become 
saturated  by  the  concentration  of  the  induction  by  the  route 
of  the  trailing  pole  corners.  In  marked  contrast  was  the 
corresponding  behavior  of  the  machine  with  the  balancing 
coils  in  circuit,  as  illustrated  by  Curve  II.  There  was  no 
sparking  at  any  point  of  the  overloading;  the  brushes  were 
fixed  on  the  no  load  position,  that  is,  at  the  zero  of  field  in- 
duction, and  at  all  loads  the  currents  in  the   sections  were 

1.  "'On  a  Method  for  Balancing  Armature  Reaction,''  Sibl  y 
yournal 0/  Engineer iiig,  October,  1892,  Vol.  V[I.,p.  17.  "Electro- 
magnetism  and  the  Construction  of  Dynamos,"  by  Dugald  C.  Jack- 
son, p.  172. 


easily  reversed  without  spark,  by  the  potential  differences 
that  were  caused  by  the  resistance  of  tlie  carbon.  There 
was  no  observable  falling  off  of  the  induction  through  the 
armature  under  load  when  the  balancing  coils  were  used; 
and  this  is  clearly  indicated  by  Curve  HI.,  which,  as  stated 
before,  is  Curve  H.  corrected  for  the  fall  of  pressure  due  to 
the  resistance  of  the  armature. 

The  diagrams,  with  their  respective  legends  that  are  given 
in  Figs.  7  to  15  inclusive,  are  self-explanatory.  Separate 
excitation  was  used  on  all  the  experiments  on  this  machine. 
The  pilot  or  third  brush  method  was  used  for  making  the 
field  explorations.  In  each  instance  the  ''exploration 
curve"  is  a  record  of  the  pilot  brush  readings,  while  the  or- 
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METHOD    FOR   PREVENTING   ARMATURE 
RE.ACTION. 


dinates  of  the  ''magnetization"  curve  are  proportional  to 
the  actual  induction  densities  as  deduced  from  the  explora- 
tion curve.  Fig.  7  shows  that  the  induction  is  uniform  over 
the  entire  pole  face  at  no  load,  normal  excitation  and  speed, 
as  it  should  be  without  the  coils.  The  motion  of  the  arma- 
ture conductors  is  from  right  to  left.  Fig.  S  shows  the 
production  of  a  reverse  field  in  the  presence  of  the  brushes 
at  a  full  load  current,  and  normal  field  excitation  without 
the  balancing  coil.  Fig.  9  gives  the  result  obtained  for  the 
same  conditions,  except  that  the  balancing  coil  was  used. 
The  magnetization  curve  shows  that  the  balancing  coil 
slightly  over-compensated  the  magnetic  action  of  the  arma- 
ture, since  the  induction  of  the  trailing  pole  tip  is  weakened, 
and  that  of  the  advance  tip  strengthened — a  phenomenon  just 
the  reverse  of  what  comtnonly  occurs.  The  diagrams  of 
Figs.  lo  and  11  are  for  substantially  the  same  conditions  as 
those  of  S  and  9,  except  that  the  machine  was  operated  as 
a  motor.  The  results  are  precisely  those  one  would  ex- 
pect— the  same  as  those  obtained  for  the  dynamo,  except 
that  the  sides  on  which  the  higher  inductions  occur  are 
reversed  in  position.  Figs.  12,  13,  14  and  15  give  inter- 
esting results  that  were  obtained  by  lowering  the  field 
electromotive  force  and  then  operating  as  before.  By  oper- 
ating as  a  dynamo  or  motor  without  the  coil,  extraordinary 
powerful  armature  reactive  effects  are  produced.  It  is  seen 
that  the  brushes  are  in  the  presence  of  a  reversed  field  that 
is  quite  as  great  as  the  normal  no-load  field  of  3,000  lines 
per  square  centimeter,  and  moderate  sparking  with  the  car- 
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A   METHOD   FOR   PREVENTING   ARMATURE 
REACTION. 


Exploration  Curve  at  No  Load.     e.  m.  f.     105  v.     Exciting  Current, 

10.4  c.     Speed,  i,Soo  r.  i'.  m.     Operated  as  a  RIotor, 

Without  Balancing  Coil. 

bon  brushes  occurred.  Here  the  balancing  coils  bring  out 
an  interesting  effect.  One  would  expect  that  the  effects  of 
their  over-balancing  action  would  be  felt  more  at  lower  ex- 
citations. In  this  experiment  the  induction  at  the  advance 
pole  tip  or  the  position  of  the  "commutation  fringe"  is  al- 
most doubled  from  the  normal  no-load  value  instead  of 
being  diminished  as  is  ordinarily  the  case.  It  is  appre- 
ciated that  the  effect  of  such  a  behavior  is  to  increase  the 
strength  of  the  commutating  fringe  at  the  leading  pole  tip 
in  proportion  to  the  load,  thereby  diminishing  the  range  of 
change  of  the  non-sparking  point  with  metalhc  brushes,  or 
enabling  carbon  brushes  to  be  easily  adjusted  so  that  when 
in  a  fixed  position  there  will  be  practically  no  sparking  at  all 
ranges  of  load. 

The  second  machine  that  was  built  and  which  made  use 
of  balancing  coils  was  a  small  one  of  the  four-pole  tyj^e 
with  cast-iron  field  magnets.  This  machine  was  designed 
to  have  a  capacity  of  25  amperes  at  So  volts,  or  2  kilowatts 
when  running  at  a  speed  of  1,200  revolutions.  Fig.  16  is  a 
diagram  that  shows  the  general  design  of  the  machine  and 
Fig.  17  is  made  from  a  photograph  of  the  actual  machine. 
The  essential  features  of  the  design  were  as  follows:  Type 
of  machine,  four-pole;  field,  cast  iron  in  two  pieces;  arma- 
ture, two-circuit  drum  winding  through  5S  grooves, 
five  No.  10  B.  &  S.  G.  wires  in  each  groove;  29  commuta- 
tor bars;  grooves  milled  out,  size  f  inch  by  -^-^  inch;  outside 
diameter  of  core  ']%  inches,  inside  3  inches,  surface  of  com- 
pleted armature  wound  with  No.  14  B.  &  S.  G.  iron  wire. 
Length  of  armature  and  poles,  6  inches  each.  Effective 
length  of  iron  in  armature  core,  5  inches;  magnetic  leakage, 
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15  per  cent.  Field  cores,  5  inches  by  2  inches,  with  rounded 
ends:  area,  9.  I4sqaare  inches.  Mean  length  of  held  magnetic 
circuit,  12.5  inches.  Magnetic  density  in  armature  core, 
5,400  gausses;  in  air-gap,  4,900;  in  the  armature  teeth, 
8,400;  in  the  field  cores,  6,Soo.  Field  winding,  mean  length 
of  turn,  15  inches,  requisite  exciting  magneto  motive  force 
for  field  circuit,  1,145  gilberts;  for  armature,  31.3  gilberts; 
for  air-gap,  1,258  gilberts;  or  a  total  of  2,434  gilberts;  size 
of  field  wire.  No.  iS  B.  &  S.  G.  Number  of  holes  for 
balancing  coUs,  five  in  each  pole-piece,  even  conductors  per 
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FIG.    S.      A    METHOD    FOR   PREVENTING  ARMATURE 
REACTION. 

Exploration  Curve,  Full  Load.     v.  =  97,     c.  =  .24      Exciting  Cur- 
rent, 10  4  A.     Speed,  1,800  K.  p.  M.     Operated  as  a  Dy- 
namo, Without  Balancing  Coil, 

pole  or  140  conductors  total.  Weight  of  complete  machine, 
400  pounds. 

An  examination  of  this  data  discloses  the  fact  that  no  re- 
gard is  had  for  the  pernicious  effects  that  are  ordinarily  met 
with  in  the  use  of  so  short  an  air-gap  with  a  comparatively 
large  number  of  armature  ampere-turns.  With  the  use  of 
the  balancing  coils  no  such  effects  were  observed;  the  ma- 
chine performed  precisely  in  accordance  with  the  original 
estimate  made  in  designing  it,  and  exactly  as  theory  shows 
that  ordinary  machines  would  perform  if  armature  reaction 
were  entirely  absent. 

During   test  the  machine   was  belted  directly   to  a  10 
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FIG.    9.      A   METHOD   FOR   PREVENTING   ARMATURE 
REACTION. 
Exploration  Curve.  Full  Load.     v.  =  105.     c.  =  24.5.     Speed  1,800 
R.  p.  M.     Exciting  Current,  10.4.     Operated  as  a  Dy- 
namo, With  Balancing  Coil. 

horse  power  Sprague  motor  and  ran  at  a  speed  varying  from 
1,500  to  1,650  revolutions  per  minute.  The  commutator 
was  quite  small  for  a  four-pole  machine ;  it  had  only  29  seg- 
ments and  was  very  poorly  suited  for  the  pressure  of  loo 
volts  at  which  it  was  tested.  The  machine  was  loaded  down 
to  43  amperes  at  100  volts,  speed  1,650,  and  an  exploration 
curve  taken  around  the  commutator.  This  curv.e  is  shown 
in  Fig.  18  and  clearly  indicates  the  entire  absence  ot  field 
distortion.  It  was  found  that  the  machine  would  easily 
carry  a  load  of  45  amperes  continuously  without  overheat- 
ing.    After  this  curve  was  taken,  the  machine  was  loaded 
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FIG.    10.      A    METHOD   FOR   PREVENTING   ARMATURE 
REACTION. 

Exploration  Curve,  Full  Load.     v.  =  J14.     c.  =  26.     Exciting   Cur- 

rtnt,  10.4  A.      Speed,  i,q20  R.  V.  M.     Operated  as  a 

Motor,  Without  Balancing  Coil. 

down  as  heavily  as  the  driving  belt  would  permit  and 
ran  at  a  load  of  So  amperes  and  So  volts  for  about  fifteen 
minutes.  Under  this  load  there  was  no  appreciable  differ- 
ence from  hght  load  in  the  behavior  of  the  commutator. 
The  balancing  coils  were  short-circuited  for  an  instant  while 
the  machine  was  loaded  to  40  amperes  and  the  vicious 
sparking  that  ensued  showed  that  the  dynamo  could  not  be 
operated  at  this  load  without  the  balancing  coils.  Indeed 
the  indications  were,  that  it  would  have  been  fatal  to  the 
ivelfare  of  the  commutator,  and  perhaps  to  the  armatur? 


itself,  to  entirely  cut  out  the  balancing  coils  when  the  ma- 
chine was  carrying  this  load.  The  balancing  coils  were  then 
cut  out  and  the  dynamo  gradually  loaded  down  to  test  the 
performance  without  balancing  coils.  The  brushes  were 
shifted  forward  to  prevent  sparking  as  the  neutral  point 
changed  and  the  potential  was  kept  up  as  much  as  possible 
by  cutting  out  field  rheostat.  The  maximum  current  reached 
was  37  amperes  at  S5  volts,  with  field  rheostat  all  out,  and 
speed  i,Soo  revolutions  per  minute.  At  this  speed  and 
with  this  excitation  the  machine  would  have  given  120  volts 
instead  of  85,  if  the  balancing  coils  had  been  used  to  pre- 
vent armature  reaction.  After  a  load  of  37  amperes  was 
reached,  it  was  found  impossible  to  raise  the  current  by 
cutting  dnwn  the  external  resistance,  owing  to  the  rapid  fall 
of  potential  due  to  armature  reaction.  The  capacity  of  this 
particular  machine  was  aljout  doubled  by  the  addition  of 
the  balancing  coils,  and  a  comparison  of  the  37  amperes 
maximum  with  the  So  amperes,  which  was  by  no  means  the 
highest  possible  current,  shows  that  the  overload  capacity  of 
this  machine  may  be  doubled  by  their  use. 

Two  more  machines  of  the  same  general  design  as  the 
latter  were  built  and  tested.  These  machines  were  built 
with  field  magnets  of  mitis  metal,  and  the  pole-pieces  and 
armature  cores  were  one  inch  longer  than  the  machine  last 
described.  The  armature  windings  were  different  from  each 
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i-'IG.    II.      A   METHOD    FOR   PREVENTING   ARMATURE 
REACTION. 
Exploration  Curve,  Full  Load.     v.  =  312      c,  —  25.     Exciting  Cur- 
rent, 10.4  A      Speed.  1.920  R.  1',  M,     Operated  as  a 
Motor,  With  Balancing  Coil. 

other  and  different  from  the  cast-iron  machine.  One  was 
wound  with  a  two-circuit  winding,  and  the  other  with  a 
four-circuit  winding.  Total  weight  of  each  machine  was 
450  pounds.  Each  machine,  after  running  at  1,200  revolu- 
tions per  minute,  carried  a  load  of  85  amperes  at  no  volts 
for  two  hours  continuously,  and  was  then  loaded  down  to 
100  amperes  for  a  quarter  of  an  hour.  The  performance  of 
the  machines  confirmed  in  every  particular  the  results  pre- 
viously obtained. 

Two  other  machines  of  this  same  type  were  built — one  of 
which  was  wound  for  a  current  of  ten  amperes  at  600  volts, 
and  the  other  for  a  current  of  550  amperes  at  no  volts,  or 
60  kilowatts. 

This  type  of  machine  was  found  to  be  expensive  to  con- 


s-^""-^ 

\-i           '^v 

-£          ^ 

1             .          V           .. 

°'   ^3                 t 

„-yl\                 X                      ^-\ 

/ -,       k               I                       yl-t 

./     t        %             J    t                 -y    tA 

U          %         I    A            X    ^' 

t^           t       X  \       y     1 

/.,.«„,.„.k,..  J-..I..-0    \    „„^.S,-,J-.'^' 

\          X^        J 

\        ^^    ^ 

^"  4I          ^^z 

\ 

iT.rh 

FIG.    12.      A   METHOD   FOR   PREVENTING   ARMATURE 
REACTION. 
Exploration  Curve,   Full  Load,     v,  =  36.     c.  =  20.     Exciting   Cur- 
rent, 2.5  A.     Speed,  I  .goo  r,  v.  m.     Operated  as  a 
Dynamo,  Without  Balancing  Coil. 

struct,  and,  owing  to  its  exceeding  compactness,  very  hard 
to  ventilate.  The  main  plan  in  view  when  designing  these 
machines  was  to  lessen  the  total  weight  for  a  given  output 
by  taking  advantage  of  the  fact  that  when  the  balancing 
coils  are  used,  one  may  greatly  increase  the  amount  of  cop- 
per on  a  given  armature,  and  still  obtain  the  same  satisfac- 
tory performance  ai  the  commutator.  As  Fig.  16  indicates, 
a  too  compact  design  was  adopted;  the  ventilation  was  cut 
down  so  that  full  benefit  of  the  large  amount  of  armature 
copper  was  not  obtained. 

Machine  No.  7  was  therefore  built  \^'ith  a  field  of  the 
ring  type.  This  machine  embodied  a  number  of  important 
improvements  in  details  of  construction,  as  will  be  here- 
after noted.  Fig,  19  shows  a  photograph  of  the  machine 
from  the  pulley  end,  and  Fig.  20  is  a  view  from  the  commu- 
tator end.  Fig.  21  is  a  view  of  the  armature,  which  was 
wound  with  No.  6  wire  cable.  Both  commutator  and 
armature  core  were  hollow,  and  the  winding  thoroughly 
ventilated.  All  armature  coils  were  wound  simultaneously, 
and  the  winding  was  perfectly  symmetrical.  Fig.  22  is 
a  view  of  the  pole  ring.  This  ring,  which  carries  the 
six  balancing  coils,  was  made  in  halves,  and  the  pole-pieces 
were  joined  together  by  small  connecting  lugs,  as  seen  in 
the  figure,  in  order  to  make  the  casting  continuous.  This 
construction  permits  the  field  coils  to  be  wound  in  a  lathe, 
and  to  be  easily  removed  from  the  fields  at  will.  It  is 
also  a  decided  advantage  to  have  the  balancing  coils  and  the 
pole-pieces  through  which  they  are  wound  separable  from 


the  rest  of  the  field.  The  following  are  the  more  important 
details  of  the  design  of  this  machine:  Capacity,  91  amperes 
at  no  volts,  or  10  kilowatts.  Type  of  machine,  six  pole, 
ring  field  of  steel.  Armature  winding  of  cable  through 
grooves  in  core.  Armature  ten  inches  in  diameter  outside, 
by  five  inches  inside;  number  of  grooves,  61— six  conductors 
per  groove.  Grooves,  ^^  inch  wide  by  i '4  inches  deep; 
number  ot  commutator  bars.  122;  total  number  of  conduc- 
tors, 366.  Armature  core  and  pole-pieces,  five  inches  long. 
Mean  distance  between  poles,  "^i  inch.  Total  magnetic  flux, 
1, 800,000  webers;  maximum  density  in  armature  teeth.  14,- 
400  gausses.  Maximum  radial  density  in  armature  core,  8,500. 
Mean  air-gap  density,  5,000.  Maximum  field  density,  14,- 
000;  length  of  air-gap,  j^g  inch;  magneto-motive  force  for 
field,  642  gilberts;  for  air-gap,  1,600  gilberts;  for  armature, 
99  gilberts;  total  magneto-motive  force,  2,341  gilberts.  Fields 
wound  with  No.  20  B.  &  S,  G.  wire.  Armature,  366  con- 
ductors of  No.  6  cable;  five  holes  in  each  pole-piece  for 
balancing  coils.  Balancing  coils  wound  with  copper  ribbon. 
Compounding,  two  series  turns  on  each  field  coil. 

Weight  of  field  casting,  actual 213  lbs. 

"         ■'    armature  core,  shaft  and  spider 98  " 

"  "  "         and  commutator  complete. . . ,   1S5  " 

"  "  "         copper 48  " 

'*         "   copper  for  balancing  coils,  actual 55  " 

•  "         "   field  copper,  actual 40  " 

"  "    dynamo  complete  including  base  hear- 

ings, brush  holders,brubhes  and  14x9  inch  pulley  865  " 

This  machine  was  completed  and  tested  in  October,  1S94, 
and  the  results  of  test  were  as  follows:  Speed  of  dynamo, 
1,065  revolutions  per  minute;  voltage,  no;  current,  no 
amperes.  Time  of  run,  one  iiour.  Temperature  of  room, 
•jl^'  F.  Temperature  of  armature,  128°  F.  Temperature 
of  field,  108'^  F.  Rise  of  armature,  57*^  F.  Rise  of  field, 
37°  F.  Field  resistance,  no  ohms.  Field  current,  one 
ampere.  Field  energy,  no  watts.  Armature  re-^istance, 
,0512  ohm.  Armature  winding  loss,  61S  watts.  Balancing 
coil  resistance,  .0202  ohm.  Balancing  coil  loss,  242  watts. 
Series  resistance,  .00955  ohm.  Series  loss,  115-watts.  Core 
loss,  friction,  etc.,  obtained  from  energy  absorbed  as  motor 
running  light  at  full  pressure,  450  watts.  Total  losse-?,  1,408 
watts.  Total  output,  12, 100  watts.  Gross  energy  absorbed, 
13,508  watts.  Commercial  efticiency,  88. 7  per  cent.  For 
lighter  loads  the  efficiencies  are  given  by  the  curve  in  Fig. 
23.  This  test  was  made  after  the  machine  had  been  running 
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METHOD   FOR   PREVENTING   ARMATURE 
REACTION. 


Exploration  Curve,  Full  Load.     v.  ==  48,5.     c.  =^  22.5.     Exciting  Cur- 
rent, 2.5  A.     Speed,  I, Boo  k.  p.  m.     Operated  as  a 
Dynamo,  With  Balancing  Coil. 

for  several  hours  under  various  loads.  On  another  occasion 
the  machine  ran  one  hour  and  twenty  minutes  under  a 
load  of  115  amperes  at  105  volts  with  a  rise  of  temperature 
of  armature  of  48°  F.  While  carrying  this  load,  which  it 
will  be  noted  is  2^  per  cent,  above  th  rated  fiill  load,  the 
pilot  brush  exploration  curve,  shown  in  Fig.  24,  was  taken. 
This  curve  shows  the  entire  absence  of  armature  reaction. 
The  machine  has  also  carried  135  amperes  for  one-quarter 
hour,  and  has  several  times  been  loaded  down  to  iSo  am- 
peres for  a  few  minutes  at  a  time  without  damage. 

While  the  balancing  coils,  as  may  have  been  seen  from 
the  foregoing  results,  entirely  prevent  field  distortion  and 
shifting  of  the  neutral  point,  there  is  still  something  tacking 
for  ideal  commutation.  In  a  constant  potential  dynamo, 
the  following  are  the  conditions  for  perfect  and  sparkless 
commutation.  When  a  coil  is  short-circuited  as  it  passes 
under  a  brush,  the  current  in  the  coil  must  fall  to  zero,  re- 
verse, and  rise  exactly  to  the  original  value  in  the  opposite 
direction  at  the  instant  the  short-circuited  coil  is  opened  by 
the  passage  of  the  tip  of  the  brush  from  the  commutator  bar. 
To  bring  about  this  reversal  properly,  the  short-circuited 
coil  must  move  during  short-circuit  through  a  field  whose 
strength  is  proportional  to  the  armature  current.  In  other 
words,  the  short-circuited  coil  should  move  in  a  neutral  field 
when  the  machine  is  unloaded,  and  should  move  in  a  field 
of  considerable  strength  when  fully  loaded.  The  field 
strength  required  for  sparkless  commutation  under  any  par- 
ticular load  depends  first  on  the  resistance  of  the  short-cir- 
cuited coil;  second,  the  self-induction  of  the  short-circuited 
coil;  and  third,  the  duration  of  the  short-circuit  which  in 
turn  depends  on  the  width  of  brush  and  speed  of  the  dy- 
namo. Preferably  the  short-circuited  coil  should  move  in 
a  uniformly  distributed  field.  It  is  evident  from  this  con- 
sideration that  we  do  not  get  the  conditions  for  perfectly 
sparkless  commutation  even  where  armature  reaction  is  pre- 
vented if  we  attempt  to  commutate  under  pole  corner.  It 
IS  also  evident  that  if  armature  reaction  and  field  distortion 
are  not  prevented,  we  get  just  the  opposite  effect  on  our 
commutation  from  what  we  would  wish — that  is,  our  com- 
mutation field  grows  weaker  as  the  current  increases,  in- 
stead of  growing  stronger  as  it  should.  From  this  we  may 
set  it  down  as  a  settled  fact,  that  no  dynamo  of  any  consid- 
erable voltage  and  range  of  capacity  which  commutates  under 
the  leading  pole  corner  and  is  not  provided  with  some 
special  spark  preventing  device  or  arrangement  for  prevent- 
ing field  distortion  can  be  worked  from  no  load  to  full  load 
without  sparking  or  without  shifting  the  brushes.  During 
their  experimental  v/ork  on  balancing  armature  reaction, 
the  writer^  devoted  considerable  time   to  the  problem  of 
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sparkless  commutation,  and  as  a  result  have  devised  an  im- 
provement to  be  used  in  connection  with  balancing  coils,  by 
means  of  which  ideal  commutation  is  attained.  The  device 
is  simple,  and  accomplishes  the  desired  end  perfectly.  It 
consists  in  bridging  across  the  gap  between  the  pole-pieces, 
attaching  a  coinmutation  lug  to  the  center  of  this  bridge 
and  making  this  lug  the  center  of  the  balancing  coil,  the 
latter  being  provided  with  a  few  extra  turns.  The  arrange- 
ment is  shown  in  Fig.  2$,  which  represents  a  portion  of  the 
field  circuit  sectioned  centrally  in  the  plane  of  rotation. 
'Referring  to  Fig.  25,  na  and  I//  are  two  field  coils  wound 
round  the  pole  necks  C  and  D;  ,^,  is  the  commutation  lug 
which  is  attached  to  the  middle  of  the  lugs  /i  i,  which  latter, 
bridge  across  the  gap  between  the  pole-pieces  <?  andy".  The 
balancing  coil  (not  shown)  is  wound  through  the  holes  k,  /, 
///,  n,  o,  p,  with  the  commutation  lug,^  at  the  center  of  the 
coil.  The  path  for  magnetism  is  indicated  by  the  dotted 
lines.  It  will  be  noticed  that  a  part  ol  the  magnetic  lines 
are  shunted  across  between  the  pole-pieces  c  andy',  through 
the  bridge  lugs  //  /,  and-  do  not  pass  through  the  armature. 
Now  when  there  is  no  current  in  the  armature  or  balancing 
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FIG.    14.      A  METHOD   FOR   PREVENTING   ARMATURE 
REACTION. 
Exploration  Curve,  Full  Load,     v,  =  36  5.    c.  =  23  5.    Exciting  Cur- 
rent, 1.6  A.     Speed,  1,600  R.  p.  M.     Operated  as  a 
Motor,  Without  Balancing  Coil. 

coils,  it  may  be  easily  seen  that  the  fall  of  magnetic  poten- 
tial from  (■  to/ is  the  same  by  either  the  path  through  the 
bridge  lugs,  or  through  the  armature,  and  that"  the  commu- 
tation lug  ^- attached  to  the  middle  of  the  bridge  lugs,  must 
be  at  the  same  magnetic  potential  as  the  armature  teeth  op- 
posite, for  the  latter  are  connected  to  the  middle  of  the 
armature  circuit.  Therefore,  under  these  conditions,  which 
are  practically  what  we  have  when  the  machine  is  running 
light,  there  will  be  no  field  between  the  surfaces  A*  and  S  of 
the  commutation  lug  and  armature  respectively.  If  then 
our  brushes  are  set  so  that  commutation  takes  place  while 
the  short-circuited  coil  is  passing  under  the  commutation  lug, 
we  have  the  correct  conditions  for  sparkless  commutation. 
When  the  machine  is  loaded,  the  excess  of  ampere-turns  of 
the  balancing  coils  over  ampere-turns  of  the  armature, 
brings  a  magnetizing  force  to  bear  on  the  lug^'-  in  the  direc- 
tion indicated  by  the  arrow.  This  tends  to  increase  the 
magnetism  through  //  and  dimish  it  through  /,  but  as  h  is 
normally  saturated,  there  will  be  very  little  increase  in  its 
magnetism.  There  will,  however,  be  a  field  established 
under  the  commutation  lug,  by  the  deflection  of  the  lines 
from  the  bridge  lug  /  through  the  commutation  lug  and 
armature,  and  it  is  evident  that  the  stronger  the  current  in 
the  balancingcoils,  the  stronger  will  be  the  field  under  the 
commutation  lug.  We,  therefore,  again  have  the  correct 
condition  for  sparkless  commutation  when  the  machine  is 
loaded,  provided  our  balancing  coils  are  so  proportioned  as 
to  give  us  a  commutation  field  of  proper  strength.     From 
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METHOD    FOR    PREVENTING    ARMATURE 
REACTION. 


Exploration    Curve,  Full  Load.      v.  =  31.     c  =  24-      Exciting   Cur- 
rent, 1.6  A.     Speed.  1.520  R.  p.  M.     Operated  as  a 
Motor,  With  Balancing  Coil. 

this  it  will  be  seen  that  at  all  times  the  commutation  field  is 
proportional  to  the  current,  and  that  for  all  loads  we  have 
the  requisite  conditions  for  sparkless  commutation  without 
shifting  the  brushes. 

So  much  for  the  theory  of  this  plan,  and  now  comes  the 
important  qustion  "Will  it  work  in  practice?"  We  are 
able  to  answer  without  hesitation  that  such  a  machine  per- 
forms as  well  in  practice  as  in  theory,  and  that  actual  tests 
show  absolutely  sparkless  commutation  from  no  load  to  50 
per  cent,  overload  with  fixed  metallic  brushes.  More  than 
this,  practice  confirms  another  theoretical  advantage  ol  this 
improvement  which  we  have  not  yet  touched  upon.  It  will  be 
noticed  that  the  coinmutation  field  is  obtained  by  the  deflec- 
tion of  lines  from  bridge  lug /,  and  that  the  lines  so  deflected 
pass  through  the  armature,  and  consequently  are  added  to 
the  useful  magnetic  field.  We  might  expect  from  this, 
and  from  the  fact  that  since  the  brushes  are  midway  be- 
tween the  poles  there  are  no  back  ampere-tunis,  that  the 
machines  would  compound  somewhat  without  a  regular 
i;ornpoiintl  winding-     Thi^  fheorj^  \yas  entirely  suHaJned  by 


actual  trial.  It  was  found  under  test,  that  by  slightly  shift- 
ing the  position  of  the  brushes  forwaid  or  backward,  it  was 
possible  to  make  a  few  of  the  armature  turns  act  with,  or 
against  the  field  winding  at  will,  and  this  without  any  effect 
on  the  sparkless  commutation,  so,  long  as  the  brushes  were 
not  moved  beyond  the  limits  of  the  commutation  field. 
The  result  of  this  is  that  by  simply  shifting  the  brushes,  the 
compounding  of  the  machine  may  be  so  changed  that  it 
can  be  adjusted  at  any  point  from   10  per  cent,   drop  to  lo 
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pier  cent,  over-compound,  and  this  without  interfering  with 
the  commutation  in  any  way; 

Thus  by  this  simple  contrivance  we  attain  sparkless  com- 
mutation without  shifting  of  brushes,  and  a  compound  ng 
adjustable  at  will.  It  is  not  claimed  that  thebioad  idea  of 
a  commutation  iug  is  new,  but  the  success  of  tuch  a  con- 
trivance depends  aliogeiher  on  the  way  in  wliich  it  is  ap- 
plied. Unless  the  magnetic  effects  of  the  armature  currents 
are  taken  care  of  properly,  a  commutation  lug  would  prove 
worse  than  useless  and  we  would  be  likely  to  get  an  effect 
just  ihe  opposite  of  that  desired.  Thus  it  will  be  seen  that 
the  advantages  which  we  have  shown  as  resulting  from  the 
use  of  this  system  of  commutation  arise  not  from  the  use 
of  a  commutation  lug  alone,  but  from  its  use  in  connection 
with  coils  for  balancing  armature  reactions.  Direct  ex- 
periment has  shown  that  this  system  of  commutation  will 
not  give  satisfactory  results  except  when  used  in  connection 
with  balancing  coils.  Aside  from  the  effect  on  commuta- 
tion, however,  balancing  ccnls  have  some  very  important 
advantages  to  which  we  will  briefly  call  attention.  By  their 
use  the  capacity  of  a  machine  of  given  size  and  weight  may 
be  greatly  increased,  and  ttie  resulting  machine  still  be  far 
better  in  quality  and  operate  more  satisfactorily  than  those 
of  ordinary  design.  The  reasons  for  drawing  this  conclu 
sion  are  briefly  these:     Since  (he  output  of  these  machines 
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is  in  no  degree  limited  by  armature  reaction,  it  is  possible 
to  load  the  armature  with  as  much  copper  as  can  be 
crowded  onto  it  and  to  work  this  greatly  increased  amount 
of  copper  to  its  safe  heating  limit— the  heating  of  the 
armature  conductors  bemg  the  only  limit  to  the  capacity  of 
a  given  armature;  and  the  core  losses  may  be  much  less  in  a 
machine  of  this  type,  since  the  magnetic  densities  in  the  core 
may  be  made  as  low  as  we  choose,  and  this  will  permit  the 
armature  to  be  loaded  with  still  more  copper. 

With  the  standard  peripheral  velocity  of  3,000  feet,  it  is 
easy  lo  get  an  output  of  20  to  30  watts  per  pound  total 
weight  of  dynamo,  and  for  large  size  of  machines  even  still 
greater  output  per  pound.  With  armature  reaction  balanced, 
there  is  no  necessity  for  high  reluctance  in  air-gap  and  teeth, 
and  it  is  therefore  made  as  low  as  possible  for  the  whole 
magnetic  circuit.  The  air-gap  is  reduced  to  what  suffices 
for  clearance,  and  the  armature  and  field  are  worked  at  as 
low  densities  as  is  consistent  with  economy  of  iron.  By 
this  means  from  one-half  to  three-fourths  or  even  more,  of 
the  ampere-turns  on  the  field  may  be  saved  with  a  corre- 
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sponding  saving  in  field  copper  and  field  energy.  This  and 
the  reduced  core  losses  reduce  the  fixed  losses  in  the 
dynamo  to  a  minimum,  bringing  them  below  what  is  possi- 
ble with  the  ordinary  construction,  and  the  result  is  a  very 
material  change  in  the  shape  of  the  efficiency  curve  of  the 
machine.  Since  the  fixed  losses  are  very  small,  the  ma- 
chines will  have  unusually  high  efficiency  on  Hght  loads;  the 
efficiency  curves  run  up  very  sharply  and  bend  oft' to  a  very 
uniform  efficiency  throughout  the  greater  part  of  the  range 
of  loa4.     This  is  2,  very  decided  advantage  where  machine:^ 


are  expected  to  work  under  considerable  range  of  load,  as 
they  usually  are,  both  for  lighting  and  power  purposes.  In 
designing  machines  it  is  also  an  easy  matter  to  proportion 
materials  according  to  their  relative  prices.  Thus,  with  a 
design  containing  a  given  amount  of  copper,  we  can  increase 
the  copper  slightly  and  reduce  the  iron  and  steel,  keeping 
the  capacity  of  the  machine  the  same  and  thereby  effect  a 
saving  in  Cost  perhaps,  or  we  may  increase  the  iron  and 
steel  and  reduce  the  copper  to  effect  a  similar  saving.  With 
ordinary  designs  such  an  adjustment  as  this  would  be  out 
of  the  question,  exceptat  a  sacrifice  of  valuable  qualities  ol 
the  machine,  for  the  invariable  rule  is  that  the  magneto-mo- 
tive force  of  the  armature  ampere-turns  may  never  exceed 
the  magneto-motive  force  impressed  by  the  field  between  the 
pole  faces. 

The  value  of  sparkless  commutation  is  almost  beyond 
price.  Commutation  has  long  been  recognized  as  the 
greatest  bugbear  of  continuous  current  machinery.  What- 
ever adds  to  the  life  of  the  commutator  adds  to  the  durabil- 
ity of  the  machine,  and  the  entire  prevention  of  sparking  is, 
therefore,  an  important  feature.  To  be  able  also  to  have  the 
brushes  permanently  fixed  is  of  decided  value,  and  tliis  when 
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taken  with  sparkless  commutation  makes  a  dynamo  self-at- 
tendant to  a  greater  degree  than  usual.  The  extra  cost  ot 
applying  these  improvements  to  a  dynamo  is  far  more  than 
balanced  by  the  saving  effected  in  materials,  and  the  writers 
believe  that  the  application  of  these  methods  of  design  in 
dynamos  would  make  a  pronounced  and  nnportant  step 
toward  the  practical  perfection  of  this  class  of  machinery. 


American    Institute   of    Electrical    Engi- 
neers. 

At  the  regular  monthly  meeting  of  the  council  of  the  In- 
stitute held  on  March  20th,  the  following  named  associate 
members  were  elected  :  Thomas  D.  Boyles,  Schenectady, 
N.  y.;  W.  J.  Davis,  Jr.,  Schenectady,  N.  Y.;  John  D.  E. 
Duncan,  Pittsfield,  Mass.;  William  Esty,  Urbana,  111.; 
Joseph  W.  Frost,  New  York,  N.  Y.;  W.  L.  Garrels,  St. 
Louis,  Mo.;  Lucien  H.  Gilmore,  Palo  Alto,  Cal.;  James  E. 
Grist,  Philadelphia,  Pa.;  Wm.  J.  Hiss,  Jr.,  Bethlehem,  Pa.; 
Henry  C.  Jones,  Montgomery,  Ala.;  Rollen  N.  Larrafaee, 
New  York,  N.  Y.;  P.  R.  Middlemiss,  New  Orleans,  La.; 
INIariano  L.  Mora,  New  York,  N.  Y.;  Chas.  T.  Mosman, 
Schenectady,  N.  Y.;  Ralph  D.  Mershon,  Pittsburg,  Pa.; 
M.  J.  O'SuUivan,  Baltimore,  Md.;  Price  I.  Patton,  Phila- 
delphia,   Pa.;   Thos.   A.    W.    Shock,     Sacramento,     Cal.; 
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Chas.   H.  Stanton,  Philadelphia,  Pa. ;  Alex.  Stratton,  New 
York,  N.  Y. 

The  following  named  associate  members  were  transferred 
to  full  membership:  William  Henry  Powell,  Manchester 
Conn.;  Alonzo  S.  Kimball,  Worcester,  Mass. ;  Edgar 
Woods  Mix,  Paris,  France. 

As  required  by  the  rules  of  the  Institute,  the  council  can- 
vassed the  nominating  papers  received  from  the  membership 
and  prepared  the  following  ticket: 

For  president — Dr.   Louis  Duncan  of  Baltimore. 

For  vice-presidents — Dr.  M.  I.  Pupin,  New  York,  N.  Y.- 
W.  F.  C.  Hasson  of  San  Francisco.  Cal.;  Angus  S.  Ilib- 
bard  of  Chicago. 

For  managers — Carl  Hering  of  Philadelphia,  Bion  J.- 
Arnold of  Chicago,  Charles  F.  Scott  of  Pittsburg,  Dr  Gary 
T.  Hutchinson  of  New  York,  N.  Y. 

For  treasurer — George  M.  Phelps  of  New  York,  N.  Y. 

The  vice-presidents  aiid  managers  holding  ovej-  by  the 
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rules  are:  Vice-presidents,  Prof.  W.  A.  Aathony,  Prof. 
Francis  B.  Crocker  and  James  Hamblet  of  Xew  York; 
managers.  Prof.  Harris  J.  Ryan  of  Ithaca,  N.  Y.,  Chas. 
Hewitt  of  Philadelphia,  J.  J.  Carty  and  W.  J.  Ham- 
mer of  Xew  York,  A.  E.  Kennelly  of  Philadelphia  and  W. 
D.  Weaver,  Chas.  S.  Bradley  and  W.  B.  Vansize  of  New 
York. 

At  the  meeting  of  the  Institute  at  12  ^Yest  Thirty-first 
street  in  the  evening  ,  eighty  members  and  guests  were 
present.  A  paper  on  "  A  Method  for  Preventing  Armature 
Reaction"  by  Prof.  H.  J.  Ryan  and  Milton  E.  Thompson 
was  read  by  the  former.  It  is  presented  in  this  issue  of  the 
vlf^TERN  Electrician.     The  discussion  was  participated 
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in  by  Townsend  \Volcott,  W.  L.   Bliss,   E.  A.  Merrill,  Dr. 
■C.  T.  Hutchinson,  C.  S.  Bradley,  C.    O.   Mailloux,  Dr.  C. 
E.  Emery,  A.  E.  Kennelly,  G.   S.  Dunn  and  Maxwell  M. 
!Mayer. 


.   The  Connecticut  Railway  War. 

The  fight  between  the  steam  and  electric  railway  com- 
panies in  Connecticut  is  being  vigorously  prosecuted.  On 
March  19th  representatives  of  the  New  York,  New  Haven 
A:  Hartford  and  New  York  &  New  England  Railroad 
■companies  appeared  before  the  railroad  committee  of  the 
legislature  to  protest  against  the  granting  of  charters  to  elec- 
tric lines  paralleling  existing  railroads.  Ex-Judge  John 
M.  Hall,  vice-president  of  the  New  York,  New  Haven  & 
Hartford  railroad,  presented  the  following  statistics  show- 
ing the  depreciation  in  receipt  of  fares  during  the  past  three 
months,  which  are  traced  directlv  to  the  competition  by 
-electric  railroads  where  they  parallel  the  New  Haven  lines 
between  stations: 

Between  Norwalk  and  Rowayton,  a  loss  of  50  per  cent. 
of  the  entire  business.  Between  Bridgeport  and  Southport, 
a  loss  of  80  per  cent,  of  all  business.  Between  Bridgeport 
-and  Stratford,  $35  per  day.  Between  New  Haven  and 
Woodmont  station,  50  per  cent,  of  all  busine=;s.  Between 
New  Haven  and  West  Haven,  70  per  cent,  of  all  business. 
Between  Wallingford  and  Meriden,  30  per  cent,  of  all  busi- 
ness. Between  New  Haven  and  Lake  Saltonstall,  45  per 
•cent,  of  all  business.  Between  Meriden  and  Yalesville, 
about  90  per  cent,  of  all  business.  Between  Southington 
and  Plantville,  practically  all  the  business.  Between  Union- 
ville  and  Hartford,  40  per  cent,  of  all  business.  Between 
Hartford  and  Glastonbury,  30  per  cent,  of  all  business.  Be- 
tween Derby,  Ansonla  and  Birmingham,  90  per  cent,  of  all 
business.  Between  Ansonia  and  Derby  $1,500  a  year.  Be- 
tween Naugatuck  and  Waterbury,  $300  a  month.  Between 
Union  City  and  Waterbury,  $170  per  month.  Between 
Waterbury  and  Naugatuck,  90  per  cent,  of  all  business. 
Between  Winnipank  and  North  Norwalk,  50  per  cent,  of  all 
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"business.  Between  South  Norwalk  and  Winnipank,  go  per 
cent,  of  all  business.  Between  Norwalk  and  Royalton,  50 
per  cent,  of  all  business.  Between  Danbury  and  Bethel, 
75  per  cent,  ol  all  business. 

The  statements  by  the  representatives  of  the  different 
-steam  railroads  created  a  great  deal  of  comment,  as  the  re- 
•duction  in  their  receipts  caused  by  electric  road  competition 
far  exceeds  any  computation  previously  made. 

Another  point  raised  is  that  many  of  the  electric  lines  are 
■owned  outside  the  state.  James  L.  Cowles  of  Farmington, 
who  has  been  attending  all  the  railroad  committee  hearings 
at  Hartford  this  winter,  makes  this  assertion.  He  makes 
the  following  statement: 
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Of  the  $ii:;o,ooo  of  stock  issued  by  the  New  London 
Street  Railway  company,  only  $10,600  belongs  to  citizens 
of  the  state.  The  remaining  $139,400  is  divided  among  fifty 
ou^^siders. 

The  Norwich  Street  Railway  company  has  issued  $250,- 
000  of  stock.  Only  three  of  the  stockholders  in  this  com- 
pany are  citizens  of  the  state  and  they  hold  $2,200  of  the 
stock. 

Four  persons  own  $312,000  of  the  $550,000  of  stock  is- 
sued by  the  New  Britain  Central  &  Electric  company, 
which  controls  not  only  the  transportation  but  the  lighting 
of  New  Britian  by  electricity. 

Of  the  $2,000,000  of  stock  of  the  Bridgeport  Traction 
company,  $1,768,000  is  owned  by  persons  who  are  subject 
neither  Lo  Connecticut  courts  nor  to  Connecticut  public 
opinion. 

Two-thirds  of  the  stock  of  the  Danbury  and  Bethel  street 
railway  is  in  the  hands  of  strangers. 

Of  the  16,000  shares  of  stock  issued  by  the  Winchester 
avenue  railway  of  New  Haven,  757  shares  are  owned  by  five 
citizens  of  Connecticut.  The  balance,  I5,''243  shares,  is 
owned  and  controlled  by  seven  persons  outside  of  Connec- 
ticut. 

Of  the  $130,000  of  stock  owned  by  the  Norwalk  Tram- 
way company,  $94,600,  nearly  three-fourths,  is  owned  out- 
side of  Connecticut. 

The  A'trw  York  Trihitne  gives  this  explanation  of  the 
state  of  afl^airs  in  Connecticut: 

People  in  Wall  street  who  comment  on  railroad  affairs  in 
all  parts  of  the  country  are  talking  with  amused  interest 
about  the  news  from  Connecticut  ttmt  the  New  York,  New 
Haven  &  Hartford  Railroad  company  is  doing  all  that  it 
can  to  hinder  and  hamper  competition  in  Connecticut  in 
the  form  of  the  electric  lines.  A  large  part  of  New  Jersey, 
including  all  the  region  around  Jersey  City,  Newark,  Eliza- 
beth and  other  well-known  cities  in  that  state,  is  gridironed 
with  electric  lines.  A  tremendous  network  of  these  lines, 
with  very  small  meshes  in  the  network,  has  been  spread 
over  the  northern  and  eastern  districts  of  the  state  of  New 
Jersey.  The  great  steam  railroad  companies,  which  have 
been  doing,  in  previous  years,  so  enormous  a  suburban 
traffic  between  New  York  and  the  cities  of  New  Jersey, 
have  not  gone  to  the  Legislature  of  New  Jersey  and  begged 
that  the  competition  of  the  electric  lines  be  cut  off  or  pre- 
vented.    It  is,  of  course,  evident   that  when  electric  lines 
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are  run  in  competition  with  great  railroad  systems  of  steam 
lines,  the  steam  lines  will  lose  a  part  of  their  short-trip 
traflic,  but  railroad  managers  of  brains,  of  intelligence,  of 
ability  and  enterprise,  like  the  men  who  control  and  direct 
the  aflairs  of  the  vast  Pennsylvania  railroad,  do  not  go  to 
Legislatures,  appealing  to  them  to  save  them  from  the  com- 
petition of  the  trolley  cars.  The  New  York,  New  Haven 
&  Hartford  railroad,  however,  holds  the  Legislature  of 
Connecticut  and  the  whole  state  of  Connecticut  so  com- 
pletely in  its  grip  that  it  is  bold  enough  to  ask  the  Legisla- 
ture to  refuse  to  grant  charters  to  electric  lines  which  it 
thinks  will  injure  its  short-trip  traffic.  Of  course  it  is  in 
the  interests  of  the  cities  and  towns  and  villages  of  Con- 
necticut that  the  largest  possible  number  of  electric  lines 
shall  be  built  in  order  to  afford  the  most  extensive  facilities  for 
intercommunication.  It  is  doubtful.  Wall  street  experts  say, 
if  there  is  any  other  state  in  the  Union  in  which  a  railroad 
company  would  have  the  effrontery  to  go  before  a  Legislature 
and  ask  that  the  competition  of  trolley  lines  with  the  rail- 
road should  be  hampered  or  obstructed.  But  Connecticut 
is  a  peculiar  state,  with  a  peculiar  Legislature,  and  the  New- 
York,  New  Haven  &  Hartford  railroad  has  held  that 
state  for  many  years  with  a  clutrh  that  it  seems  impossible 
to  loosen. 

Wall  Street  men  who  are  familiar  with  the  affairs  of  the 
New  York,  New  Haven  &  Hartford  railroad  say  that  the 
stock  oi  that  road,  to  a  considerable  extent,  is  distributed  all 
over  the  state  of  Connecticut  in  smallholdings,  each  holder 
having  a  few  shares.  These  holders  of  the  stock  of  the  New 
York,  New  Haven  &:  Hartford  railroad  are  so  numerous 
in  the  state,  and  so  widely  scattered  in  the  state  that  with 
the  peculiar  system  of  representation  which  prevails  in  Con- 
necticut, they  are  able,  as  a  rule,  to  control  the  Legislature. 
Hence,  the  New  York,  New  Haven  &:  Hartford  railroad 
ventures  to  ask  the  Legislature  that  the  competition  of  the 
trolley  lines  shall  be  obstructed,  and  hopes  that  its  applica- 
tion will  be  granted. 


COMMUNICATION. 


Another  Correction  in  N.  W.  Perry's 
Paper. 

To  the  Editor  of  the  WESTERN  Electrician: 

I  notice  in  the  last  issue  of  your  journal  a  letter  from 
Nelson  W.  Perry,  making  some  corrections  in  his  paper 
read  in  Cleveland.  I  am  amazed  at  his  action  in  leading  uncor- 
rected in  this  letter  his  figures  on  the  results  of  electric  stor- 
age, when  it  was  clearly  shown  at  the  convention  that  his 


figures  were  not  only  ridiculous,  but  false.  For  instance, 
Mr.  Edgar  of  the  Boston  Edison  company,  owner  of  the 
largest  electric  storage  battery  plant  in  the  world,  was  kind 
enough  to  publish  the  exact  cost  of  this  battery,  and  Mr. 
Perry's  figures  are  50  per  cent,  higher  than  the  price  Mr. 
Edgar's  company  actually  paid. 

Figuring  batteries  at  a  12  hour  rate  of  discharge,  the  co.^t 
per  horse  power  hour  is  of  course  much  lower  than  when 
worked  at  an  hour  and- a  half  rate,  and  even  when  worked 
at  an  hour  and  a  half  rate  Mr.  Edgar's  figures  were  $33.33 
per  horse  power  hour,  which  would  amount  to  about  $24 
per  horse  power  when  worked  at  a  12  hour  rate. 

It  is  a  fact  which  cannot  be  disputed  that  batteries  can  be 
installed  to-day  of  central  station  type  for  this  latter  figure, 
and  why  Mr.  Perry  should  insist  upon  stating  and  restating 
■figures  of  which  he  has  absolutely  no  knowledge  I  am  at  a 
loss  to  understand.     By   substituting  correct  figures  as  to 
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FIG.    24.      A  METHOD   FOR   PREVENTING  ARMATURE 

REACTION. 

first  cost  of  storage  batteries  and  the  cost  of  maintaining  the 
same,  the  results  obtained  are  as  follows: 

Recapitulation.  Saving  effected. 

Coal         Coal  Coal        Coal 

Present  method,  steady  load..   $48.68      %(iS-^-z-  ? $ 

Present  gas  engine 83.28       103.61  29.50         44-79 

Combined     feed    and     steam 

storage 94-42       m-35  23-36        37-05 

Feed  stor.ige 97-58       117. 5^3  2020         30.82 

Without  storage;    load   factor 

25  percent ' 117.73      148.40  

.Steam  storage 97,24       114-27  2^.54        34.13 

Complete  battery  storage 83. 19      100. 12  34-59       48,39 

Herrekt  Lloyd. 


Northwestern  Electrical  Association. 

The  sumtTier  convention  of  the  Northwestern  Electrical 
association  will  be  held  in  Chicago  in  July,  and  although 
the  arrangements  are  in  temporary  abeyance,  owing  to  the 
recent  death  of  President  Thom,  the  local  committee  of  ar- 
rangements has  been  appointed  and  will  soon  layout  a  plan 
of  entertainment  for  the  visitors.  This  committee  consists 
of  S.  F.  B.  Morse,  chairman,  Chas.  E.  Gregory,  John 
Valentine,  A.  C.  Bunce  and  J.  W.  Wolff.  The  Grand 
Pacific  Hotel  is  very  conveniently  located  in  the  electrical 
district  of  Chicago,  and  would  undoubtedly  be  selected  as 
the  convention  headquarters  were  it  not  for  the  generally 
regretted  fact  that  it  is  to  be  abandoned  as  a  hotel  after 
April  ist.  Some  other  down-town  hotel  will  therefore  be 
decided  upon,  and  there  will  be  no  lack  of  accommodations 
for  all  comers.  Chairman  Morse  will  soon  call  the  commit- 
tee together  for  a  prtliminary  meeting. 


Lord  Kelvin  on  Electric  Locomotion. 

Lord  Kelvin  distributed  the  prizes  at  the  Mechanics' 
Institute,  Crewe,  England,  and  spoke  especially  of 
electrical  development  in  railway  work.  He  said  tech- 
nical training  not  only  offered' facilities  for  earning  a  liveli- 
hood, but  afforded  knowledge  that  made  life  worth  living. 
He  believed  every  workman  who  felt  interested  in  his  work, 
whose  mind  was  occupied  while  his  hands  were  at  work, 
would  have  a  happier  life  than  the  workman  whose  mind 
was  a  blank.  Technical  schools  offered  the  rising  generation 


FIG.    25.      A   method   for   PREVENTING   ARM.A.TURE 
REACTION. 

enormous  advantages,  but  while  technical  colleges  could  not 
create  men  like  George  Stephenson,  they  gave  every  man  a 
chance  of  using  to  the  utmost  his  natural  faculties.  In  going 
through  the  Crewe  works  that  day  he  was  much  struck  with 
the  new  electrical  development  which  was  taking  place.  He 
himself  took  an  intense  interest  in  electricity  early  in  life, 
and  he  had  never  ceased  to  take  an  interest  in  it;  therefore, 
it  had  been  the  greatest  possible  pleasure  to  him  to  see  elec- 
trical science  brought  out  from  mere  book  science,  from  the 
science  of  the  university  laboratories,  to  be  a  great  auxiliary 
in  the  work  of  mankind.  He  did  not  predict  that  it  would 
come  to  pass  immediately,  but  he  thought  it  possible  that 
steam  locomotion  might  be  superseded  on  their  railways  by 
electricity.  Mr.  Webb,  chief  engineer  of  the  London  and 
Northwestern  railway,  in  a  subsequent  address  said  that  it 
the  company  gave  instructions  to  have  electric  trains,  he 
would  undertake  to  have  one  ready  in  two  weeks. 
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When  the  Conkling  bill  providing  for  submitting  to  the 
people  of  New  York,  Brooklyn  and  Buffalo  the  question  of 
municipal  ownership  of  surface  roads  was  before  the  cities 
committee  ot  the  Assembly  and  the  railroads  committee  of 
the  Senate,  E.  H.  Crosby  of  the  Social  Reform  club  of  New 
York,  David  G,  Archibald  of  New  York,  Samuel  Gompers 
of  the  Federation  of  Labor,  Alderman  Joseph  Clark  of 
Brooklyn,  Robert  Baker  of  the  same  city  and  Henry 
White,  as  the  representative  of  the  United  Garment  workers 
of  New  York,  favored  the  bill.  It  is  remarked  that  move- 
ments of  this  kind  are  generally  encouraged  by  professional 
"labor"  leaders,  while  representative  business  men  as  a  rule 
are  found  on  the  other  side  of  the  question.  These  social- 
istic doctrines  do  not  appeal  to  men  who  have  their  capital 
invested  in  enterprises  depending  for  their  success  upon 
(Teneral  prosperity.  Just  now  there  is  an  unusual  amount 
of  interest  in  this  movement  in  New  York  state,  and  the 
most  plausible  explanation  is  to  be  found  in  mere  unreason- 
ing sentimentality  due  to  the  recent  strike.  Elsewhere  in 
this  issue  is  presented  a  very  sensible  editorial  upon  this 
subject  which  appeared  recently  in  the  New  York  Sun. 
Many  abuses  that  are  bound  to  follow  the  adoption  of  this 
policy  are  pointed  out.  It  is  remarked  that  ''reforming 
things  by  resolution  is  a  mighty  easy  job,"  but  the  reflection 
is  added  that  "considering  that  our  great  cities  have  not 
yet  shown  any  satisfactory  ability  to  govern  themselves  and 
manage  their  own  business,  what  reason  is  there  to  believe 
that  they  can  be  any  more  successful  in  owning  and  manag- 


ing the  street  railways?"  While  there  is  so  much  dissatisfac- 
tion with  the  method  of  conducting  municipal  business  in 
large  cities  it  seems  no  less  than  criminal  to  put  additional 
power  and  patronage  in  the  hands  of  men  who  are  daily  de- 
nounced for  their  inefficiency  and  careless  methods,  if  indeed 
not  for  positive  dishonesty. 


Legislative  investigating  committees  seldom  accom- 
plish anything  in  the  way  of  lasting  improvement  in  the  public 
service,  although,  ostensibly,  that  is  tlie  object  for  which 
they  are  created;  but  in  the  last  investigation  begun  in  New 
York  city,  including  the  gas  meter,  quarantine  and  electrical 
subway  departments,  there  is  promise  of  practical  reform  if 
the  inquiry  be  honestly  conducted.  In  the  case  of  the  elec- 
trical subway  commission,  there  is  no  doubt  that  a  care- 
ful investigation  of  the  working  of  this  department  would 
lead  to  its  abolishment.  There  is  no  excuse  for  continuing 
this  costly  bureau,  and  there  is  no  reason  why  three  profes- 
sional politicians  sbou.ld  be  given  authority  to  hamper  andan- 
noy  the  electrical  interests  of  the  city.  Tliese  commissioners 
get  $5,000  a  year  each,  and  this  is  only  the  beginning  of  the 
expense  of  conducting  the  office.  Commissioner  Kearney's 
services  might  be  of  some  value  to  the  community  if  they 
were  required,  but  they  are  not  at  this  time.  There  is  pos- 
itively no  excuse  for  paying  Commissioners  Cummings  and 
Hess  $5,000  each.  They  are  incapable  of  earning  their 
salaries  as  commissioners.  Heretofore  Amos  Cummings  has 
been  regarded  as  a  high-minded  citizen  and  a  representative 
newspaper  man,  but  he  cannot  continue  in  his  present  office 
and  retain  the  respect  of  right-thinking  men.  As  for  Com- 
missioner Hess,  who  is  described  as  a  "good  fellow,"  he  will 
probably  retain  his  office,  draw  his  salary  and  enjoy  himself 
at  the  expense  of  the  public,  until  he  is  removed  or  the  ofhce 
abolished. 


Minister  Thurston,  the  capable  and  energetic  repre- 
sentative of  the  Hawaiian  republic  at  Washington,  has  in- 
curred the  displeasure  of  the  Cleveland  administration  and 
his  recall  has  been  demanded  by  Sectetary  Gresham.  The 
excuse  given  for  this  action  is  that  Minister  Thurston  vio- 
lated diplomatic  etiquette  in  giving  out  for  publication  offi- 
cial information  before  it  was  submitted  to  the  state  depart- 
ment, but  this  may  be  considered  a  mere  pretext,  and  a 
flimsy  one,  too,  considering  all  the  circumstances.  It  has 
been  known  for  some  time  that  the  administration  was  dis- 
pleased with  the  representative  of  the  young  republic,  and 
as  he  has  not  evinced  a  disposition  to  make  his  peace  with 
the  state  department,  his  return  was  considered  merely  a 
question  of  time.  The  resentment  displayed  agamst  Mr. 
Thurston  was  provoked  by  his  reply  to  the  report  of  Para- 
mount Blount  and  his  subsequent  activity  in  behalf  of  the 
Pacific  cable  project,  which  was  defeated  by  the  administra- 
tion only  after  a  bitter  fight.  In  this  controversy  particu- 
larly Minister  Thurston  proved  a  very  troublesome  oppo- 
nent, and  he  caused  the  Cleveland  contingent  much  annoy- 
ance and  more  uneasiness.  His  marked  ability,  high  per- 
sonal character  and  manly  independence  gave  him  much 
prominence  and  influence  in  Washington,  and  his  retire- 
ment will  be  a  considerable  loss  to  diplomatic  circles.  As 
the  friend  of  the  Pacific  cable  project  and  as  an  earnest  ad- 
vocate of  American  control  of  that  enterprise.  Minister 
Thurston  won  the  confidence,  respect  and  esteem  of  the 
American  people. 


Advocates  of  government  control  of  the  telegraphs  in 
this  country  will  find  food  for  thought  in  a  recent  report  to 
the  House  of  Commons.  An  examination  of  the  estimates 
submitted  for  the  operation  of  the  British  Postal  Telegraph 
Department  for  the  year  ending  on  March  31,  1895,  shows 
a  growing  deficiency.  The  actual  deficiency  for  the  previ- 
ous year  was  about  $2,400,000.  This,  amount  included 
$1,500,000,  the  annual  interest  charges  on  stock  created  for 
the  purchase  of  the  telegraphs.  The  deficit  for  the  current 
year,  including  the  same  charges,  is  estimated  to  be  $2,700,  ■ 
000,  or  an  increase  of  $300,000,  although  the  gi-oss  receipts 
from  telegrams  is  expected  to  show  an  increase  of  about 
$450,000.  If  in  the  compact,  thickly  settled  United  King- 
dom, after  years  of  operation,  the  government  postal  tele- 
graph department  shows  a  growing  deficiency,  how  much 
more  uneconomical  would  be  an  experimental  transfer  of 
the  telegraph  lines  and  the  opening  of  thousands  of  new 
stations  throughout  the  wide  and  lightly  settled  areas  of  the 
United  States?  In  the  present  condition  of  the  national 
treasury  the  venture  wou]4  be  suicidal.  And  it  is  difficult  to 
see  how  any  great  benefit  could  result  at  any  time.  The 
government  simply  could  not  conduct  the  telegraph  business 
of  the  country  as  cheaply  as  private  corporations,  even  on 
the  basis  of  stations  and  lines  now  in  existence.  Would 
any  administration  dare  to  carry  economy  to  such  an  ex- 
treme as  the  Western  Union  Telegraph  company  does,  for 
instance?     The  service  might  be  extended  and  improved, 


but  it  would  only  be  at  great  cost.  The  expense  would  be 
borne  by  the  whole  people,  while  the  benefit  would  be  felt 
by  perhaps  one-tenth  of  the  people.  There  would  undoubt- 
edly be  considerable  increase  in  telegraphic  business;  but  it 
cannot  be  believed  that  this  accession,  together  with  even  a 
great  improvement  in  the  service,  would  be  sufiScient  to  war- 
rant an  experiment  so  plainly  uneconomic  in  a  countr^'^  with, 
business  and  topographical  conditions  such  as  obtain  in  the 
United  States. 


Another  strike  in  which  electrical  men  were  interested: 
has  been  officially  declared  off,  and,  as  usual,  the  misguided 
workmen  who  attempted  to  coerce  their  employers  into- 
granting  their  demands  have  been  the  chief  sufferers.  As- 
a  matter  of  fact  it  is  claimed  that  a  week  after  the  strike 
was  ordered  the  contractors  had  all  the  men  they  needed 
to  carry  on  the  work,  and  as  these  men  will  be  retained^ 
the  great  majority  of  strikers  among  the  electrical  workers- 
will  be  out  of  employment.  On  February  iSth  the  Broth- 
erhood of  Electrical  Workers  of  New  York  ordered  the 
strike,  as  the  Electrical  Contractors'  association  refused  to- 
grant  the  demand  for  an  eight-hour  day  at  once,  the  em- 
ployers offering  to  compromise  by  granting  the  demand  on, 
May  15th.  Last  week's  agreement  fixes  the^date  at  May 
ist,  but  many  of  the  old  men  will  not  be  able  to  find  work 
as  the  contractors  will  retain  the  men  employed  to  take  the 
strikers'  places.  Of  the  400  men  who  went  out  on  the 
strike  300  will  be  obliged  to  find  new  positions.  Aside 
from  this  fact  and  the  loss  of  prestige  which  the  work- 
men's organization  suffered  through  the  failure  of  the 
strike,  the  new  agreement  does  not  recognize  the  Brother- 
hood of  Electrical  Workers,  but  leaves  all  the  employes  of 
ths  contractors  free  to  organize  a  newjunion.  There  is  no- 
danger  that  ineflicient  workmen  will^e  employed,  as  each 
applicant  must  submit  to  an  examination  to  determine  his 
qualifications  before  securing  employment.  Of  course  the 
contractors  suffered  considerable  loss^'through  the  strike 
but  they  come  out  of  the  controversy  with  the  advantage  of 
an  important  victory  which  will  greatly  strengthen  their  or- 
ganization. It  is  to  be  hoped  that  the  lesson  of  this  failure 
will  not  be  entirely  lost  upon  the  workmen,  and  that  here- 
after they  will  not  be  so  willing  to  engage  in  ill-advisedl 
strikes. 


Rumors  have  been  in  circulation  during  the  last  few 
weeks  of  a  proposed  consolidation  between  the  General 
Electric  and  Westinghouse  companies.  Similar  reports  have 
been  spread  at  intervals  before,  but  have  never  come  to  any- 
thing. This  journal  has  always  maintained  that  it  was  im- 
possible for  any  one  company  or  consolidation  of  companies 
to  control  the  electrical  business  becauselof  its'nature,  which 
is  widely  different  from  that  of  some  single  material  product. 
All  attempts  to  control  the  situation  so  far  have  been 
failures. 

With  this  experience  it  is  easy  to  seejthat  such"a  combi- 
nation  of  interests  for  such  a  purpose  would^simply  invite 
increased  competition.  Any  well-informed  electrical"  en- 
gineer can  design  satisfactory  electrical  machinery,  and 
nowadays  this  can  be  done  without  costly  experimenting. 
Moreover,  small  manufacturers,  unhampered  with  immense 
interest-bearing  indebtedness  and  enormous  capital  stock 
to  pay  dividends  on,  can  enter  the  field  and  build  any  par- 
ticular lin^  of  electrical  machinery  as  cheaply  as'ihe  larger 
companies.  Today  without  a  single  fundamental  patent  to 
depend  on,  with  all  classes  of  material  that  enter  into  elec- 
trical  construction  to  be  bought  freely  in  open  market,  it  is 
unreasonable  to  suppose  that  any  such  attempt  will  be  made. 
On  the  other  hand,  it  is  quite  probable  that  the^two  com- 
panies mentioned  have  become  weary  of  litigation,  achievint^ 
nothing  and  transferring  their  profits  to  the  pockets  of  the 
lawyers  instead  of  to  the  stockholders,  and  no  doubt 
they  are  anxious  to  perfect  an  arrangement  which  wil! 
put  an  end  to  such  a  state  of  affairs.  That  they  should 
attempt  a  policy  of  extermination  to  smaller  concerns 
is  unlikely,  as  they  would  most  assuredly  be  worsted 
in  the  long  run.  On  the  contrary,  it  would  seem  that  the 
agreement  is  to  be  made  to  put  an  end  to  profitless  lawsuits. 
Such  a  course  might  go  far  toward  settling*  and  solidifying 
the  electrical  industry,  encouraging  capital  to  invest  freely 
in  the  many  advantageous  enterprises  that  are  open  to  it. 
Furthermore,  the  present  prices  of  electrical  apparatus  are 
e.Kceedingly  low,  but  with  the  cessation  of  legal  hostiHties  it 
is  possible  that  the  wild  cutting  of  prices  will  cease,  too,  and 
goods  will  not  be  sold  at  a  mere  living  profit  or  a  distinct 
loss.  This  would  mean  better  prices  all  round,  in  which  all 
engaged  in  the  industry  would  share.  With  the  business 
outlook  brightening  in  all  parts  of  the  country,  and  a  good 
demand  for  apparatus,  the  industry  is  in  a  most  hopeful 
condition. 

No  combination  will  ever  control  this  entire  business  oi- 
drive  out  legitimate  competition  from  the  field — the  field  is 
open  and  will  remain  so. 


March  30   i&i,3 

Electricity  Direct  from  Coal.' 
By  Alfred  H.  Blcheker. 

TJie  endeavors  of  scientists  and  inventors  to  convert 
liirectly  the  potential  energy  of  coal  into  electrical  energy 
have  received  a  fresh  incentive  from  the  interesting  experi- 
ments of  Dr.  Borchers.  So  alluring  are  the  rewards  that 
follow  the  solution  of  this  problem  tbat  men  know'n  for  their 
conser\-ative  attitude  in  similar  questions  have  hailed  with 
extravagant  expressions  of  delight  the  seeming  results  of 
the  German  electro-metallurgist.  It  is  true  the  latter  de- 
serves high  credit  for  testing  his  ingenious  idea;  yet  from 
his  own  account  of  the  facts  brought  out  in  his  experiments 
X  feel  sure  that  as  yet  his  endeavors  have  been  fruitless. 
Such  failure,  it  is  only  iust  to  note,  could  not  have  been 
foreseen  from  the  standpoint  of  our  present  knowledge  of 
electro-chemistry.  In  the  extensive  discussion  of  Dr.  Bor- 
chers' work,  which  appeared  in  various  technical  and  scien- 
tific journals,  one  point  has  been  altogether  ignored,  and 
this  point  is  of  snch  essential  importance  in  the  problem  of 
the  conversion  of  the  potential  energy  of  coal  into  electric 
energy  that  it  deserves  to  be  fully  elucidated.  This  point 
is  the  relation  of  chemical  to  electrical  energy.  Dr.  Bor- 
chers erroneously  supposed  that  it  would  be  possible  to  ob- 
tain an  amount  of  electrical  energy  from  the  reaction 
2CO  +  O2  =  2CO2  that  would  be  equal  co  the  heat  of  forma- 
tion of  as  much  of  the  quantity  of  the  reacting  substances 
as  lake  part  in  the  transformation.  Since  Ilelmhoitz  has 
shown  that  such  a  view  does  conflict  with  facts,  it  is  no  longer 
legitimate  to  assume  its  correctness,  still  less  to  base  upon 
it  efficiency  calculation?,  as  was  done  by  Dr.  Borchers  and 
Ostwald  {■it.^  Zcitsrhrift  f.  Phys.  Chcii/.,  1S94,  p.  521). 

The  maximum  amount  ol  work  which  we  can  derive  i'rom 
a  chemical  reaction  is  a  definite  quantity,  and  is  independ- 
ent of  the  kind  of  energy  into  which  it  is  transformed. 
Suppose  we  have  an  unpolarizable  cell  and  make  the  exter- 
nal resistance  extremely  large  as  compared  with  the  internal 
resistance;  then,  if  the  quantity /// of  electricity  has  passed 
through  the  circuit,  a  proporiional  amount  of  chemical 
action  has  occurred,  and  the  heat  developed  in  the  external 
circuit  is  equal  to  the  electrical  energy  obtained.  On  exam- 
ination we  will  find  now  that,  although  the  internal  resist- 
ance was  vanishingly  small  compared  with  the  external  re- 
sistance, yet  heat  has  been  evolved  or  absorbed  in  the  in- 
terior of  the  cell,  and  it  follows  from  the  law  of  the  con- 
servation of  energy  that  the  heac  of  reaction  Q  is  equal  to 
the  electrical  energy  E,  minus  the  heal  ij  absorbed  in  the 
cell. 

E-.j  =  Q 

(1)  £=Q+'J 

q  can  have  a  positive  value  or  a  negative  value,  according 
10  whether  heat  was  absorbed  or  evolved  in  the  cell.  If  we 
consider  one  electro  chemical  equivalent  involved  in  the 
transformation  and  measure  Q  and  (/  in  electrical  units,  then 
E  —  Q  -\-  'J  where  E  measures  the  electromotive  force  in 
volts.  Helmholtz  investigated  the  relation  which  (/  has  to 
E  by  applying  the  second  law  of  thermodynamics.  The 
following  reasoning  is  similar:  We  know  that  the  me- 
chanical energy  of  a  perfect  engine  working  between  the 
temperature  limits  7'  -\-  d  T  and  T  is 
,/  7' 

d  l-V^q 

T 
d  IV 

'i^  y — 

(2)  d  T 

Now,  since  the  second  law  of  thermodynamics  holds  for 
the  transformation  of  heat  energy  into  any  other  form  of 
energy,  it  must  be  true  for  the  transform  itions  occurring  in 
a  galvanic  cell.  Now,  as  mentioned  above,  the  electromo- 
tive force  of  a  cell  measures  the  energy,  if  v\e  consider  the 
amount  of  transformation  effected  by  one  eleciro-chemical 
equivalent;  /.  e.^  the  work  dune  by  the  passage  of  one  cuu- 
lomb.  -We  can,  thereiore,  substitute  (/ A  for  ./  //' and  we 
have  by  substiiuting  (/  E  in  (2) 

d  E 

(3)  '7=^" 

d  T 
and,  therefore, 

d  E 

(4)  J^  ^Q-Y  ^' 

d  T 
d  E 

d  T 
is  the  temperature  coefficient,  and  it  foil  tws  that  if  the  elec- 
tromotive force  of  a  cell  increases  with  temperature 

d  E 

d  T 
is  positive,  and  the  electromotive  force  is  larger  than  th; 
value  calculated  from  the  heat  of  transformation,  and  heat  is 
absorbed  in  the  cell;  whereas,  if  the  electromotive  force  de- 
creases with  temperature,  the  electromotive  force  is  smaller 
than  the  value  Q  expressed  in  electric  units.  Heat  is  evolved 
in  the  interior  of  the  cell.  Now,  in  some  primary  cells  the 
temperature  coefficient  is  so  small  that  it  can  be  practically 
neglected;  in  other.';,  it  is  so  great  that  the  electromotive 
force  as  calculated  from  the  heat  of  formation  will  give  a  de- 
cidedly wrong  value.  With  a  reaction  that  is  so  diflerent 
from  those  utilized  in  ordinary  cells,  and  concerning  which 
we  know  so  little  as  the  one  utilized  by  Dr.  Borchers,  it  is 
not  legitimate  to  form  any  conclusions  as  to  the  electromo- 
tive force  obtainable. 

The  question  now  presents  itself,  what  is  then  the  maxi- 
mum electromotive  force  we  can  expect  to  gain  from  the 
combination  of  carbon  monoxide  with  oxygen?  Is  there 
any  reversible  transformation,  no  matter  into  what  kind  of 
energy,  about  which  we  do  know  something?  There  is  such 
an  ideal  process,  and  I  will  show  the  reasoning  by  which  we 
can  arrive  at  the  desired  value.  The  reasoning  is  based  on 
the  principle  of  the  dynamical  equilibrium  of  chemical  systems, 
which  principle  is  nothing  else  thin  adtsguisedformof  the  sec- 

I.  Read  at  the  meeting  of  the  Electrical  Section,  Franklin  Insticuce, 
March  26,  1S95. 
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onil  law  of  tlierniodynamics.  When  carbon  monoxide  com- 
bines \riih  oxygen,  not  all  of  it  is  thus  oxidized  and  at  a  defi- 
nite temperature  and  pressure  the  composition  of  the  result- 
ant mixture  of  gases,  consisting  of  CO2,  CO  and  0„  is  defi- 
nite. Deville  found  experimentally  that  at  a  temperature  of 
3,000''  Celsius  forty  per  cent,  of  the  carbonic  acid  is  dissoci- 
ated at  atmospheric  pressure.  I  have  calculated  from  this 
fact  that  at  a  temperature  of  o"  Celsius  and  atmospheric  pres- 
ure,  the  fraction  of  dissociated  CO.>  is 

i.=;S 


If  we  conduct  the  process  of  combination  of  CO  and  O 
in  such  a  manner  that  the  maximum  amount  is  being  ob- 
tained, and  take  care  that  the  temperature  does  not  change, 
then  this  work  depends  on  the  initial  and  final  condition  of 
ihe  gases.  Now,  let  us  suppose  two  gram  molecules  of  carbon 
mono.xide,  /.  t-. ,  56  grams  at  atmospheric  pressure,  react  on 
I  gram  molecule,  /.  ^.,  32  grams  of  oxygen,  also  at  atmos- 
pheric pressure,  in  a  reversible  manner,  and  that  the  carbonic 
acid  formed  is  likewise  brought  to  atmospheric  pressure. 
Then,  edidently,  since,  as  we  have  seen,  the  dissociation 
the  carbonic  acid  is  extremely  small,  the  partial  pressure  of 
of  the  carbon  monoxide  in  the  product  of  the  reaction 
must  also  be  very  small,  and  the  carbon  monoxide, 
while  performing  work,  has  been  brought  from  the  at- 
mospheric pressure  to  an  exceedingly  small  pressure.  Now, 
if  the  partial  pressure  of  the  CO  be  p^  then  the  work  done  is 
I 
W=z  RTlog.^  — 
Px 
where  R  is  the  gas  constant  referring  to  i  gram  molecule  of 
gas  and  is  equal  to  1.98  calories.  The  oxygen  is  similarly 
brought  from  the  atmospheric  pressure  to  a  partial  pressure, 
which  is  one-ha^lf  of  the  partial  pressure  of  the  carbonic  ox- 
ide; for  the  gases  being  present  in  the  ratios  in  which  they 
react  on  each  other,  two  volumes  of  CO  are  present  to  one 
molecule  of  oxygen,  and  the  pressure  of  the  carbonic  oxide 
is  twice  that  of  the  oxygen.  Hence,  the  work  performed  by 
the  oxygen  is 

2 
RTlog^-- 
Pi 
Since  the  carbonic  acid  in  the  reaction  mixture  is  practically 
under   atmospheric   pres.iure,  no  work   appreciably  is  done 
upon  it,  and  the  total  energy  obtained  by  the  reversible  com- 
bination of  the  two  molecules  of  CO  with   i  gram  mole- 
cule of  oxygen  is 

I  2 

JV  =2  RT/og.^ i-  RT/oif.^  ~ 

Pi  ^      Pi 


(5) 


IV  =    RTlog.^ 


Since  now  the  fraction  of  the  COo  that  is  |dissociated  at  o'' 

Celsius  is 

it  follows  that  the  partial  pressure  /  of  the  CO  is 
1.5S 


atmospheres.     Substituting   this  value   in  equation    (5)  we 
have 


JV 


RTiog., 


This  energy  refers  to  the  chemical  combination  of  2  gram 
molecules,  and  is  expressed  in  calories.  To  obtain  the  energy 
for  the  combination  of  one  electro-chemical  equivalent,  ex- 
pi'essed  in  electrical  units,  we  divide  by  4  X  23,039,  and  we 
have 

1-9S  X  273  lo""--^ 

E  ■=■ ''"i'''L- volls. 

4  X  23039  2 

E  =  1.41  volts. 
This  is  the  value  for  o°Celsius.     The  heat  of  formation  of 
carbonic  acid  is  6S,ooo,  and  theelectormotive  force  calculated 
from  this  is  1.476.     Therefore,  by  the  equation   of  Helm- 
holtz, 

dE 
1. 41  =  r.476  +  273-  — 
dT 
dE  0.066 

d  7^  273 

The  electromotive  force  therefore  decreases  by 
0.066. 


273 
volts   with   every  increase   of  temperature   by  i©.     At  the 
standard  temperature,  iS*^  Celsius,  the  electromotive  force 
is,  therefore, 

0.066 

1.476  —  291  

273 

1.476  —  0.07  —  1.406. 
We  thus  see  that  the  electromotive  force  is  somewhat 
smaller  than  assumed  by  Dr.  Borchers.  The  greatest 
electromotive  force  obtained  by  Dr.  Borchers  was  0.5  volt. 
The  conclusion  which  he  now  draws  from  this  result  is 
that  he  has  already  succeeded  in  obtaining  about  thirty 
per  cent,  of  the  energy  of  the  coal,  whereas,  the  steam  en- 
gine converted  much  less.  This  is  another  non-admissible 
conclusion.  For  in  an  unpolarizable,  /.  €.,  reversible,  cell, 
the  maximum  electromotive  force  is  a  definite  value,  and 
if  another  value  is  experimentally  observed  which  very  ap- 
preciably differs  from  it,  then,  barring  secondary  actions, 
the  reaction  which  is  expected  to  furnish  the  electric  en- 
ergy does  not  occur.  To  say  that  secondary  actions  de- 
press the  theoretical    electromotive  force  is  not  logical  in 


this  case,  for,  evidently,  thfs  secondary  electromotive  force 
would  have  to  be  about  twice  as  great  as  the  observed 
electromotive  force  and,  thei'efore,  could  not  be  called 
secondary.  " 

The  action  that  took  place  in  Dr.  Borchers'  apparatus  is 
most  probably  one  that  can  be  found  among  those  which 
were  investigated  and  published  by  Mr.  Mond  (see  London 
Electrician,  January  1 1  th,  and  Digest  Electrical  Worlds  New 
York,  February  2d).  It  would  lead  loo  far  to  discuss  in 
detail  the  work  of  Mond,  and  to  single  out  the  particular 
action  to  which  the  electromotive  force  of  the  apparatus  of 
Dr.  Borcbers  was  due. 

For  reasons  which  were  well  stated  by  the  latter,  it  is 
more  expedient  and  apparently  easier  to  udlize  the  combina- 
tion of  carbon  monoxide  with  oxygen  for  the  generation  of 
electric  energy  instead  of  that  of  caibon  with  oxygen.  The 
■work  done  by  Dr.  Borchers,  though  not  crowned  with  suc- 
cess as  yet,  is,  neverthelos,  of  high  value  on  account  of  its 
instructiveness.  It  indicates  in  its  general  features  the  path 
that  has  to  be  followed  for  accomplishing  a  most  important 
industrial  task,  the  fulfillment  of  which  we  hope  this  century 
will  yet  witness. 

Electrical  Power  Transmission  in  Egypt. 

The  cotton  growers  of  the  United  States  will  find  them- 
selves confronted  with  another  competitor  if  the  proposal 
just  submitted  by  a  French  engineer  for  creating  new  cotton 
fields  in  Egypt  is  adopted.  At  the  present  moment  the 
staple  productions  of  Egypt  consist  of  cereal  crops,  of 
which  the  value  has  been  declining  to  such  'an  extent  within 
recent  years  that  the  revenue  to  the  growers  is  from  30  to 
40  per  cent,  less  than  what  it  was  in  1SS2.  In  face  of  this 
ruinous  contraction  a  French  engineer,  M.  Prompt,  pro- 
poses a  scheme  for  a  more  efficient  system  of  irrigation  and 
for  supplying  an  abundance  of  cheap  motive  powerwhereby 
it  will  be  possible  to  substitute  cotton  and  sugar  cane  for 
the  cereals  and  establish  factories  for  the  treatment  of  the 
produce.  To  attain  this  end  he  proposes  to  utilize  the  cata- 
racts of  the  Nile  in  the  same  way  as  the  Niagara  Falls  for 
the  distribution  of  power  by  electricity. 

By  a  dam  at  Assouan  500,000,000  cubic  meters  of  water 
cou'.d  be  stored  for  irrigation,  while  40,000  horse  power 
could  be  obtained  for  transmission.  The  power  could  be 
supplied  at  an  exceedi  igly  low  figure,  arrd  would  be  suffi- 
cient for  operating  130  cotton  factories,  givineemployment  to 
40,000  hands  and  consummg  about  100,000  tons  of  cotton, 
oraboutone-halfofthe  entire  production  of  che  country.  By 
this  means  an  important  home  industry  would  be  created, 
and  the  price  of  cotton  would  advance  to  a  more  remuner- 
ative level.  The  water  kept  in  reserve  would  allow  of  the 
irrigation  of  280,000  hectares  of  land,  which  could  produce 
about  450,000  tons  of  sugar.  These  results  could  be  still 
further  increased  by  using  another  fall  of  five  meters  near 
Cairo,  where  there  is  a  vast  area  of  land  favorable  to  culti- 
vation of  cotton  and  sugar  cane. 

It  is  estimated  that  these  works  can  be  carried  out  within 
a  ptriod  of  three  years,  and  that  their  total  cost  will  $8,000,- 
000,  upon  which  the  net  revenue  is  expected  to  be  10  per 
cent.  The  proposal  of  M.  Prompt  is  meeting  with  a  great 
deal  of  favor  in  Egypt,  and  if  found  to  be  practicable  it  is 
hardly  likely  that  any  difficulty  will  be  met  with  in  finding 
the  necessary  capital  to  carry  out  the  undertaking.  The  es- 
tablishment of  an  industry  upon  a  scale  large  enough  to 
consume  one-haff  of  the  entire  output  of  native  cotton 
would  probably  have  a  strengthening  ^influence  upon  the 
cotton  trade  generally,  but  il  the  undertaking  proves  to  be 
only  partially  successful,  the  consuming  markets  will  find 
themselves  in  possession  of  a  supply  of  raw  produce  that 
may  have  the  effect  of  bringing  down  prices.  In  any  event, 
the  project  is  interestingenough  as  showing  that  there  is  an 
increasing  tendency  on  the  part  of  European  engineers  to 
utilize  electricity  for  industrial  purposes  wherever  it  can  be 
done  with  advantage. 

Ingenious  Electrical  Swindle. 

-  Enormous  business  has  been  done  lately  at  French  fairs 
by  a  man  who  professed  to  sell  a  rat  powder  that  was  per- 
fectly harmless,  and  that  struck  rats  dead  on  the  spot.  In 
order  to  convince  the  skeptical,  the  man  first  of  all  po^\  dered 
a  slice  of  bread  with  the  stuff  and  ate  a  piece  of  it  himself. 
Then  he  put  the  remainder  under  a  glass  case,  in  which  a 
rat  was  kept  in  captivity.  The  rat  went  to  eat  the  bread 
and  instantly  fell  dead.  At  ten  cents  a  box  the  powder 
went  off  like  hot  cakes,  and  the  lucky  proprietor  of  the 
specific  was  in  a  fair  way  to  make  a  fortune.  But  the 
police,  who  in  France  are  very  active  in  protecting  the  peo- 
ple irom  fraud,  looked  into  the  matter  and  found  that  the 
powder  was  nothing  but  ordinary  sugar.  They  also  dis- 
covered that  the  case  was  connected  with  a  powerful  elec- 
tric battery  and  that  the  moment  the  rat  touched  the  bread 
the  current  was  turned  on,  and  it  was  thus  that  his  death 
was  brought  about.  The  man  was  arrested  at  the  fair  of 
Albi. 


Frank  R.  Green  of  Chicago,  W.  Worth  Bean  of  St. 
Joseph,  Mo.,  Joel  Hurt  of  Atlanta,  Ga,,  and  W.  J.  Richard- 
son of  Brooklyn,  N.  Y.,  met  in  Montreal  a  few  days  ago  as 
a  committeeto  arrange  preliminaries  for  the  next  convention 
of  the  American  Street  Railway  association,  to  be  held  in 
Montreal  in  October.  The  Windsor  hotel  was  fixed  upon  as 
the  place  of  meeting.  G.  C.  Cunningham,  general  manager, 
and  Ed.  Lusher,  secretary  of  the  Montreal  Street  Railway 
company,  met  the  committee  and  assisted  in  the  work. 


i6o 


WESTERN    ELECTRICIAN. 


March  30,  1895 


Lombard  Water  Wheel  Governor. 

In  all  discussions  of  projects  for  the  utilizalion  and  trans- 
mission of  water  power,  the  method  of  governing  the  tur- 
bines is  one  of  the  most  important  points  to  be  determined. 
Recent  advances  have  been  made  in  this  line  and  the  per- 
formances of  some  of  ihe  recently  equipped  water  power 
plants  are  a  revelation  to  those  who  remember  the  difficul- 
ties under  which  similar  enterprises  labored  onlyafe\s  years 
a»o.  An  interesting  example  of  this  kind  is  found  in  the 
plant  of  the  Baltic  Power  company  of  Baltic,  Conn.  This 
plant  consists  of  three  pairs  of  Holmes  horizontal  wheels 
working  under  35  feet  head.  I'hese  wheels  drive  two  Gen- 
eral Electric  three-phase  generators.  At  Taftville,  five  and 
one-half  miles  away,  two  General  Electric  three-phase 
motors  furnish  about  four  hundred  horse  power  used  for 
driving  cotton  spinning  and  weaving  machinery;  they  also 
drive  the  General  Electric  railway  generators,  which  furnish 
power  for  the  Norwich  electric  railway,  12  miles  away 
likewise  they  operate  a  250  horse  power  electric  locomotive 
used  to  handle  freight  cars  between  Tafts  on  the  New  York 
&  New  England  road  and  the  Taftville  Mills.  It  should 
be  added  that  one  small  incandescent  machine  is  also  driven 


horse  power,  an  increase  of  173  horse  power  in  half  a  min- 
ute or  a  variation  in  load  in  one  minute  of  216  and  173, 
making  3S9  horse  power.  By  following  the  vertical  lines  to 
the  top  of  the  diagram  the  variations  in  speed  may  be  seen. 
The  dotted  line  shows  the  speed  at  which  the  wheels  should 
have  run  and  the  full  line  shows  the  speed  at  which  they  did 
run.  The  figures  above  the  speed  line  show  the  revolu- 
tions per  minute  of  the  tachometer  shaft;  and  the  figures 
below  the  speed  line  show  the  per  cent,  variation  from  nor- 
mal  speed.     An  interesting  example,  showing  how   this 


Aluminum  Bronze  Trolley  Wheel. 

The  Fiberite  company,  through  its  agent,  the  Mason  Elec- 
tric Equipment  company,  Chicago,  is  offering  to  the  trade 
'*a  high  priced  trolley  wheel,"  illustrated  herewith.  The 
annoyance  of  having  to  change  the  trolley  wheel  at  frequent 
intervals  led  to  a  request  from  some  of  the  leading  com- 
panies for  a  wheel  that  would  give  a  longer  life  and  at  the 
same  time  would  be  of  such  material  as  to  save  the  wire 
from  unnecessary  wear.  Experiments  were  made  by  Mr. 
Medbery    of  the  Fiberite  company,   with  the  result  of  fur. 


ALUMINUM    BRONZE    UROLELY    WHEEL. 

from  the  jack  shaft  at  Baltic,  and  no  unpleasant  variation  in 
the  lights  is  noticed.  The  governors  used  in  this  plant  are 
of  the  standard  type  of  the  Lombard  Water  Wheel  Governor 
company  of  Boston,  and  are  illustrated  herewith.  This 
governor  consists  essentially  of  an  hydraulic  piston  which 
applies  its  thrust  in  either  direction  to  the  rack,  pinion  and 
gears  at  the  left  side  of  the  machine.  These  gears  transmit 
the  motion  of  the  piston  to  the  gate  mechanism  of  the  tur- 
bine. The  actuating  force  which  operates  the  hydraulic 
piston  is  air  compressed  under  about  fifteen  atmospheres 
(210  poimds  gauge  pressure).  This  air  is  contained  in  the 
cylindrical  tank  under  the  bed  plate  of  the  governor  and  the 
pressure  is  maintained  by  a  pump  operated  by  the  band 
wheel  shown  on  the  back  of  the  machme  in  Fig.  i,  and  on  the 
front  of  the  machine  in  Figs.  2  and  3,  which  show  the  three 
sizes  of  governors.  The  centrifugal  governor  balls  actuate 
a  perfectly  balanced  piston  valve  which  stands  in  the  circu- 
lating system.  This  valve  has  a  lap  of  one  sixty-fourth  of  an 
inch,  and  a  motion  of  that  aniount  one  way  or  the  other,  as 
the  speed  vaiies,  causes  the  hydraulic  piston  and  train  of 
gears  to  open  or  close  the  gates  of  the  turbine.  Fig.  4  is 
a  diagram  taken  at  Baltic  showing  the  load  in  horse  power 
from  6:20  P.  M.  to  6:50  r.  ^L  on  March  6,  1895.  The  fig- 
ures at  the  bottom  of  the  diagram  represent  mhnites.     The 
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governor  will  bring  a  wheel  to  normal' speed  under  a  wide 
but  continuous  variation  of  load,  may  be  seen  by  referring 
to  the  record  on  the  diagram  at  6:32^  P.  M.  Here  the 
speed  was  two-tenths  of  one  percent,  over  normal  speed.  A 
heavy  load  was  thrown  on  rapidly;  the  speed  first  fell  five- 
tenlhs  of  one  per  cent,  under  speed  and  then  returned 
rapidly  to  where  it  should  be,  so  that  at  6:34  p.  m.  the 
speed  was  just  right,  though  the  load  has  increased  397  horse 
power. 


nishing  a  wheel  so  satisfactory  in  ev.^ry  way  that  it  has  been 
adopted  by  many  roads  throughout  the  country.  It  is 
claimed  by  the  Mason  Electric  Equipment  company  that  a 
trial  will  convince  the  most  skeptical  of  the  economy  of 
using  this  wheel. 


Graphite  Trolley  Bushing. 

The  Mason  Electric  Equipment  company  has  just  secured 
the  selling  agency  for  the  Graphite  trolley  bushings  made  by 
the  Graphite  Lubricating  company,  and  will  carry  a  large 
stock  on  hand.  The  bushings  made  by  this  company  are 
secured  by  fundamental  patents.  Complaints  are  heard  at 
times  of  the  very  unsatisfactory  wear  of  graphite  bushings, 
but  in  the  case  of  those  made  by  the  company  named  not  a 
single  complaint,  it  is  said,  has  been  heard  during  the  last 
five  years.  In  the  cut  is  illustrated  the  bushing,  and  the 
Mason  Electric  Equipment  company  will  be  pleased  to  fur- 
nish further  information. 


Applied  Electricity  at  Oil  Wells. 

Charles  D.  Jenney  of  the  Jenney  Electric  Motor  com- 
pany has  found  a  new  use  for  the  electric  light.  Some  time 
agowhdein  the  oil  fields  of  Jay  county,  Indiana,  Mr.  Jen- 
ney conceived  the  idea  of  improving  upon  the  methods  there 


FIG.  I.   LOMBARD  WATER  WHEEL  GOVERNOR. 

figures  at  each  end  of  the  diagram  represent  load  in  horse 
power;  and  the  crooked  line  shows  the  variation  of  load 
each  half  minute.  For  convenience  the  load  in  horse  power 
is  indicated  by  figures  where  the  load  crosses  the  vertical 
lines — that  is  at  half  minute  iQter\-als.  The  figures  parallel 
with  the  load  line  show  the  variation  in  load  each  half 
minute. 

By  referring  to  this  diagram  it  will  be  seen  that  at  6:27 
P.  M.  the  load  was  57  horse  power.  One-half  mhiute  later 
it  was  273  horse  power,  showing  an  increase  of  load  of  216 
horse  power  in  half  a  minute;  at  6:28  r.  M.  the  load  was  446 


The  diagram  was  taken  between  6:20  and  6:50  p.  m., 
wlien  the  mills  at  Taftville  were  shut  down  and  the  load 
consisted  solely  of  the  Norwich  electric  railway  and  the 
electric  locomotive — the  railway  load  alone  being  much 
more  difficult  to  govern  than  the  railroad  and  the  mill  com- 
bined. At  this  time  the  plant  was  being  driven  by  one  pair 
of  33  inch  horizontal  turbines,  controlled  by  a  type  C  Lom- 
bard water-wheel  governor  shown  in  Fig.  3.  This  is  the 
largest  size  governor  made  by  the  company,  type  A  shown 
in  Fig.  I  being  the  smallest,  and  type  B  shown  in  Fig.  2 
being  an  intermediate  size. 


GRAPHITE    TROLLEY    IJUSHING. 

employed  for  pumping  oil  wells,  and  accordingly  he  devised 
a  special  type  of  pump  to  be  put  at  the  bottom  of  the  well 
and  special  means  of  operating  the  pump  by  an  electric 
motor.  .  A  well  was  selected  and  an  experimental  pump 
made  and  put  down,  but  it  was  found  that  it  would  be  neces- 
sary to  take  out  the  pump,  together  with  the  piping  and 
rods  leading  to  it,  in  order  to  clean  out  the  well.  After 
taking  out  about  300  feet  of  the  piping  and  rods,  the  over- 
head tackle  used  for  removing  it  broke  and  allowed  the  re- 
maining 750  feel-  of  pipe  and  rods,  with  the  pump,  to  drop 
back  into  the  well.  After  repeated  attempts  were  made  to 
take  hold  of  the  pipe  and  rods  with  fishing  tools  usually  em- 
ployed, the  work  was  abandoned,  and  the  old  oil  contractors 
and  well  workers  predicted  that  the  piping  and  rods,  such 
as  used,  could  never  be  withdrawn.  Mr.  Jenney,  at  this 
juncture,  conceived  the  idea  of  lowering  an  electric  Hght 
down  into  the  well  in  order  to  examine  the  exact  condition 
and  position  of  pipes  and  rods  where  broken. 

The  apparatus  made  for  this  purpose  consisted  of  a 
wooden  reel,  on  which  was  wound  a  coil  of  insulated  cop- 
per wire,  one  of  the  inner  ends  being  connected  to  a  con- 
tact ring  on  one  side  of  the  spool,  and  the  other  inner  end- 
to  a  similar  contact  ring  on  the  otherside  of  the  spool.  Two 
contact  springs  were  adjusted  to  bear  on  the  two  rings 
respectively,  thus  insuring  electrical  connection  with  the 
coil  while  it  was  being  unreeled. 

The  two  outer  ends  of  the  coil  were  connected  to  an  incan- 
descent lamp  which  was  lowered  into  the  well.     To  protect 
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the  lamp  from  injury  while  lowering  it  was  enclosed  in  a  pint 
fruit  jar,  which  served  as  a  vapor  proof  globe,  the  socket  be- 
ing soldered  in  the  cap  of  the  jar  and  tightly  sealed.  The  lamp 
was  slowly  lowered  into  the  well  and  carefully  watched  by 
a  powerful  field  glass  whUe  being  lowered.  The  top  of  the 
fruit  jar  served  as  a  shield,  keeping  the  direct  rays  of  the 
light  from  view.  The  lamp  employed  was  of  25  candle  power, 
which  brilliantly  illuminated  the  space  all  around  and  be- 
low the  lamp,  so  that  when  the  ends  of  the  pipe  and  rods 
were  reached   their  exact  position   was  determined.      Al- 


years  from  the  time  of  his  appointment,  and  until  the  ap- 
pointment of  his  successor,  but  may  be  removed  by  the 
governor  for  sufficient  cause;  and  he  shall  receive  an  annual 
salary  of  twenty-five  hundred  dollars,  to  be  paid  in  the 
first  instance  out  of  the  state  treasury  on  the  warrant  of 
the  comptroller. 

Such  salary  shall  be  charged  to  and  paid  into  the  state 
treasury  by  the  several  eleciric  light  companies  in  this  state, 
in  amounts  proportionate  to  the  amounts  of  the  capital 
stock  of  said  co  npanies.  respectively,  to  be  ascertained  and 


LOMBARD   WATER   WHEEL   GOVERNOR. 


though  the  rods  were  only  three-eighths  of  an  inch  in 
diameter  and  the  pipe  one  inch,  they  could  be  plainly  seen  by 
means  of  the  glass,  and  by  adjusting  the  lamp  at  the  proper 
level  the  hole  in  the  end  of  the  pipe  was  plainly  vi^^ible.  'Ihe 
pipe  was  found  to  be  wedged  over  to  one  side  of  the  hole 
and  the  three  steel  sucker  rods  had  a  spiral  position  with 
their  ends  several  feet  below  the  end  of  the  pipe.  Know- 
ing exactly  what  he  had  to  deal  with,  Mr.  f^nney  lowered 
a  special  clutch  device  of  his  own  design  and  securely 
clutched  the  pipe  and  rods  at  the  first  attempt,  and  by 
means  of  an  electric  motor  applied  to  a  windlass  pulled  the 
remainder  of  the  pipe  and  rods  out  of  the  well  without 
further  difficulty. 

The  well  men  in  the  vicinity  were  verv  nmch  surprised 
at  this  result,  as  they  quite  often  are  compelled  to  fish 
for  months  for  lost  tools  in  a  well.  It  was  also  found 
that  the  electric  light  was  advantageous  for  another  pur- 
pose, that  of  settling  a  long  disputed  question  of  determin- 
ing whether  wells  are  drilled  straight  or  inclined,  more  or 
less. 


Inspection  of  Electric  Meters. 

The  following  bill  has  been  introduced  in  the  New  York 
Legislature,  providing  for  the  inspection  of  electric  meters: 

The  governor  of  this  state  shall  nominate,  and  by  and 
with  the  consent  of  the  senate,  shall  appoint  an  inspector  of 


assessed  by  the  comptroller  of  the  state;  and  in  case  such 
electric  light  companies,  or  any  or  either  of  them,  shall  re- 
fuse to  or  neglect  to  pay  into  the  state  treasury  the  amount 
or  portion  of  said  salary  which  shall  be  at  any  time  by  said 
comptroller  required  of  them,  respectively,  for  the  space  of 
thirty  days  alter  written  or  printed  notice  is  given  or  sent 
by  said  comptroller  to  them,  respectively,  in  the  usual  way 
by  mail,  to  make  such  payment,  then  the  said  comptroller 
may  be  and  he  is  hereby  authorized  and  required  to  collect 
and  recover  the  same  from  any  such  delinquent  electric 
light  company  for  its  or  either  of  their  said  portion  or 
amount  so  determined  to  be  due,  with  interest  thereon  at  the 
rate  of  10  per  cent,  per  annum,  from  the  time  when  said 
notice  to  make  such  payment  was  given,  together  with  the 
legal  costs,  fees  and  expenses  of  collection,  in  the  name  of 
the  office  of  the  comptroller  under  his  seal,  by  warrant  or 
warrants  in  the  manner  provided  by  the  laws  of  this  state, 
for  raising  and  collecting  taxes  for  the  use  of  the  state  upon 
certain  corporations,  joint-stock  companies  and  associa- 
tions. 

It  shall  be  not  lawful  for  any  corporation,  company  or 
person,  at  any  time  after  this  act  shall  take  effect,  to  fur- 
nish and  put  in  use  any  electric  meter  which  shall  not  have 
been  inspected,  proved  and  sealed  by  said  inspector,  except 
during  such  time  as  said  office  of  inspector  shall  be  vacant, 
or  said  inspector,  after  request  made,  shall  refuse  or  neglect 
to  prove  and  seal  the  meters  furnished  for  that  purpose,  and 


such  meter  shall  be  without  expense  to  the  consumer;.but 
in  all  other  cases  he  shall  pay  the  reasonable  expenses  of 
such  removal,  inspection  and  replacing;  and  in  case  any  con- 
sumer shall  not  be  satisfied  with  such  inspection  of  the 
meter  furnished  to  him,  and  shall  give  to  the  company  writ- 
ten notice  to  that  effect,  he  may  have  such  meter  reinspected 
by  the  state  inspecetor  {if  he  require  it)  upon  the  same  terms 
and  conditions  as  above  provided  for  the  original  inspection 
thereof. 

The  inspector  of  electric  meters  is  hereby  authorized 
and  rec|uired  to  appoint  deputy  inspectors  of  electric  meters, 
said  deputies  to  reside  wherever  electric  meters  are  manu- 
factured in  this  state,  and  who  shall,  in  their  respective 
places  of  residence,  discharge  the  same  duties  as  are  re- 
quired of  the  inspectors  of  electric  meters,  and  shall  be  sub- 
ject to  the  provisions  of  thi-;  said  act,  such  deputies  to  be 
paid  by  the  inspector  out  of  his  salary,  hereinbefore  men- 
tioned, at  the  rate  of  two  dollars  per  day  while  actually  en- 
gaged in  the  discharge  ot  such  duties,  and  to  hold  office 
during  the  pleasure  of  said  inspector. 

On  and  after  the  passage  of  ihis  act,  it  shall  not  be  lawful 
for  any  electric  light  company  in  this  state  to  charge  or  col- 
lect rent  on  its  electric  meters,  either  in  a  direct  or  indirect 
manner.  Any  person,  party  or  company  violating  any  of 
the  provisions  of  this  section  shall  be  liable  to  a  penalty  of 
fifty  dollars  for  each  offense,  to  be  sued  for  and  recovered  in 
the  corporate  name  of  the  city  or  village  where  the  violation 
occurs,  in  any  crurt  having  jurisdiction,  and  when  collected 
to  be  paid  into  the  treasury  of  said  city  or  village  and  to  con- 
stituie  a  ]iart  of  the  contingent  general  lund  thereof. 
Meters  must  be  furnished  by  such  companies  to  consumers 
upon  request. 

Telegraphic  Historical  Society  of  North 
America. 

The  annual  meeting  of  the  newly  formed  Telegraphic 
Historical  Society  of  North  America  will  be  held  in  Wash- 
ington, D.  C,  in  May.  A  feature  of  the  gathering  will  be 
the  attention  paid  to  the  route  of  the  original  Baltimore- 
Washington  trial  line  built  under  Prof.  Morse's  supervision. 
There  will  be  a  display  of  Morse  mementoes,  a  map  of  the 
Baltimore  line,  and  possibly  action  will  be  taken  to  the  end 
of  erecting  monuments  to  mark  the  termini  of  the  route  se- 
lected by  Prof.  Morse.  Wm.  U.  Plum  of  Chicago  is  a  di- 
rector of  the  society. 


Tracy  Oil  Filter. 

In  the  accompanying  cut  is  illustrated  the  Tracy  patent 
oil  filter  manufactured  by  the  Phrenix  Automatic  Filter 
company,  Racine,  Wis.  It  is  claimed  that  a  large  saving 
in  oil  bills  can  be  obtained  by  the  use  of  this  filter,  and 
waste  oil  can  be  used  over  and  over,  until  taken  up  by  the 
machinery  by  this  system  of  filtration  and  purification.  The 
device  is  very  simple,  as  will  be  seen  by  the  illustration. 
It  has  been  highly  endorsed  by  those  who  have  used  it,  and 
is  guaranteed  to  make  waste  oil  pure  and  safe  to  use  on  the 
finest  and  most  rapid  runnmg  machinery.  It  has  been  tested 
by  many  electricians  and  others,  and  seems  to  meet  with 
general  approval.  The  Phoenix  Automatic  Filter  company 
will  be  glad  to  forward  descriptive  matter  on  application. 


Municipal  Street  Railways. 

(From  the  Xew  York  Snn.) 
A  meeting  was  held  in  Brooklyn  the  other  day  for  the  pur- 
pose of  considering  the  bill  now   before   the  Legislature, 
allowing  municipal  ownership   of  street    railroads  in    this 


; 

^ 

1 

J 

■ 

- 

s, 

,      1 

5 

A 

: 

^ 

^    ^ 

s 

S 

: 

s 

t 

! 

- 

'      ■ 

•- 

\ 

t 

S 

^ 

? 

1 

«■ 

s 

^^ 

s 

;~ 

s  5- 

s° 

■    S 

5 

s 

i 

? 

% 

2 

4 

' 

, 

^^ 

"^ 

"1 

J-^ 

■■5 

--. 

\ 

; 

J 

y.^     , 

? 

:; 

-5 

+ 

5 

f 

■* 

1 

^ 

1 

■^^ 

J 

^ 

a 

,*A 

1 

1 

4,» 

TO 

*ia 

, 

1 

\ 

1 

tl 

? 

1 

1 

i 

/ 

3 

1 

\, 

f 

: 

a 

j 

5/ 

\ 

1 

i 

'" 

5 

j 

M/ 

3'S 

.1 

1 

/ 

a 

3>2 

1 

3.1 

M 

\ 

k; 

j.i 

1 

1 

T 

( 

^/ 

\ 

-/ 

-V 

\ 

i 

1 

27ff 

\ 

173 

1 

171 

'm 

\ 

Irt 

"J 

/ 

/ 

. 

A 

=>* 

■ 

i» 

I 

i 

1 

■,» 

S 

\ 

'-.,„ 

\ 

A 

„^ 

t)f 

\ 

\ 

ijj 

'^ 

1!. 

\ 

7 

k 

, 

\ 

i 

..V 

■i. 

•.y 

^ 

2/S 

/ 

i\ 

/ 

\ 

/ 

, 

N 

\ 

/ 

\ 

/ 

\ 

> 

5 

\ 

S 

d 

\ 

' 

^\ 

1 

1 

-1 

A 

?/ 

/ 

1 

■'*■' 

\ 

^ 

"A 

1 

fsz 

! 

'" 

'" 

; 

1 

i 

1- 

51 

/ 

'I 

\ 

"I 

•\ 

\ 

IIX 

i 

5 

\ 

\ 

t\ 

1 

\ 

\ 

;/ 

\ 

[ 

i\ 

I 

1 

\ 

" 

j 

s| 

1 

\ 

= 

\ 

\ 

, 

s\ 

1 

.u 

1 

1 

a 

.u 

//* 

1 

'., 

i 

\ 

1 

\ 

„ 

\ 

[ 

, 

\ 

^\ 

. 

_. 

,. 

., 

1" 

" 

'• 

'■ 

»■ 

> 

—  ^ 

■I— 

—  « 

u  __ 

— 

■•  ■ 

— ' 

6   — 

* 

_  J 

'.^ 

—  J 

l- — . 

—  •> 

' 

—  J 

_  J 

^J 

i  

_  J 

_  J 

—  J 

* — 

—  J 

» 

—  • 

— 

—  " 

*— 

-  ■* 

*  _- 

■^ 

I'IG.  4.       LOMBARD    WATER     WHEEL     GOVERNOR. 


electric  meters,  who  shall  reside  in  the  city  of  New  York, 
whose  duty  it  shall  be,  when  required,  to  there  inspect, 
examine,  prove  and  ascertain  the  accuracy  of  any  and  all 
electric  meters  used  or  intended  to  be  used  for  measuring, 
or  ascertaining  the  quantity  of  electric  light  or  power  fur- 
nished by  any  electric  light  company  ia  this  state,  to  or  for 
the  use  of  any  person  or  persons,  and  when  found  to  be  or 
made  correct,  to  seal,  stamp  or  mark  all  such  meters,  and 
each  of  them  with  some  suitable  device.  Such  device 
shall  be  recorded  in  the  office  of  the  secretary  of 
state.  All  such  meters  shall  have  exposed  indexes,  and  so 
ponstructed  that  the  public  can  read  them. 

fSuch  inspector  shall  hold  hi|5  office  for  the  term  of  five 


except  the  meters  in  use  when  this  act  takes  effect,  and 
which  may  be  removed  for  examination  or  repairs. 

That  every  such  electric  light  company  shall  provide  and 
keep  in  and  upon  their  premises  a  suitable  and  proper  ap- 
paratus, to  be  approved  and  sealed  by  said  inspector  of 
meters,  for  testing  and  proving  the  accuracy  of  the  electric 
meters  furnished  for  use  by  said  company,  and  by  which  ap- 
paratus every  meter  may  and  shall  be  tested,  on  the  written 
request  of  the  consumer,  to  whom  the  same  shall  be  fur- 
nished, and  in  his  presence  if  he  desires  it.  If  any  such 
meter,  on  being  so  tested,  shall  be  found  defective  or  in- 
correct, to  the  prejudice  or  injury  of  the  consumer,  the 
necessary  removal,  inspection,  correction  and  replacing  of 


city,  Brooklyn  and  Buffalo,  if  the  voters  decide  that  they 
are  in  favor  of  it.  The  meeting  was  under  the  direction  of 
the  Social  Reform  club  of  this  town,  and  most  of  the 
speakers  were  from  this  side  of  the  river.  The  meeting 
passed  resolutions  attacking  corporations  and  approving 
warmly  the  bill  for  municipal  ownership. 

Probably  a  good  deal  of  the  feeling  in  favor  of  municipal 
ownership  which  was  manifested  at  the  meeting  was  mere 
unreasoning  sentimentality  due  to  the  recent  strike.  The 
railroads  were  rich,  the  men  poor;  therefore  we  are  against 
railroad  corporations,  and  want  Brooklyn  to  conduct  her 
own  railroads.  That  seems  to  be  the  reasoning  followed 
unconsciously   by  a  number  of  semi-socialists,  clerical  and. 
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lay.  But  how  will  city  ownership  stop  strikes  on  the  city's 
lines?  The  only  means  of  preventing  strikes  will  be  to 
pay  the  employes  fat  round  salaries,  such  as  are  given  to 
pohcemen  and  firemen.  A  pension  system  will  naturally 
ensue.  The  reduction  of  fares  will  be  the  next  step.  Free 
transportation  the  next.  The  interest  account  for  the 
purchase  or  construction  money,  the  increase  in  operating 
expenses,  and  the  decrease  or  total  absence  of  receipts  will 
give  the  taxpayers  of  any  city  which  goes  into  the  railroad 
business  something  to  think  about  for  a  good  many  years. 
Leaving  free  transportation  out  of  consideration,  the  ex- 
pense will  be  a  big  liability  for  any  municipality  to  saddle; 
and  if  it  tries  to  run  the  roads  at  a  profit,  the  strikes  and 
losses  of  the  old  system  will  reappear. 

Reforming  things  by  resolution  is  a  mighty  easy  job. 

Also,  considering  that  our  great  cities  have  not  yet  shown 
any  satisfactory  ability  to  govern  themselves  and'  manage 
their  own  business,  what  reason  is  there  to  believe  that 
they  can  be  any  more  successful  in  owning  and  managing 
the  street  railways? 


Heaters   in  the    Buffalo   Street    Railway 
Power  Plant. 

Two  2000  horse  power  heaters  are  employedin  the  Buffalo 
street  railway  power  plant  which  was  described  and  illus- 
trated in  the  last  issue  of  the  Westp:rn  Electrician. 
These  heaters  were  furnished  by  the  Goubert  Manufac- 
turing company,  New  York,  and  are  giving  satisfaction. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  March  23. — Tiie  Citizens'  Electric  Illuminat- 
ing company  of  Brooklyn,  of  which  E.  F.  Peck  is  superin- 
tendent, extended  an  invitation  to  the  leading  citizens  of 
Brooklyn  to  attend  an  exhibition  of  the  two-phase  alter- 
nating current  system  installed  for  it  by  the  Stanley  Elec- 
tric company  of  Pittsfield,  Mass.  Some  three  hundred 
ladies  and  gentlemen  were  in  attendence  last  evening  and 
kept  the  company's  representatives  in  charge  of  the  various 
apparatus  busy  giving  the  information  desired  regarding  this 
extensive  plant.  A  large  number  of  arc  and  incandescent 
lamps  and  a  searchlight  were  operated  in  a  manner  to  demon- 
strate the  excellence  of  the  system  in  use,  whereby  light  and 
power  can  be  supplied  from  the  same  generator  and  circuit. 
The  plant  of  the  company,  located  at  DeKalb  avenue  and 
Rockwell  place,  comprises  two  distinct  buildings.  Nos.  4, 
6  and  S  Rockwell  place,  or  what  is  known  as  the  old  station, 
is  a  two-story  brick  building,  75  by  100  feet,  equipped  with 
three  Wriglit  engines  aggregating  1,100  horsepower,  which 
are  connected  by  means  of  jack  and  counter  shaft  to  39  forty- 
five  light  Thomson-Houston  arc  dynamos,  with  a  total  ca- 
pacity of  1,755  ^^^  lights  of  1,200  candle  power  each.  The 
new  plant,  Nos.  10,  12  and  14  Rockwell  place,  is  a  three- 
story  brick  and  iron  building,  75  by  100  feet,  equipped  with 
two  Mcintosh  &  Seymour  vertical  triple  expansion  condens- 
ing engines  of  a  capacity  of  400  horse  power  each,  belted 
to  two  lines  of  shafting  on  the  dynamo  room  floor,  to  which 
are  belted  2S  Thomson-Houston  forty-five  hght  dynamos. 
The  steam  plant  is  composed  of  nine  Logan  boilers,  with  a 
capacity  of  150  horsepower  each,  andsixCowles  water  tube 
boilers  of  a  maximum  capacity  of  250  horse  power  each. 
Feed  pumps  and  condensers  are  of  the  Worthington  du- 
plex type,  and  the  feed  water  heaters  are  of  the  Goubert 
manufacture.  The  water  for  condensing  and  other  pur- 
poses is  obtained  from  a  system  of  driven  wells,  with  a 
guaranteed  capacity  of  2,000  gallons  per  minute.  One  of 
the  features  of  the  station  is  the  fireproof  switchboard, 
one  of  the  largest  in  the  country,  which  handles  96  circuits 
and  72  dynamos,  allowing  the  connecting  or  disconnecting 
of  any  dynamos  or  circuits.  The  offices,  stock  room 
and  testing  departments  on  the  third  floor  are  handsomely 
furnished  and  well  equipped.  The  company  will  add  to  its 
equipment  the  two-phase  alternating  system  exhibited  on 
Friday  evening,  thus  providing  for  incandescent  lighting  and 
mo  tor  work.  Up  to  the  date  of  the  Bate  decision  the  company 
was  handicapped  by  the  Edison  incandescent  lamp  patent 
controlled  by  the  General  Electric  company,  which  prac- 
tically gave  a  monopoly  of  incandescent  lighting  to  licensed 
companies.  Now  that  the  field  has  been  opened  to  compe- 
tition, it  is  the  intention  of  the  Citizens'  company  to  take 
advantage  of  the  fact  and  ofTer  to  the  public  a  safe  and^'fh- 
cient  service  at  reasonable  rates.  The  meter  system  will  be: 
adopted.  The  company'sguests  were  entertained  at  luncheon 
in  the  large  office.  Allpresent  joined  in  the  wish  for  coiUirt-' 
ued  success  for  the  Citizens'  company. 

On  Tuesday  Horace  J.  Morse  was  appointed  receiver  ot 
the  Long  Island  Traction  company  by  the  United  Stales 
Circuit  Court  of  West  Virginia.  This  is  the  company 
which  is  accused  of  having  an  enormously  watered  capital 
($30,000,000)  and  on  which  Judge  Gaynor  made  such  a 
spirited  attack  at  the  time  of  the  Brooklyn  strike.  D.  F. 
Lewis  is  the  president  of  the  company.  The  company  was 
organized  under  the  laws  of  West  Virginia  in  March,  1S93, 
with  a  capital  stock  of  $30,000,000,  in  order  to  operate  the 
Brooklyn  City  Railroad  company,  andin  June,  1S93,  it  took 
possession  of  tliat  property  under  a  999-year  lease,  guar- 


anteeing 10  per  cent,  dividends  on  $12,000,000  stock.  The 
lease  was  nominally  to  .the  Brooklyn  Heights  Railroad  com- 
pany, but  practically  to  the  Long  Island  Traction  company, 
since  that  company  owns  the  entire  capital  stock  of  the 
Brooklyn  Heights  company  and  has  guaranteed  payment  of 
dividends  to  lessor  by  special  funds  in  hands  of  the  trustees. 
This  fund  is  kept  invested  in  bonds  satisfactory  to  the  lessor 
and  the  lessee.  The  original  amount  was  $4,000,000,  but 
in  July,  1894,  $250,000  was  used  (as  permitted  by  the  leasej 
to  pay  the  Brooklyn  City  rental.  In  January,  1S94,  the 
Long  Island  Traction  company  acquired  the  entire  capital 
stock  ($2,000,000)  of  the  Brooklyn,  Queens  County  & 
Suburban  railroad,  which  is  composed  of  the  Broadway 
road,  the  Jamaica  and  Brooklyn  road  and  the  Broadway 
ferry  and  Metropolitan  avenue.  The  entire  system  includes 
245  miles  of  road  and  there  are  173  miles  proje  ted.  The 
roads  in  the  system' are  the  Brooklyn  City  railroad,  which 
was  organized  in  1S53;  the  Brooklyn  Heights  railroad  and 
the  Brooklyn,  Queens  County  &  Suburban  railroad. 

W.  F.  O. 


Northwestern  Notations. 

Minneapolis,  March  23. — Further  complications  in  the 
Winona  General  Electric  company's  affairs  have  arisen  by 
the  arrest  ot  Geo.  J.  Gerlicher,  head  engineer  of  the  plant, 
on  complaint  of  the  receiver,  S.  B.  Livermore,  charged 
with  maliciously  and  wilfully  injuring  and  damaging  two 
field  spools  and  two  Edison  electric  light  dynamos,  closing 
the  valvef;  to  the  water  columns  in  boilers  and  making  a 
large  hole  in  the  water  supply  pipe  to  render  useless  the 
electric  light  dynamos.  Gerlicher  left  the  employ  of  the 
company  February  2Sth,  and  on  the  same  day  the  damage 
is  supposed  to  have  been  done.  The  receiver  says  Ger- 
licher was  seen  to  go  down  into  the  well  and  close  the  trap 
door  after  him,  and  while  he  was  down  there,  pounding  as 
with  a  cold  chisel  was  heard.  The  cutting  of  the  water  pipe 
was  discovered  just  in  time  to  prevent  an  explosion.  The 
oilers  and  night  engineer  resigned,  saying  they  were  afraid  to 
work  there  the  day  following  Gerlicher's  resignation. 

The  electric  light  company  of  Ashland,  Wis.,  has  shut  off 
all  street  lights  under  orders  from  the  council,  which  does 
this  to  cut  down  expenses.  The  electric  light  company 
does  not  concede  the  right  of  the  city  to  discontinue  the 
light,  claiming  the  franchise  is  with  the  city  for  both  gas  and 
electric  light,  but  as  the  city  had  not  paid  a  dollar  in  two 
years  it  was  thought  best  to  discontinue  the  service. 

Mr.  Conradson,  vice-president  of  the  Gisholt  Machine 
company  of  Madison,  Wis.,  has  resigned  and  will  devote  his 
entire  attention  to  the  manufacture  of  electric  motors.  He 
is  designing  a  steam  engine  to  be  used  in  connection  with 
his  motors. 

J.  M.  Thompson  and  F.  C.  Rutan  of  the  Wisconsin  Inter- 
urban  company,  and  James  H.  Elmore  and  Frank  Vander- 
zee  of  Green  Bay,  representing  the  rival  companies  which 
propose  to  construct  an  electric  line  from  Neenah  to  Kau- 
kauna,  are  in  consultation  with  a  view  to  one  company  re- 
tiring and  the  other  carrying  on  the  road,  or  perhaps  consol- 
idating their  interests. 

The  North  Shore  Telegraph  company,  with  headquarters 
at  Grand  Marais,  Minn.,  has  incorporated  with  $ico,ooo 
capital  stock. 

Mankato,  Minn.,  citizens  are  petitioning  to  vote  the  bond- 
ing of  $15,000  for  municipal  electric  lights  at  the  coming 
election. 

The  advocates  of  municipal  lighting  carried  the  election  in 
Independence,  Iowa,  overwhelmingly. 

The  Central  Electric  company  of  Le  Sueur,  Minn.,  has 
been  incorporated  by  Wm.  H.  and  W.  A.  Patten,  W.  H. 
Tomhnson,  H.  F.  Weist  and  E.  H.  McLeod,  with  $25,000 
capital  stock. 

J.  B.  Caterbury  has  formed  a  company  of  Savanna,  HI., 
people  lo  build  and  operate  a  street  car  line  in  La  Crosse, 
Wis.  Work  will  be  begun  on  May  ist.  Horses  will  be 
used  at  first  but  electricity  later. 

Several  hundred  business  men  of  Dubuque,  Iowa,  have 
signed  contracts  to  use  the  Harrison  telephone  for  five  years, 
and  the  exchange  will  be  put  in  when  600  subscribers  have 
been  secured.  The  Bell  company,  which  has  500  subscrib- 
ers, threatens  to  furnish  the  instruments  for  nothing. 

J.  P.  Clark  has  assumed  charge  of  the  Taconia  Traction 
company,  of  Tacoma,  Wash.,  and  will  have  general  direc- 
tion of  the  extensions  and  improvements  to  be  made.  Work 
has  been  begun  on  the  proposed  Puyallup  line  and  the  foun- 
dation for  the  new  power  house  is  being  laid. 

J.  Lindauer  of  Kaukauna,  Wis.,  made  the  lowest  bid  for 
putting  in  electric  lights  for  Menasha,  Wis.,  offering  50  or 
more  arc  lights  at  $70  per  annum  on  the  Philadelphia 
schedule  or  $So  per  light  per  annum  for  lighting  within  two 
hours  of  sunrise. 

It  is  proposed  to  put  in  an  electric  lighting  plant  in  the 
state  capitol  in  Des  Moines,  la.,  at  a  cost  of  $10,000.  The 
lighting  bill  for  gas  runs  about  $150  per  month,  and  is,  of 
course,  heavier  wh?n  the  Legislature  is  in  session. 


Nora  Springs,  la.,  voted  to  grant  a  20  year  franchise  for 
an  electric  light  plant    overwhelmingly  at   the  late  election. 

Helena,  Mont.,  is  taking  bids  for  furnishing  75  arc  street 
lamps  of  1,200  candle  power  for  one  to  five  years  on  the 
moonlight  and  all-night  schedules,  and  also  for  lighting  cer- 
tain public  buildings  for  the  same  length  of  time. 

The  Rocky  Mountain  Bell  Telephone  company  will  build 
lines  to  Butte  and  to  Great  Falls,  Mont.,  from  Helena, 
Mont.  Copper  wire  will  be  used  on  both  lines,  and  the 
Butte  line  will  be  completed  May  1st  and  the  Great  Falls 
line  a  month  or  so  later.  In  addition  the  company  contem- 
plates shorter  lines  to  Butte  from  Great  Falls,  via  Sand 
Coulee,  and  one  from  Grantsdaleto  Darby.  The  company 
also  contemplates  building  into  Mullan,  there  connecting 
with  Spokane,  Seattle,  Tacoma  and  Portland,  making  it 
one  of  the  longest  lines  in  the  United  States.  Twenty-five 
miles  of  it  would  have  to  be  underground,  as  frequent 
storms  make  it  impossible,  to  keep  a  surface  line  in  good  re- 
pair for  the  winter  months. 

Winona,  Minn.,  will  vote  on  the  question  of  a  municipal 
electric  plant  this  spring. 

Des  Moines,  Iowa  is  in  the  swim  for  lower  telephone  tolls. 
C.  K.  Mead  has  applied  for  a  franchise  and  offers  to  reduce 
present  rates  35  to  50  per  cent,  if  granted  one.  He  has  cir- 
culated a  petition  and  claims  to  have  500  signers  who  agree 
to  take  his  'phone  if  he  is  granted  the  franchise,  which  will 
probably  be  done. 

Belvidere,  HI.,  is  in  the  throes  of  a  lively  telephone  rate 
war,  and  the  patrons  of  the  exchanges  a,re  about  the  only 
ones  who  are  enjoying  themselves.  The  town  was  about  the 
first  to  put  in  the  opposing  exchange  and  now  the  old  com- 
pany is  endeavoring  to  drive  the  new  comer  from  the  field. 
To  do  this  'phones  are  offered  free  for  one  year.  The  Cen- 
tral Union  Telephone  company  is  takmg  contracts  on  that 
basis,  the  contract  calling  for  $iS  per  year,  and  a  receipt  in 
full  being  presented  when  the  contract  is  signed. 

There  is  considerable  discussion  in  the  towns  along  the 
line  of  the  proposed  Interurban  line  between  Neenah  and 
Menasha  over  granting  the  franchise  through  the  various 
towns.  J.  K.  Tillotson  is  an  applicant  and  Messrs.  Elmore 
and  Vanderzee  of  Green  Bay  are  also.  It  is  charged  that 
Mayor  Rosch  of  Menasha  is  favoring  the  Green  Bay  party 
and  is  ignoring  advantageous  offers  from  the  other  party  on 
mere  subterfuges,  and  rushing  through  the  franchise  without 
due  consideration: 

Fond  du  Lac,  Wis.,  has  an  electric  line  which  is  not  in 
operation  and  there  is  no  immediate  prospect  that  it  will  be. 
At  the  last  meeting  of  the  council  the  mayor  recommended 
that  the  tracks  be  torn  up,  as  they  are  a  constant  menace. 

The  arrangements  for  a  reorganization  of  the  Great 
Western  Manufacturing  companyofDuluth  are  progressing. 
R.  S.  Munger  and  E.  R.  Oilman  have  charge  of  the  matter. 
It  is  understood  that  nearly  all  of  the  heaviest  creditors  of 
the  concern  will  go  into  the  plan. 

The  first  annual  report  of  the  Rochester,  Minn.,  electric 
plant  shows  the  cost  of  69  arc  street  lamps  to  be  about  $28 
per  annum  each,  without  computing  interest  on  the  cost  of 
the  plant  or  allowing  for  its  depreciation.  Austin,  Minn., 
where  the  cost  of  fuel  is  about  the  same,  pays  $60  per  an- 
num each  for  1,200  candle  power  lights,  while  the  lamps  in 
Rochester  are  2,000  candle  power,  M. 


Milwaukee,  Wis. 

Milwaukee,  March  23.— A  bill  that  is  of  great  impor- 
tance to  electrical  interests  has  been  introduced  into  the 
state  Legislature  by  Senator  Buckstaff  of  Oshkosh.  It  pro- 
vides that  no  town,  village  or  city  shall  grant  a  franchise  to 
any  street  railway,  gas  or  electric  light  company,  telephone 
or  telegraph  company  or  to  any  other  corporation  of  a  quasi- 
public  character,  or  to  any  private  persons  for  such  purposes, 
for  a  longer  term  than  twenty-one  years  and  it  is  expressly 
provided  that  no  exclusive  franchise  shall  be  granted. 
The  municipal  corporation  shall  reserve  the  right  to  buy  the 
plant  operated  under  such  franchise  at  the  end  of  the  term 
at  a  price  equal  to  the  physical  plant,  such  value  to  be 
determined  by  the  owners  and  the  municipality;  if  they  can- 
not agree,  then  by  a  board  of  three  arbitrators  to  be  chosen 
in  the  usual  way,  and  if  they  cannot  agree,  then  by  the 
Circuit  Court.  There  are  a  number  of  similarly  restrictive 
provisions. 

The  Milwaukee  Board  of  Public  Works  has  awarded  con- 
tracts for  the  electric  wiring  of  the  new  city  hall.  The 
Western  Electric  company  of  Chicago  was  the  lowest 
bidder  by  $3,300  and  got  the  contract.  Its  bid  was  $14,530. 
The  other  bidders  were  Duerr  &  Rohn  of  Milwaukee,  who 
asked  $20,300  for  the  work,  and  the  E.  G.  Bruckman  of  St. 
Louis,  whose  figures  were  $17,880.  The  bids  were  based 
upon  specifications  prepared  by  C.  G.  Armstrong  of  Chicago. 
All  of  the  wires  in  the  building  will  be  encased  in  iron 
pipes.  The  wiring  plan  is  such  that  a  break  or  grounded  wire- 
can  be  detected  and  repaired  without  injury  to  the  walls  and 
peilings. 

The  annual  report  of  the  Wisconsin  Telephone  company 
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shows  that  the  total  length  of  the  company's  wires  in  the 
state  is  13,494.  miles.  The  number  of  insiraments  in  use  is 
7,000. 

The  business  men  of  Mansfield,  Wis.,  have  put  in  a  tele- 
phone system  of  their  own  and  it  is  understood  that  the 
people  of  the  neighboring  cities  propose  lo  take  a  similar 
step  in  case  the  Wisconsin  Telephone  company  does  not 
come  to  terms.  The  \-illage  board  of  Waukesha  has  been 
asked  to  grant  a  franchise  for  a  new  telephone  exchange,  to 
be  operated  in  opposition  to  the  Wisconsin  Telephone  com- 
pany. W.  F.  Porter  has  asked  the  Marinette  and  Oconto 
authorities  for  a  telephone  franchise.  There  is  a  suspicion, 
however,  that  he  has  not  the  necessary  hnancial  back 
ing  and  is  simply  trying  to  get  the  franchises  for 
the  purposes  of  speculation.  The  Wisconsin  Telephone 
company,  on  the  other  hand,  wants  to  get  aii  exclusive  fran- 
chise at  Racine,  and  is  said  to  be  willing  to  rebuild  the 
police  and  fire  alarm  telegraph  systems  with  metalhccircuiis 
and  to  furnish  fire  and  police  telephones  at  $10  a  year. 

There  is  trouble  between  the  two  rival  electric  light  com- 
panies at  Appleton.  The  Appleton  Edison  Electric  com- 
pany was  establisued  in  iSSi,  audits  plant  was  the  first  elec- 
tric light  station  in  operation  in  the  United  States.  Last 
fall  the  Citizens'  Electric  Light  &  Power  company  was 
formed  by  local  capitalists,  and  last  month  it  began  business 
with  1,500  lights  on  its  circuits.  Il  uses  the  alternating  sys- 
tem, and  has  ordered  machinery  for  the  doubling  of  its 
plant.  The  Edison  company  has  announced  that  it  will 
reduce  the  price  of  lights  50  per  cent.,  and  the  new  com- 
pany was  expected  to  meet  the  cut.  A  lively  time  is  prob- 
able. The  new  machinery  ordered  by  the  Citizens'  com- 
pany consists  of  a  boiler,  another  400  horse  power  engine, 
two  incandescent  light  dynamos  and  four  arc  light  dynamos. 

Three  trolley  wires  at  the  corner  of  Grand  avenue  and  West 
Water  street  fell  to  the  ground  one  evening  recently  and 
twisted  and  turned  like  fiery  snakes.  H.  B.  Dewey,  a  com- 
mercial traveler,  was  enveloped  in  the  wires  before  he  knew 
it,  and  the  spectators  thought  that  he  was  surely  doomtd, 
but,  after  failing  to  the  ground,  he  arose  and  walked  away. 
The  wires  had  been  pulled  loose  at  Grand  avenue  bridge  by 
a  car  and  at  the  same  time  the  guy  wire  supporting  the  net- 
work of  wires  at  the  comer  broke. 

The  Clintonville  Electric  &:  Power  company  has  been  in- 
corporated with  a  capital  stock  of  $S,ooo.  Thp  incorpo- 
rators are  L.  M.  Stewart,  P.  A.  Stewart  and  D.  S.  Stewart, 
The  company  has  a  twenty-year  franchise  from  the  city,  and 
while  steam  power  will  be  used  at  first,  a  water  power  ten 
miles  from  town  may  be  used  eventually. 

The  common  council  of  Sheboygan  has  decided  to  adver- 
tise for  bids  for  furnishing  12S  arc  lights  of  2,000  candle 
power,  the  lamps  to  be  kept  burning  all  night.  The  bids 
are  to  be  on  the  basis  of  five  years,  ten  years,  fifteen  years 
and  twenty  years.  The  bidders  are  to  furnish  a  bond  ot 
$5,000,  with  two  sureties,  who  must  be  residents  of  the 
state. 

The  reorganization  of  the  Milwaukee  Street  Railway 
company  and  its  auxiliary  corporations  has  been  perfected. 
The  officers  of  the  principal  company  are  as  follows:  Presi- 
dent, W.  N.  Cromwell;  vice-president,  Plenry  C.  Payne; 
secretary,  C.  A.  Spofford;  treasurer,  A.  Marcus;  assistant 
treasurer,  G.  O.  Wheatcroft;  general  manager,  C.  D.  Wy- 
man.  H.  C.  Payne,  F.  G.  Bigelow  and  Charles  F.  Pfister 
compose  a  committee  on  operation.  The  Milwaukee  & 
Whitefish  Railway  company  has  elected  the  following  named 
officers:  President,  Henry  C.  Payne;  vice-president,  W.  L. 
Mason;  secretary  and  treasurer,  George  O.  Wheatcroft. 
These  gentlemen  and  Thomas  W.  Spence,  C.  D.  Wyman, 
Charies  F.  Pfister,  Fred  Vogel,  Richard  Burke  and  Carl 
Landsee  are  directors.  The  new  directors  are  Messrs, 
Spence,  Pfister  and  Vogel.  C. 


chanical  and  electrical  engineer.  Mr.  Sprout  reports  a  bet- 
ter outlook  for  the  electrical  business  on  the  Pacific  slope, 
and  says  that  a  large  number  of  power  transmission  schemes 
are  under  discussion. 


PERSONAL. 


O.  M.  Ran  of  Milwaukee  spent  a  few  days  in  Chicago 
last  week. 

Thou, as  C.  Perkins,  vice-president  of  the  Mather  Elec- 
tric company,  Manchester,  Conn.,  was  in  Chicago  last 
week. 

E.  M.  Izard,  well  known  to  the  older  members  of  the 
electrical  fraternity  in  Chicago,  has  returned  from  Califor- 
nia with  health  completely  restored. 

President  H.  H.  Pattee  of  the  Edison  Illuminating  com- 
pany of  Monmouth,  111-,  spent  Thursday  of  last  week  in 
company  with  W.  J.Ferris  of  the  General  Electric  com- 
pany, visiting  his  many  friends  in  Chicago. 

Frank  S.  DeRonde,  general  sales  agent  of  the  Standard 
Paint  company  of  New  York,  has  been  elected  town  clerk 
of  Teaneck,  N.  J.  Mr.  DeRonde  will  undoubtedly  distin- 
guish himself  in  serving  his  fellow -citizens  in  this  new 
capacity. 

Sidney  Sprout,  formerly  assistant  superintendent  of  op- 
eration  in  the  electrical  engineering  department  of  the 
World's  Fair,  and  later  assistant  electrical  engineer  of  the 
California  Midwinter  Exposition,  has  been  spending  a  week 
or  so  in  Chicago.  Mr.  Sprout  is  now  located  in  San  Fran- 
cisco, where  he   is   associated  with  Geo.  P.  Low  as  a  me- 


ELECTRIC  LIGHTING. 

The  A'ansas  City  Star  of  recent  date  says:  "  An  exami- 
nation ol  the  books  of  the  Kansas  City  Electric  Light  com- 
pany has  developed  the  fac^  that  the  company  has  been 
systematically  robbed  of  several  thousand  dollars  during  the 
past  few  years.  The  exact  amount  cannot  be  told  until  an 
expert,  who  is  now  at  work  on  the  books,  makes  his  report, 
but  it  is  said  to  already  approximate  $6,000.  A.  T-  Coulter, 
who  has  been  bookkeeper  for  the  company  since  1SS9,  is 
accused  of  being  the  embezzler.  He  has  not  been  actually 
arrested,  but  is  under  the  surveillance  of  the  American 
Surety  company,  which  is  on  his  bond.  About  a  week  ago  E. 
R.  Weeks,  manager  of  the  Kansas  City  Electric  Light  com- 
pany, discovered  from  an  examination  of  Coulter's  books 
that  the  company  was  being  robbed.  Coulter  was  imme- 
diately dismissed  from  the  company's  employ  and  turned 
over  to  Detective  Bowman  of  the  Am<  rican  Surety  com- 
pany. He  was  placed  in  the  'sweat  box'  and  it  is  said  made 
a  confession  which  implicated  another  young  man  formerly 
in  the  employ  of  the  company.  It  is  certain  that  Coulter 
must  have  had  a  confederate  or  else  the  stealing  would  have 
been  discovered  long  ago." 


ELECTRIC  RAILWAYS. 

The  Fishkill,  N.  Y.,  Electric  Railway  company  has  been 
incorporated  for  the  purpose  indicated  by  its  name.  The 
capital  stock  is  $50,000,  and  the  line  will  extend  from 
Matteawan  to  Fishkill. 

Property  owners  on  Ellis  avenue,  Chicago,  between  Thirty- 
first  and  Forty-fifth  streets,  have  entered  a  protest  against 
the  passage  of  an  ordinance  granting  the  General  Electric 
Railway  company  the  right  to  build,  maintain  and  operate 
an  electric  line  on  Ellis  avenue.  The  ordinance  wa>:  intro- 
duced in  the  council  a  month  ago  and  is  now  in  the  hands 
of  the  judiciary  committee.  A  petition  was  drawn  up  and 
received  250  signatures,  representing  nearly  80  per  cent,  of 
the  total  frontage  between  Thirty-fifth  and  Forty-fifth 
streets.  The  petition  will  at  once  be  presented  to  the 
council. 

The  contract  for  the  steel  work  for  the  first  section  of  the 
Boston  subway,  through  which  electric  cars  will  run,  has 
been  let  to  the  Pennsylvania  Steel  company  of  Steelton,  Pa. 
The  company  has  made  extensive  preparations  at  the  plant, 
which  will  enable  it  to  roll  the  large  "I"  beams  included 
in  the  contract  and  which  hitherto  have  been  made  by  only 
one  mill  in  the  country.  The  first  section  of  the  subway 
will  be  2,000  feet  long  under  Boston  Common,  and  will 
contain  2,000,000  pounds  of  steel.  This  contract  will  keep 
the  Steelton  mills  busy  nearly  all  summer. 

The  Marion,  Ind.,  street  railroad,  an  electric  line  lead- 
ing from  the  city  of  Marion  to  several  of  the  gas  towns, 
was  ordered  sold  by  Judge  Baker  of  the  Federal  Court  on 
March  13th.  The  owner  and  projector  of  the  line  is 
Russell  B.  Harrison,  son  of  the  ex-president.  The  line  is 
said  to  have  cost  $53,000,  but  debts  have  been  incurred,  it 
is  clain>ed,  lo  the  amount  of  $So,ooo,  the  bonded  debt  be- 
ing $75,000,  or  about  one-third  more  than  it  cost  to  build 
the  road.  The  mortgage  bondholders  will  no  doubt  buy 
the  property. 

TRADE  NEWS. 

William  Hood  has  removed  from  239  La  Salle  street,  and 
has  taken  temporary  quarters  at  1 105  Monadnock  building, 
Chicago.  On  May  1st  he  will  occupy  room  21  on  the  first 
floor  of  the  same  building. 

Kohler  Brothers  of  Chicago  have  just  closed  a  contract 
with  the  Union  Depot  Railroad  company  of  St.  Louis  for 
fotty  car  equipments  of  the  Walker  Manufacturing  com- 
pany's  type.  Each  equipment  consists  of  two  30  horse 
power  motors,  and  the  order  also  includes  So  Walker  series 
parallel  controllers.  This  is  one  of  the  largest  orders  yet 
taken  by  the  Walker  company,  and  as  it  follows  a  trial  order 
for  five  equipments  placed  last  fall  it  speaks  well  for  the 
excellence  of  the  apparatus. 

The  Metropolitan  Electric  company,  Chicago,  has  been 
appointed  agent  for  the  Solar  arc  lamp  for  incandescent 
circuits.  Its  feed  mechanism  is  so  simply  and  adjustable 
that  it  has  been  found  to  he  a  most  thoroughly  economical 
and  practical  lamp.  It  is  simple  in  construction,  has  a  posi- 
tive action  of  feed,  no  springs  or  dash-pot  and  no  see -sawing. 
The  lamp  is  manufactured  plain  or  in  various  styles  of  orna- 
mentation to  meet  the  requirements.  Samples  are  ex- 
.  hibited  at  the  warerooms  of  the  Metropolitan  company,  . 
1S6  and  188  Fifth  avenue,  Chicago,  where  a  stock  for  im- 
mediate shipment  will  be  carried. 

The  Electric  Power  Storage  company  of  New  York  is  to 
be  congratulated  upon  a  contract  just  closed  by  their  west- 
ern representative,  Wm.  Hood,  with  H.  H.  Porter,  presi- 
dent of  the  Chicago  &  Eastern  Illinois  Railroad  company, 
for  120  350  ampere  hour  accumulators  for  a  lighting  plant 
in  his  summer  residence  at  Lake  Geneva,  Wis.  Mr.  Hood 
has  only  recently  taken  this  company's  agency  in  the  West, 
and  the  Electric  Power  Storage  company  will  doubtless  see 
many  more  such  results  in  the  near  future.  Mr.  Hood  is 
an  experienced  storage  battery  salesman,  and  it  is  safe 
to  say  that  the  business  of  this  company  in  his  hands  will 
prove  most  satisfactory. 

Julius  Andrae  &:  Sons  company,  Milwaukee,  Wis.,  has 
added  a  telephone  department  to  its  already  large  list  of 
excellent  electrical  specialties.  The  company  has  secured 
the  services  of  W.  H.  Kelsey,  who  is  one  of  the  best  known 
telephone  experts  in  the  West.  Mr.  Kelsey  installed  the 
first  telephone  exchange  in  Milwaukee,  and  has  had  a  wide 
experience.  Until  recently  he  has  been  superintendent  of 
the  Chicago,  Milwaukee  and  Lake  Superior  Telegraph  com- 
pany, which  was  lately  consolidated  with  the  Postal  Tele- 
graph company.  Mr.  Kelsey  is  thoroughly  posted  on 
telephone  matters,  and  the  Andrae  company  is  to  be  con- 
gratulated on  securing  his  services. 


George  B.  Mallory,  106  Produce  Exchange,  New  York, 
N.  Y.,  announces  that  he  is  prepared  to  accept  commis- 
sions in  the  line  of  structural  engineering  for  buildinos, 
electric  light  and  ventilation.  He  also  gives  special  atten- 
tion to  the  electrical  transmission  of  power.  Mr.  Mallory 
is  well  known  among  the  early  pioneers  of  the  electrical 
trade  by  his  connection  with  the  Edison  Electric  company 
as  naval  engineer  in  1S79.  He  has  since  been  known 
prominently  as  one  of  the  leading  naval  architects  of  the 
country.  The  steamers  Connecticut.  City  of  Seattle  and 
Concho  and  the  palatial  steam  yacht  Dungeness  were  de- 
signed and  constructed  under  his  supervision. 

The  Weston  Instrument  company  ot  Newark,  N.  J.,  in 
order  to  keep  up  with  the  large  increase  in  its  business,  has 
been  obliged  to  add  several  thousand  dollars'  worth  of  new 
machinery  to  its  equipment,  including  many  special  tools. 
The  factory  has  been  operated  on  full  lime  during-the  busi- 
ness depression,  and,  indeed,  on  several  occasions  the 
force  has  been  obliged  to  work  overtime.  It  is  encouraging 
to  note  that  the  foreign  department  of  this  company  has  in- 
creased its  capacity  during  the  last  year.  At  the  present 
time  the  Weston  instruments  are  sent  to  all  parts  of  the 
globe.  It  is  probable  that  the  company  will  soon  be 
obliged  to  seek  more  commodious  quarters  for  its  factory. 

An  interesting  electric  power  transmission  plant  is  in 
process  of  installation  by  the  General  Electric  company  at 
Rochester,  N.  H.,  for  the  operation  of  the  Wallace  shoe 
factories.  The  three-phase  system  has  been  adopted. 
The  generator  will  be  a  140  kilowatt  or  about  190  horse 
power  machine  wound  for  560  volts,  as  the  distance  of 
transmission  is  insignificant.  The  motors  will  be  of  the 
induction  type,  without  commutators  or  moving  wires,  and 
will  be  operated  without  the  use  of  transformers.  These 
motors  will  be  500  volt  machines,  of  5  horse  power,  15 
horse  power,  20  horsepower  and  25  horse  power  capacities. 
Another  generator  to  be  used  principally  for  lighting  will 
shortly  be  added. 

The  Beacon  Vacuum  Pump  &  Electrical  company,  Bos- 
ton, has  issued  a  circular  announcing  that  it  is  again  pre- 
pared to  furnish  "the  Beacon"  all  glass  lamp.  Among  the 
claims  made  by  the  manufacturers  for  this  lamp  are  the  fol- 
lowing: "It  is  the  only  lamp  exhausted  wholly  without  the 
use  of  mercury,  and  therefore  the  only  lamp  which  does  not 
contain  mercurial  vapor.  This  is  a  very  decided  advantage, 
as  this  vapor  is  acknowledged  to  be  an  efficient  cause  of  the 
interior  blackening  of  the  bulb  and  to  otherwise  lower  the 
candle  power  of  a  lamp  by  its  injurious  action  upon  the  fila- 
ment. Our  filament  is  of  the  highest  standard  and  enables 
us  to  give  high  efficiency,  coupled  with  great  durability.  In 
addition  to  this,  our  glass  work  is  perfection,  and  our 
patented  mount  has  no  equal."  The  company  has  discon- 
tinued the  manufacture  of  the  "New  Beacon"  lamp,  which 
has  been  on  the  market  during  the  last  year. 

The  Goulds  Manufacturing  company  has  just  begun  the 
erection  of  a  new  addition  to  its  extensive  woiks  at  Seneca 
Falls,  N.  Y.  The  construction  of  this  building  is  necessi- 
tated by  the  steadily  increasing  business  in  trip'ex  power 
pumps.  The  building  will  be  a  modern  structure,  two 
stories  in  height  with  basement  for  storage  of  castings, 
length  86  feet  and  width  35  ieet.  The  frame  work,  beams, 
columns  and  roof  truss  will  be  of  steel.  The  main  room 
for  heavy  machines  and  erecting  purposes  will  be  22  feet 
high  and  served  by  an  electric  bridge  crane  of  10  tons  ca- 
pacity. The  gallery  will  divide  one  side  into  two  stories  for 
lighter  machine  tools.  The  walls  will  be  of  brick,  while  the 
skylight  and  upper  windows  will  be  glazed  with  ribbed 
glass.  The  entire  main  floor  is  designed  to  stand  a  uniform 
strain  of  400  pounds  lo  the  square  foot,  although  a  limited 
area  is  capable  of  bearing  600  pounds  to  the  square  foot. 
It  is  expected  that  the  building  will  be  completed  about 
June  ist. 

The  Union  Brass  Manufacturing  company  confessed 
judgment  in  the  Circuit  Court,  Chicago,  on  March  20th, 
to  several  banks  and  private  individuals.  The  first  was  in 
favor  of  the  Fort  Dearborn  National  Bank  of  Chicago  for 
$2,513,  the  second  was  to  the  Atlas  National  Bank  for 
$5,513,  the  third  to  the  Hide  and  Leather  National  Bank  of 
Chicago  for  $2,5 13, the  fourth  to  the  NationalBank  of  Illinois 
for  $13,113,  the  fifth  to  A.  C.  Becker  &  Co.  for  $4,013,  and 
the  sixth  to  Francis  W.  Holbrook  for  $2,813.  The  com. 
pany  was  organized  in  January,  1S94.  The  president  is  G.  D- 
Van  Vliet  and  the  secretary  is  Francis  W.  Holbrook.  J. 
McGregor  Adams  was  one  of  the  principal  stockholders, 
but  he  withdrew  his  interest  previous  to  the  failure.  The 
plant  of  the  corporation  is  at  123  Ontario  street.  Attorney 
G.  G.  Willard,  counsel  for  the  National  Bank  of  Illinois, 
which  forced  the  execution  of  notes,  said:  "The  failure  of 
the  concern  is  due  to  a  lack  of  capital  and  insufficient  means 
to  meet  current  expenses.  The  corporation  asked  for  further 
loans  in  order  to  enable  it  to  settle  with  its  creditors.  But 
my  client  was  unable  to  grant  this  request,  which  resulted 
in  the  company  going  to  the  wall." 

By  the  ist  of  May  the  Wallace  Electric  company  of  Chi- 
cago will  have  removed  one  door  north  of  its  present  loca- 
tion, the  address  being  changed  from  307  to  305  Dearborn 
street.  The  new  store  is  much  larger  and  better  arranged 
than  the  old  and  will  afford  the  company  very  materially  in- 
creased facilities  for  displaying  and  shipping  goods  and  for 
office  work.  Twice  the  space  of  the  present  quarters  will 
be  available,  and  the  increasing  business  of  the  company 
will  thus  be  accommodated.  Among  the  company's  agen- 
cies of  comparatively  recent  acquisition  the  following  may 
be  named:  The  Boston  incandescent  lamp,  R.  B.  Corey's 
arc  lamps  for  all  circuits,  the  Electric  Selector  &:  Signal 
company's  electric  light  and  power  controllers,  Whitting- 
ham  electric  heater  and  the  Macallen  electric  railway  ma- 
terial. In  its  new  store  the  company  will  be  enabled  to 
carry  and  display  a  complete  line  of  house  goods  of  all  de- 
scriptions, and  will  be  prepared  to  fill  orders  promptly. 
Messrs.  Wallace  and  Hine,  as  the  western  agents  of  the 
Stanley  Electric  Manufacturing  company,  also  report  that 
the  outlook  for  the  western  output  of  the  Stanley  two-phase 
generators  and  motors  is  excellent.  It  is  considered  a  flat- 
tering augury  that  several  customers  have  already  duplicated 
their  orders. 
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BUSINESS. 

The  Bryant  Electric  company  has  a  very  neat  device  in 
the  shape  of  a  cleat  and  rosette  combined  to  be  used  with 
■work  using  porcelain  cleats. 

The  Beacon  Vacuum  Pump  &  Electrical  company  of 
Boston,  Mass.,  reports  thai  there  is  a  rush  for  the  "old 
Beacon"  incandescent  lamp,  so  long  and  favorably  known 
on  the  market.  Extra  apparatus  has  been  ordered,  so  that 
the  company  can  meet  the  demand. 

The  Electric  Appliance  company  is  doing  a  fine  business 
with"0.  K."  weatherproof  wire  andislayingin  an  exception- 
ally large  stock  for  the  coming  spring  business.  The  com- 
pany claims  to  be  in  a  position  to  ship  a  weatherproof  wire 
order  of  any  size  from  the  Chicago  stock  immediately  on 
receipt. 

The  Perkins  Electric  Switch  Manufacturing  company  of 
Hartford,  Conn.,  has  been  working  day  and  night  in  pre- 
paring its  factory  for  the  manufaciure  of  incandescent 
lamps.  With  his  usual  push,  General  Manager  J.  J.  Gales 
will  shortly  be  in  shape  to  fill  orders  for  incandescent  lamps 
in  any  quantity. 

The  Mather  Electric  company  of  Manchester,  Conn. ,  has 
received  through  J.  Holt  Gates  of  Chicago  the  order  for 
five  100  kilowatt  multipolar  generators,  with  station  equip- 
ment, for  the  new  station  of  the  Indiana  Electric  Railway 
company  of  Goshen,  Ind.  This  contract  was  secured 
against  strong  competition,  and  reflects  credit  on  Mr.  Gates, 
and  shows  that  the  merits  of  the  new  Mather  multipolar 
apparatus  are  widely  appreciated. 

In  response  to  an  inquiry  from  Western  Manager  Mar- 
kle  of  the  Electric  Storage  Battery  company,  Superintendent 
Swiler  of  the  Wisconsin  School  for  the  Deaf  at  Oelevan, 
Wis.,  writes  under  date  of  January  2Sth:  "The  Chloride 
battery  which  you  put  in  for  us  last  May  has  given  perfect 
satisfaction.  It  has  not  been  repaired  in  any  way,  and 
shows  no   signs  of  deterioration  whatever.      We  burn  40 


lamps  in  the  early  part  of  the  evening  and  about  12  all 
night  from  it." 

The  E.'  P.  Gleason  Manufacturing  company  of  New 
York  reports  very  large  sales  of  Stalactite  lamps  for  incan- 
descent lighting,  the  new  design  being  in  great  demand. 
In  the  other  departments-the  electrical  trade  is  showing  un- 
usual volume,  over  that  of  the  preceding  months  of  the  year. 
A  large  share  of  this  business  is  from  the  central  and  v^est- 
ern  states.  . 

The  Electric  Selector  &  Signal  company  of  New  York  is 
very  busy  in  placing  a  large  number  of  its  .selectors  on  the 
circuits  of  the  various  central  stations  through  the  country. 
It  has  such  a  demand  that  extra  men  have  been  placed  to  at- 
tend to  the  installing  of  the  apparatus.  The  device  has  the 
merit  of  saving  power  and  recommends  itself  highly  to  the 
managers  of  electric  lighting  stations. 

General  Sales  Agent  F.  S.  DeRonde  of  the  Standard 
Paint  company,  New  York,  reports  that  business  has  great- 
ly improved  of  late,  and  that  all  agents  say  that  their  recent 
sales  will  show  a  large  increase  over  those  of  the  correspond- 
ing months  of  last  year.  One  vejy  large  order  of  two  carloads 
of  rubberoid  felt  was  received  last  month  for  lining  the  hull 
and  refrigerating  department  of  the  new  American  liner  St. 
Louis.  The  increased  business  has  made  it  necessary  to 
employ  additional  help  at  the  factory. 

Timothy  W.  Sprague,  who  has  offices  at  53  State  street, 
Boston,  and  253  Broadway,  New  York,  announces  that  he 
is  prepared  to  furnish  advice  in  all  engineering  questions  in 
connection  with  mining.  Mr.  Sprague's  experience  includes 
five  years  with  the  power  and  mining  department  of  the 
General  Electric  company  and  its  predecessor,  the  Thom- 
son-Houston company,  and  a  year  with  Westinghouse, 
Church,  Kerr  &  Co.  In  the  special  line  which  he  pro- 
poses to  develop  he  says  what  is  required  is  not  the  work 
of  a  mining  engineer  nor  an  electrical  engineer,  but  a  com- 
bination of  these  two  lines,  obtained  only  by  practical  ex- 
perience.    The  requirements  of  each  mine  are  a  problem  in 


themselves,  not  only  as  to  what  can  be  accomplished,  but 
.  how  to  accomplish  results  best  and  cheapest  in  the  end. 
Heretofore    this    work  has  been  done  by  representatives  of 

the  manufacturing  companies  furnishing  apparatus. 

Julius  Andrae  &  Sons  company,  Milwaukee,  Wis.,  has 
just  completed  an  installation  consisting  of  incandescent 
lights  as  well  as  a  fire  alarm  system  in  the  new  high  school 
of  Oconto,  Wis.  The  company  is  completeing  a  similar 
contract  in  the  high  school  building  at  Janesville,  Wis.  The 
Andrae  company  has  also  secured  the  contract  for  wiring 
the  new  hotel  which  has  been  erected  in  Marinette,  Wis. 
This  installation  calls  for  over  300  incandescent  lights,  to- 
gether with  a  combination  guest  call  and  fire  alarm  system. 
The  building  will  be  one  of  the  finest  in  the  state  and  every- 
thing in  it  will  be  up-to-date. 

The  General  Electric  company  has  received  from  the  Con- 
cord Land  &  Water  Power  company  a  very  flattering  testi- 
monial on  the  three-phase  plant  installed  at  Concord,  N. 
"  H.  This  plant  has  been  fully  described  in  the  Western 
Electrician.  The  General  Electric  company  announces 
that  it  has  been  awarded  tlie  contract  for  the  electrical  ap- 
paratus to  operate  the  new  water  pumping  station  which 
will  soon  be  constructed  at  Canandaigua,  N.  Y.  The  power 
house  will  be  located  at  the  foot  of  Main  street  on 
Canandaigua  Lake  and  will  contain  one  lOO  kilowatt  three- 
phase  generator  delivering  current  at  2,oSo  yolts.  This 
will  be  driven  by  a  steam  engine.  The  current  will  be 
transmitted  to  the  pumping  station,  iS,ooo  feet  distant,  on 
the  shores  of  the  Like,  1,500  feet  from  reservoir.  The 
pump  house  will  be  occupied  by  two  one  million  gallon 
pumps,  directly  geared  to  loohorse  powerinduction  motors,, 
wound  for  2,oSo  volts  and  turning  at  600  revolutions.  The 
duplication  of  the  pumping  system  has  been  determined 
upon  in  order  that  the  work  may  be  effected  continually  even 
should  one  pumping  equipment  break  down.  An  automatic 
signal  alarm  will  indicate  at  the  power  house  when  the  reser- 
voir is  full. 
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535,810.  spring  Winding  Means  for  Printing  Telegraph 
Instruments,  John  Burry,  Long  Island  City,  N.  V. 
Application  filed  May  12,  1894. 

Claim  i:  In  a  prinlins  te'egraph  or  other  machine,  the  com- 
bination with  the  escapement,  of  an  automatically  wound  main 
spring,  and  gearing  containing  a  spring  connecting  the  main 
spring  and  escapement  and  operating  the  escapement  wheel. 

535,838.  Incandescent  Electric  Lamp.  William  S.  Lowe, 
Lima,  O.     Application  filed  October  15,  1S92. 

The  cut  illustrates  an  incandescent  lamp,  having  a  conical 
shaped  reflector  in  the  upper  portion,  the  base  of  the  reflector 
beiiinning  near  the  point  where  the  outside  cap  ends,  and  ex- 
tending down  to  a  point  at  the  stub  through  which  the  filament 
enters. 

535.840.  Electric  Arc  Lamp.  George  R.  Maclntire,  New 
York,  N.  Y.     Application  filed  July  5,  1S94. 

This  lamp,  as  shown  in  the  cut,  contains  a  supporting  plate, 
carbon  holders  supported  by  it,  a  single  long  rod  .secured  to  the 
plate.,  a  globe  holder  and  a  latch  whereby  the  holder  may  bo 
secured  to  the  plate,  and  an  arm  secured  to  the  globe  holder 
and  having  a  sleeve  to  encircle  the  single  rod,  whereby  the 
globe  holder  may  be  released  from  the  plate  and  lowered  upon 
the  long  rod.-ind  swung  laterally  thereon. 

535.841.  Electric  Arc  Lamp.  George  R.  Maclntire,  New 
York,  N.  Y.     Application  filed  July  5,  1S94. 
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A  supporting  base,  a  series  magnet  supported  therein  and 
bored  axially,  an  armature  placed  below  the  magnet  and  hav- 
ing -a  rod  extending  up  throuvjh  the  bore  of  the  magnet,  a 
carbon  supporting  carriage,  a  guide  therefor,  an  actuatinji  shaft 
therefor  supported  on  the  rod,   and    means  to  actuate  the  shaft. 

535,842.     Electric  Arc  Lamp.     George  R.  Maclntire,  New 
York,  N.  Y.     Application  filed  July  10,  1894. 

In  an  electric  lamp  is  claimed  the  combination  of  arms 
mounted  to  swing  toward  each  other,  carbon  holders  supported 
by  the  arms,  a  screw-threaded  ^shaft,  a  traveling  nut  mounted 
on  the  shaft,  and  intermediate  means  between  the  nut  and  arms 
to  swing  the  latter. 

535,865. .   Electric  Sign  Changing  Device.     William  Sears, 
Boston,  Mass.     Application  filed  February  19,  1S94. 

In  an  apparatus  for  operating  a  series  ofconnected  signs  the 
claim  is  made  for  an  electric  motor,  ha\-ing  a  pole  armature, 
a  mechanism  for  transmitting  motion  from  Che  motor  to  a 
fabric  containing  a  series  of  signs,  a  mechanism  operated  by 
the  motor  for  opening  the  motor  circuit  and  closing  the  "stop 
circuit,"  a  mechanism  operated  by  a  clock  train  for  opening 
the  "stop  circuit"  and  closing;  the  motor  circuit  and  "stop  cir- 
cuit" and  motor  circuit. 

535,917.     Induction    Coll.     Albert    F.    W.    Meyer,    Blue 
Island,  111.     Application  filed  November  27,  1S94. 

An  induction  coil  is  described,  h-ving   a  spool,  primary  and 

secondary  wires  coiled  side  by  side  about  the  spool  and  sep- 
arated by  interposed  insulation,  the  number  of  secondary  coiis 
exceeding  by  one  the  number  of  primary  coils,  and  soft  iron 
expanded  heads  on  the  opposite  ends  of   the  spool. 

Fred  P.    Bergh  and 
N.   Y.     Application 


535,936.  Conduit  Electric  Railway. 
Charles  W.  Tarbox,  New  York, 
filed  May  25,  19S4. 


Issued  March  ig,  iSgj. 

longitudinal  horizontal  contact  surfaces  making  contact  re- 
spectively with  the  two  series  of  contact  points  and  each  long 
enough  to  bridge  at  lea*;!  two  points,  the  two  contact  surfaces- 
being  located  in  the  same  horizontal  plane  and  the  shoe  pro-  ■ 
vided  with  hinges,  permitting  it  to  bend  in  a  horiz-)ntal  direc- 
tion and  maintam  its  two  contact  surfaces  parallel  to  each 
other. 

535,948.  Electric  Program  Clonk.  Fred  Frick,  Waynes- 
borough,  Pa.     Application  filed  May  28,-1894. 

A  disk  is  adapted  to  receive  a  series  of  pins  constittjting  a 
program,  and  means  are  provided  for  including  the  pins  suc- 
cessively in  electric  circuit  with  a  signal,  a  motor  for  moving 
the  disk,  means  for  controlling  the  operation  of  the  motor  and 
devi- es  constructed  and  adapted  to  regulaie  the  speed  of  the 
disk,  whereby  to  control  the  duration  of  sounding  of  the  a'arm. 

535.971.  Insu'ated  Trolley  Section  and  Crossover.  Montra- 
ville  M.  Wood,  Chicago,  111.,  aiid  Charles  K.  King, 
Mansfield,  O.     Applicaiion  filed  July  [3,  1S94. 


A  conduit  is  provided  with  two  series  of  contact  points  con- 
nected respectively  with  the  positive  and  negative  sides  of  the 
supply  circuit,  in  combination  with  a  contact  shoe  having  two 
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The  combination  in  a  trolley  insulating  device  Is  claimed  ot 
tongues  to  which  the  trolley  wire  is  to  be  attached,  plates  rigid 
with  each  tongue,  projecting  Ings  on  the  plates,  a  piece  of  in- 
sulating material  provided  with  caps,  having  lugs  on  the  end 
which  are  adapted  to  fit  between  the  lugs  on  the  plates  and  a 
bolt  or  the  like  passing  through  such  lugs,  so  as  to  hold  the 
parts  together. 

535,993.  Closed  Conduit  Electric  Railway.  James  F. 
McLaughlin,  Philadelphia,  Pa.  Application  filed 
October  23,  1S94. 

An  electric  railway  provided  with  a  conduit  composed  of  sec- 
tions having  switch  boxes  connected  thereto  by  laterally  ex- 
tending necks,  in  combination  with  supports  having  extensions 
forming  the  bottoms  of  the  switch  boxes  is  described. 

536,032.  Alternating  Current  Motor.  Maurice  Hutin  and 
Maurice  Leblanc,  Paris,  France.  Application  filed 
November  17,  1S92. 

The  arrangement  is  clearly  shown  in  the  accompanying  cut, 
and  the  claim  is  made  for  the  method  of  rotating  the  polar  line 
or  lines  of  a  magnetic  field  of  force,  produced  by  energised  cir- 
cularly arranged  held  magnet  coils,  which  consists  in  dephas- 
ing  with  reference  to  each  other  the  alternating  currents  of  the 
same  period,  passing  through  distinct  branches  of  the  coils 
by  producing  a  difference  between  the  self-induction  of  the  cir- 
cuits by  difference  of  static  capacity. 


536-015.  Apparatus  for  Automatically  Limiting  Speed  of 
Electric  Cars.  Louis  S.  Wright,  Philadelphia,  Pa. 
Application  filed  December  8,  1894. 

In  an  electric  car,  comprising  a  motor,  a  controller  system 
and  a  brake  system,  there  is  employed  a  governor  and  means 
for  drivingitin  conformity  with  the  speed  of  movement  of  the 
car,  actuating  mechanism,  a  primary  source  of  power  for  driv- 
ing the  actuating  mechanism,  and  an  engaging  device  operated 
by  the  givernor  and  commanding  the  connection  between  the 
primary  source  of  power  for  the  actuating  mechanism  and  the 
controller  and  brake  systems. 

536,076.  Collapsible  Conduit  tor  Electric  Railway  Con- 
ductors. Harry  C.  Grant,  New  York,  N.  Y.  Appli- 
cation filed  September  17,   1S94. 

An  electric  railway  system,  having  an  underground  conduit 
with  a  support  therein,  a  casing  composed  of  elastic  metal 
plates  of  semi-elliptic  cross-section  mounted  on  the  support 
.  above  the  bottom  of  the  conduit,  an  insulated  main  conductor 
within  the  casing,  and  contacts  also  carried  by  the  casing  to  be 
brought  into  electrical  connection  with  the  inclosed  main  con- 
du'.  tor  by  a  passin  x  car. 

536,095.  Protective  Device  for  Electrical  Appliances. 
Joseph  J.  O'Connell,  Chicago,  III.  Application  filed 
November  23,  1894. 

This  device  comprises  in  combination  two  conducting  plates 
placed  with  parallel  surfaces  closely  adjacent  to  eacfi  other,  but 
separated  for  a  portion  of  their  area  by  a  thm  air  space,  the 
plates  being  adapted  tor  connection  respectively  with  an  elec- 
tric circuit  and  with  the  earth,  and  a  supplementary  Interposed 
piece  of  textile  fabric  or  similar  sieve-like  material,  adapted  to 
intercept  disintegrated  particles,  but  offering  no  impediment  to 
the  disruptive  discharge  across  the  air  space. 
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536,100.  Automatic  Toll  Box  for  Telephones.  Howard 
C.  Root,  Brooklyn,  N.  Y.  Application  filed  Novem- 
btr  30,  1S94. 

1  his  arrangement  is  for  pay  stations  having  a  signal  to  indi- 
cate the  coin  put  in,  and  an  audible  signal  producing  move- 
ment controlled  by  the  coins,  in  combination  with  a  telephone 
set  and  circuits  controlled  by.  the- signal  producing  movement 
to  close  the  transmitter  circuit  independently  of  the  telephone 
hook  while  the  coin  is  passing  through  the  toll  box. 

536, 1 53.9  ^Tip  for  Flexible  Electric  Conductors.  Charles 
H.  McEvoy,  Lowell,  Mass.  Application  filed  Febru- 
ary 4,  1895. 

A  flexible  electric  conductor,  comprising  a  conducting  core,  a 
non-conducting  covering  and  a  conducting  needle  connected  lo 
the  core,  and  having  a  hook  which  passes  through  the  covering 
to  retain  the  covering  on  the  core.  ~ 

536,104.  Electro -magnetic  Signal.  Theodore  Spencer, 
Cambridge,  Mass.  Application  filed  September  10, 
1894. 

In  an  automatic  annunciator  the  combination  is  claimed  of  a 
signal  plate  or  target  provided  with  a  complementary'  actuating- 
arm  fulcrumed  between  the  plate  and  arm  and  normally  re- 
tracted by  gravity,  an  electro -magnet  adapted  to  be  included  in 
a  signaling  circuit,  an  armature  therefor,  and  an  armature  lever 
or  rod  secured  at  one  end  to  the  armature  and  controlled 
thereby,  and  engaging  the  complementary  actuating  arm  by  its 
farther  end  with  a  light  pressure  during  the  retraction  of  the 
armature,  and  thus  permitting  the  signal  plate  to  remain  out  of 
view,  but  with  sufficient  force  (o  elevate  the  signal  plate  into 
a  horizontal  position  for  the  purpose  of  display  when  the  arma- 
ture is  attracted  to  the  poles  of  the  magnet. 
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Storage  Batteries  in  Maywood. 

The  successful  operation  of  the  storage  battery  locomo- 
tive installed  last  year  in  the  tinplate  factory  of  Norton 
Bros,  company  in  Maywood,  111.,  a  suburb  of  Chicago, 
and  described  in  the  Western  Electrician  of  October 
27,  1S94,  induced  Edwin  Norton,  the  vice-president  of  the 
company,  to  consider  the  subject  of  an  electrical  installa- 
tion for  his  residence,  and  it  was  finally  decided  to  use 
current  from  the  dynamo  plant  at  the  factory,  conveying 
the  "'juice"  to  a  storage  battery  plant  located  at  the  resi- 
dence. As  the  factory  is  in  operation  24  hours  a  day  for 
almost  the  entire  year  and  is  supplied  with  duplicate  elec- 
trical plants,  there  could  scarcely  ever  be  any  failure  in  the 


on  the  right.  A  separate  picture  of  the  switchboard  is 
given  in  Fig.  2.  The  pole'line  conveying  the  current  from 
the  factory  to  the  house  is  shown  in  the  lower  right-hand 
picture  in  Fig.  i. 

The  entire  installation  occupies  an  exceedingly  small  space. 
The  switchboard  was  built  by  the  Cutler-Hammer  Manu- 
facturing company  just  previous  to  the  late  fire  in  that 
company's  shop.  The  instruments  are  of  the  Weston  pat- 
tern. A  distinct  novelty  on  this  board  is  the  employment 
of  an  automatic  end-cell  switch  for  regulating  the  voltage  of 
the  house.  This  is  the  first  and  only  one  in  this  part  of  the 
country,  and  in  operation  has  given  extremely  satisfactory 
results     There  are  fifteen  contacts  on  the  outside  ring,  each 


house  plant,  but  of  much  less  detail.  It  consists  of  28  cells 
of  chloride  accumulator  type  "E  5,"  100  ampere  hours  each, 
and  the  controlling  devices,  as  shown  in  Fig.  3,  consist  of  two 
fusible  cut-outs  one  for  the  charging  lines  and  one  for  the 
house  circuit,  a  double-pole  switch  inserted  in  the  charging 
circuit,  an  automatic  back  pressure  switch  and  a  hand  end- 
cell  switch.  The  controlling  apparatus  is  installed  in  a 
pantry.  There  are  about  30  lamps  of  52  volts  each  connected 
up  in  the  house,  and  the  battery  is  ample  to  run  all  of  them 
for  a  short  time  if  necessary.  The  charging  current  is  carried 
to  the  house  by  a  No.  10  wire,  taking  current  from  one  side 
of  the  three-wire  factory  system.  Mr.  Gifford's  residence 
was  formerly  supplied   with  current  from    the  local  lighting 
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supply  of  current.  As,  however,  the  storage  battery  would 
have  to  carry  the  entire  lighting  of  the  residence  for  any  special 
occasion,  it  necessitated  quite  a  liberal  installation.  There 
are  nearly  ^60  lamps  connected  in  the  house,  and  in  addition 
there  will  be  a  one-half  horsepower  motor  for  blowing  a  pipe 
organ,  another  motor  of  the  same  size  for  pumping  water,  a 
small  motor  for  operating  a  lathe,  and  still  another  for  a  sew- 
ing machine.  The  current  is  conveyed  to  the  batteries  at  a 
pressure  of  220  volts  over  a  No.  4  wire.  The  distance 
from  the  house  to  the  factory  is  4,000  feet.  The  battery 
is  located  in  a  small  room  in  the  stable,  and  the  house  is 
connected  to  the  switchboard,  which  is  also  in  the  stable,  by  a 
heavy  No.  i  cable.  In  addition  a  pair  of  pressure  wires 
are  run  between  the  house  and  the  switchboard.  The 
features  of  this  interesting  plant  are  shown  by  the  group 
of  illustrations  on  this  page.  The  battery  plant  and  a 
portion  of  the  switchboard  are  shown  in  the  larger  picture 
on  the  lett,  while  a  general  view  of  the  house  and  stable 
and  a  view  showing  the  wiring  between  the  two  are  given 
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corresponding  to  one  cell,  so  that  the  voltage  of  the  house 
may  be  reduced  from  that  of  5S  cells  to  that  of  43.  Auto- 
matic over-charge  and  over-discliarge  switches  are  provided, 
also  an  automatic  back  pressure  switch. 

The  battery  racks  are  of  exceedingly  solid  construction, 
and  the  cells  themselves  are  supported  on  oil  insulators  of  a 
special  type  furnished  by  the  Electric  Storage  Battery  com- 
pany. The  5S  cells  of  the  installation  are  of  the  chloride 
accumulator  type,  "E  15,"  350  ampere  hours  each.  The 
operation  of  the  entire  plant  is  very  simple,  all  the  attention 
necessary  being  to  close  the  switch  for  storing  the  batteries 
and  supply  evaporation  in  the  cells.  The  first  operation  is 
performed  by  one  of  the  house  servants,  and  all  needed  care 
of  the  battery  and  electrical  apparatus  is  performed  by  the 
electrical  department  at  the  factory. 

Another  interesting,  although  smaller,  storage  battery 
house-lighting  plant  in  Maywood  is  that  in  the  residence  ot 
W.  L.  Gifford,  secretary  of  the  Norton  Bros,  company. 
This  insulation  is  a  duplicate  in  small  size  of  Mr.  Norton's 
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station,  using  the  transiomier  system,  but  this  service   has 


been  entirely  discontinued. 


Inspection  Trip  of  Wisconsin    University 
Students. 

As  usual  during  the  spring  intermission  the  junior 
students  in  electrical  and  mechanical  engineering  at  the 
University  of  Wisconsin  will  make  an  inspection  tour.  The 
party  will  leave  Madison  on  Wednesday  of  examination 
week  at  5:10  p.  m.  Inspections  in  Chicago  will  begin  on 
Thursday  morning,  and  the  following  named  works  will  be 
visited  by  the  electrical  engineers:  Thursday,  works  of 
Illinois  Steel  company  at  South  Chicago,  works  of  Pullman 
company  at  Pullman;  Friday,  works  of  Siemens  &  Halske 
Electric  company  at  Grant  Locomotive  Works,  works  of 
Western  Electric  company;  Saturday,  electric  power  plant 
of  Metropolitan  Elevated  railway,  works  of  Eraser  & 
Chalmers,  electric  plant  at  the  Auditorium;  Monday,  elec- 
tric plants  of  the  Chicago  Edison   company,  cable  railway 
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plant,  electric  railway  plants.  On  Monday  evening  the 
party  will  leave  for  Milwaukee.  On  Tuesday  the  works  of  the 
Pabst  Brewing  company,  the  Pabst  power  house,  the  power 
house  of  the  Milwaukee  Street  Railway  company  and  the 
central  exchange  of  the  Wisconsin  Telephone  company  will 
be  visited.  On  Monday,  Tuesday  and  Wednesday  elec- 
trical students  may,  if  they  desire,  leave  the  main  party  and 
join  the  mechanical  students  in  visits  to  the  great  industries 
of  Joliet,  ^^'aukegan  and  Milwaukee.  The  seniors  will 
make  their  annual  tour  later  on. 


Arc  Carbons  and  the  Ratingof  ArcLamps.' 

Bv  L.  B.  M.4RKS. 

At  the  last  convention  of  the  National  Electric  Light  as- 
sociation a  special  committee  on  the  rating  of  arc  lamps 
submitted  a  report,  wliich  was  adopted  and  ordered  printed 
in  full  in  the  standard  rules  of  the  association.  The  report 
reads  as  follows: 

"Recognizing  the  difficulty,  if  not  the  impossibility,  of 
measuring  with  any  degree  of  accuracy  the  illuminating 
power  of  the  arc  lamp  and  the  great  necessity  for  a  more 
precise  definition  and  statement  of  the  obligation  of  the  pro- 
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tests,  the  results  of  which  show  a  varialioh  of  about  30  per 
cent. 

The  difference  in  the  quality  of  arc  carbons  is  well  brought 
out  in  the  accompanying  table,  in  which  values  are  given 
for  the  hissing  point  and  the  flaming  point  of  various 
American  and  foreign  products  respectively. 

In  order  to  determine  these  values,  a  pair  of  carbons  was 
placed  in  a  lamp  and  burned  for  twenty  to  thirty  minutes. 
After  I  he  point  had  been  well  formed  the  carbons  were 
gently  brought  together  until  the  arc  hissed.  A  voltmeter 
connected  to  the  terminals  gave  the  potential  difference. 
The  lamp  was  then  adjusted  for  a  silent  arc  and  the  mechan- 
ism so  arranged  that  the  rod  was  held  rigidly.  The  car- 
bons were  then  allowed  to  burn  away  until  they  flamed,  the 
voltmeter  being  carefully  watched  meanwhile.  Before  the 
flaming  point  was  reached  the  instrument  would  invariably 
fluctuate,  due  to  "jumping"  of  the  arc.  At  the  flaming 
point  there  was  a  marked  drop  in  the  potential,  as  indicated 
by  a  voltmeter.  Great  care  was  taken  to  secure  perfect 
alignment  of  the  upper  and  lower  carbons. 

The  results  given  in  the  table  are  an  average  of  three  dif- 
ferent tests  of  each  pair  of  carbons.  The  carbons  were  all 
intended  for  a  current  of  from  eight  to  ten  amperes,  nine 
and  one-half  amperes  being  used  in  the  tests.  The  total 
length  of  a  pair  of  carbons  was  ten  inches  in  each  case. 

It  will  be  noted  from  the  table  that  the  range,  that  is,  the 


FIG.  2.    STORAGE  BATTERIES  IN  MAYWOOD. — SWITCHBOARD  IN  EDWIN  NORTON'S  STABLE,  WITH  NEW  AUTOMATIC  SWITCH. 

ducer  of  electricity  for  illuminating  purposes  to  the  con- 
sumer thereof,  be  it 

^'■Resolved^  That  in  the  opinion  of  this  convention  what  is 
ordinarily  known  as  a  2,000  candle  power  arc  lamp  is  one 
requiring  on  the  average  450  watts  for  its  maintenance, 
measurements  being  made  at  the  lamp  terminals,  where  no 
sensible  resistance  is  included  in  series  with  the  arc;  in  case 
such  resistance  is  used  it  must  be  excluded  in  the  measure- 
ments of  the  voltage." 

This  resolution  naturally  suggests  the  inquiry  as  to  how 
far  the  candle  power  produced  depends  upon  the  watts  con- 
sumed. In  tlie  present  paper  attention  will  be  confined  to 
the  part  played  by  the  arc  carbon  in  this  important  relation. 

It  is,  of  course,  well  known  that  the  so-called  2,000  can- 
dle power  arc  really  gives  a  mean  candle  power  of  only  300 
to  600,  the  candle  power  at  the  angle  of  maximum  illumina- 
tion seldom  being  greater  than  1,200  and  often  as  low  as 
700.  In  an  elaborate  series  of  comparative  tests  made  by 
the  writer-  several  years  ago  there  was  found  to  be  a  varia- 
tion of  over  So  per  cent,  in  the  candle  power  of  commercial 
arc  light  carbons  consuming  the  same  energy.  Quite  re- 
cently Professor  W.  M.  Stine^  has  reported  on  a  number  of 

1.  Read  before  the  annual  convention  of  the  National  Electric 
Light  association,  Cleveland,  February-  19-21,  1S95. 

2.  L.  E.  Marks:  "Life  and  Effiriency  of  Arc  Light  Carbons." 
Transactions  American  Institute  of  Electrical  Engineers,  vol.  vii., 
Nos,  6  and  7,  iS^o. 

3.  \V.  M.  Stine:  "Influence  of  Arc  Light  Carbons  on  the  Candle 
Power"  Western-  Electrican,  September  15,  1^54;  New  York 
Electrical  Eii,^ineLr.^Q.\^\}^r  3,  1894.  ^ee  also  Electrical  World, 
February  23,   iSgj. 


difference  in  volts  between  the  hissing  point  and  the  flaming 
point,  varies  greatly  with  different  carbons;  thus,  while  car- 
bon No.  4  (see  table)  has  a  range  of  only  1 1.4  volts,  carbon 
No.  3  has  a  range  of  34  volts.  Both  of  these  carbons  are 
sold  by  representative  American  manufacturers,  the  former 
being  a  squirted  petroleum  coke  carbon  and  the  latter  a 
moulded  coke  carbon.  The  hissing  point  of  the  cored  car- 
bon averages  over  ten  volts  lower  than  the  solid.  The  hiss- 
ing point  of  American  cored  carbons  {Nos.  15  and  16)  does 
not  vary  much  from  that  of  foreign  (Nos.  17,  iS,  19),  but 
the  range  of  the  latter  is  fully  ten  volts  greater  than  that  of 
the  former,  and  exceeds  that  of  any  of  the  American  pro- 
ducts tested,  cored  and  solid.  In  the-  case  of  some  makes 
of  cored  carbons  not  recorded  here,  it  was  impossible  to 
measure  the  hissing  point  with  any  degree  of  accuracy,  be- 
cause the  deposition  on  the  negative  of  small  portions  of  the 
core  thrown  out  by  the  positive  at  low  potential  differences. 
Carbons  Nos.  ri,  17,  iS  and  19  in  the  table  are  of  foreign 
manufacture,  all  the  others  being  home  products. 

The  amount  and  nature  of  foreign  matter  in  a  carbon 
have  much  to  do  with  the  commercial  efficiency  of  the  latter, 
and  determine  to  a  large  extent  the  range  of  the  carbon. 

It  has  been  the  desire  of  central  station  men  to  obtain,  and 
the  aim  of  the  manufacturer  to  produce,  an  absolutely  pure 
petroleum  coke  carbon,  thinking  that  this  would,  in  a  large 
measure,  solve  the  candle  power  question  so  far  as  uniform- 
ity is  concerned.  The  writer  is  of  the  opinion,  however, 
that  an  absolutely  pure  coke  carbon,  if  such  could  be  com- 
mercially manufactured  for  arc  lamps,  would  not  meet  the 
requirements  of  central  station  practice  to  day.     Carbons  12 
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and  13  (see  table)  are  taken  from  two  batches  made  with 
special  reference  to  purity.  It  will  be  noticed  that  one  of 
them  hissed  at  53.7  volts  and  the  other  at  52. 

To  be  operated  at  maximum  efficiency,  these  carbons 
would  require  more  than  55  volts  at  normal  current  and 
under  no  conditions  in  practice  would  they  give  satisfactory 
service  at  less  than  55  volts  average — fully  five  volts  higher 
than  that  of  good  commercial  carbons.  In  connection  with 
the  potential  difference  required  for  maximum  candle  power 
in  a  given  case,  it  is  interesting  to  refer  to  a  test  reported  by 
Professor  H.  S.  Carbart,  in  which  a  pair  of  commercial  car- 
bons designed  for  use  on  full  arc  circuits  showed  a  maximum 
efficiency  at  about  55  volts.  These  carbons  at  10  amperes 
and  45  volts  gave  450  candle  power. 

Thus  it  is  of  the  utmost  importance  to  the  carbon  manu- 
facturer to  test  not  only  the  range  of  his  carbons,  but  also 
the  voltage  at  which  they  give  maximum  efficiency.  The 
importance  of  steadiness  in  arc  lamps  has  been  very  well 
shown  by  the  introduction  of  cored  carbons.  Here,  again, 
we  are  confronted  with  the  question  of  candle  power  in  re- 
lation to  the  consumption  of  energy.  If  we  assume  that  a 
450  watt  arc  gives  nominally  500  candle  power  with  efh- 
cieut  solid  carbon  sticks,  we  must  make  an  allowance  of  at 
least  from  15  to  20  per  cent,  for  reduction  in  candle  power 
for  the  same  energy  when  substituting  an  efficient  cored 
carbon  stick.  Yet,  lor  indoor  illumination  the  consumer  is 
better  satisfied  with  the  cored  carbon  than  with  the  solid. 

Reference  has  already  been  made  to  current  density.  It 
would  be  entirely  out  of  the  question  to  designate  a  given 
current  density  for  commercial  light  carbons,  yet,  in  at- 
tempting to  formulate  a  relation  between  candle  power  and 
energy  expended  in  the  lamp,  the  question  of  current 
density  must  necessarily  be  considered. 

Schreihage'  deduced  the  law  that  for  homogeneous  car- 
bons of  the  same  make  the  candle  power  varies  inversely  as 


Num- 
ber. 

SUucture. 

Dluneler, 

lloChM.I 

riflterial- 

Process  of 
MiOLlart- 

Hlulne 
Point. 
iVoits.) 

FUmlDS 
Point. 
IVOIU.) 

Ruse. 

(VolU.) 

■ 

Solid 

a 

Peiroleum 
Coke 

Moldcd 

43.6 

7'-3 

37,7 

■ 

Solid 

« 

Peitolcum 
Coke 

Molded 

48  J 

79,0 

30.8 

3 

Solid 

A 

Pelioleum 
O-ke 

Molded 

■IS'7 

79  7 

340 

4 

Solid 

H 

Pel' oleum 
CoVc 

Sqnined 

5'3 

61.7 

.... 

S 

SoliJ 

;-; 

Peliuteuro 
Coke 

Squirted 

47-3 

7SO 

>7-7 

6 

S.U 

14 

Lamp 
BU<.k 

Squirted 

4;-J 

10.8 

»3  6 

J 

Solid 

A 

Limp 

Black 

Molded 

43-'' 

673 

34-3 

\ 

Solid 

i'. 

Limp 
DIack 

Squirled 

43-7 

768 

3J' 

9 

Solid 

.". 

Gas 
Bluck 

Squirted 

46. 

70.7 

M-7 

,. 

Solid 

A 

Ui^ick 

Molded 

4'-3 

74-3 

330 

■■ 

Solid 

.'. 

Not 
Aicei  I  lined 

Sqoirted 

417 

7S3 

1336 

■■ 

Solid 

A 

Coke 

Molded 

S3  7 

■Sl-1 

„.o 

"3 

Solid 

A 

Pure 
Coke 

Molded 

510 

7t-5 

"95 

M 

[i.),,^hok 
(-).«lid 

a 

Pciroleum 
Coke 

Squiricd 

41.S 

60.  J 

>J9 

'S 

C+l    cored 
{-).  iolid 

!l,':fi 

Pciroleum 
Coke 

&iuLfled 

350 

Ci  7 

■    j6-7 

j6 

(  +  ).  corrd 
(-l.^lid 

H 

Petroleum 
Coke 

-Squirted 

3'  3 

S3- 7 

174 

'7 

!-).  „lid 

Not 
Asceitained 

Squined 

3'-3 

70-7 

39* 

iS 

(+).  cored 
j-l  ulid 

A 

Not 
Asccrtaircd 

S,,incd 

3*- 3 

fi6.j 

34.0 

>9 

(+].  cored 
(-),  »Ud 

n« 

Not 

Squirted 

3I.J 

7'-3 

39-6 

the  diameter.  He  states  that  this  relation,  as  is  to  be  ex- 
pected, is  not  completely  satisfied  in  the  case  of  the  mean 
horizontal  candle  power  especially  when  the  carbans  are 
very  small  or  very  large. 

When  we  consider  that  as  a  means  for  securing  long  life, 
flat  carbons  and  *'twin"  carbons  have  been  more  or  less 
used,  we  are  reminded  that  in  connection  with  the  available 
candle  power  per  watt  expended  in  the  arc  lamp  the  shape 
of  the  carbon  must  be  given  due  consideration. 

A  consideration  of  alternating  current  arcs  opens  up 
another  field  in  the  discussion  of  candle  power,  wherein  the 
carbon  point  plays  an  important  part.  In  the  commercial 
operation  of  alternating  current  arcs,  cored  carbons  are 
almost  exclusively  used.  The  constituency  of  the  core  has 
much  to  do  with  the  efficiency  of  this  type. 

The  comparison  of  the  candle  power  of  a  commercial  alter- 
nating current  arc  with  that  of  a  direct  current  arc  consum- 
ing the  same  energy,  as  measured  at  the  carbon  points, 
shows  that  the  former  gives  less  illumination  than  the  latter. 
So  important  is  the  relation  of  the  carbon  point  to  efficiency 
of  the  alternating  current  arc  that  the  substitution  of  a  solid 
carbon  for  a  cored  carbon  in  this  form  may  reduce  the  candle 
power  and  decrease  the  efficiency  to  such  an  extent  as  to 
make  the  lamp  unmarketable. 

Thus  far,  we  have  discussed  arcs  which  burn  with  free 
access  of  oxygen.  In  the  case  of  inclosed  arcs,  or  those 
which  are  operated  in  small  bulbs,  to  which  the  air  has  very 
limited  access,  the  conditions  that  govern  the  relation  of 
watts  to  candle  power  for  the  open  air  arc  are  more  or  less 
modified.  With  inclosed  arcs,  purity  of  the  carbon  is  very 
important,  and  in  some  applications  of  these  arcs  the  objec- 
tions which  stand  in  the  way  of  commercial  utilization  of 
pure  carbon  electrodes  in  open  air  arcs  do  not  apply. 

The  importance  of  details  in  the  manufacture  of  carbons 
cannot  be  overestimated  in  the  consideration  of  this  subject. 
With  the  carbon  maker  rests  the  task  of  supplying  a  uni- 
form and  efficient  product;  but  even  with  the  best  carbon 
product  it  would  seem  advisable  to  discard  the  term  "2,000 

I.   M.  Schreihage;  Ccjitrnlblatt  fur  Elektrotcch7iik,   No.  22,   18S8. 
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candle  power''  or  "1,200  candle  power"  as  applied  to  arc 
lamps. 

Measurement  of  the  wattage,  provided  for  in  the  resolu- 
tion of  the  committee  on  the  rating  of  arc  lamps  appears  to 
be  the  true  solution  of  the  problem.  The  central  station 
manager  will  undoubtedly  find  it  to  his  interest  to  furnish 
good  carbons,  and,  if  he  demands  them,  the  carbon  manu- 
lacturer  will  supply  them.  To  quote  Captain  William 
Brophy:  "The  sooner  you  sell  your  light  as  power,  the 
sooner  this  trouble  will  end;  and  I  ad\-ise  every  man  in  the 
future  to  sell  his  lamp  at  450  watts,  or  whatever  is  necessary, 
and  bury  out  of  sight  the  term  '2,000  candle  power.'  " 
Discussion. 

E.  F.  Peck,  Brooklyn:  The  question  of  carbons  is  ex- 
ceedingly interesting  to  me  at  present,  as  our  company  is  in 
dispute  with  the  authorities  as  to  the  candle  power  of  our 
lamps  versus  the  candle  power  of  lamps  furnished  by  a  com- 
peting company.  I  had  a  letter  from  the  inspector  of  gas 
asking  me  to  have  this  association  give  the  companies  a 
rating  on  lamps  burning  j'^,  Yz  and  _^  carbons;  and  he 
also  raised  the  question  as  to  what  is  the  proper  size  for  a 
carbon  to  give  a  certain  candle  power  at  a  given  energy.  I 
do  not  know  whether  this  association  desires  to  put  itself  on 
record  as  gi^'ing  standards  for  various  sizes  of  carbons  or 
not;  but  it  seems  to  me  the  arrangement  for  a  2,000 
candle  power  light  as  given  to  us  at  Washington  really 
means  nothing,  as  we  find  by  experiment  that  we  can  get 
varying  candle  power,  using  ihat  amount  of  energy,  by  using 
different  density  of  carbons  and  different  size  carbons.  I 
would  like  to  get  information  from  someone  here  who  has 
made  experiments  giving  the  candle  power  by  different  sized 
carbons,  as  to  what  the  relative  difference  is  in  candle  power 
as  governed  by  the  size  of  the  carbon? 

Mr.  Marks:  In  reply  to  Mr.  Peck's  question,  I  may  say 
that  the  reference  in  the  paper  to  current  density  partly 
answers  his  inquiry.  It  was  stated  there  that  within  certain 
limits  the  candle  power  varies  inversely  as  the  diameter  of 
the  carbon;  that  is,  in  the  assumption,  of  course,  that  the  cur- 
rent be  constant  and  the  carbons  be  of  the  same  batch  and 
homogeneous.  You  will  remember  that  H.  Nakano,  now 
professor  of  electrical  engineeringin  the  University  of  Japan, 
deduced  a  law  for  the  relation  of  efficiency  of  the  carbon  to 
diameter.  His  results  confirmed  the  conclusion  reached  by 
Schreihage  and  indicate  that  the  radiant  efficiency  is  almost 
inversely  proportional  to  the  diameter. 

Thus  we  see  that  as  far  as  the  operation  of  arc  lamps  at 
maximum  efficiency  is  concerned,  the  limitations  of  life  of 
the  carbon  would  cut  a  very  important  figure  with  the 
central  station  man.  It  is  well  to  remember  that  invariably 
a  gain  in  light  efficiency  for  a  given  grade  of  carbon  is  ac- 
companied by  a  loss  of  longevity  of  the  carbon  points. 
You  all  know  that  ordinarily  a  soft  carbon  will  give  you  a 
better  light  than  a  hard  one  of  the  same  diameter.  If  you 
use  a  hard  carbon  of  small  diameter  you  may  obtain  the 
same  efficiency  as  with  a  soft  carbon  of  larger  diameter. 
Again  much  depends  upon  the  character  of  the  basic  ma- 
terial and  the  binder  used  in  the  manufacture  of  the  pencils. 

In  the  table  which  you  have  before  you,  your  attention 
has  been  called  to  the  wide  difference  in  the  performance  of 
commercial  carbons  operated  under  the  same  conditions. 
If  you  will  refer  to  carbons  Nos.  6  and  7,  which  are  made 
of  lamp  black,  you  will  note  that  the  latter,  which  has  a 
molded  structure,  acts  differently  from  the  former,  which  is 
a  squirted  pencil,  or  one  made  by  forcing  the  plastic  mix- 
ture through  a  die.  These  carbons,  though  made  of  the  same 
material  and  carbonized  in  the  same  way,  give  quite  dif- 
ferent results  in  service,  and  I  am  quite  sure  if  you  decided 
that  a  -,'p  inch  pencil  of  the  No.  7  type  gave  the  best  re- 
sults as  to  candle  power  for  a  given  current  and  difference 
of  potential,  you  would  find  that  on  substituting  a  pencil  of 
the  No.  6  type,  a  smaller  diameter  would  be  necessary  to 
obtain  the  same  light  efficiency. 

Again,  though  carbons  of  a  certain  diameter  may  be 
suitable  for  one  purpose  of  illumination,  change  i  i  the 
character  of  distribution  of  light  desired  may  prove  them  to 
be  less  suitable  for  another.  Even  if  the  same  current 
■  be  used  and  the  same  watts  expended  in  the  lamp,  it  would 
be  impossible  to  designate  a  particular  size  of  carbon  to 
meet  all  cases  of  distribution. 

When  we  consider  that  variations  are  apt  to  creep  in 
throughout  the  process  of  carbon  making,  we  are  brought 
face  to  face  with  another  and  graver  obstacle  in  the  way  of 
considering  a  standard  such  as  proposed.  Variations  in  the 
character  and  size  of  grain  of  the  pulverized  crude  material; 
in  the  nature  of  the  binders;  in  the  constituency  of  the  mix; 
in  the  pressure  in  molding  or  squirting,  as  the  case  may  be; 
in  the  duration  and  temperature  of  carbonization,  etc. — all 
these  are  more  or  less  familiar  to  you  and  need  no  com- 
ment. But  after  all,  why  lay  so  much  stress  upon  the  di- 
ameter of  the  carbon  or  the  candle  power  of  the  arc  ?  Does 
it  make  any  difference  to  us  whether  an  arc  lamp  gives  500  or 
1,000  candle  power  if  the  light  is  not  available  ?  As  tersely 
stated  by  Prof.  Houston  the  other  day,  what  we  want  is  a 
method  of  measuring  illumination  at  the  surface  which  is 
lighted,  and  not  at  the  source  of  illumination.  And  right 
here  comes  up  another  point  bearing  on  the  selection  of  a 
carbon  for  a  special  purpose.  A  carbon  arc  that  may  be 
well  adapted  to  bringing  out  the  colors  of  natural  objects 
may  fall  somewhat  short  if  the  power  of  its  illumination  as 
applied  to  black  and  white  be  considered.  For  one  pur- 
pose a  carbon  of  particular  structure,  operated  at  a  high 
voltage,  may  give  the  best  results,  while  for  another  a  dif- 
ferent structure  and  low  voltage  may  be  required.  In  fact, 
the  candle  power  of  an  arc,  per  se,  is  in  some  respects  a 
meaningless  term  and  does  not  give  a  true  expression  of  the 
value  of  the  light. 

As  Dr.  Edward  L.  Nichols  has  shown,  "Luminosity  is 
the  factor  which  we  must  take  into  account  in  seeking  a 
complete  expression  for  the  efficiency  of  any  source  of  illumi- 
nation, and  the  method  to  be  pursued  in  the  determination 
of  the  luminosity  must  depend  upon  the  use  to  which  the 
light  is  to  be  applied.  In  a  picture  gallery,  for  instance,  or 
upon  the  stage,  the  value  of  an  illuminant  increases  with  the 
temperature  of  the  incandescent  material  out  of  all  propor- 
tion to  the  candle  power,  whereas  candle  power  aftords  an 
excellent  measure  of  the  light  to  be  used  in  a  reading 
room." 


Thus  it  is  clear  that  •  the  quality  of  the  light  as  distin- 
guished from  its  candle  power  must  be  carefully  considered 
in  the  selection  of  a  carbon  and  in  the  proper  operation  of  a 
lamp  intended  for  a  particular  kind  of  illumination.  You  are 
all  familiar  with  the  preponderance  of  the  longer  wave 
lengths,  or  those  at  the  yellow  end  of  the  spectrum,  in  arcs 
operated  on  direct  incandescent  circuits.  Contrasting  these 
arcs  with  the  constant  current  series  arcs,  the  latter  show 
a  decided  richness  in  the  shorter  wave  lengths,  or  those  at 
the  violet  end  of  the  spectrum.  In  the  former  case  cored 
carbons  are  used;  in  the  latter,  solid.  The  analysis  of  ihe 
core  tells  the  story.  If  time  permitted  I  should  like  to  dwell 
on  various  phases  of  the  subject  other  than  those  already 
taken  up,  but  I  trust  that  what  has  already  been  said  will 
cover  the  scope  of  Mr.  Peck's  inquiry. 

Prof.  B.  F.  Thomas,  Columbus,  O.:  I  am  not  a  mem- 
ber of  this  association,  and  now  have  the  pleasure  of  attend- 
ing one  of  your  meetings  for  the  first  time;  but,  as  some  of 
you  know,  I  have  been  more  or  less  interested  in  the  ques- 
tions involved  in  lighting  by  incandescent  and  by  arc  lamps, 
and  noting  the  title  of  this  paper  on  the  programme  which 
was  sent  to  me,  I  brought  with  me  the  results  of  some  work 
which  has  been  done  recently  at  the  State  University  at 
Columbus,  bearing  on  the  point  under  discussion.  I  thought 
it  might  be  interesting  to  the  members  to  know  what  the 
results  of  that  work  were.  The  work  was  undertaken  with 
particular  reference  to  the  bearing  of  facts  upon  the  pro- 
posed watt  rating  of  arc  lamps  which  grew  out  of  the  discus- 
sions of  the  Electrical  Congress  during  the  World's  Fair. 
The  measurements  consisted  in  the  detei'mination  of  ■  the 
amount  of  light  given  by  the  amount  of  carbons,  not  when 


six  to  10  pairs  of  carbons  of  the  individual  make,  and  read- 
ings taken  in  each  case  by  different  observers,  so  as  to 
eliminate  as  far  as  possible  personal  error  and  to  get  as 
nearly  as  possible  a  basis  for  judging  of  the  uniformity  of 
performance  of  a  given  make.  The  variation  in  the  candle 
power  of  this  make  show  23.3,  with  a  variation  of  3  per 
cent,  in  watts.  The  candle  power  relation  is  widely  dif- 
ferent from  the  relation  of  watts.  Second  make,  similar 
data,  variation  in  candle  power  S.S6  to  14.29  or  3S  per 
cent.;  2  per  cent,  in  watts.  The  next  make  shows  a  varia- 
tion of  55.6  candle  power,  7  per  cent,  variation  of  watts; 
candle  power  977  to  2,200.  Here  is  a  reading  of  2,200. 
These  readings  are  worked  up  by  my  students,  and  are 
abundantly  substantiated  by  individual  work  of  my  own. 
The  next  make  of  carbons  gives  a  variation  of  39. S;  2.2 
watts  variation.  Next,  candle  power  variation  20.48  to  13.70, 
or  33  per  cent,  for  2.3  variation  in  watts.  Next,  40.3  in 
candle  power;  one-half  of  i  per  cent,  in  watts.  Next,  45 
candle  power,  with  0.6  of  one  per  cent  in  watts.  Next,  26 
variation  in  candle  power,  with  2.S  variation  in  watts. 
Next,  44.7  variation  in  candle  power,  3  in   watts. 

The  foregoing  will  answer  in  part^the  question  which 
was  partly  answered  by  Mr.  Marks  as  to  the  influence  of 
size,  etc.,  whether  the  carbons  are  coated  or  uncoated. 
The  difference  between  them  is  shown  here  at  45  degrees. 
The  average  candle  power  of  all  makes  with  uncoated  car- 
bons is  1,677;  with  coated  carbons,  1,474— half  inch  size; 
seven-sixteenths  and  uncoated,  i,6li;  coated,  1,459. 

In  both  these  cases  the  smaller  carbon  has  the  smaller 
candle  power.  Of  course,  this  is  not  to  be  taken  as  con- 
clusive, because  the   point  of  investigation  was  not  to  de- 
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they  were  mounted  in  arc  lamps,  but  mounted  in  rigid  hold- 
ers, the  length  of  the  arc  adjusted  to  a  definite  amount  by 
means  of  the  chain  of  the  arc  formed  by  a  lens  upon  a 
screen.  The  strength  of  the  current  passed  through  the 
carbons  was  ten  amperes.  The  candle  power  was  measured 
by  means  of  the  W^eber  portable  photometer.  The  carbons 
upon  which  measurements  were  made  consisted  of  ten  or 
more  pairs  of  carbons  obtained  from  nearly  all  the  central 
stations  in  the  state.of  Ohio.  The  carbons  were  obtained 
by  students  of  the  university  from  their  homes,  or  by  their 
friends  at  home,  from  lots  of  carbons  that  were  in  regular 
use  in  street  lighting  service,  for  the  purpose  of  getting  at 
the  facts  as  to  the  light  actually  given  by  the  carbons.  The 
point  of  investigation  was  to  determine  how  much  variation 
there  is  in  the  candle  power  afforded  by  arcs  which  are 
maintained  at  an  expenditure  of  a  constant  amount  in  watts. 

The  watts  that  we  made  use  of  in  the  investigation  were 
a  little  higher  than  the  rating  adopted  by  this  association, 
namely,  about  500  watts,  as  nearly  as  we  could  judge.  Our 
machinery  was  adjusted  so  as  to  work  steadiest  at  lo  am- 
peres, and  with  the  arc  length  we  find  commonly  main- 
tained in  lamps  in  Columbus  we  found  that  sometimes  51 
or  52  volts  was  required  to  maintain  the  arc  in  that  con- 
dition. 

With  this  brief  explanation  as  to  what  the  work  consisted 
m,  I  may  briefly  run  over  the  results,  without,  of  course, 
naming  the  makes  of  carbon  upon  which  the  measure- 
ments were  made.  Readings  were  taken  at  different  angles 
in  the  lower  hemisphere;  but  without  stopping  to  read  the 
results  showing  the  variation  at  different  angles,  I  will  give 
the  results  at  45  degrees,  which  it  has  been  found,  is  about  the 
angle  at  which  the  hght  is  produced. 

I  find  in  the  case  of  the  first  make  of  carbons  tabulated 
that  at  45  degrees  the  variation  of  candle  power  measured 
is  between  lS.55  and  14.22.  These  readings  which  I  give 
you  are  the  results  of  the  averages  of  readings  taken  from 
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termine  the  influence  of  size,  and  I  should  say,  from  a  scien- 
tific point  of  view,  there  are  many  points  left  out  of  this  in- 
vestigation. 

Not  being  a  member  of  your  association,  it  would,  ot 
course,  be  improper  for  me  to  argue  upon  the  question  of 
the  propriety  of  the  watt  rating,  but  I  have  done  so  much 
work  in  the  matter,  and  am  so  interested  in  the  success  of 
your  work,  that  I  may,  perhaps,  be  pardoned  for  expressing 
myself  on  the  question.  I  think  the  watt  rating  is  simply 
taking  a  step  in  one  direction  which  does  not  tend  in  any 
degree  to  remove  the  trouble  which  you  all  experience,  and 
you  are  simply  changing  the  ground,  that  is  all.  My  idea 
as  to  what  should  be  done  I  have  privately  urged  for  some 
time.  It  is  substantially  that  set  out  in  Messrs.  Houston 
and  Kennelly's  paper,  read  at  this  meeting,  that  the  proper 
basis  for  a  contract  between  a  municipality  and  a  corpora- 
tion, the  object  of  which  contract  is  the  hghting  of  the 
streets  of  a  city,  is  the  illumination  that  is  produced  upon 
the  street.  I  care  not  whether  the  light  be  done  by  electric- 
ity, arc  or  incandescent  lamps,  or  by  gas  or  gasoline.  What 
the  citizens  want  is  light  upon  the  streets,  and  if  your  con- 
tract will  specify  the  degree  of  illumination  required  to  be 
satisfactory,  under  the  usual  weather  conditions  obtaining  in 
a  given  place,  and  you  name  that  in  your  contract,  and  then 
determine  at  any  time  when  the  question  arises  whether  you 
have  that  illumination  or  not,  you  will  have  an  easy  means 
of  settling  your  controversy.  There  will  be  no  question  of 
arc  lamps,  candle  powers,  or  anything  of  the  sort.  Find 
out  what  the  fact  is  as  to  the  illumination  which  your  con- 
tract calls  for. 

James  I.  Ayer,  New  York:  I  do  not  agree  with  the  last 
speaker  that  in  rating  the  arc  lamp  by  wattage  we  have 
made  no  progress.  We  have  gotten  from  an  absolutely  in- 
determinable thing,  candle  power,  to  something  we  can  put 
our  hands  on.  When  we  contract  for  watts  we  can  furnish 
them.     It  may  not  be  the  best  way,  but  it  prevents  imposi- 
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tions  on  the  central  station  manager.  It  is  known  that  it  is 
a  very  crude  method  of  determining;  but  as  yet  nothing  has 
been  proposed  other  than  the  instrument  offered  here,  which 
seems  to  me  an  impracticable  device.  Prof  Thomas  tells 
us  he  gets  a  variation  of  45  per  cent,  in  candle  power,  with  a 
change  of  §  per  cent,  of  wattage.  That  is  a  very  extreme 
difference.  It  does  not  seem  as  though  we  find  much  of  that 
in  ordinary  practice,  and  it  is  an  extreme  case.  It  is  an  uri- 
stable  thing  we  get  our  light  from — the  carbon.  There  is 
nothing  uniform  about  it,  and  there  is  no  way  of  determin- 
ing what  character  or  size  of  carbons  are  best  adapted  to 
particular  cases.  I  think  we  would  all  welcome  something 
which  will  definitely  determine  the  amount  of  illumination 
to  be  given  people  at  a  definite  distance  from  the  light,  or 
any  point  on  the  street  under  usual  conditions.  In  having 
wattage,  we  have  something  definite;  if  we  give  you 
that,  there  it  is;  it  we  do  not,  you  can  talk  to  us. 

E.  A.  Armstrong,  Camden,  N.  J.:  I  thought 
better  things  of  Mr.  Peck  than  what  he  stated  here 
about  our  definition  of  what  a  two  thousand  candle 
power  light  was,  meaning  nothing  at  all.  When 
we  agreed,  in  giving  a  two  thousand  candle  power 
light,  to  furnish  450  watts,  we  met  the  conditions 
as  well  as  they  could  be  met.  The  truth  of  the 
matter  is  that  candle  power  is  the  measure  of  light, 
and  we  cannot  change  it,  and  we  must  make  our- 
selves conform  to  that  in  some  way;  and  we  did  the 
best  we  could  when  we  selected  the  standard  of  waits. 

Mr.  M.'VRKS:  a  few  words  with  regard  to 
Prof.  Thomas'  remarks.  The  data  submitted  by 
him  are  certainly  interesting  and  directly  in  line  with 
reports  contained  in  the  paper.  We  are  all  aware 
of  the  occurrence,  but  probably  not  of  the  magnitude 
of  the  variations  he  refers  to.  However,  though  it 
is  only  too  true  that  the  candle  power  for  the  same 
watts  may  differ  fifty  or  one  hundred  per  cent,  or 
more  with  different  carbons,  yet  for  reasons  given 
in  my  previous  discussion,  I  do  not  see  how  the  as- 
sociation could  be  benefited  by  adopting  a  standard 
of  candle  power.  From  a  practical  standpoint  it 
seems  to  me  that  it  would  he  just  as  unwise  for  the 
central  station  manager  to  sell  his  lamps  as  a  three 
hundred  or  a  five  hundred  candle  power  lamp  as  it 
would  be  to  sell  it  as  a  twelve  hundred  or  a  two 
thousand.  There  is  of  course  no  doubt  of  the  value 
of  making  some  measurement  of  the  illumination, 
and,  as  has  been  suggested,  the  proper  place  to 
measure  the  illumination  is  not  at  the  lamp,  but  at 
the  place  which  is  lighted.  In  one  case  we  may 
find  that  distribution  is  the  all-important  feature,  the 
intensity  of  the  maximum  rays  being  of  secondary 
importance,  and  in  another  vice  versa.  Though 
the  same  amount  of  energy  be  supplied  in  the  case 
of  two  lamps  trimmed  with  special  carbons,  one  of 
them,  whose  candle  power  is  much  less  than  the 
other,  may  be  preferable,  because  of  the  quality  of 
the  light. 

Before  closing  I  wish  to  call  your  attention  to  a 
test  in  which  two  carbons,  tested  for  mean  hemi- 
spherical candle  power,  showed  456  and  4S6  candle 
power  respectively.  On  being  tested  for  efiiciency 
they  showed  n.71  and  10.01  per  cent,  respectively. 
The  efficiency  referred  to  here  is  the  radiant  efficiency  or 
ratio  of  luminosity  to  total  radiation.  The  current  in  each 
test  was  nine  amperes  and  the  potential  difference  45  volts. 
One  of  the  ca  rbons  was  a  squirted  coke  carbon,  theother 
a  moulded. 

It  will  be  noted  that  the  carbon  showing  the  higher  candle 
power  had  lesser  efiiciency.  It  seems  quite  probable  that  in 
this  case  the  difference  in  the  quality  of  light  explains  the 
discrepancy.  

Electrical  Transmission   of    Power   from 
Folsom,  Gal. 

On  the  Pacific  Slope  great  interest  is  manifested  in  the 
plant,  now  nearly  completed,  by  which  the  Sacramento 
Electric  Light  &   Power  company  proposes  to    utilize,  by 


water  primarily  for  power  purposes,  and,  in  the  second  place, 
for  the  irrigation  of  the  surrounding  country.  The  plan  was 
modest  in  its  proportions  and  remained  so  for  many  years, 
but  the  introduction  of  electricity  immediately  magnified  it 
into  a  grand  scheme  contemplating  the  utilization  of  about 
5,000  horse  power  for  transmission  purposes  and  1,200  horse 
power  for  use  in  the  state  prison  located  by  the  side  of  a 
special  state  power  house.  The  accompanying  views  of  the 
work  explain  themselves. 

The  first  step  was  taken  in  1S66,  when  the  foundation  for 
the  dam  was  laid.  Some  years  later  the  California  state 
government  contracted   with  the  power  company,  and,  in 
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excliange  for  water  power  privileges  and  certain  grants  ot 
land  for  prison  buildings,  agreed  to  supply  con\dct  labor. 
In  18SS  a  new  contract  was  effected,  the  size  of  the  dam  and 
canals  as  indicated  in  the  original  plans  was  greatly  in- 
creased, and  under  these  new  plans  the  work,  pushed  for- 
ward vigorously,  is  now  rapidly  nearing  completion. 

The  dam  is  a  massive  structure  of  granite  laid  in  Portland 
cement.  It  is  650  feet  long,  89  feet  high  in  the  center,  87 
feet  wide  at  the  base,  25  feet  wide  at  the  crest,  and  contains 
about  48,590  cubic  yards  of  solid  masonry.  It  is  provided 
with  a  heavy  wooden  shutter  or  flashboard  six  feet  high, 
which,  at  high  water,  is  lowered  into  a  recess  in  the  crest 
of  the  dam.     At  low  water  this  shutter  is  raised  by  hydrau- 
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electrical  transmission,  the  power  of  the  American  river  at 
Folsom,  Cal.  This  is,  indeed,  a  fine  installation,  and  one 
which,  in  size  and  detail,  presents  many  instructive  features. 
It  is  the  more  interesting  in  that  the  scope  of  the  scheme, 
which,  at  the  commencement  of  the  hydraulic  work  in  1S66, 
was  limited  in  its  range,,  has  been  very  greatly  extended  by 
the  alliance  between  water  power  and  electricity  which  mod- 
ern invention  has  brought  about.  The  transmission  is  over 
a  distance  of  twenty  miles. 

The  work  as  at  first  conceived  embraced  a  dam  across  the 
American  river,    near   Folsom,  and  the  utilization   of  the 
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lie  pistons;  the  depth  of  the  basin  is  increased  by  six  feet 
and  additional  storage  capacity  for  the  waste  water  pro- 
vided. Normally,  the  dam  forms  a  storage  basin  or 
reservoir  tliree  and  one-half  miles  long  and  has  a  capacity 
of  13,000,000  cubic  yards  of  water. 

At  each  side  of  the  dam  are  massive  granite  bulklieads 
and  three  head-gates  operated  by  hydraulic  machinery, 
each  head-gate  being  16  feet  wide.  The  West  Side  canal 
is  not  yet  completed,  but  is  designed  to  be  40  feet  wide  at 
the  top,  30  feet  wide  at  the  bottom  and  6  feet  deep.  It  is 
intended  principally  for  irrigation  purposes. 


The  East  Side  canal  is  completed  from  the  dam  to  the 
site  of  the  power  house,  a  distance  of  about  two  miles.  It 
is  50  feet  wide  at  the  top,  40  feet  wide  at  the  bottom 
and  eight  feet  deep,  having  a  capacity  of  about  87,000  cubic 
feet  of  water  per  minute.  The  canal,  divided  into  three 
sections,  follows  the  bank  of  the  river  for  about  two  miles, 
and  is  constructed  partly  of  masonry,  partly  in  deep  solid 
rock  cuts  and  partly  by  earth  cuts  and  fills.  Just  before  it 
reaches  the  power  house  of  the  Sacramento  Electric  Light 
&  Power  company  it  has  been  widened  into  an  immense 
log  basin  to  hold  the  logs  of  the  American  River  Land  &: 
Lumber  company,  which  company  is  about  to  erect  at  this 
point  a  large  sawmill  to  be  operated  entirely  by  elec- 
tricity. 

The  power  house  of  the  Sacramento  Electric 
Light  &:  Power  company  is  situated  at  the  extreme 
end  of  the  canal  where  a  fall  of  55  feet  is  available 
at  high  water.  It  is  on  the  west'  side  of  the  town  of 
Folsom,  where  an  immense  cut  in  solid  rock  has 
been  made,  about  60  feet  deep,  100  feet  wide,  and 
150  feet  long,  from  which  a  channel  40  feet  wide 
leads  to  the  river.  In  this  cut  the  foundations  for 
the  machinery  and  the  granite  walls,  piers  and  arches 
of  a  two-story  building  have  already  been  laid,  and 
the  structure  is  progressing  rapidly. 

At  the  power  house  the  canal  makes  a  sharp 
turn  at  right  angles  and  widens  out  into  a  forebay 
150  feet  long,  100  wide  and  12  deep,  which  forms 
a  settling  basin  for  debris.  It  is  divided  into  two 
distinct  parts  by  a  wall  provided  with  suitable  gates, 
so  that  one  side  may  be  cleaned  out  while  the  other  is 
in  operation.  At  the  lower  end  of  each  section  of 
the  bay  a  sluicing  gate  connects  with  the  lower 
river  by  a  sluicing  canal,  and  through  these  the  sand 
and  debris  will  be  carried  away  and  kept  from  the 
wheels. 

The  contract  for  the  entire  mechanical  and  elec- 
trical equipment  was  awarded  to  the  General  Electric 
company  in  September,  1S94.  The  contract  for  the 
hydraulic  apparatus  was  let  to  the  S.  Morgan  Smith 
Water  Wheel  company.  This  latter  apparatus  will 
consist  of  four  pairs  of  wheels  of  the  McCormick 
horizontal  shaft  turbine  type,  enclosed  in  steel  cases, 
ha^ang  steel  inlet  pipes  eight  feet  in  diameter,  and 
double  discharge  tubes.  By  this  arrangement  in 
pairs,  the  end  thrust  is  neutralized  and  sufficient 
power  and  speed  are  developed  to  allow  of  direct 
connection  to  the  generators.  The  governors  used 
will  be  of  the  Faesch-Picard  type  and  will  be 
supplemented  with  heavy  fly-wheels  on  the  water  wheel 
shaft.  Each  pair  of  wheels  will  have  a  capacity  of  1,260 
horse  power  at  300  revolutions  per  minute.  They  embody 
all  that  is  latest  and  most  improved  in  hydraulic  practice 
and  are  of  larger  capacity  than  any  hitherto  constructed 
in  this  country,  with  one  exception.  They  will  be  oper- 
ated under  a  head  of  55  feet.  The  hydraulic  plant  also 
includes  two  special  horizontal  wheels  for  the  exciters  for 
the  alternating  current  dynamos.  The  water,  after  having 
passed  the  turbines,  will  be  discharged  through  tunnels 
under  the  power  house  into  irrigation  canals  for  distribu- 
tion over  the  country  south  and  east  of  Folsom. 

The  generators  will  be  four  in  number  and  will  be  of  the 
General  Electric  three-phase  alternating  current  type  gen- 
erating current  at  Soo  volts  potential.  The  armature  shafts 
will  be  directly  connected  to  the  shafts  of  the  wheels  by 
means  of  flange  couplings.  Each  generator  will  have  a  ca- 
pacity of  1,000  horse  power  and  will  weigh  about  30  tons. 
These  machines  will  be  the  largest  three-phase  generators 
yet  constructed. 

The  water  wheels  and  generators  will  be  located  on  the 
first  floor  of  the  building,  sixteen  feet  above  the  level  of  the 
water  in  the  tail  race,  but  will  not  occupy  the  same  room. 
Between  the  wheel  room  and  the  generator  room  a  heavy 
masonry  wall  has  been  built.  The  openings  through 
which  the  turbine  shafts  will  pass  will  be  small  and  the  wall 
will  serve  to  protect  the  electrical  machinery  from  the  pos- 
sible entrance  of  water.  The  water  wheel  regulators  will  be 
in  the  djmamo  room,  and  the  operator  will  thus  have  full 
control  of  the  hydraulic  machinery  in  sight  of  the  electrical 
instruments  on  the  switchboard.  Both  dynamo  room  and 
wheel  room  will  be  provided  with  traveling  cranes. 

In  the  second  story  of  the  power  house,  directly  over  the 
dynarno  room,  the  sub-station  step-up  transformers  will  be 
installed.  In  these  transformers  the  potential,  generated  at 
Soo  volts,  will  be  raised  to  11,000  volts,  and  connections  to 
the  line  will  be  made  through  inarble  switchboards  equipped 
with  the  necessary  switches  and  fuses. 

Special  provision  to  prevent  shut-down  by  accident  or  un- 
foreseen contingency  has  been  made  in  the  pole  line,  which 
will  be  double  from  the  Folsom  power  house  to  the  Sacra- 
mento transformer  sub-station  and  will  run  along  the  line 
of  the  Sacramento  and  Placerville  railway  as  far  as  the 
city.     Twenty-six  hundred  40-foot    round  cedar    poles,   16 
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inches  in  diameter  at  the  butt,  are  used  for  this  purpose, 
and  each  will  carr>'  two  cross-arms  for  two  circuits  of  three 
■^•ires  each.  Each  circuit  will  consist  of  three  bare  copper 
wires  supported  on  double  pel  ticoated  porcelain  insulators 
especially  designed  and  made  for  this  installation  at  the 
porcelain  lactory  of  the  General  Electric  company  at  Schen- 
ectady. Each  insulator  before  shipmaht  is  exposed  to  a 
test  of  not  less  than  25,000  volts  alternating  current.  Each 
three-wire  circuit  can  carry  the  output  of  one  dynamo,  and 
anydynarao  can  be  thro\\Ti  on  any  line,  although  they  will  all 
be  operated  in  multiple.  While  repairing  or  testing, 
a  line  may  be  cut  out  or  grounded. 

The  sub-station  at  Sacramento  will  be  a  fire-proof 
two-story  brick  building  which  will  be  divided  into 
four  part.s — the  step-down  transformer  room,  the 
motor,  railway  and  arc  dynamo  room,  the  shop  and 
testing  room,  the  store  room.  In  the  transformer 
room  the  transformer  switchboards  will  receive  the 
terminals  of  the  10,000  volt  transmission  lines  and 
operate  the  different  combinations  of  the  transform- 
ers. The  step  down  transformers,  ofthe  air  blast  type, 
will  vary  in  size  according  to  the  duty  required  or 
them,  and  the  secondaries  can  deliver  current  at  125, 
250,  500,  1,000  and  2,000  volts  for  incandebcent 
liohling  and  motor  service.  In  the  main  room  will 
be  three  300  horse  power  three-phase  synchronous 
motors  of  the  standard  General  Electric  type  directly 
connected  to  a  line  shaft.  This  shaft,  which  will  be 
provided  with  clutch  pulleys,  will  drive  several  500 
volt  continuous  current  railway  generators  and  a  num- 
ber of  arc  dynamos.  The  incandescent  lighting, 
commercial  arc  lighing  and  stationary  motor  work 
in  the  central  portion  of  the  city  will  be  effected  on  a 
ort'  tension  modified  Edison  three-wire  system,  by 
feeders  from  the  secondaries  of  the  step-down  trans- 
formers supplying  current  to  a  network  of  mains. 
The  motors  will  be  of  the  three-phase  induction  type. 
can  be  connected  to  the  mains  at  any  point.  The  street  and 
commercial  arc  lighting  will  be  done  on  the  constant  current 
series  system,  while  outlying  mot^-rs  will  be  operated  from 
hif^her  potential  lines  with  individual  transformer  reduction, 
or  will  be  high  potential  synchronous  motors. 

Great  credit  is  due  to  the  ceaseless  efforts  and  indomitable 
energy  of  the  men  who  have  brought  this  great  enterprise  to 
a  successful  conclusion,  chief  among  them  being  Albert  Gal- 
latin and  H.  P.  Livermore.  The  first,  a  prominent  citizen 
of  California,  well  known  in  connection  with  many  success- 
ful undertakings,  is  president  of  the  Sacramento  company, 
while  the  latter,  to  whom  the  water  power  came  down  as  a 
family  legacy,  is  general  manager.  This  installation  will 
cover  a  practical  transmission  of  power  over  a  longer  dis- 
tance, it  is  believed,  than  has 
ever  before  been  attempted. 
Embodying,  as  it  does,  prob- 
lems of  general  distribution  oi 
electrical  power  for  all  uses 
to  a  distant  city,  it  will  at- 
tract attention  in  the  world  of 
science  and  industry. 


tend  toward  the  sides,  and  carry  a  trolley  wheel  which  en- 
gages the  cnnducting  wire.  To  the  machine  frame  is  se- 
cured the  wind  shield,  which  consists  of  plates  of  sheet 
steel  meeting  in  front  at  an  acute  angle,  and  opening  out 
toward  the  rear  so  as  to  encompass  the  vehicle  and  at 
the  same  time  to  provide  a  space  of  sufficient  width  for  the 
protection  of  the  rider  from  the  wind  so  long  as  he  remains 
close  to  the  machine.  The  apparatus  is  intended  to  run  on 
any  track,  and  it  is  retained  in  its  working  position  by  a 
framework,  one  side  of  which  is  fixed  to  the  vehicle,  while 


Ves;  it  will  be  an  electric  branch  before  long.  We 
are  surprised  that  we  did  not  think  of  the  idea  before, 
and  are  still  more  surprised  to  find  how  cheaply  we  can 
make  the  change.  Our  tracks  up  there  are  not  in  use  all 
of  the  time,  and  it  will  be  possible  to  run  frequent  trains 
at  a  high  rate  of  speed,  to  accommodate  local  traffic,  in  a 
way  that  would  be  impossible  on  a  steam  railroad.  This 
power  to  operate  our  trains  can  be  obtained  from  the 
Niagara  Falls  Power  Company,  in  which  some  of  us  are 
heavily  interested.  Special  cars  ofthe  observation  pattern 
will  probably  be  built,  so  as  to  give  passengers  a  fine 
view  of  the  river  and  falls. 

The  present  plan  contemplates  a  trolley  system  of 
such  power  that  the  improved  coaches  can  be  drawn 
over  the  line  at  the  same  rate  of  speed  as  at  present. 
The  fares  will  be  reduced  and  the  comfort  will  be 
far  greater,  as  there  will  be  no  cinders,  smoke  and 
other  inconveniences  of  a  steam  railway.  We  hope 
to  have  the  road  ready  when  the  excursion  season 
opens,  at  the  latest,  as  there  is  little  to  be  done  in 
making  the  change. 

Another  official  ofthe  same  company   is  reported 
'.o  have  said: 

In  adopting  electricity  for  the  road  from  Buffalo 
Lo  the  Falls,  the  officials  are  meiely  making  an  ex- 
]ieriinent,  and  if  it  proves  successful,  which  it  un- 
dou!)tedly  will,  the  trolley  system  will  be  extended  to 
Lewiston  and,  perhaps,  over  other  portions  of  the 
company's  system.  And  I  should  not  be  surprised  if, 
before  another  year  passed,  electricity  was  adopted  on 
;he  Charlotte  road  between  Rochester  and  Lake 
ijntario.  It  has  been  talked  of  from  time  to  time, 
and  I  am  of  the  opinion  that  the  Buffalo-Niagara  in- 
ntjvaiion  is  a  forerunner  of  such  changes  in  other  parts. 
The  announcement  of  the  Central's  determination 
to  install  electric  motors  on  such  an  important 
branch  of  its  system  of  course  caused  no  little  flurry 
in  electric    railway  circles. 
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the  other  extends  inwardly  to  a  line  parallel  to  the  inner 
curb  of  the  track,  and  having  journaled  upon  it  vertical 
guide  rollers.  These  rollers  travel  on  a  permanent  guide, 
which  is  fixed  parallel  with  the  curb  in  such  a  manner  that 
when  the  guide  rollers  travel  upon  that  guide  the  vehicle 
will  be  constantly  retained  at  an  even  distance  from  the  in- 
ner line  or  curb.  This  electric  pace-making  tricycle  has  been 
favorably  pronounced  upon  by  several  well-known  elec- 
trical experts  of  San  Francisco,  and  should  its  practicability 
be  thoroughly  demonstrated  it  will  doubtless  become  an  im- 
portant factor  in  the  lowering  of  existing  bicycle  records. 


Central's  Trolley   Line  Between  Buffalo 
and  Niagara  Falls. 

The    New    York    Central    &     Hudson    River    Railroad 


Telephone  Rates  Reduced. 

The  Bell  Telephone  company  has  been  obliged  to 
reduce  its  rates  in  Western  New  York.  On  March 
25ch  It  announced  that,  beginning  April  ist,  rates  would  be 
materially  reduced  in  Batavia  and  elsewhere  in  Western  New 
York  where  there  are  stations,  except  Buffalo  and  Rochester. 
The  new  rates  will  bea^  folio -vs:  Residence 'phones  on  lines 
where  there  are  three  or  more  'phones,  $2  per  month,  re- 
duced from  $3  ;  business  places  on  party  lines,  $2.50,  a  re- 
duction of  $1.50"  per  month;  longdistance  'phones  $5  per 
month  instead  of  $6,  and  for  'pbones  (m  private  lines  the 
rates  will  be  $4.50  instead  of  $5  as  heretofore.  The  com- 
pany has  been  forced  to  this  reduction  by  competition. 
The  opposition  company  in  Batavia  already  has  an  ex- 
change established  and  is  operating  some  50  or  60  'phones 
at  rates  under  those  charged  by  the  Bell  company. 


The    Susquehanna    River  Electric  company,  which  was 
recently  incorporated  in  Baltimore,  has  purchased  the  plant 


Electric  Pacemaker. 

A  novel  application  of  elec- 
tric power  supplied  by  the  San 
Jose  and  Santa  Clara  Railroad 
company  is  under  considera- 
tion. The  current  15  to  operate 
an  electric  tricycle  for  cutting 
out  the  pace  on  the  wheel  track. 
This  invention  is  credited  to 
Wilbur  J.  Edwards,  who  was 
the  bicycle  champion  of  the 
Pacific  coast  two  years  ago.  It 
was  exhibited  at  the  cycle 
show  held  last  month  in  San 
Francisco.  It  is  operated  by 
trolley  connection,  but  the 
trolley  is  at  the  side  instead  of 
on  the  top.  The  conductor 
will  circle  the  track.  The  ma- 
chine will  be  in  charge  of  a 
motorman,  and  can  be  run  up 
to  a  speed  of  a  mile  a  minute. 
The  wheels  ofthe  machine  are 

30  inches  in  diameter.  In  the  patent  claim  it  is  set  forth 
that  the  object  of  the  invention  is  to  provide  a  mechanism 
which  is  especially  adapted  as  a  pacemaker,  to  be  used  in 
trials  of  speed  for  bicycles  in  connection  with  a  wind  break 
or  shield,  which  will  protect  the  rider  from  the  resistance 
caused  either  by  the  wind  blowing  directly  against  him,  or 
the  current  formed  by  his  own  rapid  speed.  The  vehicle  is 
three-wheeled,  and  is  provided  with  a  seat  from  which  the 
operator  manipulates  the  controlling  mechanism.  From 
the  front  part  of  the  frame  of  the  machine  trolley  poles  ex- 
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ccrapany  has  decided  to  equip  its  road  between  Buffalo 
and  Niagara  Falls  with  electric  motors,  and  have  the 
new  system  in  readiness  for  the  summer  traffic.  The 
idea  was  suggested  by  the  proposed  paralleling  of  the 
road  by  a  trolley  company.  The  oftlcials  of  the  Central 
thought  thi-t  if  a  new  company  could  build  and  equip  a 
road  and  make  money  there  was  no  reason  why  the  New 
York  Central,  with  its  fine  roadbed,  stations  and  appli- 
ances, could  not  make  the  change  at  a  profit. 

H.  Walter  Webb,  third  vice-president  ofthe  Central,  said: 


of  the  Susquehanna  Water  Power  &  Paper  company,  near 
Conowingo.  The  plant  carries  with  it  about  one  and  a 
half  miles  of  water  front  on  both  sides  of  the  river,  be- 
tween Conowingo  and  Octoraro  creek.  With  this  purchase 
the  electric  company  now  controls  about  six  and  one-half 
miles  of  water  front  on  the  Susquehanna  river,  having  a 
tall  of  100  feet  and  affording  excellent  power  to  generate 
electricity.  The  buildings  of  the  Water  Power  &  Paper 
company  will  be  coverted  into  an  electric  plai.t  at  once. 
All  the  present  machinery  will  be  taken  out  and  the  inte- 
rior remodeled  into  a  power  house.  The  promoters  of 
the  electric  compaay  say  that  they  expect  to  have  their 
plant  in  operation  within  a  year. 
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Much  interest  will  attach  to  the  annual  report,  of 
the  American  Bell  Telephone  company,  a  summary 
of  which  is  presented  elsewhere  in  this  issue.  It  is  true 
that  an  excellent  showing  is  made,  although  there  is  a  de- 
crease noted  which  may  be  explained  by  the  general  depres- 
sion in  business  throughout  the  country.  Only  a  brief 
mention  is  made  of  the  Berliner  case,  the  effect  of  the  Bate 
Refrigerator  case  on  the  Edison  carbon  patent,  and  the  issue 
of  additional  stock,  but  this  is  explained  by  the  fact  that  the 
term  covered  in  the  report  did  not  include  these  transactions. , 
The  figures  presented  give  an  excellent  idea  of  the  vast  in- 
terests involved,  and  will  furnish  an  excellent  field  for  the 
student  of  statistics. 


Following  so  closely  upon  the  detemiination  ol  the 
Consolidated  company  to  give  a  thorough  test  of  the  trolley 
system  in  New  England,  the  announcement  that  the  New 
York  Central  company  would  substitute  electric  motors  for 
its  present  equipment  on  its  Niagara  Falls  branch  has 
awakened  no  little  interest  in  railroad  circles.  .The  Pennsyl- 
vania Railroad  company  decided  a  few  weeks  ago  to  sub- 
stitute electric  power  for  steam  on  its  branch  line  between 
Burlington  and  Blount  Holly,  N.  J.,  and  it  is  probable  that 
a  successful  demonstration  on  the  Mount  Holly  branch  will 
direct  the  attention  of  the  Pennsylvania  company  to  the 
feasibility  of  using  electric  motors  on  two  of  the  tracks  be- 
tween New  York  and  Philadelphia.  This  latter  experiment, 
tried  with  all  the  circumstances  of  heavy  travel,  would  afford 
an  excellent  test  of  electricity  as  applied  to  this  class  of  rail- 
road transportation. 


The  electric  railway  companies  of  Pennsylvania  have  re- 
ceived a  severe  blow  in  the  recent  decision  of  the  Supreme 
Court  of  that  state  in  placing  anew  interpretation  upon  tlie 
street  railway  act,  by  which  the  trolley-car  companies  do 
not  share  in  the  state's  right  of  eminent  domain.     It  is  said 


that  this  decision  very  seriously  afiects  the  valuation  of  an 
investment  of  no  less  than  $50,000,000  in  electric  railway 
properties,  already  in  existence  or  projected  in  good  faith. 
T!ie  decision  must  be  accepted  as  good  law  and  a  correct  in- 
terpretation of  the  act,  of  course,  but  it  is  perfectly  proper 
to  assume  that  it  does  not  represent  the  existing  state  of 
public  opinion  in  Pennsylvania.  In  the  country  districts 
particularly  the  farmers  very  generally  realize  that  the  rural 
trolley  road  is  their  friend,  and  the  state  organization  of  the 
Patrons  of  Husbandry  is  on  record,  we  believe,  as  favoring 
the  conferring  of  the  right  of  eminent  domain  on  the  electric 
railway  companies.  With  this  powerful  aid,  ihe  trolley 
companies  should  be  able  to  secure  suitable  statutory  relief 
from  the  Legislature,  which  is  the  only  hope  of  escape  from 
the  provisions  of  the  old  act,  as  set  forth  by  the  court. 


Telephone  companies  throughout  the  state  of  New 
York  are  making  a  vigorous  fight  against  the  enactment  of 
the  proposed  law  regulating  telephone  rates.  It  is  held 
that  the  Legislature  has  n^  right  to  arrange  a  schedule  as 
proposed  in  the  bill  under  consideration,  and  the  telephone 
companies  are  appealing  to  other  corporations  operating 
under  public  franchises  to  assist  them  in  their  fight,  but  thus 
far  very  little  encouragement  has  been  received.  It  may  be 
assumed  that  business  men  and  capitalists  deplore  the  neces- 
sity of  appealing  to  the  Legislature  to  regulate  telephone 
rates,  but  there  seems  to  be  no  other  way  of  securing  the 
reduction  demanded.  Advocates  of  the  bill  contend  that  they 
are  willing  to  allow  the  companits  a  fair  return  upon  their 
investment  and  that  the  law  provides  for  this,  but  the  com- 
panies naturally  wish  to  avoid  submitting  their  books  to  the 
inspection  of  state  ofificials.  Since  the  bill  was  originally  in- 
troduced it  has  been  materially  amended  by  its  friends  in 
the  interest  of  the  companies.  The  rale  has  been  raised 
from  $78  to  $125  in  New  York  and  from  $66  to  $85  in 
Brooklyn.  The  companies  are  not  to  be  held  even  to 
this  schedule  if  they  can  show  that  the  rates  are  not  remu- 
nerative. Moreover,  they  are  not  required  to  make  any  re- 
duction until  the  expiration  of  six  months  after  the  passage 
of  the  act.  In  view  of  the  almost  universal  demand  for  a 
reduction  of  rates  and  the  opening  up  of  the  telephone 
field  to  other  companies,  it  would  seem  that  some  con- 
cession might  be  made  by  the  Bell  companies,  greatly  to 
their  own  advantage. 


Surely  the  telegraph  operators  who  served  in  the  Union 
army  during  the  civil  war  are  deserving  of  success  in  their 
efforts  to  secure  recognition  from  the  government  for  the 
important  services  they  performed  in  behalf  of  their  country 
during  those  trying  times.  For  several  years  they  have 
been  endeavoring  to  secure  the  passage  of  a  bill  by  Congress 
providing  for  an  official  record  of  their  connection  with  the 
army.  These  measures  have  not  lacked  influential  sup- 
porters among  the  ofticers  who  gained  distinction  in  that 
conflict,  as  they  have  earnestly  testified  to  the  value  of  the 
telegraph  corps,  but  the  politicians  could  not  be  induced  to 
push  the  matter.  In  the  closing  hours  of  the  last  Con- 
gress, however,  a  bill  was  passed  containing  this  provi- 
sion: 

That  the  secretary  of  war  is  hereby  authorized  and  di- 
rected to  prepare  a  roll  of  all  persons  who  served  in  the 
operation  of  military  telegraph  lines  during  the  late  civil 
war,  and  to  issue  to  each,  upon  application,  unless  it  ap- 
■  pears  that  his  service  was  not  creditably  performed,  or  to 
the  representatives  of  those  who  are  dead,  suitable  certifi- 
cates of  honorable  service  in  tlie  military  telegraph  corps  of 
the  army  of  the  United  States,  stating  the  service  rendered, 
the  length  of  such  service,  and  the  dates,  as  near  as  may  be, 
between  which  such  service  was  performed;  provided,  that 
this  law  shall  not  be  construed  to  entitle  the  peisons  herein 
mentioned  to  any'pay  or  rights  not  herein  specifically  pro- 
vided for. 

Many  other  bills  were  passed  at  the  same  time,  and  owing 
to  the  limited  time  at  the  disposai  of  the  president  it  was 
necessary  that  some  measures  should  be  slighted.  Among 
those  that  were  not  considered  was  the  military  telegra- 
phers' bill.  This  last  disappointment  has  not  discouraged  the 
advocates  of  the  measures,  for  they  are  already  preparing  for 
a  spirited  agitation  of  the  subject,  and  it  is  expected  that  the 
next  Congress  will  pass  the  bill  early  in  the  session.  There 
has  never  been  any  question  of  the  value  of  the  teleg- 
raphers' service  to  the  commanders  of  the  Union  forces, 
and  it  is  but  right  and  fitting  that  some  official  recognition 
be  made  of  their  part  in  the  struggle.  The  best  wishes  of 
the  entire  electrical  fraternity  are  extended  to  that  noble 
band  in  its  efforts  to  secure  a  place  of  honor  in  the  official 
record. 


For  the  second  time  the  former  employes  of  the  Atlantic 
avenue  trolley  company  of  Brooklyn  have  been  unsuccessful 
in  their  efforts  to  reach  the  ccmpany  through  the  ten-hour 
law.  A  jury  last  week  acquitted  the  president  and  superin- 
tendent of  the  company,  who  had  been  indicted  on  complaint 
of  one  of  the  strikers  for  alleged  violation  ol  the  law  of  1SS7, 
which  was  intended  to  limit  the  hours  of  labor  of  employes 
of  surface  and  elevated  railroads.    The  complainant  testified 


that  on  January  12th  he  was  a  conductor  on  an  Atlantic  av- 
enue car,  and  on  that  day  he  was  eleven  hours  and  nine 
minutes  on  his  car;  of  this  time  two  hours  and  nine  minutes 
was  passed  "standing"  at  the  terminus  of  the  road.  The 
complainant  had  been  working  under  this  arrangement  for 
ten  years,  and  the  defense  claimed  that  the  terms  of  the 
agreement  between  the  company  and  the  men  had  provided 
that  "stand-over"  time  should  not  be  included  in  the  time 
going  to  make  up  the  nine  hours  comprising  a  day's  work. 
The  defense  also  claimed  that  the  complainant  was  working 
under  an  agreement  with  the  company,  and  although  the 
term  of  this  agreement  expired  on  January  ist,  the  fact  that 
the  complainant  continued  to  work  without  securing  anew 
contract  made  the  provisions  of  the  old  agreement  binding 
upon  him.  This  position  was  sustained  by  the  court  and  it 
was  further  held  that  an  employe  could  make  a  contract 
to  work  more  than  ten  hours  if  he  so  desired  in  spite  of  the 
law  of  1SS7.     In  charging  the  jury  the  judge  said  ; 

In  the  first  place  this  law  does  not  prohibit  any  man's 
making  a  contract  to  work  more  than  ten  hours  a  day  if  he 
pleases.  If  it  did  I  should  have  no  hesitation  in  saying  that 
such  a  law  was  beyond  the  power  of  the  Legislature  to  pass. 
We  have  a  right  to  make  a  contract,  and  no  law  can  take  it 
away.  It  occurs  to  me  that  the  "stand  time"  was  part  of 
the  working  hours.  Desmond,  the  complainant,  did  work, 
this  time  included,  more  than  ten  hours,  but  w^as  there  any 
exaction?  If  that  working  time  was  agreed  to  voluntarily 
by  word  of  mouth  or  by  long  concurrence  without  objection, 
the  continuance  of  it  on  January  i2lh  would  not  be  an  ex- 
action. 

It  appears  from  the  testimony  that  Desmond  had  been  in 
the  employment  of  the  company  for  ten  years.  It  had 
been  the  custom  to  regard  the  "stand  time"  as  not. 
apart  of  the  working  time.  The  defendants  had  a  right 
to  make  that  agreement.  They  had  a  right  to  say  that  the 
working  hours  should  be  those  in  which  the  cars  were  ac- 
tually movmg.  Was  there  such  an  agreement?  That  you 
must  decide  from  the  evidence,  which  is  that  Desmond  had 
been  acting  with  that  understanding  for  years.  There  is  no 
evidence  that  he  ever  made  any  complaint.  He  continued 
to  soact  until  the  strike.  It  is  also  in  evidence  that  this  was 
the  custom  of  all  the  employes.  If  that  was  the  construc- 
tion put  on  the  agreement  by  employers  and  employes,  then 
his  working  eleven  hours  and  more  on  January  12th  was 
not  an  exaction. 

In  view  of  this  charge  the  acquittal  of  the  railway  officials 
was  not  surprising,  but  the  strikers  were  very  much  disap- 
pointed with  the  result  of  the  trial.  They  had  hoped  that  a 
criminal  action  would  hold,  although  their  attempt  to  secure 
the  forfeiture  of  the  company's  charter  on  the  same  charge 
had  failed.  No  doubt  they  had  been  encouraged  by  the 
opinion  of  the  attorney-general,  who,  in  dismissing  their  ap- 
plication for  permission  to  begin  proceedings  to  annul  the 
company's  charter,  said: 

It  was  claimed  upon  the  hearing  that  the  officers  of  the 
corporation  have  required  its  employes  to  labor  more  than 
ten  hours  per  day,  in  violation  of  the  provisions  of  the  stat- 
utes regulating  the  hours  of  labor  on  street  surface  and  ele- 
vated railroads  chartered  by  the  state,  in  cities  of  one  hun- 
dred thousand  inhabitants  and  over. 

The  provisions  of  the  statutes  are  clear  and  explicit  in 
every  particular.  Chapter  529,  of  the  Laws  of  1S.S7,  limits 
the  hoursof  labor  of  railroad  employes  in  cities  of  more  than 
one  hundred  thousand  inhabitants  in  the  operation  of  street 
surface  and  elevated  railroads,  to  ten  hours,  to  beperformed 
within  twelve  consecutive  hours,  with  a  reasonable  time  for 
meals,  and  makes  it  a  misdemeanor  for  any  city  oflicer  or 
agent  of  any  such  corporation  to  exact  more  than  ten  hours' 
labor,  in  violation  of  this  chapter. 

These  provisions  of  the  statute  are  wise  and  salutary,  and 
were  undoubtedly  enacted  for  the  benefit,  not  only  of  the 
employes  of  railroad  corporations,  but  also  for  the  purpose 
of  protecting  the  traveling  public. 

It  is  plain  that  the  prohibition  and  the  punishment  refer  to 
the  officers  and  agents  of  the  corporation,  and  not  to  the 
company  acting  in  its  corporate  capacity. 

In  last  week's  proceeding  it  was  decided  that  the  company 
had  not  "exacted"  more  than  ten  hours'  labor,  although  it 
was  claimed  that  the  rules  of  the  company  required  the  men's 
presence  upon  the  cars  more  than  ten  hours.  Judge  Moore 
ruled  that  if  an  employe  "obeyed  the  rules  it  was  a  voluntary 
act  of  his;  it  was  no  exaction,  but  only  a  condition  under 
which  he  went  to  work.  He  was  a  free  agent,  either  to 
follow  them,  and  remain  in  the  employ  of  the  road,  or  not 
to  follow  them  and  leave  the  employ  of  the  company."  It 
is  generally  admitted  that  the  law  under  which  this  proceed- 
ing was  taken  is  defective,  and  the  evident  intention  of  the 
framers  cannot  be  accomplished  under  its  provisions. 

The  result  of  last  week's  trial  will  also  effectually  termi- 
nate the  proceedings  before  the  attorney-general  10  secure 
the  removal  of  the  president  of  the  Atlantic  avenue  line  on 
the  charge  of  violating  the  ten-hour  law.  In  the  opinion 
previously  referred  to  the  attorney-general  says: 

The  papers  before  me  allege  in  general  terms  a  violation 
of  the  law,  but  the  allegations  must  be  proved  by  legal  evi- 
dence, which,  so  far  as  the  presidents  are  concerned,  has 
not  yet  been  presented  to  me.  If,  however,  it  shall  ap- 
pear from  the  investigations  now  or  hereafter  to  be  made, 
that  it  can  be  established  by  competent  proof  that  the 
presidents  of  the  companies  have  broken  the  law  by  exact- 
ing excessive  hours  of  labor  from  their  employes,  tlie  cases 
will  receive  further  consideration.  _  ^ 

Under  the  circumstances  it  is  not  to  be  e.xpected  that 
further  attention  will  be  given  this  application. 
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American  Bell  Telephone  Company. 

The  annual  meeting  of  the  American  Bell  Telephone 
company  was  held  at  Boston  on  March  26th,  and  the  large 
attendance  showed  that  the  stockholders  were  taking  a 
lively  interest  in  the  management  of  the  corporation.  It 
was  decided  to  add  another  member  to  the  board  ofdirectors, 
making  the  number  13  instead  of  12,  and  the  following 
named  gentlemen  were  selected  to  serve  in  that  capacity 
during  the  coming  year:  Charles  W.  Amory,  Francis  Blake. 
Charles  P.  Bowditch,  George  L.  Bradley,  Alexander  Coch- 
rane, William  H.  Forbes,  Henry  S.  Howe,  Charles  Eustis 
Hubbard,  Gardner  G.  Hubbard,  John  E.  Hudson.  Charles 
E.  Perkins,  Thomas  Sanders  and  Moses  Williams.  The 
new  names  upon  the  board  are  Charles  W.  Amory  and  Moses 
Williams.  William  R.  Driver  was  chosen  treasurer  and 
Charles  E    Hubbard  was  re-appointed  clerk. 

Theannaal  report  of  the  company  was  submitted,  and  it 
shows  many  changes  during  the  year,  including  a  decrease  of 
over  $1,000,000  indirect  receipts  from  telephone  rentals, 
which  is,  however,  ofF=et  in  part  by  an  increase  of  $1 13,226 
di\-idends  from  licensed  companies.  The  net  decrease  in  re- 
ceipts was  $932,832,  and  in  expenses  $131,132,  leaving  the 
net  receipts  $801,700  less  than  for  1S93.  There  was  an  in- 
crease of  $56,110  in  taxes  and  decrease  of  $230,322  in  com- 
missions paid.  The  regular  dividend  payment  was  $185,844 
larger  and  the  extra  payment  $525,000  smaller  than  in  1S93. 
The  balance  after  paying  dividends  was  $123,785,  against 
$586,330  in  1S93,  a  decrease  of  $482,545.  The  entire  bal- 
ance for  1S94  was  charged  off  to  depreciation  of  instru- 
ments, whereas  in  1893  the  balance  was  divided,  $450,000 
going  to  general  depreciation  and  $136,330  to  depreciation 
of  instruments.  Nothing  was  applied  to  general  deprecia- 
tion in  1894.  The.  total  surplus  on  December  31,  1894,  again 
stood  at  $2,151,011. 

The  following  tabulated  statement  shows  a  comparison 
of  the  business  for  1S93  and  1894: 

Earnings —  1894.  1893.         Decrease. 

Rental  of  telephones $2,502,c9a    $3513,711    $1,010,719 


Dividends* 

Com  from  exterr.  lines         

Commission  from  tel,  business. 

Real  estate 

Interest 

Miscellaneous    


Total 

Expenses — 
Operation 

Legal 

Real  estate 

Int.  and  taxes 
Commission. . . . 
Royalty. 


1.937.657 
106,939 
29.352 
6J.675 
196,455 
5.172 


[,824,431 
108,621 
29,192 
68,oj7 
225.936 
11,086 


$4,848,244     $5,731,076 
$392,770 


$9i2,f 


$430,340 

178.34^ 

35.793 

356,478 

459.958 

.       ,                                -  5.000 

Concession, . .    ,    231,713 

M  iscellaneous 26,827 


114  S52 
44532 

300,368 

690,380 
10,000 

257.829 
44.857 


Toul $1,724,459  $1,855,591 

Net  earnings $3,123,785  $3,925,485 

Reg.  dividend $2,400,000  $2,214,156 

Ext.  dividend 6oj,ooo  1,1^5,000 


Total $3,000,000     $3.339, 156 


Balance  earnings 

General   depreciation ." . . 

Depreciation  of  instruments 


$123,785 


Sur.  Dec.  31 


$^86,330 
45o,coo 
123,785  136,130 


$2,151,011     $2,151,01 [ 


*Increase.     .**No    portion  of   the    earnings    of  the  Me 
Telephone  &  Telegraph  company  were  divided 


BALANCE   SHEET,    DcC. 

Dr. 

Telephones   

Real  estate 950,927 

Stocks.... _ _. , 38,268,456 

Merchandise  and  machinery 14,233 

bills  and  accounts  receivable 4.355i554 

Cash  ind  deposits 760,776 


894.  1S93. 

,209,78a  $  1, 266,. 82 

950,984 

37065,131 

13.317 

3.573.053 

2,843,^78 


Totals -  .$45,559,734  $45i 

Cr. 

Capital  stock.... $20,000,003  $20, 

Debenture  bonds,  188S ; 2,000,0c o  2, 

Bills  and  accounts  payable''' 1,107,9:0  i. 

Patent  account  (profit  and  loss) 10.228,571  lo. 

Profit  and  loss          5,849,444  5, 

Reserve 4,222757  4, 

Surplus 2,151,012  2. 


Totals  . 


$-l5-559  734  ■ 


,712,341 

OOJjOOO 

.000,000 

.550,596 

.'37.493 
,682,227 
191,013 
151.012 

^341 


"•"Of  this  amount  $900,000  is  for  the  dividends  payable  January  15, 
1895,  to  stockholders  of  record  December  31,   1S94, 

It  will  be  seen  that  this  statement  shows  a  small  reduc- 
tion in  the  valuation  of  telephones,  while  stocks  of  tele- 
phone companies  in  the  treasury  were  marked  up  no  less 
than  $1,203,325.  Bills  receivable  rose  $782,501,  and  cash 
decrease  $2,082,902.  There  was  no  change  in  the  com- 
pany's own  capital  stock  or  funded  debt,  the  $500,000  in- 
crease in  stock  coming  after  the  close  of  the  year.  Bills 
payable  were  reduced  $442,646  and  patents  were  marked 
up  $91,078,  standing  at  no  less  than  $10,228,571  at  the  end 
of  the  year.  The  statement  brackets  the  patent  account  as 
"profit  and  loss"  and  follows  it  with  another  "  profit  and 
loss"  item  of  $5,849,444.  And  then  there  is  the  item  of 
"surplus,"  frequently  termed  profit  and  loss  in  balancing 
acconnts.  These  combined  items  amount  to  $18,229,772, 
which  might  come  under  the  head  of  profit  and  loss.  It 
would  be  most  interesting  to  learn  at  what  price  the  various 


stocks  of  licensed  companies  are  set   down   in  the  item  of 
$38,268,456  in  the  assets 

There  was  a  gain  from  13,771  to  16,015  in  telephones 
compared  wiih  1S93,  and  that  when  the  return  for  January 
and  February  exceeded  the  output  by  3,472,  showing  a  gross 
gain  for  the  remaining  ten  months  of  about  20,000  instru- 
ments. President  Hudson  says:  "Taking  into  considera- 
tion the  facts  that  general  business  tliroughout  the  country 
had  not  recovered  its  usual  activity,  and  that  the  growth  of 
the  telephone  business  must  be,  in  great  measure,  dependent 
upon  the  prosperity  of  C(.)mmercial  manufacturing  inter- 
ests, ihe  results  have  been  on  (he  whole  satisfactory." 

The  report  says  that  a  greater  mileage  of  toll  wires  has 
been  added  than  in  any  previous  year  in  the  history  of  that 
business.  Not  including  the  cost  of  current  repairs  and  re- 
newals, the  companies  operating  under  licenses  have  ex- 
pended, during  1894,  upon  extensions  of  lines  andapparatus, 
$4,138,000,  and  for  buildings  to  accnmodaie  iheir  exchanges 
$411,000,  making  witli  the  amount  reported  last  year  atolal 
of  investment  in  telephone  property  in  the  United  States  of 
$77,500,000.     The  report  continues: 

The  construction  department  reports  tliat  the  total  of 
lines,  December  31,  1894,  was  4,617.24  miles  of  pole  line 
and  cables  and  75,555.72  miles  of  wire.  Of  this  there  were 
constructed  during  the  year  633.26  miles  of  pole  line  and 
9,379.71  miles  of  wife.  The  metallic  circuit  system  has 
grown  rapidly  in  favor,  and  at  the  close  of  the  year  the  sta- 
tions of  54,680  exchange  subscribers  were  furnished  with  the 
equipment  for  this  improved  class  of  service,  a  gain  during 
the  year  of  17,032. 

The  steadily  increasing  use  which  subscribers  make  of  the 
exchange  service  continues  to  be  a  noticeable  feature  of  the 
statistics  furnished  us  by  the  oj^erating  companies.  On  the 
average  each  subscriber  throughout  the  country  now  uses 
his  telephone,  upon  calls  made  and  received,  17  times  per 
day.  While  this  enlarged  use  is  gratifying  as  an  indication 
of  the  enhanced  value  which  the  subscriber  derives  from  the 
service,  the  greater  demand  thus  made  upon  the  exchange 
system  of  necessity  involves  a  corresponding  increase  in  the 
cost  of  rendering  service,  and  a  large  investment  per  station 
for  central  office  apparatus  and  trunk  lines. 

Comparing  the  latest  statistics  with  those  of  six  years 
ago,  we  ftnd  the  total  number  of  subscribers  has  increased 
by  42  per  cent.  Within  the  same  time  the  average  daily 
use  of  the  exchange  service  by  each  subscriber  has  increased 
40  per  cent.,  and  the  number  of  employes  engaged  upon  ex- 
change work  76  per  cent. 

The  great  disparity  in  the  number  of  calls  made  by  differ- 
ent subscribers  in  the  same  exchange,  who,  though  paying 
the  uniform  yearly  rate,  require  in  the  transaction  of  their 
business  a  widely  varying  amount  of  daily  service,  has  led 
several  of  the  companies,  especially  in  the  large  cities,  to 
consider  the  adoption  of  a  plan  for  measured  service,  of 
which  advantage  can  be  taken  by  the  smaller  u>ers.  The 
plan  has  already  been  put  in  operation  in  New  York, 
Brooklyn,  Boston  and  some  other  exchanges. 

The  Long-distance  company  had  invested  up  to  Decem- 
ber 31,  1894,  inline  construction,  equipment  and  supplies 
$7,460,662.97.  Tlie  company  shows  an  increase  in  gross 
earnings  in  1894  over  1S93  of  13.4  percent.,  the  amount  of 
1S94,  gros^,  being  $1,011,961.82.  It  will  he  remembered 
that  the  gross  earnings  for  1892  were  $643,436.77;  for  1893, 
$892,361.62. 

The  report  contains  much  statistical  matter  touching  mile- 
age, exchange  connections,  etc.  The  extra  territorial  and 
toll  lines  included  January  i,  1S95,  49^3^4  miles  of  pole 
lines  and  180,557  miles  of  wire.  The  connections  for  the 
year  were  about  12,000,000.  The  toll  revenue  was 
$2,355,488,  not  including  the  Long-distance  company's  in- 
come. The  underground  wires,  January  i,  1895,  were 
149,592  miles,  an  increase  of  27,662  miles.  The  exchange 
connections  were  about  670,000,000  in  1S94  at  an  average  cost 
to  the  subscriber  ranging  from  2  to  io,'4  cents.  The  num- 
ber of  exchanges  January  i,  1S95,  was  867,  an  increase  of 
29.  The  total  miles  of  wire  was  396,674,  an  increase  of 
43,194  miles.  Thenumberof  employes  was  11,094,  ^^  in- 
crease of  673.  The  number  of  instruments  in  the  hands  of 
licensees  December  20,  1S94,  was  582,506,  an  increase  of 
16,015  in  twelve  months. 

The  issue  of  the  new  stock  under  ihe  present  act  is  re- 
cited in  tlie  report  without  comment,  and  there  is  reference 
to  the  patent  litigation.  It  is  announced  that  the  Berliner 
suit  is  expected  to  be  argued  on  appeal  next  month.  It  is 
also  announced  that  the  Edison  carbon  telephone  patent,  No. 
474,231,  was  overthrown  by  the  decision  in  the  Bate  Re- 
frigerator case.  The  Western  Union  suit  has  been 
remanded  to  the  Circuit  Court  for  further  proceedings. 


Transformer  Efficiency. 

The  interest  taken  in  the  Packard  transformer  shown 
running  with  case  full  of  water  at  the  Cleveland  convention 
of  the  National  Electric  Liglit  association  will  make  further 
data  on  the  subject  acceptable  to  central  station  men  and 
electricians  in  gencrral.  The  water  test  clearly  demonstrates 
the  excellence  of  insulation.  The  efficiency  test  given 
below  was  made  at  Cornell  University  by  Prof.  Harris  J. 
Ryan,  and,  of  course,  is  absolutely  disinterested,  as  well  as 
of  the  highest  authority.  This  test,  the  results  of  which  are 
tabulated  below,  speaks  for  itself: 


Regulation 

Si 

e. 

Voltage. 

Efficiency. 

from  full  to 
no  load . 

« 

lA 

° 

3^ 

i4 
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^ 
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is 

1^ 
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Cfi 

^ 

30 

1,500 

1,000 

50 

94-7 

94-2 

92.4 

87. 

2.1 

100 

5,000 

1,000 

100 

90-5 

95-a 

95-4 

90.4 

1-7 

Is  This  a  Possible  Rival  of  Electricity  for 
Illumination? 

■    By  C.  C.  H.vskins. 

The  artifical  production  of  all  the  hydro-carbous,  which 
may  be  used  for  illumination,  from  one  gaseous  combination 
of  carbon  and  hydrogen  in  equal  proportions,  is  one  of  the 
most  startHng  results  of  latter-day  chemistiy;  and  while  the 
fact  as  stated  has  been  known  to  the  chemists  for  some  con- 
siderable time,  until  quite  recently  no  method  has  been  dis- 
covered by  which  a  commercial  use  could  be  made  of  the 
combination.  Its  constituents,  hydrogen  and  carbon,  place 
it  among  the  hydro-carbons,  a  class  in  which  we  find  all  the 
gases  ordinarily  used  in  illumhiation.  It  is  the  simplest  of 
them  all,  and  most  remarkable  for  its  capability  of  re- 
combining,  or  conversion  into  other  substances.  For  in- 
stance, if  this  gas — acetylene — be  passed  through  a  tube 
heated  just  to  a  visible  redness,  it  is  at  once  converted  into 
benzol;  at  a  higher  temperature  naphthalene  is  the  result, 
while,  acted  upon  by  nascent  hydrogen,  ethylene  and  ethane 
may  be  developed. 

Now  from  the  benzol  we  may  produce  all  ofthe  beautiful 
coloring  matters  which  are  obtained  from  coal  distillation; 
the  ethylene  produced  from  acetylene  may  be  converted  into 
ethyl  alcohol,  and  this  in  turn  changed  into  a  number  of 
other  organic  substances.  Thus  acetylene  may  be  looked 
upon  as  one  of  the  great  keystones  of  the  organic  edifice, 
and  It  is  hardly  possible  to  foresee  the  retulls  which  will  ulti- 
mately be  accomplished  through  it. 

The  chemists  of  the  first  third  of  the  present  century 
produced  small  quantities  of  this  wonderful  hydrocarbon, 
but  not  sufficient  to  carry  it  beyond  the  realm  of  laboratory 
experiments — barely  enough  to  get  its  name  and  character 
into  the  books.  Its  production  in  quantity  was  the  result 
of  a  simon-pure  accident — like  so  many  chemical  dis- 
coveries— which  but  for  the  electric  arc  would  probably 
never  have  been  accomplished.  Prof.  Lewes  says,  in  a 
paper  on  acetylene,  that"  while  working  with  an  electric  fur- 
nace, and  endeavoring  by  its  aid  to  form  an  alloy  of  cal- 
cium from  some  of  its  compounds,  T.  L,  Willson  noticed 
that  a  mixture  containing  lime  and  powdered  anthracite, 
under  the  influence  ofthe  temperature  of  the  arc,  fused  down 
to  a  heavy  semi-metaUic  mass,  which,  having  been  ex- 
amined, and  found  not  to  be  the  substance  sought,  was 
thrown  into  a  bucket  containing  water,  with  the  result  that 
violent  effervescence  of  the  water  marked  the  rapid 
evolution  of  a  gas,  the  overwhelming  odor  of  which  en- 
lorced  attention  to  its  presence,  and  which,  on  the  ap- 
plication of  a  light,  burned  with  a  smoky  but  luminious 
flame." 

Now  having  synthetically  produced  an  organic  compound, 
Mr.  Willson  set  to  work  by  the  reverse  process  to  learn 
what  he  had  done  and  how  he  had  accomplished  the  un- 
looked-for result.  He  analyzed  what  the  phenomenon  was, 
and  determined  that  in  a  properly  constructed  electrical  lur- 
nace  pulverized  chalk  or  lime  mixed  with  any  form  of  pow- 
dered carbon — charcoal,  coke,  anihracite,  bituminous  or 
graphite — can  be  fused  into  a  compound  known  as  calcic  car- 
bide, containing  by  weight  five  parts  of  calcium,  the  basis  of 
lime,  and  three  parts  of  carbon,  and  that  on  the  addition  of 
water  a  double  decomposition  takes  place.  The  oxygen  of 
the  water  combines  with  the  calcium  to  form  calcic  oxide  or 
lime  and  the  hydrogen  unites  with  the  carbon  to  form 
acetylene.  The  cost  of  this  makes  it  commercially  possible 
to  build  up  a  host  of  other  compounds  of  high  value,  for 
the  production  of  which  we  now  rely  upon  coal,  and  also  an 
illuminant  possessing  many  qualities  which  thrust  it  far  in 
advance  of  any  of  its  kindred  hydrocarbons,  and  places  in 
the  hands  of  man  the  prime  factor  by  which  it  is  at  least 
highly  probable  that  nature  produces  those  immense  reser- 
voirs of  liquid  fuel  which  the  world  is  so  largely  drawing 
from  to-day. 

The  point  in  aT  this  to  which  the  electrical  world's 
attention  will  be  directed  is  the  capacity  of  acetylene  for 
commercially  competing  with  all  present  methods  of  gas 
illuminaton — possibly  with  electric  lighting  itself.  Calcic 
carbide  is  of  a  dark  gray  color,  weighs  2.262,  and  when 
pure  one  pound  of  it  will  yield  5.3  cubic  feet  of  the  gas, 
which  is  developed  by  dropping  water  upon  the  mass. 
The  gas  is  clear,  colorless,  and  has  a  very  penetrat- 
ing odor  like  that  of  garlic,  so  marked  and  pungent 
as  to  be  a  great  safeguard  in  its  use,  the  smallest  leak 
being  at  once  manifest.  One  volume  of  the  gas  and 
one  of  air  forms  a  mixture  which  bums  with  a  dull 
red  flame,  throws  out  a  dense  smoke  and  leaves  be- 
hind a  mass  of  lampblack.  With  more  air  it  becomes 
explosive,  reaching  a  maximum  with  about  twelve  vol- 
umes of  atmospheric  air,  and  from  that  point  the  violence 
rapidly  decreases. 

The  luminosity  of  acetylene,  as  compared  with  sundry ' 
other  hydro-carbons,  is  shown  by  the  following  table  for  a 
consumption  of  five  feet  per  hour.     The  production  of  this 
amount  of  gas  requires  a  stick  ofthe  calcic  carbide  weighing 
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one  pound,  twelve  inches  in  lengtli  and  one  and  one-quarter 

inches  in  diameter. 

Candles. 

Methane 5-^ 

Ethane *  35-7 

P  ropane 5^-7 

Ethylene JO-O 

Butylene 123.0 

Acetylene 240.0 

Coal  gas. i6-o 

But  there  is  in  addition  to  the  facts  of  cheapness  and 
great  additional  luminosity  another  characteristic  of  this  re- 
markable gas  which  commends  it — the  small  amount  of 
deleterious  products  of  combustion.  For  an  illumination 
of  4S  candles  compare  the  following: 

Gas  Carbon  dioxide 

Burners.  consumed.  produced. 

Flat  flame 19.2  10.  i 

Flat  flame 22.9  12.  i 

Flat  flame 25.3  13.4 

Round  flaine i5-o  7.9 

Acetylene i.o  2.0 

Again,  while  the  maximum  heat  in  the  acetylene  burner  is 
1,000^  C,  coal  gas  shows  a  temperature  of  1,360*^  C. — over 
33  per  cent,  excess.  Its  cost,  too,  as  compared  with  coal 
gas  at  $1.60  per  1000,  when  we  consider  the  amount  of 
illumination,  would  be  less  than  12  cents  per  1,000. 

A  method  has  been  proposed  for  isolated  gas  stations  for 
small  consumers,  such   as   private  families,  stores,  etc.  .  A 


WESTERN    ELECTRICIAN. 

sent  itself  to  the  minds  of  all.  The  small  space  required  by 
the  generator,  its  noiselessness  in  operation,  its  ever  ready 
working  condition  and  easy  replenishing  when  burned  out 
are  advantages  which  are  greatly  in  its  favor,  when  compared 
with  ordinary  illuminanls  for  small  requirements.  When 
the  fixture— the  plant  proper — can  be  made  with  an  attached 
candelabra  and  carried  about,  placed  on  the  banquet  table, 
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Many  electricians  have  worked  hard  within  the  last  fe^v 
years  lo  reduce  the  leakage  in  the  converter  system,  and 
much  good  has  been  accomplished.  Yet  there  is  a  great 
loss  at  present  in  the  system  that  could  be  overcome. 
There  are  numerous  places,  like  churches,  theaters,  public 
hallr^,  etc.,  where  all  the  converters  can  be  cut  out  at  cer- 
tain hours,  and  many  more  where  a  number  of  converters 


COMBINATION    CLIP   AND   PUSH-BUTTON. 

Strong  steel  cylinder,  four  inches  in  diameter  by  16  inches  in 
length,  is  fitted  with  an  opening  in  the  top  of  a  size  to  admit 
a  pound  cartridge  or  stick  of  the  calcic  carbide.  An  open- 
ing at  bottom,  closed  with  a  screw-cap,  serves  to  clean  out 
the  residuum  left  after  the  burning.  The  proper  propor- 
tion of  water  is  placed  in  the  cylinder,  the  stick  of  carbide, 
coated  with  a  slowly  soluble  varnish,  is  inserted,  and  the  top 
screwed  on.  A  reducing  valve  regulates  the  gas  pressure. 
The  five  feet  of  gas  generated  by  dissolving  the  pound  of 


FIG.  2.  THh:  sk: 
afterward  removed  to  the  parlor,  in  a  residence  or  room 
where  there  is  no  gas — when  half  a  dozen  such  loaned  for  the 
occasion  would  as  beautifully  light  up  a  ball  room  or  a 
country  show  or  concert  room  as  the  grandest  opera  house, 
why  should  it  not  be  popular?  The  day  may  come  when  the 
sticks  of  carbide  will  be  put  up  like  arc  light  carbons,  and 
sold  at  retail  like  sperm  candles.  If  there  is  reason  for 
nervous'  apprehension  in  the  Bunsen  burner,  which  has 
caused  so  much  anxiety  among  electric  light  people  this 
winter,  there  is  perhaps  some  reason  for  solicitude  on  the 
possibiUties  of  acetylene.  There  are  certain  seasonable  ac- 
companiments of  the  frigid  term,  as  for  instance  a  coal  pile 
and  a  door  spring,  and  a  hot  lamp  is  an  economical  and  un- 
objectionable miniature  stove.  But  when  seal  sacques  and 
fur  caps  are  laid  away  in  their  camphored  and  peppered 
■  beds  by  and  by,  the  "sickly  ghost  with  its  ghastly  shroud" 
will  follow  them.  Whether  acetylene  will  some  time  rival 
electricity  as  an  illuminant  is  yet  to  be  seen. 


LECTOR    SYSTEM. 

can  be  isolated  from  the  line.  By  the  selector  system 
both  the  primary  and  secondary  can  be  cut  out  and  cut 
in  from  the  station  at  any  time  desired,  and  by  this  means 
a  great  saving  is  made.  The  simple  devices  by  which  this 
is  accomplished  are  herewith  illustrated. 

Fig.  I  shoivs  the  transmitter  (the  central  station  instru- 
ment). It  consists  of  a  gearing  operated  by  a  lever,  rotat- 
ing a  number  of  discs,  each  disc  having  upon  its  periphery 
certain  contact  points  which,  while  operating,  send  current 
through  metallic  brushes  to  a  selector.  The  amount  of  cur- 
rent used  is  small,  and  the  action  of  the  apparatus  instan- 


The  Selector  System. 

Among  the  many  exhibits  at  the  Cleveland  convention, 
few,  if  any,  attracted  so  much  attention  as  the  display  of 
apparatus  made  by  the  Electric  Selector  &  Signal  company 


FIG.   I.       THE   SELECTOR   SYSTEM. 


carbide  is  compressed  by  its  own  pressure,  the  cylinder 
being  placed  in  cold  water  during  the  decomposition.  A 
suitable  flat  burner,  consuming  one-half  a  cubic  foot  per 
hour,  will  give  a  light  of  over  20  candles,  and  burn  some- 
thing like  ten  hours.  After  each  burning  the  cylinder  is 
readily  cleaned,  and  the  process  can  then  be  repeated. 

The  adaptabiUty  of  this  system  of  gas  manufacture  to  all 
forms  of  wheeled  conveyances,  railway  carriages,  omnibuses 
nd  hacks  and  boats  of  every  description,  will  readily  pre- 


of  New  York.  The  advantages  of  the  device  were  readily 
recognized  by  all  thoughtful  central  station  men,  and  the 
saving  in  coal  its  adoption  would  show  can  be  easily  com- 
puted. 

As  separate  circuits  need  not  be  run  for  arc  lights  to  be 
ignited  or  extinguished  at  different  hours,  a  great  deal  of  ex- 
pense can  be  saved  in  construction,  while  every  lamp  or 
group  of  lamps  is  under  control  of  the  man  at  the  central 
station. 
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taneous.  Fig.  2  represents  the  selector,  which  is  the  prin- 
cipal instrument  in  the  combination.  The  cut  shows  the 
simplicity  of  it.  It  consists  of  a  permanent  magnet,  in  the 
fields  of  which  is  a  movable  armature.  The  attraction  of 
this  armature  to  the  north  or  south  pole  of  the  magnet  ro- 
tates a  disc,  the  notches  in  which  correspond  to  the  eleva- 
tions of  the  transmitter  disc  that  actuates  it,  closing  con- 
tact points  through  which  the  current  passes  to  throw  the 
switches.  All  selectors  are  in  series,  but  only  the  one  having 
the  proper  combination  is  operative.  The  switch  itself  is 
shown  in  Fig.  3.  It  is  a  barrel-shaped  double  magnet,  with 
switch  blades  attached  to  one  armature,  and  as  this  armature 
is  attracted  or  repelled  from  its  coil  contact  is  made  or  broken. 
The  company  has  the  apparatus  in  operation  at  its  office, 
45  Broadway,  New  York,  and  at  the  store  of  its  westerji 
agent,  the  Wallace  Electric  company,  307  Dearborn  street, 
Chicago.  An  attractive  illustrate  J  catalogue  has  lately  been 
issued. 
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M.  &  B.  Telephone  System. 

The  accompanying  illnstratioDS  represent  types  of  instru- 
ments placed  on  the  market  by  the  M.  &  B.  Telephone  com- 
pany, which  has  established  headquarters  in  the  Bullitt 
building,  Philadelphia.  This  company  owns  a  fundamental 
patent  for  the  transmission  of  speech  by  the  "  make-and- 
break''  method,  which,  in  connection  with  numerous  con- 
struction patents,  gives  it  a  complete  system  peculiar  to  it- 
self and  one  which  is  claimed  to  be  non -infringing,  since  the 
principle  employed  is  diametrically  opposed  to  that  of  the 
Bell  system  or  any  of  its  imitators. 

The  company  makes  various  standard  sizes  of  instruments 
for  interior  work,  as  well  as  a  standard  long-distance  tele- 
phone, made  especially  for  first-class  exchange  service, 
In  interior  work  and  short  line  service,  as  between 
house  and  stables  or  connecting  a  small  number  of 
houses  or  buildings  together,  the  company  makes  a  specialty 
of  designing  instruments  suitable  for  this  purpose,  with 
switching  de\'ices  protected  by  broad  patents. 

The  M.  &  B.  transmitter  is  claimed  to  be  the  simplest  yet 
devised.  A  carbon  sphere  rolling  on  an  inclined  plane, 
with  a  suitable  contact  point  attached  to  the  diaphragm,  is 
the  principal  feature  of  the  transmitter.  With  every  vibra- 
tion of  the  diaphragm  a  complete  make-and-break  is  made 
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between  the  point  and  the  sphere.  It  has  been  demonstrated 
by  actual  tests  that  this  transmitter  is  as  well  adapted  for 
long  as  well  as  short-distance  work. 

The  standard  exchange  M.  &  B.  telephone  is  fittted  with 
a  receiver  hook,  claimed  to  be  broadly  covered  by  patents, 
which  is  a  novel  feature  and  of  great  assistance  in  jnaking  a 
complete  exchange.  When  the  subscriber  rings  up  "Central" 
on  this  system,  a  few  turns  of  the  handle  of  the  magneto 
automatically  removes  his  ground,  and  his  bell  stops  ring- 
ing. On  taking  the  receiver,  from  the  hook,  the  hook  re- 
treats into  the  magneto  box.  When  the  subscriber  is 
through  talking  he  cannot  put  his  receiver  up  until  he  has 
rung  off,  for  the  reason  that  the  hook  remains  out  of  sight 
until  the  ringing  of  the  magneto  automatically  brings  it  into 
view  again.  This  prevents  the  subscriber  forgetting  to  ring 
off,  and  goes  a  long  way  toward  insuring  the  best  possible 
service  in  an  exchange. 

One  point  of  superiority  claimed  for  this  switchboard  is 
that  a  board  with  a  capacity  for  1,000  subscribers  occupies 
a  space  of  only  two  feet  high  by  six  feet  long.  Another 
point  claimed  is  that  it  is  the  quickest  board  to  operate,  as 
one  operator  can  handle  three  times  as  many  subscribers  as 
nn  any  other.  It  is  claimed  to  be  impossible  to  burn  out 
the  board  either  by  electric  light,  railway  or  lighting  cur- 
rents. Perfect  secrecy  is  another  advantage  claimed,  owing 
to  the  fact  that  the  "central"  operator  cannot  cut  in  on  a 
subscriber  or  listen  to  his  conversation.  The  M.  &  B.  switch- 
board can  also  be  installed  as  a  grounded  circuit  board,  and 
can  be  easily  changed  over  the  metallic  circuit  by  running 
another  wire  to  the  subscriber.  This  company  is  also  pre- 
pared to  furnish  a  loll  line  switchboard  for  use  between 
cities  and  towns. 


Important  Mexican  Plant. 

An  interesting  and  important  electric  water  power  installa- 
tion is  now  under  construction  for  the  Cia.  Anonima  de 
Transmission  Electrica  de  Potencia,  located  in  the  state  of 
Hidalgo,  some  100  miles  north  of  the  City  of  Mexico. 

The  water  is  taken  from  the  Arroyo  de  Regla,  a  mountain 
stream  having  a  minimum  supply  of  1,500  cubic  feet  per 
minute.  A  natural  rock  dam  at  a  point  in  the  canyon  im- 
pounds the  water  sufficiently  to  admit  of  its  being  diverted 
by  a  cut  through  the  bluft'into  a  canal,  which  follows  mostly 
the  contour  of  the  mountain  a  distance  of  one  and  a  half 
miles.  This  involved  the  cutting  of  seven  tunnels,  aggregat- 
ing a  total  length  of  1,200  feet,  through  solid  rock. 

From  the  terminus  of  the  canal  the  water  is  carried  to  the 
power  station  through  1,700  feet  of  30  inch  pipe,  which  af- 
fords a  vertical  head  of  Soo  feet,  and  is  of  varying  thickness  to 
correspond  to  the  pressure  at  various  points  on  the  line,  the 
lowest  portion  being  made  of  steel  three-fourths  of  an  inch 
thick.  The  pipe  line  discharges  into  a  receiver  40  inches  in 
diameter  by  75  feet  long,  with  which  the  wheels  are  connec- 
ted by  lateral  branches.  This  is  made  of  flange  steel  plates  1:^ 
inch  thick,  tested  to  700  pounds  water  pressure,  and  weiglis 
upward  of  50,000  pounds. 

The  power  station  equipment  consists  of  five  Pelton  wheels, 
40  inches  in  diameter,  of  capacity  of  400  horse  power  each, 
direct  connected  to  the  same  number  of  12  pole  tlireephase 
generators  running  at  a  speed  of  600  revolutions,  delivering 
the  current  at  a  pressure  of  700  volts.  Two  24  inch  Pelton 
wheels  speeded  at  1,700  revolutions,  drive  the  exciters.  The 
step-up  transformers  are  wound  for  a  ratio  of  i  to  15, 
making  the  line  potential  a  little  over  10,000  volts  at  the 
generator  end.  There  are  three  transformer  sub-stations  in 
which  air  blast  transformers  are  to  be  used.  Pelton  differ- 
ential governors  are  attached  to  each  wheel  for  purpose  ot 
regulation. 

This  station  is  to  supply  power  to  the  mines  of  the  Rio  del 
Monte  company,  one  of  the  most  extensive  mining  organiza- 
tions in  the  world,  employing  upward  ofS,ooomen.  The 
power  is  to  be  used  for  operating  mining  machinery,  such  as 
stamp  mills,  crushers,  pumps,  hoists,  ventilators,  etc.  The 
mines  of  this  company,  said  to  be  the  richest  in  Mexico,  are 
located  within  a  radius  of  20  miles,  the  maximum  distance  of 
power  transmission  being  23  miles  and  the  mean  distance 
about  18  miles.  Various  other  mines  in  the  vicinity  will  also 
be  supplied  with  power  from  this  station,  and  the  city  of 
Pachuca  will  be  furnished  -with  light,  A  market  for  the  en- 
tire power  being  thus  afforded  at  highly  remunerative  rates, 
the  financial  success  of  the  enterprise  is  assured;  in  fact,  it  is 
claimed  that  the  entire  outlay,  some  $300,000,  will  be  re- 
turned to  the  company  in  two  years'  time,  from  the  saving 
effected  in  fuel  heretofore  required  in  carrying  on  its  various 


New  York  has  the  contract  for  the  hydraulic  part  of  the 
work  and  the  Thomson-Houston  International  company  of 
New  York  has  the  installation  of  the  electrical  machinery. 
The  plant  is  expected  to  be  in  running  order  in  about  90  days. 
Considering  the  magnitude  of  the  work,  the  extreme  water 
pressure,  the  variety  and  extent  of  machinery  to  be  operated, 
as  well  as  the  difficulties  attending  the  transportation  and 
erection  of  such  massive  machinery  in  a   mountainous  and 
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almost  inaccessible  region,  this  may  be  regarded  as  altogether 
one  of  the  most  remarkable  electric  power  installations  so 
far  made  in  any  part  of  the  world. 


Combination  Clip  and  Push-button. 

Huebel  &  Manger  of  Brooklyn  have  recently  placed  a 
number  of  attractive  electrical  novelties  on  the  market,  but 
among  them  none  has  attracted  more  attention  than  the 
device  illustrated  by  the  cut  on  page  172.     This  is  a  com- 


FIG.  3.  THE  SELECTOR  SYSTE.M 
operations.  This  important  enterprise,  involving  many  dif- 
ficult engineering  problems,  originated  with,  and  is  being 
carried  to  completion  under  the  direction  of,  Senor  R.  M, 
de  Arozarena,  an  accomplished  engineer,  resident  in  the  City 
of  Mexico,  Avho  is  also  a  director  of  the  company. 

The  Pelton  Water  Wheel  company  of  San  Francisco  and 


bination  clip  and  push-button,  and  it  is  claimed  to  be  the 
only  thing  of  the  kind  on  the  market.  It  is  complete  in  it- 
self and,  as  will  be  seen  by  a  glance  at  the  cut,  can  be  easily 
and  quickly  attached  to  dining,  card  or  chess  tables  or  other 
pieces  of  movable  furniture.  The  convenience  and  adapata- 
bility  of  ilie  device  are  apparent. 
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Covered  Fuse  Cut-outs  Dangerous. 
By  Walter  E.  Harrington. 

The  rules  of  the  boards  of  fire  underwriters  indicate  cov- 
ered fuse  cut-outs.  The  probable  reason  of  such  a  require- 
ment is  based  on  the  natural  assumption  that  the  blowing  of 
a  fuse,  if  not  entirely  covered  up,  will  cause  fire.  The  rea- 
son a  fuse  is  employed  is  for  protection;  but  experience 
has  demonstrated  that  fuses  rarely  blow  in  practice  under 
the  conditions  which  have  determined  their  rating.  That 
is  to  say,  the  rating  of  fuses  is  based  upon  the  minimum 
current,  causfng  fusion  in  the  maximum  time,  and  the 
usual  condition  in  practice  under  which  a  fuse  blows  is  such 
that  an  abnormal  current  flows  tlirough  it  before  fusion 
occurs. 

When  a  fuse  blows  under  the  conditions  which  have  deter- 
mined its  rating,  the  phenomenon  is  one  of  very  little  mani- 
festation, the  metal  simply  melts  quietly  and  drops.  Con- 
sequently if  a  fuse  be  covered  this  latter  behavior  does  not 
effect  in  any  wise  the  action  or  result  of  the  fusion,  particu- 
larly so  if  the  difference  in  potential  be  low,  say  50  volts. 
There  is  no  question  that  the  observation  of  this  latter 
method  of  fusion  led  to  the  adoption  of  the  method  of  using 
covered  fuse  cut-outs. 

The  writer  desires  to  put  himself  on  record  at  this  time  as 
holding  that  the  use  of  covered  fuse  cut-outs  is  radically 
wrong,  as  it  is  based  upon  practically  wrong  premises. 
The  usual  causes  of  fuses  blowing  are  due  to  crosses, 
grounds  and  short-circuits.  What  ensues  ?  The  momen- 
tarily great  flow  of  current  which  the  fuse  permits  to  flow 
through  it  during  its  fusion  causes  the  fuse  to  blow 
quicker,  and  the  more  severe  the  condition,  the  higher  the 
voltage,  the  quicker  the  fuse  blows,  and  the  consequence  is 
that  a  veritable  explosion  follows. 

In  500  volt  practice  it  is  impossible  to  have  a  fuse  blow 
under  a  short-circuit  in  any  of  the  commercial  covered  fuse 
blocks  without  their  destru  tion.  Every  fuse  block  manu- 
factured and  placed  on  the  market  for  sale  was  recently 
subjected  to  short-circuit  tests  in  the  power  station  of  the 
Philadelphia  Traction  company,  and  in  every  instance  the 
ids  were  shattered  and  the  terminals  burned;  and,  further, 
the  circuit  was  opened  by  the  switchboard  magnetic  circuit 
iDreakers. 

The  blowing  of  a  fuse  under  a  short,  circuit  in  500  volt 
work,  when  the  fuse  is  open  in  the  atmosphere,  is  accom- 
panied by  a  loud  rifle-like  explosive  report.  It  is  mani- 
festly incorrect  then  to  take  this  explosive  medium  and  in- 
close it  in  a  small  space.  The  writer  read  a  paper  upon 
"The  Destructive  Arcing  of  500  Volt  Fuses"  before  the 
American  Street  Railway  association  at  Atlanta,  Ga.,  in 
October,  1S94,  in  which  attention  was  called  to  the  de- 
structive and  vicious  character  of  the  gases  attending  the 
blowing  of  fuses,  and  it  was  shown  that  the  incidental 
troubles  following  the  blowing  of  the  fuse,  due  to  the  gas, 
could  be  worse  than  the  damage  incident  to  the  flow  of  cur- 
rent, causing  the  fusion. 

The  sudden  formation  of  gas  in  a  closed  fuse  block  under 
a  short-circuit  condition  is  attended  with  the  most  severe 
results  as  the  gas  is  an  excellent  conductor,  and  being  in_ 
closed  without  free  vent,  the  gas  is  at  its  maximum  density, 
and  therefore  minimum  specific  ohmic  resistance,  with  the 
result  that,  while  it  is  true  the  fuse  is  disintegrated,  still  a 
most  excellent  flexible,  floating  conductor  is  present  carry- 
ing current,  further,  this  gas  is  maintained  at  the  expense  of 
the  terminals  and  is  a  most  fruitful  source  for  fires. 

The  natural  remedy  is  to  provide  fuse  blocks,  the  fuse 
having  free  unobstructed  vent  to  the  atmosphere.  Copper 
makes  the  best  fuse  metal,  as  it  gives  the  minimum  cross 
section  of  metal  per  ampere  of  any  metal  outside  of  silver. 
Make  the  length  of  fuse  as  small  as  possible,  with  the  fuse 
having  protected  terminals,  such  that  when  the  fuse  has 
blown  the  arc  if;  killed  by  the  protection  on  the  terminals. 

If  protection  outside  of  the  fuse  is  desired  against  the  vi- 
vious  gases  f ollo\ving  the  explosive  blowing  of  the  fuses,  build 
a  spacious  box  or  closet  for  the  fuse  blocks  to  vent  into, 
provided  with  proper  ventilation  and  protected  inside 
against  fire. 

Experience  shows  that  no  dependence  can  be  placed  upon 
fuse  metals  as  a  protection  on  circuits  carrying  over  10 
amperes,  and  that  magnetic  circuit  breakers  are  the  only 
means  avaOable  for  sure  protection. 


Electric  Cars  in  Postal   Service. 

Officials  of  the  Postoffice  Department  are  considering  the 
advisability  of  utilizing  street  cars  in  the  large  cities  of  the 
United  States  lor  the  transportation  of  the  mails  from  the 
sub-stations  to  the  main  office.  This  plan  is  now  in  vogue 
at  St.  Louis  and  Brooklyn,  and  it  is  proposed  to  avail  the 
postal  sers-ice  of  the  improvement  in  transportation  facilities 
at  Chicago,  New  York  and  Philadelphia  as  speedily  as  pos- 
sible. According  to  a  dispatch  from  Washington,  Second 
Assistant  Postmaster-General  Neilson  has  just  returned 
from  a  visit  to  New  York  city,  where  he  was  in  consulta- 


tion with  the  street  railway  men  on  that  subject.  Mr.  Neil- 
son  said  that  it  is  proposed  to  do  away  \vith  the  horse  and 
wagon  service  and  utilize  the  electric  and  cable  car  service. 
It  is  not  only  proposed  to  collect  the  mails  by  using  the 
street  cars,  but  also  to  distribute  the  mails  either  directly  to 
the  carriers  along  the  routes  or  to  the  sub-stations.  The 
question  of  compensation  does  net  cut  a  very  important  fig- 
ure in  the  transaction,  for  it  is  believed  that  the  street  car 
service  will  be  less  expensive  to  the  government  than  the 
delivery  wagon  and  messenger  service  on  foot  and  on  horse- 
back. It  will  be  necessary  for  special  cars  to  be  built  for 
the  purpose,  and  if  they  are  operated  exclusively  on  cable 
lines  they  will  be  constructed  as  trailers,  but  on  electric 
lines  they  will  be  equipped  with  the  ordinary  appliances  of 
locomotion  peculiar  to  that  system.  Gen.  Neilson  says  the 
subject  has  been  carefully  considered,  and  it  is  believed 
that  its  practical  operation  will  demonstrate  its  advantages 
to  the  general  public.  It  is  intended  to  make  a  circuit  of 
the  city  of  New  York  and  have  the  carriers  meet  the  mail 
cars  at  given  points,  for  either  collection  or  distribution 
of  the  mails.  The  calculations  that  have  been  made  show 
that  the  proposed  system  wUl  not  only  facilitate  the 
handling  of  the  mails,  but  it  will  relieve  much  of  the  pres- 
sure upon  the  force  in  the  large  offices.  The  cars  will 
be  so  constructed  that  the  mail  clerks  can  sort  and  tie 
the  mail  as  they  collect  it  along  the  route,  so  that  a 
great  deal  of  it  may  not  have  to  go  to  the  main  office. 
In  Brooklyn  the  delivery  is  made  to  the  sub-stations,  but 
in  St.  Louis  it  is  made  directly  to  the  carrier.  It  is  not 
proposed  to  confine  this  improvement  in  the  service  to 
the  large  cities,  but  it  will  be  employed  wherever  the 
railways  offer  the  desired  facilities. 


COMMUNICATION. 


Cost  of  Central  Station  Storage  Batteries. 

To  the  Editor  of  the  Western  Electrician: 

It  is  with  considerable  temerity  that  I  offer  again  to  the 
public  my  views  upon  any  subject  after  reading  in  your  last 
issue  the  authoritative  opinion  of  Herbert  Lloyd  that  my 
statements  are  *'not  only  ridiculous,  but  false." 

This  leaves  me  without  a  leg  to  stand  on,  but  while  ad- 
mitting my  weakness,  and  that  I  am  no  match  for  Mr. 
Lloyd  in  gentlemanly  controversy,  acknowledging  a  com- 
plete knock-out,  I  still  beg  to  restate  my  position. 

In  the  preparation  of  my  paper  read  at  the  Clfveland  con- 
vention of  the  National  Electric  Light  association,  all 
available  information  was  gathered  as  to  the  original  cost 
and  expense  of  maintenance  of  central  station  storage  bat- 
tery plants,  both  here  and  abroad.  Most  of  my  conclusions 
were  based  on  figures  given  by  the  Electric  Storage  Battery 
company  of  Philadelphia,  of  which  Mr.  Lloyd  is  the  gen- 
eral manager.     I  believed  them  to  be  essentially  correct. 

Among  other  things,  Mr.  Lloyd  charges  that  my  figures  of 
original  cost  were  too  high,  and  that  his  company  is  \villing 
to  take  contracts  at  much  lower  rates.  If  Mr.  Lloyd  will 
now  publish  this  revised  price-list,  with  discounts  for  plants 
of  various  capacities,  and  with  the  specific  guarantees 
which  his  company  will  make  for  each,  I  should  regard  such 
statement  as  authentic  and  gracefully  acknowledge  my  er- 
ror if  his  prices  proved  to  be  lower  than  those  given  by  me. 
It  is  on  record  that  the  price  on  one  plant  sold  by  M  r.  Lloyd's 
company  since  the  Cleveland  meeting  was  higher  than  the 
price  assumed  by  me. 

Mr.  Lloyd  still  clings  to  the  idea  that  Mr.  Edgar's  state- 
ment in  regard  to  the  battery  plant  purchased  by  the  Bos- 
ton Edison  company  refutes  my  views  and  substantiates  his 
position,  whereas  Mr.  Edgar's  explanation  was  accepted  by 
ever}'  intelligent  central  station  man  at  the  Cleveland  meet- 
ing as  proving  that  the  only  place  for  a  battery  plant  in  cen- 
tral station  service  is  in  taking  the  peak  off  the  load  line. 
This  was  and  is  my  exact  position. 

Nelson  W.  Perry. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  March  30. — The  stockholders  of  the  Edison 
Electric  Illuminating  company  will  soon  be  called  upon  to 
approve  an  extensive  bond  issue.  The  directors  have  de- 
cided to  authorize  the  issue  of  $15,000,000  100  year  5  per 
cent,  gold  consolidated  mortgage  bonds  for  the  purpose  of 
extending  the  business  of  the  company  in  the  upper  part  of 
the  city.  Of  the  amount  authorized  enough  will  be  held  in 
reserve  to  provide  for  the  $5,000,000  first  mortgage  5  per 
cent,  bonds  maturing  in  1910,  of  which  $4,312,000  is  out- 
standing. A  portion  of  the  issue  will  also  be  used  to  re- 
place equal  amounts  of  bonds  and  other  obligations  of  the 
Manhattan  and  Harlem  companies  held  by  the  Edison  com- 
pany. The  bonds  of  the  controlled  companies  held  will 
then  go  in  as  additional  security  under  the  new  mortgage, 
and  it  may  be  decided  to  purchase  the  outstanding  bonds  of 
these  companies  in  order  firmly  and  permanently  to  unite 
all  the  electric  lighting  and  power  interests  of  the  city  of 
New  York.  The  new  $15,000,000  consolidated  mortgage 
will  contain  a  provision  that  the  total  issue  of  bonds  of  the 
company,  including  the  5's  now  outstanding  shall  not  at  any 
time  exceed  the  outstanding  issue  of  capital  stock. 

A  complete  system  of  interior  telephone  communication 
has  been  established  in  the  federal  building.     It  is  intended 


to  bring  all  the  heads  of  departments  throughout  the  build- 
ing into  immediate  and  direct  communication  with  Post- 
master Dayton's  office  and  thus  to  facilitate  the  business  of 
the  department.  The  main  s^vitchboard  is  the  one  which 
was  in  use  at  the  World's  Fair.  Its  equipment  consists  of 
fifty  drops,  with  wires  running  to  all  the  different  offices  in 
the  building  from  the  basement  to  the  dormitories,  where  in- 
spectors in  the  railroad  mail  service  sleep.  The  postmaster's 
instrument  rests  on  a  base  having  ten  jacks  and  a  plug 
with  which  to  make  connections.  It  is  the  property  of  the 
American  Bell  Telephone  company  and  is  leased  from  the 
Metropolitan  Telephone  &  Telegraph  company. 

The  certificate  of  incorporation  of  the  Consolidated  Tele- 
graph &  News  company  was  filed  last  week  in  the  office  of 
the  county  clerk.  It  has  a  capital  stock  of  $600,000,  $500,- 
000  of  which  is  common  stock  and  $100,000  preferred 
stock.  The  purpose  of  the  organization  is  to  manufacture 
and  supply  telegraph  instruments.  The  directors  are 
WilHam  H.  T.  Hughes,  James  A.  Davis,  George  VV.  Cum- 
mings,  Joseph  Thorn,  Frank  M.  Clute,  Richard  H.  Jaeger 
and  Henry  Herrold. 

A  new  telephone  exchange  company  for  New  York  and 
Brooklyn — the  Mutual  Automatic  Telephone  company — has 
been  incorporated  with  a  capital  stock  of  $6,000,000.  It 
has  attracted  attention  by  the  prominence  of  the  men  con- 
nected with  it.  Smith  M.  Weed  is  president,  and  among 
the  directors  are  W.  Seward  Webb,  president  of  the  Wag- 
ner Palace  Car  company,  New  York;  David  A,  Boody, 
banker  and  ex-mayor  of  Brooklyn;  Henry  N.  Whitney, 
president  Schermerhorn  Bank,  also  of  Kissam  &  Whitney, 
bankers.  New  York;  Silas  B.  Dutcher,  president  Hamilton 
Trust  company,  Brooklyn;  John  Jacob  Astor,  New  York; 
Charles  F.  Cox,  president  American  Safety  Deposit  com- 
pany. The  company  proposes  to  use  the  Strowger  auto- 
matic system,  and  it  is  said  that  it  has  already  secured  thou- 
sands of  contracts  for  five  years  in  Brooklyn  and  New  York. 

While  the  Oxford- Cambridge  boat  race  was  in  progress 
to-day  a  secondary  race  was  under  way  that  was  about  as 
exciting  for  the  participants  as  was  the  great  race  on  the 
Thames  for  the  crowds  that  iivitnessed  it.  The  Western 
Union,  Direct  United  States  and  Anglo-American  cable 
companies  entered  into  a  competition  to  see  which  company 
could  bring  the  name  of  the  winner  to  No.  16  Broad  street. 
New  York,  first.  All  the  little  details  of  the  race  were 
flashed  across  the  companies'  cables,  and  finally  the  cro^vn- 
ing  bulletin,  "Oxford  wins,"  was  landed  in  New  York  by 
the  Western  Union  cables  first,  the  Direct  and  Anglo  mak- 
ing a  dead  heat  for  second  place.  W.  F.  O. 


St.  Louis,  Mo. 

St.  Louis,  March  30.— The  Magnolia  Avenue  Electric 
Railway  company  has  filed  articles  of  incorporation  with 
the  secretary  of  state  at  Jefferson  City,  and  an  ordinance 
asking  the  Municipal  Assembly  for  a  city  franchise  has 
been  introduced  in  the  city  council.  The  proposed  route  be- 
gins at  Grand  and  Magnolia  avenues  and  runs  directly  west 
on  Magnolia  avenue  along  the  north  side  of  Tower  Grove 
Park  and  between  the  park  and  the  Missouri  Botani- 
cal Gardens  to  King's  Highway,  thence  north  to  Old 
Manchester  road,  to  Weston  road,  and  Scanlan  avenue 
to  the  western  city  limits  at  Oxford  avenue.  The  eastern 
terminus  connects  with  the  People's  railway  and  the 
Lafayette  avenue  cable  line,  and  the  western  terminus  will 
probably  make  a  connection  with  a  county  road,  which  will 
no  doubt  be  built  soon.  A  most  desirable  and  well  built-up 
suburban  district  extends  almost  continuously  from  the  city 
limits  to  a  distance  of  some  thirteen  miles  west,  embracing 
the  towns  of  Kirkwood,  Webster  Groves,  Oakland,  Glen- 
wood,  Old  Orchard,  Maplewood  Park  and  Eliendale.  I'his 
has  been  a  much  coveted  territory  by  suburban  electric  rail- 
way schemers  for  several  years  past.  Several  plans  for 
covering  this  territory  have  been  brought  forward.  One  of 
the  difficulties  has  always  been  the  matter  of  a  direct  line  or 
connection  to  the  central  part  of  the  city.  The  new 
Magnolia  avenue  line  has  probably  settled  this  question  by 
an  arrangement  with  the  People's  railway.  The  incorpo- 
rators of  the  new  company  are:  T.  J.  Prosser,  president; 
W.  W.  Penny,  vice-president,  and  G.  W.  Flannagan,  T.  D. 
Wanfried,  Louis  P.  Spangler  and  other  St.  Louis  capitalists. 

The  Lindell  Railway  company  has  awarded  a  contract  to 
the  Westinghouse  company  for  200  No.  2S  car  controllers. 
It  has  also  given  an  order  for  twenty  car  equipments  to  the 
same  company. 

A  bill  has  been  introduced  in  the  council  providing  for 
the  sale  to  the  highest  bidders  of  all  public  franchises  here- 
after granted. 

A  bill  has  been  introduced  in  the  city  council  authorizing 
the  Jefferson  Avenue  Railway  company  to  change  its  motive 
power  to  electricity.  This  road  is  the  last  horse-car  line  in 
St.  Louis. 

The   Bell  Telephone  company  of  Missouri  is  considering  - 
the  matter  of  adopting  the  express  system  of  telephone  ex- 
change work.     In    this  system  the  magneto  gall  bell  is  not 
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used.  The  subscriber  puts  the  telephone  to  his  ear  and  calls 
for  his  connection.  The  act  of  transferring  the  telephone 
from  the  hook  to  his  ear  sends  in  a  signal.  A  clearing-out 
signal  is  sent  in  by  hanging  up  the  telephone. 

W.  C.  Gotshall  has  been  appointed  chief  engineer  of  the 
Union  Depot  Railroad  company,  in  charge  of  the  mechani- 
cal and  electrical  departments. 

The  St.  Louis  &  Jefferson  Barracks  Railway  company 
has  filed  a  certificate  of  incorporation  with  the  county  re- 
corder and  has  also  petitioned  the  county  court  for  a  fran- 
chise. 

The  Senate  bill  authorizing  the  consolidation  of  St.  Louis 
street  railways  has  been  defeated. 

Thomas  Dolan,  a  fireman,  has  been  awarded  $2,750  dam- 
ages for  iniories  received  from  a  Laclede  Gaslight  company 
wire  a  year  ago. 

The  management  of  the  Security  building  has  decided  to 
put  in  an  isolated  lighting  plant.  Two  directly  connected 
600  light  uni'swillbe  installed. 

Owen  Ford  is  preparing  plans  for  a  200  horse  power 
municipal  lighting  plant  at  Webb  City,  Mo.  There  will  be 
a  1,200  light  alternating  dynamo  and  an  So  arc  light  ma- 
chine. 

Winthrop  Bartlett  is  engaged  on  plans  for  the  Jefferson 
Barracks  extension  of  the  Southern  electric  railway.  This 
addition  will  connect  the  southern  terminus  at  the  city  limits 
with  Jefferson  Barracks. 

Kroell  &  Meysenburg,  superintendents  and  contractors, 
are  established  in  the  Commercial  building.  Mr.  Kroell 
was  formerly  associated  with  the  Siemens  Sz  Halske  Electric 
companyof  America  as  constructing  engineer.  Mr.  Meysen- 
burg has  been  associated  with  Littlefield  &  Meysenburg. 
R.  J.  H. 

PERSONAL. 

M.  L.  Stevenson,  representing  the  National  Carbon 
company  of  Cleveland,  O.,  was  in  Chicago  last  week. 

William  S.  Kimball,  the  tobacconist  of  Rochester,  N.  Y., 
who  died  last  week,  was  financially  interested  in  many  street 
railway  plants  in  this  country  and  Canada.  He  was  a 
director  in  the  electric  railway  companies  operating  in 
Rochester,  Buffalo,  Toronio  and  Hamilton. 


into  high  priced  litigation.  Much  of  this  litigation  is  pend- 
ing, and  that  is  why  the  suit  is  brought  for  conspiracy 
instead  of  for  maUcious  prosecution,  the  court  holding  that 
snits  for  malicious  prosecution  cannot  lie  until  the  prosecu- 
tion is  at  an  end.  This  style  of  suit  is  therefore  a  new 
thing  to  enable  the  plaintiff  to  get  action  in  law  without 
delay.  


MISCELLANEOUS. 


ELECTRIC  RAILWAYS. 

W.  W.  McChesney  has  recently  been  appointed  general 
sales  agent  by  Huebel  &  Monger  of  Brooklyn,  N.  Y.  He 
will  leave  for  an  extended  trip  through  the  central  and 
western  states  in  April. 

The  Calumet  Electric  Street  Railway  company  of  Chi- 
cago has  filed  a  trust  deed  to  the  Equitable  Trust  company 
of  Chicago  to  secure  $3,000,000  gold  construction  bonds. 
The  deed  is  to  run  for  forty  years.  The  bonds  to  be  issued 
are  of  the  value  $1,000  each,  interest  payable  semi-annually 
at  the  rate  of  5  per  cent,  a  year.  Under  a  condition  of  the 
deed  $500,000  is  to  be  withheld  for  the  extension  of  the 
line,  the  purchase  of  property  or  the  equipment  of  the  road. 
The  railway  company  also  agrees  to  pay  all  taxes  and 
assessments  that  may  be  levied  on  the  bonds  in  addition  to 
the  interest. 

The  electric  powerhouses  at  the  Chaudiere,  Ottawa,  Ont., 
had  much  difficulty  for  a  few  days  last  month  in  obtaining  a 
full  supply  of  current,  owing  to  the  sudden  fall  of  the  river 
to  the  extent  of  four  feet.  The  fall  was  probably  due  to  the 
formation  of  an  extra  amount  of  anchor  ice  in  the  vicinity  of 
the  falls,  owing  to  the  extremely  cold  weather.  The  trouble 
is  causing  the  Electric  Street  Railway  company  to  talk  of 
estabhshing  an  auxiliary  steam  plant,  and  one  is  also  pro- 
posed for  the  water  works.  Some  prominent  Ottawa  citizens 
are  agitating  for  the  formation  of  a  commission  to  investi- 
gate the  water  problem  and  suggest  some  means  for  prevent- 
ing a  repetition  of  the  failure. 

At  East  Geneva,  N.  Y.,  the  scene  of  the  trouble  between 
the  New  York  Central  and  the  Geneva  &  Waterloo  Electric 
Railway  companies,  the  Central  company  has  a  large  force 
of  men  guarding  the  crossing  to  prevent  employes  of  the 
other  company  from  suspending  a  trolley  wire  over  the 
tracks,  it  being  claimed  that  the  Electric  company  only 
secured  from  the  courts  the  privilege  of  laymg  the  tracks 
and  has  no  right  to  put  up  a  wire.  On  Saturday,  March  23d, 
the  trolley  wire  was  suspended  across  the  tracks  of  the  New 
York  Central,  but  a  rope  was  thrown  over  it  and  attached  to 
an  engine  which  quickly  pulled  it  down.  There  is  not  the 
slightest  doubt  that  the  road  will  soon  be  running  to 
Waterloo,  but  not  without  a  protest  from  the  New  York 
Central  authorities. 

Congressman  McGann's  electric  railway  company— the 
General  Street  Railway  company  of  Chicago— has  brought 
suit  in  the  Circuit  Court  to  recover  damages  m  the  sum  of 
$1  000  000  from  Charies  T.  Yeikes  and  others  connected 
with  him  in  his  street  car  business.  The  suit  is  for  alleged 
conspiracy,  and  is  a  novelty  in  legal  proceedmgs.  The 
ground  on  which  the  action  is  based  is  malicious  prosecu- 
tion but  it  avoids  the  long  wait  involved  m  bring- 
ing '  an  action  for  malicious  prosecution  direct.  This 
suit  is,  therefore,  for  conspiracy,  by  which,  the  Mc- 
Gann  company  alleges,  losses  were  suffered  to  the 
amount  of  $1,468,000  by  reason  of  certain  injunction  suits 
prosecuted  in  malice.  The  plantiff  does  not  ask  damages, 
however,  in  the  full  amount  of  the  losses  itemized  in  the 
declaration,  but  throwing  off  $468,000,  makes  a  demand 
for  an  even  million.  The  injunction  suits  were  brought 
during  the  construction  of  the  road,  stopping  the  work  and 
preventing  the  sale  of  bonds  of  the  company  and  forcing  it 


William  S.  Pierce,  manager  and  chief  owner  of  the  Pet- 
aluma,  Cal.,  Electric  Light  &  Power  company  and  presi- 
dent of  the  Pierce  Telephone  company  and  of  the  Cali- 
fornia Dairymen's  Union,  was  instantly  killed  by  contact 
with  a  live  wire  on  March  21st.  Mr.  Pierce,  who  had 
been  ordered  to  take  active  exercise  for  his  health,  climbed 
a  pole  to  find  a  broken  wire.  Sitting  on  the  first  cross- 
piece,  about  forty  feet  from  the  ground,  he  ran  his  right 
hand  over  several  wires,  when  suddenly  he  touched  one  from 
which  the  insulation  had  been  burned.  A  sheet  of  flame 
shot  forth  and  Pierce  dropped  backward,  two  heavy  wires 
keeping  the  body  from  falling.  The  current  was  cut  off  at 
the  works  and  a  hook  and  ladder  truck  was  utilized  in 
taking  the  body  down. 

The  Ari  Joiirtial  for  March  contains  an  illustrated  article 
by  C.  R.  Ashbee  on  electric  light  fittings.  Those  who 
know  tlie  severity  of  the  author's  taste,  says  the  London 
Electrician,  will  not  be  surprised  to  find  suggestions  for  fit- 
tings which  would  harmonize  excellently  with  a  Norman 
castle  or  a  Pompeian  villa.  The  ordinary  ironmonger  would, 
probably,  be  disgusted  with  the  outlines,  and  would  think 
Mr.  Ashbee's  favorite  material,  pewter,  distinctly  unseemly 
in  polite  society.  Mr.  Ashbee  prefers  rest  in  a  design,  and 
feels  disturbed  when  three  naked  bronze  children  come 
rushing  over  the  table  with  48  candle  power  hands  full.  It 
may  suggest  electricity,  he  says,  but  it  does  not  suggest  re- 
pose, and  it  has  to  be  done  very  well  if  it  is  to  be  done  at  all. 
This  bronze  children  business  is,  we  think,  getting  rather 
tedious.  The  realism  of  the  designs  was  novel  at  first,  and 
hardly,  if  at  all,  more  artistic  than  modern  Italian  sculpture; 
but  the  affectation  of  a  green  patina,  done  apparently  in 
flatted  oil  paint,  is  singularly  incongruous.  It  is  a  curious 
feature  of  the  electric  glow  lamp,  that  it  adapts  itself,  with 
the  utmost  facility,  to  a  fifty-guinea  gaudy  ormolu  vulgar- 
ity or  to  a  sixpenny  silk  handkerchief  with  a  hole  in  the  mid- 
dle of  it. 


company,  Standard  Steel  Works,  Trenton  Iron  Works, 
Morris,  Tasker  iS:  Co.,  and  other  concerns  of  a  like  nature 
which  use  only  class  publications."  Mr.  Goddard  might 
have  included  Merchat  &  Co.  and  the  Baldwin  Locomotive 
Works  among  the  list  of  patrons  and  placed  the  number  at 
45  instead  of  30. 

The  Campbell  &  Zell  company  of  Baltimore,  Md.,  has 
recently  secured  for  general  manager  W.  E.  Gray,  who 
was  for  several  years  in  charge  of  the  Harrison  Boiler 
Works  of  Philadelphia.  Although  he  has  been  but  a 
short  time  with  the  Campbell  &  Zell  comjiany,  Mr.  Gray 
has  made  a  large  number  of  important  changes,  the  results 
of  which  are  seen  in  the  great  improvement  in  the  business. 
Mr.  Gray  is  known  as  one  of  the  most  progressive  men  in 
his  line  of  trade.  The  concern  is  now  preparing  to  add 
extensively  to  its  plant  by  building  a  new  machine  and 
power  house  and  a  blacksmith  shop;  also  by  extending  the 
boiler  shop,  covering  an  area  of  40  by  275  feet.  Some 
changes  will  be  made  in  the  wharf  frontage,  of  which  the 
company  has  1,650  feet.  When  this  work  is  done  the 
Campbell  &:  Zell  company  will  have  one  of  the  most  com- 
plete plants  of  its  kind  in  the  country. 


TRADE  NEWS. 


The  Brown  Electrical  Construction  company  of  New 
Haven.  Conn.,  desires  information  and  estimates  in  relation 
to  establishing  a  gas  engine  and  storage  battery  plant  for 
about  200  lights  in  a  customer's  residence  and  stable. 

The  business  of  the  Chicago  office  of  the  Perkins  Electric 
Switch  Manufacturing  company  is  increasing  so  rapidly  that 
larger  quarters  must  soon  be  secured  for  a  bigger  stock  of 
goods.  Perkins  sockets,  Gibbs  switches  and  Waterhouse 
arc  lamps  are  the  principal  specialties. 

General  Manager  C.  E.  Trump  of  the  Novelty  Electric 
company  of  Philadelphia  is  well  pleased  at  the  large  in- 
crease shown  in  his  company's  business  of  late,  the  month 
of  March  showing  a  total  of  several  times  the  amount  of 
sales  for  any  preceding  month  in  some  time.  He  is  now 
preparing  for  a  good  spring  and  summer  trade. 

The  Beacon  Vacuum  Pump  &  Electrical  company  of  Bos- 
ton, manufacturer  of  the  well-known  Beacon  incandescent 
lamp,  has  secured  Leslie  W.  Collins  as  its  Chicago  repre- 
sentative, with  an  office  at  1105  Monadnock  building.  Mr. 
Collins  has  a  wide  acquaintance  in  the  electrical  trade  of  the 
West,  and  both  he  and  the  company  are  to  be  congratulated. 

Edward  P.  Sharp,  44  Niagara  street,  Buffalo,  N.  Y. ,  who 
is  well  known  in  the  electric  street  railway  business  through 
the  central  part  of  New  York,  Pennsylvania,  Ohio  and 
Indiana,  has  been  appointed  representative  of  the  R.  D. 
Nuttall  company  of  Allegheny,  Pa.  With  the  addition  of  a 
class  of  manufacture  such  as  that  of  the  R.  D.  Nuttall  com- 
pany, Mr.  Sharp's  business  will  grow  more  extensive  than 
ever. 

The  Hogan  Boiler  company  of  Middletown,  N.  Y.,  has 
issued  invitations  to  the  trade  to  visit  its  works  and  inspect 
its  boilers.  The  officers  of  the  company  say:  "On  the  9th 
of  April  we  propose  to  throw  open  our  works  to  the  inspec- 
tion of  representatives  of  the  trade  press,  mechanical  engi- 
neers, representative  manufacturers  and  steam  users,  and,  by 
means  of  the, boilers  we  have  in  operation,  to  demonstrate 
to  their  satisfaction  the  truthfulness  of  the  remarkable 
statements  of  performance  we  are  sending  out." 

Morris  &  MacCurdy  of  Indianapolis,  manufacturers  of 
the  Phoenix  rubber  insulating  paint,  have  added  to  their 
list  of  agencies  the  following  named:  Devere  Electric  com- 
pany, iS  Plum  street,  Cincinnati;  Standard  Railway  Sup 
ply  company,  H15  Monadnock  Block,  Chicago;  Partrick 
&  Carter  company,  Philadelphia;  John  C.  Dolph,  126 
Liberty  street,  New  York;  Western  Electrical  Supply  com- 
pany, St.  Louis,  Mo.;  Cuyahoga  Electrical  Supply  com- 
pany, Cleveland,  Ohio,  and  Bergtheil  &  Young,  London, 
England-  The  paint  is  meeting  a  flattering  reception,  and 
many  lestimonials  are  being  received.  The  firm  has  just 
completed  a  large  warehouse  and  is  now  prepared  to  make 
shipments  up  to  a  carload  on  24  hours'  notice. 

In  the  latest  issue  oi  Profitable  Advertising^.  H.  God- 
dard makes  this  deserved  and  appreciative  reference  to  a 
well-known  advertising  agency:  "In  thespecial  field  of  ad- 
vertising the  growing  success  of  the  Jules  Viennot  agency 
of  Philadelphia  for  manufacturers  is  interesting,  as  it  throws 
light  on  the  importance  of  the  industrial  press  of  America. 
Manufacturers  realize  the  need  of  advertising  in  their  respec- 
tive line  of  papers,  but  how  to  do  it,  where  to  do  it,  when  to 
do  it,  are  questions  which  the  average  mind,  wrapped  in 
entirely  different  lines  of  thought,  does  not  care  to  grapple. 
For  this  work  Mr.  Jules  Viennot  acts  in  the  capacity  of  a 
confidential  adviser  in  the  preparation  and  placing  of  adver- 
tising to  ■^o  or  more  large  manufacturers  like  the  Brill  Car 


BUSINESS. 


The  Metropolitan  Electric  companyof  Chicago  is  finding 
very  ready  sales  for  the  new  carbon  open-circuit  battery 
which  it  recently  put  on  the  market. 

The  Goubert  Manufacturing  company,  New  York,  maker 
of  the  Goubert  feed  water  heater  and  Stratton  steam  separa- 
tor, has  lately  removed  its  Pittsburg  office  from  403  Lewis 
building  to  1012  Carnegie  building. 

The  Bryant  Electric  company's  make  of  sockets  has  been 
increased  by  the  addition  of  a  new  weatherproof  socket. 
This  company  claims  to  make  the  greatest  variety  of  devices 
in  the  way  of  sockets,  and  there  is  never  a  demand  for  some 
new  device  that  it  Is  not  ready  to  meet  and  with  good  goods. 

The  Mather  Electric  company  of  Manchester,  Conn.,  re- 
ports the  sale  through  H.  B.  Coho  &:  Co.,  its  New  York 
contractors,  of  one  30  kilowatt  and  two  50  kilowatt  direct- 
connected  generators  of  the  new  type  for  Grace  Chapel, 
Seventeenth  street.  New  York  city.  Armington  &  Sims 
engines  will  be  used. 

The  Electric  Appliance  company  has  just  issued  a  de- 
scriptive circular  of  the  improved  Hunnings  telephone  and 
the  American  telephone  switchboard,  which  presents  the 
merits  of  these  goods  to  advantage.  The  switchboard  is  a 
very  neat  and  artistic  device,  and  certain  advantages  are 
claimed  for  this  battery  telephone  over  any  other  on  the 
market. 

General  Sales  Agent  H.  F.  Kellogg  of  the  Whitney  In- 
strument company,  with  office  at  Boston,  Mass.,  reports 
that  various  agencies  located  through  the  country  are  send- 
ing in  orders  much  in  excess  of  last  year.  Mr.  Kellogg 
made  an  extensive  trip  through  the  South  and  West  to 
the  Pacific  Coast  last  fall.  He  is  well  known  to  the  elec 
trical  trade,  which  will  be  pleased  to  hear  of  -his  success  in 
pushing  the  Whitney  instrument. 

The  Lukens  Iron  &  Steel  company,  Coatesville,  Pa., 
which  makes  a  specialty  of  the  Huston  patent  boiler  brace, 
announces  that  it  has  recently  received  an  order  for  6,000 
tons  of  open  hearth  steel  plates,  to  be  used  in  the  construc- 
tion of  the  cantilever  bridge  across  the  East  river  at  Black- 
well's  Island,  New  York.  The  company  has  also  received 
large  orders  for  boiler  steel  from  Cramp  &  Sons,  the  Phila- 
delphia ship  builders,  for  the  new  Clyde  line  steamship,  and 
from  the  Pennsylvania  Railroad  company,  the  Lehigh  Valley 
Railroad  company,  the  Schenectady  Locomotive  Works  and 
others  for  boiler  and  fire  box  steel. 

General  Manager  Frank  S.  Marr  of  the  Helios  Electric 
company  of  Philadelphia  reports  a  great  improvement  in 
business  since  March  ist.  The  company  has  added  largely 
to  its  torce  of  men  in  the  factory  to  meet  the  increase  in 
business.  A  large  proportion  of  this  business  is  in  the 
West;  a  carload  of  Helios  lamps  for  San  Francisco  and  also 
one  for  Salt  Lake  City  were  among  the  recent  shipments. 
The  ioreign  trade  of  this  concern  is  also  very  good.  A 
portion  of  a  recent  shipment  to  Japan  was  an  additional 
order  for  Kioto,  Japan,  where  a  large  number  of  Helios 
lamps  are  in  operation. 

The  Walker  Manufacturing  company  of  Cleveland,  O., 
is  building  up  a  good  business  in  the  sale  of  electrical  ma- 
chinery. It  closed  the  following  contracts  between  March 
I  and  March  22,  1S95:  Burhorn  &  Granger,  136  Liberty 
■street,  New  York  city,  two  25  kilowatt  direct-coupled 
lighting  generators;  Union  Depot  Railroad  company,  St. 
Louis,  Mo.,  forty-one  double  car  equipments  (eighty-two  30 
horse  power  Pteel  motors);  Pittsburg  Traction  company, 
Pittsburg,  Pa.,  one  double  car  equipment  (two  30  horse 
power  steel  motors);  Pittsburg,  Crafton  &  Mansfield  Pass- 
enger Railway  company,  Pittsburg,  Pa.,  one  double  car 
equipment  (two  50  horse  power  steel  motors);  Federal  Street 
&  Pleasant  Valley  Passenger  Railway  company,  Pittsburg, 
Pa.,  two  double  car  equipments  (four  30  horse  power  steel 
motors);  Suburban  Rapid  Transit  Street  Railway  company, 
Pittsburg,  Pa. ,  one  double  car  equipment  (two  25  horse  power 
steel  motors);  Schuylkill  Electric  Railway  company,  Potts- 
ville.  Pa.,  four  double  car  equipments  (eight  25  horsepower 
steel  motors);  Chicago  City  Railway  company,  Chicago,  111., 
forty-nine  double  car  equipments  (ninety-eight  25  horse 
power  steel  motors);  F.  E.  Snow,  receiver,  Adrian  City 
Electric  Belt  Railway  company,  Adrian,  Mich.,  one  60  kilo- 
watt belted  generator,  three  single  car  equipments  (25 
horse  power  steel  motors. 

Without  doubt  there  are  many  young  men  and  women 
engaged  in  the  electrical  and  allied  businesses  that  have 
thought  more  or  less  of  the  study  of  short-hand.  To  be  a 
good  short -hand  writer  is  an  aid  to  anyone,  no  matter  what 
branch  of  the  business  he  may  be  engaged  in.  For  this  rea- 
son a  large  number  will  find  of  interest  the  following  state- 
ment of  President  Clarence  H.  E,   Zeigler  of  the  Chicago 
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Short-hand  Institute,  southeast  corner  of  Thirty-fifth  street 
and  Wabash  avenue,  Chicago:  "It  is  the  object  of  the  Chi- 
cago Short-hand  Institute  to  impart  a  complete  knowledge 
of  phonography,  or  phonetic  short-hand,  fitting  its  graduates 
to  act  efficiently  as  business  amanuenses,  private  secretaries, 
law  and  general  reporters,  and  teachers  of  phonography.  The 
institute  Is  open  during  the  summer  months,  so  that  the 
teachers  of  English  branches  may  profitably  and  pleasantly 
spend  their  vacadons  in  preparing  themselves  to  fill  a  wider 
field  of  usefulness,  and  to  earn  increased  salaries."  The  Chi- 
cago Short-hand  Institute  commands,  in  the  fullest  measure, 
the  necessary  facilities  for  accomplishing  the  objects  pro- 
posed. The  president,  under  whose  general  supervision  the 
institute  is  conducted,  needs  no  introduction,  as  he  has  been 
known  for  years  as  a  teacher  of  the  leading  system  of  short- 
hand practiced  in  .America— the  system  written  by  the  re- 
porters of  Congress,  and  pronounced  by  the  National 
Bureau  of  Education  to  be  the  American  system  of  short- 
hand. His  short-hand  education  and  experience  is  of  the 
widest  and   most  varied  character  as  teacher,  lecturer,  and 
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law  and  general  reporter.  ,  An  illustrated  circular  giving 
fuUer  imformation  will  be  furnished  on  application.  Pros- 
pective students  will  find  food  for  reflection  in  the  institute's 
published  statement  that  98  per  cent,  of  its  students  up  to 
date  are  holding  good  paying  positions. 

The  Cutter  Electrical  &  Manufacturing  company  of  Phila- 
delphia has  recently  moved  to  1 1 10  and  1 1 12  Sansom 
street,  that  city,  having  been  obhged  to  seek  larger  quarters 
owing  to  the  rapid  growth  of  its  business  during  the  last 
year.  This  concern  has  now  facilities  that  are  first-class  in 
all  respects.  The  first  floor  of  the  factory  is  devoted  to  a 
general  business  office,  mth  estimating  department  for  con- 
struction work,  and  to  the  stockrooms  and  shipping  de- 
partment. On  the  sixth  floor  is  the  manufacturing  depart- 
ment, occupying  the  full  width  of  building,  where  the  light 
is  of  the  best,  as  is  necessary  for  this  class  of  manufacture. 
This  large  floor  space  is  divided  into  several  departments. 
In  front  is  located  the  plating  and  grinding  rooms,  while 
near  by  are  the    model,  testing    and  drafting    departments. 
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The"  assembling  and  machinery  departments  occupy  a  large 
space  with  a  stock-room  from  which  is  issued  the  material  for 
manufacture.  A  new  case  hardening  furnace  of  improved 
pattern  operated  by  gas  was  recently  placed  in  the  factory, 
which,  with  the  large  amomit  of  new  machinery  purchased 
recently,  all  of  the  most  improved  pattern,  places  this  con- 
cern in  a  position  to  meet  the  large  increase  in  business. 
President  H.  B.  Cutter  located  a  modest  little  shop  on 
Chestnut  street,  Philadelphia,  in  1889.  Remaining  there  a 
year,  he  was  then  compelled  to  find  larger  quarters  because 
of  increase  in  trade.  He  removed  to  No.  27  South  Eleventh 
street,  at  which  place  tlie  company  was  organized  under  the 
name  of  the  Cutter  Electrical  &  Manufacturing  company. 
The  next  move  was  as  stated  to  1012  Sansom  street,  where 
about  fifteen  thousand  square  feet  of  floor  space  is  taken. 
Mr.  Cutter  is  kno^vn  East  and  West  among  the  electrical 
fraternity,  and  especially  for  the  high  grade  of  goods  manu- 
factured, and  his  many  friends  will  be  pleased  to  hear  of  the 
success  of  his  company,  which  is  largely  owing  to  the  push 
and  business  record  of  its  president. 
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536. 1S4.  Method  of  Applying  Insulation.  Frank  E. 
Case,  Schenectady,  NY.  Application  filed  June  21, 
1894- 

This  method  consists  in  applying  when  cold  to  the  part  to 
which  it  is  to  be  united  an  insulating  compressed  material 
adapted  to  expand  under  heat  and  retain  its  expanded  form 
when  cold,  and  then  heating  the  insulation  while  the  com- 
pressed material  and  the  part  to  which  it  is  to  be  united  are 
held  firmly  together. 

536,210.  Electrical  Signaling  Apparatus.  William  E. 
M.  Jackson,  San  Francisco,  Cal.  Application  filed 
June  S,  1S93- 

In  this  arrangement  the  combination  is  claimed  of  the  dou- 
ble relay  device,  with  two  electro-magnets  and  two  armatures, 
a  trigger,  a  back  contact  and  one  or  more  retractile  springs,  a 
revoluble  type  wheel,  a  stop  device,  impression  device  and 
successive  contact-making  device,  in  operative  relation  with 
the  type  wheel. 


NO.    536,256. 

536,221.  Electric  Switch.  Charles  J.  Miller,  Philadel- 
phia, Pa.     Application  filed  January  19,  1S95. 

Thecombmation  of  the  terminals,  the  pivoted  knife  having 
yielding  side  plates,  a  tapered  spring  adapted  to  pass  between 
the  side  plates  and  to  force  them  out  against  the  contacts,  and 
a  pivoted  handle  actin?  to  withdraw  the  spring  from  between 
the  side  plates  of  the  knife,  and  place  it  under  tension, 
whereby  the  movement  of  the  knife  is  accelerated  as  it  is  with- 
drawn from  the  contacts. 

536,226.  Magnetic  Separator.  James  D.  McKinnon, 
Portland,  Ore.     Application  filed  August  7,  1S94. 

In  a  magnetic  separator,  an  endless  magnetized  belt,  mag- 
nets, and  an  agitator  arranged  in  the  magnetic  field,  are 
claimed. 

536,233.  Telephone  System.  John  I.  Sabin  and  William 
Hampton,  San  Francisco,  Cal.  Application  filed 
November  9,  1894. 


NO.  536,319- 

Telephone  lines  extending  in  groups  to  divided  boards  of  an 
exchange,  each  group  to  a  separate  board,  a  local  trunk  line 
plug  provided  at  one  of  boards  and  adapted  to  be  inserted  in 
the  switch  of  a  called  subscriber,  switches,  one  at  each  of  the 
boards  connected  in  circuit  with  the  local  trunk  line  plug,  and 
means  forconnecting  the  line  of  a  calling  subscriber  at  any 
one  of  the  boards  with  the  switch  thereat  to  complete  circuit 
between  a  calling  and  a  called  subscriber. 

536,256.     Electric    Railway  Switch.      Roilin    A.    Baldwin, 
South  Norwalk,  Conn.     Application  filed  October  24, 

1S93. 

The  principal  features  of  the  device  illustrated  are  a  single 
electro-ma :;net,  a  vibrating  switch  point,  a  reciprocating  rod 
atuched  to  the  switch  point,  a  thrust  rod  moved  in  one  direc- 
tion by  the  magnet  and  connections  whereby  the  movement  im- 
parted to  the  thrust  rod  by  the  magnet  will  cause  the  recipro- 
cation of  the  rod  in  either  direction. 

536,266.     Electric  Switch.     Curamlngs  C.  Chesney,    Pitts- 
field,  Mass.     Application  filed  January  17,  1895. 

A  jaw  and  a  lever  bar  bearing  a  contact  blade  both  mounted 
upon  an  insulating  base,  with  a  casing  inclosing  the  jaw  and 
having  a  slide  normally  covering  jaw,  lever  bar  having  a  projec- 
tion controlling  the  position  of  the  slide  when  the  bar  is  de- 
pressed. 


Issued  March  .?6,  i8gs- 

536,271.     Electrical   Signal  and    Switch  Operating   Appa- 
ratus.    Justin  Dutrey,  New  Orleans,  La.     Application 
-     filed  July  19,  1894. 

There  are  included  in  this  arrangement  a  railway  track,  a 
conductor  electrically  connected  with  one  of  the  track  rails  and 
arranged  adjacent  to  and  in  a  plane  slightly  above  the  rail,  a 
locomotive  or  car  provided  with  a  contact  device  adapted  to 
engage  the  track  rail  with  which  the  conductor  is  connected 
and  a  vertically  adjustable  contact  device  adapted  to  engage 
the  conductor,  and  a  batterj'  or  other  generator  and  an  electri- 
cal signal  carried  by  the  locomotive  and  electrically  connected 
with  each  other  and  with  the  contact  devices. 

S7>^i-TS-  Supply  System  for  Electric  Railways.  Charles 
E.  Emery,  Brooklyn,  N  Y.  Application  filed  March 
15,   1894. 

A  non-insulated  electric  railway  conduit,  a  series  of  insulated 
live  supports  and  a  series  of  insulated  intermediate  supports 
arranged  therein  and,  adapted  to  support  a  flexible  conductor 
arranged  to  convey  electric  current  from  such  live  supports  to 
apparatus  00  a  car. 

536,319-  Method  of  Insulating  High  Tension  Coils  of 
Transformers.  August  Schneller,  Aarlanderveen- 
Alfen,  and  Willem  J.  Wisse,  Haarlem,  Amsterdam, 
Netherlands.     Application  filed  December  27,  1894. 

The  manufacture  of  secondary  transformer  coils  as  shown  in 
the  cut,  for  use  in  the  production  of  high  tension  electric  cur- 
rents is  described.  The  process  consists  of  boiling  coils  of  in- 
sulated wire  in  wax  or  a  waxy  substance,  then  pressing  them, 
and  putting  them  into  preliminarj'  use  for  the  purpose  of  evap- 
orating moisture  therefrom  and  of  filling  up  the  interstices 
therein,  additional  wax  or  waxy  substance  being  supplied  to 
the  coils  as  long  as  heating  thereof  is  produced  by  the  passage 
of  an  electric  current  therethrough. 

536,374.  Conduit  Electric  Railway.  Frederick  S.  Daven- 
port, Jerseyville,  111.     Application    filed    January    28, 

1895. 

In  connection  with  the  underground  conduit  of  an  electric 
railway  the  inventor  claims  the  combination  as  shown  in  the 
accompanying  illustration  of  an  insulated  feed-wire,  a  casing 
secured  to  the  wall  of  the  conduit,  and  adapted  to  inclose  and 
support  the  feed-wire,  openings  in  the  insulating  covering  of  the 
feed-wire,  and  elastic  bands  or  diaphragms  of  insulating  mate- 
rial adapted  to  hermetically  close  Ihe  openings,  metallic  contact 
studs  passing  through  and  made  air-tight  in  the  elastic  covers 
or  diaphragms,  and  rigidly  secured  in  metallic  spring  arms  in- 
sulated from  the  feed-wire,  a  collecting  contact  bar  supported 
by,  but  insulated  from,  arms  depending  from  the  car  truck,  the 
collecting  bar  adapted  to  come  in  contact  with,  and  depress, 
the  free  ends  of  the  spring  arms  so  as  to  press  the  contact 
studs  upon  the  feed-wire  as  it  travels  over  them,  and  an  insu- 
lated wire  for  electrically  connecting  the  collecting  bar  with 
the  motor. 

536,382.  Telephone  Exchange  System.  Silas  W.  Hol- 
man,  Boston,  Mass.  Application  filed  March  24, 
1S94. 

1  he  metallic  circuit  telephone  exchange  system  described  by 
the  inventor  and  illustrated  in  the  accompanying  drawing,  con- 
sists of  telephonic  apparatus  at  each  subscriber's  station,  and  a 
pair  of  wires  extending  therefrom  to  the  central  office  switch- 
board and  there  ending  in  pairs  of  open  branch  terminals,  one 
ofeach  pair  of  line  wires  being  normally  open  at  the  sub- 
scriber's station  and  grounded  at  the  central  office  through  a 
high  impedance  annunciator  and  batlerj',  the  other  wire  being 
normally  open  at  the  central  office  and  grounded  through  a  bell 
at  the  subscriber's  station;  switching  mechanism  at  each  sub- 
scriber's station  by  means  of  which  its  t\vo  wires  may  be  joined 
through  the  subscriber's  telephone  and,  at  the  central  office,  a 
double  conductor  connecting  cord  provided  with  a  condenser 
;n  each  conductor  and  a  double-contact  terminal  at  each  end, 
each  of  which  contact  terminals  is  adapted  to  make  connection 
with  any  pair  of  the  branch  terminals  on  the  switchboard;  an 
operator's  switchboard  commutator  comprising  a  transmitting 
and  receiving  telephone  conveniently  adjusted  upon  the  person 
of  the  operator  and  having  each  terminal  connected  by  a  flexi- 
ble conductor  with  a  metallic  thimble  placed  upon  a  finger  of 
each  hand,  and  signaling  apparatus  consisting  of  a  conductor 
adapted  to  be  connected  to  an  electric  generator  and  connected 
by  flexible  conductors  with  other  mela'lic  thimbles  placed  one 
upon  a  finger  of  each  hand,  whereby  the  operator  may,  by 
touching  the  proper  combination  of  metallically  tipped  fingers 
to  the  appropriate  switchboard  terminals,  send  signals  to  and 
put  himself  in  telephonic  communication  with  any  desired  sub- 
scriber or  pair  of  subscribers. 

536,420.  Telegraphy.  Patrick  B.  Delany,  South  Orange, 
N.  J.     Application  filed  November  19,  1S94. 

In  an  automatic  perforated  tape  transmitter,  elastic  or  yield- 
ing contact  brushes  are  utilized,  each  consisting  of  a  bunch  of 
wires  arranged  on  opposite  sides  of  the  tape  with  their  contact 
making  ends  opposite  each  other,  the  organization  being  such 
that  the  brushes  press  into  contact  with  each  other  through  the 
perforations  as  the  tape  passes  between  them. 

536,438.  Electric  Mining  Machine.  Edmund  C.  Morgan, 
Chicago,  HI.     Application  filed  July  iS,  1894. 

An  electric  motor,  a  mining  tool,  gearing  interposed  between 
the  motor  and  mining  tool,  included  in  which  gearing  is  a 
wheel  having  openings  in  the  web  thereof  and  a  shaft  having 
wings  carrying  holders  for  rubber  buffers  adapted  to  engage 
the  walls  of  the  openings  in  the  gear,  and  a  cam  secured  to  the 
same  shaft,  and  the  wings  and  cam  both  being  formed  inte- 
grally with  the  shaft. 


536,467.  Electric  Signal  System.  Webster  Gillette,  New 
York,  and  Alexander  S.  Williams,  Long  Island  City, 
N.  V.     Application  filed  October  30,  1894. 

The  combination  with  the  telephone  switch  for  controlling 
the  line  and  local  circuits  of  a  single  plug  having  a  single  con- 
tact surface  switch  for  throwing  one  pole  of  the  connections  of 
the  battery  and  one  pole  of  the  secondary  of  the  induction  coil 
into  electrical  connection  with  the  line  is  claimed. 


536,478.  Combination  Electrical  Meter.  Herschel  C. 
Parker,  Brooklyn,  N.  Y.  Application  filed  January  9, 
1S95. 

An  electrical  meter  is  described,  comprising  a  pair  of  coils 
wound  respectively  for  low  and  high  resistance  and  turning  on 
a  common  axis  between  the  poles  of  a  magnet,  means  for  con- 
necting a  current  to  the  coils,  and  an  indicating  hand  moved 
by  the  coils, 

536,481.  Telephone.  Jonathan  D.  Price,  Chicago,  111. 
Application  filed  July  30,  1S94. 


The  first  claim  is  as  follows:  In  combination  with  a  tele- 
phone having  a  transmitter  box  hinged  or  pivoted  to  its  sup- 
port, contact  makinK  and  breaking  device  placed  between  the 
transmitter  box  and  its  support  and  operating  to  break  the  cir- 
cuit through  the  signaling  device,  and  close  circuit  through  the 
transmitter  and  receiver  and  battery  when  in  one  position,  and 
close  the  circuit  through  the  signaling  device  and  open  the  cir- 
cuits through  the  transmitter  and  receiver  and  battery  in 
another. 

536,530.  Electric  Current  Regulator.  Charles  M.  Jor- 
dan, Washington,  D.  C.  Application  filed  February 
I3i  1895- 

This  method  of  controlling  electric  currents  consists  in  driv- 
ing a  motor  subject  to  the  fluctuations  of  the  controlled  cur- 
rent, driving  a  motor  not  subject  to  these  fluctuations  and  in 
causing  the  motors  to  act  upon  a  current  controlling  device  in 
angularly  displaced  relation,  whereby  the  movement  of  the 
controller  is  conformed  to  the  resultant  action  of  the  motors 

536,535.  Electric  Brake.  Edward  D.  Lewis,  Savona,  N. 
Y,     Application  filed  November  12,  1S94. 

A  fixed  electro  magnet,  a  movable  electro-magnet  in  the  same 
circuit,  a  break-beam,  a  lever  connected  to  the  break-beam  and 
the  movable  magnet,  and  means  for  regulating  the  throw  of  the 
lever. 


NO.    536,382. 

536,547.  Sy.-tem  of  Electrical  Signaling  for  Railways. 
Charles  Selden,  Baltimore,  Md.  Application  filed 
December  26,  1S94. 

In  a  system  of  electric  1 1  signaling  for  railways  there  are  elec- 
tro-magnets whose  armatures  are  adapted  to  interlock  and 
thereby  control  a  signal  circuit,  another  electro-magnet  con- 
trolling the  circuit  of  one  of  the  interlocking  magnets,  means 
for  retarding  the  back  stroke  of  the  armature,  and  track  operat- 
ing circuits  for  the  magnets, 

536,559.  Relay.  Cyprien  R.  J.  Willot,  Paris,  France. 
Application  filed  November  24,  1893. 

This  deN-ice  comprises  two  movable  armatures  fixed  on  the 
same  axis,  and  an  electro-magnetic  system  in  a  magnetic  cir- 
cuit closed  by  means  of  two  breech  pieces  and  a  combined  mag- 
netic field  with  two  magnets  acting  simultaneously  upon  the 
mass  of  the  soft  iron  of  the  electro-m.ignet  and  upon  the  arma- 
tures. 

REISSUE. 

11,481.  Closed  Conduit  Electric  Railway.  William  Law- 
rence, New  York,  N.  Y.  Application  filed  March  26, 
1S94. 

The  first  claim  follows :  In  a  system  of  electric  distribution, 
a  main  conductor,  a  contact,  a  connection  from  the  main  con- 
ductor to  the  fixed  part  of  said  contact,  a  weighted  lever  carcj'- 
ing  the  movable  part  of  the  contact,  a  sectional  workine  con- 
ductor, a  rod  connecting  the  moving  conductor  witn  the 
weighted  lever,  and  a  watertight  casing  inclosing  the  contacts 
and  lever. 
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Chicago  City  Railway  Company  Wrecks 
a  Rival  Company's  Car. 

The  unusual  spectacle  of  the  employes  of  one  street  railway 
company  deliberately  tearing  to  pieces  the  car  of  a  rival 
company,  on  the  ground  that  the  latter  was  trespassing  on 
its  property,  was  witnessed  on  Twenty-second  street, 
Chicago,  on  April  4th.  Tlie  two  companies  at  war  are 
the  Chicago  City  Railway  company,  which  operates  the 
extensive  network  of  cable,  electric  and  horse  car  lines 
on  the  South  Side,  and  the  General  Street   Railway  com- 


turous  car  from  the  tracks  and  demolished  it.  The  story 
in  detail  is  full  of  interest.  The  following  account  is  taken 
from  a  daily  newspaper  : 

When  the  electric  train  came  up  there  was  an  open  car 
attached  to  it.  This  was  switched  around  to  the  front  and 
a  magnificent  big  span  of  bay  horses  was  brought  up  and 
hitched  to  it.  It  was  car  No.  306,  the  first  car  ever  owned 
by  Mr.  McGa  in  and  the  one  with  which  he  inaugurated  liis 
roads.  This  was  the  car  selected  to  make  the  perilous 
journey  to  Twenty-second  street  and  Wabash  avenue. 

Over  the  bridge  on  the  east  side  of  the  river  the  South 
Side  company   was    laying  its    blockade    and  gathering  its 


At  nearly  10:30  a  young  man  came  running  over  the 
bridge  waving  his  hand. 

''They're  coming,"  he  yelled  as  he  reached  the  corner  of 
Grove  street.  The  big  truck  with  its  abnormal  load  of  cast- 
ings was  driven  on  the  track.  The  young  man  who  had 
loosened  the  tap  ran  up  and  unscrewed  it  and  took  it  off. 
Two  men  with  crowbars  quickly  pried  the  wheel  off  the  axle 
and  down  came  the  ponderous  weight  on  the  tracks.  The 
wreckers  sprang  to  their  wagons.  The  car  that  was  des- 
tined to  cause  so  much  trouble  reached  the  drav  of  the 
bridge.     Superintendent  Bowen  stepped  out  in  front  of  it. 

"Stop!"  he  cried,     "Don't  drive  on  this  track." 
"Go  on,"  said  McGann,  who  was  in  the  car. 


CHICAGO   CITY   RAILWAY   COMPANY   WRECKS   A   RIVAL   COMPANY'S    C.-VR. — SNAP-SHOT   VIEWS    OF   THE    ENCOUNTER. 


pany — Congressman  McGann's  company — a  young  but 
enterprising  corporation  which  has,  at  present,  an  ex- 
clusively electric  system  on  the  West  Side.  Mr.  McGann 
and  his  associates  are  anxious  to  extend  their  lines  and  they 
have  raised  the  novel  point  that  they  have  the  right  to  run 
their  cars  over  the  existing  tracks  of  other  companies  on 
payment  of  a  proper  rental.  In  other  words,  they  claim 
that  there  is  no  more  exclusive  proprietorship  in  the  iron 
of  the  street  car  tracks  than  in  the  stone  of  the  pavement 
adjoining  the  rails.  In  pursuance  of  this  view  the  General 
company  attempted  to  drive  one  of  its  cars  over  the  bridge 
at  Twenty-second  street  and  thus  on  the  South  Side  and  on 
the  tracks  of  the  Chicago  City  company.  The  latter  com- 
pany considered  this  a  trespass,  and  its  men,  under  the  per- 
sonal direction  of  Superintendent  Bowen,  pulled  the  adven- 


forces.  A  horse  car  stood  on  the  tracks  over  which  Mr. 
McGann's  car  was  scheduled  to  run,  There  were  no  horses 
to  it,  but  there  was  the  biggest  conductor  ever  seen  on  the 
South  Side  standing  by  the  step. 

"What  is  this  car  doing  here?"  was  asked. 

"What  d'ye  tink  it's  doin'?"  the  big  man  with  a  conduc- 
tor's cap  on  replied. 

On  Grove  street,  just  off  Twenty-second  street,  there  was 
a  heavy  truck  wagon  loaded  with  big  iron  castings  that 
weighed  about  two  tons  each.  A  young  man  was  loosening 
the  tap  on  the  right  front  wheel.  Twenty-second  street  was 
filled  between  Grove  and  Canal  streets  with  the  South  Side 
company's  wrecking  wagons.  Each  wagon  carried  an  un- 
usual number  of  able-bodied  men.  Superintendent  Bowen 
with  two  big  bodyguards  was  on  the  bridge.  The  sidewalks 
on  both  sides  of  the  bridge  approach  were  filled  with  people 
murmuring  against  the  threatening  preparations  of  the 
South  Side  company.  Special  officers  in  the  employ  of  the 
South  Side  company  were  mingling  in  the  crowds. 


The  driver  slackened  the  lines  and  the  car  started  slowly 
down  the  inclined  approach,  which  is  about  200  feet  long. 
When  about  half  way  down  Superintendent  Eowen  ran  out 
in  front  of  the  horses.  A  dozen  of  his  men  sprang  to  his  as- 
sistance and  the  car  was  stopped. 

"Off  the  track  ^vith  it !"  cried  Superintendent  Bowen. 

"Let  go  of  those  horses,"  said  Superintendent  Brennan  of 
the  McGann  company. 

"Get  away,"  said  Superintendent  Bowen,  giving  him  a 
contemptuous  push. 

"I'll  teach  you  a  httle  good  behavior,"  said  Superintend- 
ent Brennan,  white  with  rage,  as  he  reached  for  the  other 
superintendent's  collar. 

Mr.  McGann  stepped  in  between  them,  telling  his  super- 
intendent to  offer  no  violence. 

"We  will  leave  that  to  them,"  he  said. 

A  score  of  men  at  Bowen's  orders  sprang  to  his  assistance. 
Crowds  of  people  swarmed  around.  At  the  same  moment 
wreck  wagon  No.  i  A  came  galloping  into  the  crowd.     Po- 
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liceman  Marlm  Nolan,  who  is  on  duty  at  the  bridge,  sprang 
in  front  of  the  wreck  wagon  and  stopped  it.  As  he  did  so  he 
was  seized  by  the  arm  by  one  of  Superintendent  Bovven's 
men. 

"I  am  a  policeman,  too,"  he  cried,  "and  I  will  see  that 
this  wagon  is  not  stopped." 

Officer  Nolan  turned  on  the  man,  a  stout  fellow  with  a 
brown  mustache  and  wearing  glasses,  who  was  tugging  at 
Iiis  vest  to  display  a  badge. 

Mr.  McGann  stepped  in  between  them  and  told  Officer 
Nolan  to  let  them  alone. 

"But  they  must  not  obstruct  the  street,"'  the  officer  pro- 
tested. 

"Use  no  violence  on  my  account,"  said  Mr.  McGann. 
"If  a  public  outrage  is  to  be  committed  the  perpetrators 
must  ans%ver  at  the  proper  tribunal." 

"Come  on, "cried  Bowen,  and  the  wreck  wagon  drove  up  to 
the  rear  of  the  car.  A  big  rope  about  10  feet  long  with  a  hook 
on  the  end  of  it,  the  other  end  of  which  was  fastened  to  the 
wagon,  was  attached  to  the  drawhead  of  the  car.  A  mighty 
pull  at  a  tangent  brought  the  rear  end  of  the  car  around  with 
a  lurch.  Mr.  McGann's  little  conductor  in  his  new  uniform 
of  black  broadcloth  went  off  the  platform  of  the  car  with 
another  lurch.  The  car  was  pulled  from  the  track  and  off  to 
the  curb  on  the  north  side  of  the  street.  By  this  time  three 
score  of  men  were  standing  around  it  with  axes,  sledges  and 
crowbars. 

"Tip  it  over,"  yelled  Bowen. 

The  men  got  on  the  north  side  of  it  and  tipped  it  over.  It 
fell  on  its  side  with  a  crash  and  jingling  of  glass.  Officer 
Nolan  had  gone  to  send  in  a  riot  call  to  the  Twenty-second 
street  station. 

When  the  car  was  down  Superintendent  Bowen  cried: 

"Knock  h — 1  out  of  it." 

Men  sprang  at  it  from  all  sides,  smashing  and  hacking  it. 
The  wreck  wagon  that  pulled  it  off  the  track  was  put  to  work 
tearing  it  to  pieces.  The  hook  was  fastened  in  the  over- 
hanging end  of  the  roof  and  the  horses  tore  it  off  Again 
and  again  the  hook  was  fastened  in  the  roof,  which  was  torn 
off  in  pieces  until  it  was  all  gone.  The  sides  were  then  bat- 
tered oft"  and  the  floor  broken  in  a  hundred  places.  The 
wheels  were  broken  off  and  the  rods  wrenched  and  twisted 
and  broken. 

Then  the  wreck  wagon  was  hooked  to  the  battered  re- 
mains and  they  were  pulled  crossways  on  the  approach, 
blockading  the  street.  It  was  still  a  big  piece  of  obstruc- 
tion, which  would  permit  no  vehicle  to  pass.  At  this  junc- 
ture a  patrol  wagon  from  the  Twenty-second  street  station 
dashed  up  with  six  policemen  and  Detective  Creed,  who  was 
in  citizen's  clothes.  When  Superintendent  Bowen  saw  them 
coming  he  signaled  his  men  to  get  away  and  started  away 
himself.  The  men  who  had  been  smashing  the  car  scattered. 
The  wreck  wagon  that  played  such  a  prominent  part  was 
started  away.     Officer  Nolan  stopped  the  driver. 

"You  must  not  leave  here  until  this  street  is  cleared,"  he 
said. 

Then  he  stopped  Superintendent  Bowen  and  led  him 
back  to  where  the  debris  lay. 

"  Vou  must  clean  this  away  before  you  leave,"  he 
said. 

"Well,  if  ray  men  are  under  arrest  they  can't  work," 
Bowen  said. 

Assistant  Bridge  Superintendent  Hart  said  he  would 
notify  Superintendent  O'Brien  immediately  that  the  South 
Side  company  had  obstructed  a  bridge  approach. 

"You  know  very  well,"  said  officer  Nolan,  "that  you 
and  your  men  are  not  under  arrest,  and  I  tell  you  again  to 
clear  this  street,  and  to  do  it  in  a  hurry." 

Superintendent  Bowen  set  his  men  to  work  getting  the 
wreck  over  against  the  north  curb,  where  they  left  it. 

In  an  interview,  Superintendent  M.  K.  Bow.-n — who  is 
one  of  the  best  known  street  railway  men  in  the  country, 
by  the  way — gave  the  following  explanation  ol   his  conduct: 

I  learned  through  the  newspapers  a  few  days  ago  that  an 
attempt  was  to  be  made  to  run  a  car  over  our  tracks.  I 
made  up  my  mind  that  it  should  not  be  done.  I  know 
nothing  of  legal  technicalities.  I  had  no  opinion  from  a 
lawyer.  I  simply  knew  that  what.  I  considered  an  act  of 
trespass  was  to  be  committed,  and  I  acted  within  what  I 
thought,  and  still  think,  were  my  rights.  I  ordered  the  men 
whom  I  needed  to  come  along;  in  number  they  were  400  or 
500,  The  horses  drew  the  car  over  the  bridge,  and  as  soon 
as  iheir  feet  were  planted  on  our  track  I  went  to  their 
heads,  held  up  niy  hand  and  ordered  the  driver  to  stop.  He 
stopped,  and  the  superintendent  of  the  road  came  up  to  me 
and  asked  me  if  I  had  an  injunction.  I  said  "No."  Then 
he  turned  to  the  man  on  the  platform  and  said  "Drive  on." 
The  car  struck  our  tracks  and  started  down  the  incline.  I 
turned  to  my  men  and  ordered  them  to  hitch  the  ^vrecking 
wagons  to  the  car.  This  was  done,  the  car  was  pulled  from 
the  tracks,  turned  over  and  broken  up. 

The  officials  of  Mr.  McGann's  company  think  that  their 
posltion  is  greatly  strengthened  by  the  display  of  force  and 
violence  made  by  the  Chicago  City  company.  They  will 
pursue  the  matter  vigorously  in  the  courts.  They  claim, 
also,  that  while  their  car  was  on  tracks  laid  by  the  older 
company,  they  had  a  right  to  operate  cars  as  far  east  as 
Grove  street  by  the  terms  of  their  city  ordinance,  and  that 
the  Chicago  City  company  will  have  tu  settle  with  the  city, 
as  the  car  was  demolished  west  of  Grove  street.  The  point 
raised  by  the  General  company  is  of  the  greatest  import- 
ance to  all  street  railway  companies,  and  the  further 
progress  of  the  case  will  be  watched  with  much  interest. 

The  interesting  group  of  pictures  presented  on  the  preceding 
page  is  a  reproduction  of  a  series  of  snap-shot  photographs 
made  by  Mrs.  C.  L.  Bonney  during  the  exciting  scenes  at  the 
demolition  of  the  car.  Mrs.  Bonney's  husband  is  actively 
nterested  in  the  McGann  company,  and  when  "ihe  attempt 
was  made  to  drive  the  car  over  the  tracks  of  tlie  South  Side 
company  she  was  on  the  spot  with  a  hand  camera  and  coolly 
made  several  exposures   of  the  stirring  picture  presented. 


The  conditions  were  hardly  favorable  to  the  production  of 
ideal  negatives,  but  the  pictures  nevertheless  graphically 
portray  the  very  effective  work  accomplished  in  wrecking 
the  car.  Mrs.  Bonney  is  entitled  to  credit  for  the  pluck  and 
thoughtfulness  which  resulted  in  a  pictorial  record  of  this 
interesting  event. 

At  the  last  account  the  ruin  of  the  car  was  still  lying  on 
Twenty- second- street.  Neither  company  will  have  any- 
thing to  do  with  it. 


English  Motor-alternator. 

In  designing  the  internal  arrangements  of  the  new  electri- 
cal engineering  laboratories  at  University  College,  London, 
Dr.  Fleming  wished  to  make  provision  in  the  dynamo  room 
for  generating  alternating  currents  for  experimental  purposes 
by  some  means  which  should  provide  in  the  most  simple 
manner  possible  for  producing  alternating  currents  of  vari- 
ous frequencies,  and  also  for  generating  two-phase  currents 
from  the  same  plant.  With  this  object  he  designed  the  ma- 
chine shown  in  Fig.  i,  and  Mr.  Kapp  worked  out  the  full 
details  and  calculations.  The  arrangement  consists  of  four 
separate  machines  bolted  on  the  same  bed-plate,  two  Kapp 
alternators  and  two  continuous  current  motors.  Each  alter- 
nator is  coupled  directly  to  its  own  motor,  the  commutators 
of  the  continuous  current  machines  being  on  the  outside 
end  of  the  shaft.  The  shaft  is  cut  in  the  middle  and  the  in- 
side ends  carry  a  flange  pulley.  These  pulleys  can  be 
coupled  together  through  the  flange  by  bolts  so  as  to  drive  the 
whole  as  one  machine,  or  they  can  be  separated  for  use  as 
two  machines.     By  coupling  them  together  with  the  arma- 


can  be  made  a  measure  of  the  speed  of  the  machine,  and 
these  gauges  have  been  carefully  calibrated.  The  hydraulic 
speed  indicator  is  exceedingly  responsive  to  changes  in  speed, 
while  the  accuracy  of  the  indication  is  independent  of  the 
density  of  the  liquid  used.  The  speed  of  the  motor  can, 
therefore,  be  regulated  from  the  laboratory  and  kept  con- 
stant. 

It  will  be  seen  that  such  a  double  motor-alternator  plant 
can  be  put  to  a  great  many  uses.  The  alternators  can  be 
driven  separately  or  together.  The  electromotive  forces  and 
currents  of  the  alternators  can  be  added  together  as  required, 
or  a  two-phase  alternating  current  can  be  obtained  from  the 
machines. 

As  usually  used,  the  motors  are  driven  oif  the  St.  Pancras 
electric  lighting  circuits,  the  speed  being  regidated  by  field 
resistances  and  the  electromotive  force  of  the  alternator  regu- 
lated by  resistances  in  the  alternator  field  magnet  circuits. 
The  machine  is  exceedingly  useful  in  investigations  on  alter- 
nating currents.  It  will  be  seen  that  the  construction  lends 
itself  to  many  forms  of  experimental  testing  useful  in  a 
teaching  laboratory.  Fig.  2  gives  a  general  view  of  the 
plant  and  of  part  of  the  dynamo  room  in  which  it  stands. 
The  cuts  are  reproduced  from  the  London  Electrician. 


Strong   Competition    for  the    Bell    Com- 
pany Promised. 

The  most  interesting  development  in  electrical  circles 
last  week  was  the  semi-official  announcement  of  the  form- 
ation of  a  powerful  combination  to  enter  the  telephone 
field  and  engage  in  active  competition  with  the   American 


FIG.    I.      ENGLISH 

tures  in  the  proper  relative  position,  two-phase  currents  can 
be  got  out  of  the  united  machine 

Each  of  the  continuous  current  motors  is  of  5  horse 
power,  designed  to  work  at  100  volts.  The  armature  is 
ring-wound,  and  there  are  216  turns  of  wire  on  it,  connected 
to  a  72  part  commutator.  The  magnets  of  the  motors  are 
of  cast-steel  63/^  inches  in  diameter.  Each  armature  can 
carry  35  or  40  amperes. 

The  alternator  armatures  contain  an  iron  core,  and  are 
each  wound  over  with  eight  coils  having  16  turns  of  wire. 
The  field  magnets  have  eight  poles,  and  corresponding  poles 
are  opposite  one  another.  The  alternators  when  driven  at 
a  speed  of  1,250  revolutions  give  an  electromotive  force  of 
100  volts. 

The  four  machines  are  carried  on  a  cast-iron  bed-plate  nine 
feet  long  and  two  feet  wide,  which  is  carried  on  slide  rails  in 
the  usual  manner.  The  ends  of  all  the  armature  and  field 
magnet  circuits  are  brought  to  terminals  fixed  in  a  box  on 
the  front  of  the  machine.  In  the  field  magnet  circuit  of  each 
machine  is  an  appropriate  resistance  and  in  the  armature 
circuits  ol  the  motors  there  are  also  resistances  for  starting 
the  motors.  Since  the  machine  was  delivered  at  the  Uni- 
versity College  two  very  useful  additions  have  been  made  to 
it  by  students  working  in  the  laboratory.  One  of  these  is  a 
curve  tracer  for  tracing  the  form  of  alternating  current 
curves  which  is  lixed  to  one  outside  end  0/  the  right-hand 
machine,  and  the  other  a  hydraulic  speed  indicator  which  is 
fixed  to  the  outside  end  of  the  shaft  of  the  left-hand  ma- 
chine. A  small  centrifugal  pump  is  driven  by  the  shaft,  and 
it  pumjjs  colored  water  from  a  small  reservoir  placed  over 
the  pump  through  a  pipe  into  two  vertical  glass  tube  pres- 
sure gauges,  one  of  which  is  placed  on  the  wall  of  the  dy- 
namo room,  and  the  other  of  which  is  placed  on  the  wall  of 
the  electrical  laboratory  thirty  feet  away.  When  the  motor- 
alternator  is  running,  the  centrifugal  pump  forces  the  water 
up  these  tubes  until  the  hydrostatic  pressure  of  the  column 
of  liquid  supported  in  the  tube  balances  the  pressure  due  to 
the  pump.     The  height  of  the  column  of  liquid,  therefore, 
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Bell  Telephone  company  in  every  part  of  this  country, 
Mexico  and  Canada.  The  plan  of  organization  proposed  is 
similar  in  many  respects  to  that  of  the  Bell  interests. 
The  parent  company  will  be  known  as  the  Standard 
Telephone  company,  with  headquarters  at  New  York. 
It  is  capitalized  at  $[0,000,000  and  its  board  of  directors 
is  composed  of  influential  capitalists  in  every  part 
of  the  country.  The  promoters  of  the  enterprise  have 
succeeded  in  interesting  not  only  capitalists  but  also  public 
men  of  eminent  standing,  whose  names  will  be  recognized 
throughout  the  country,  and  will,  it  is  thought,  add  con- 
siderable strength  to  the  organization  in  securing  franchises 
and  prevenling-thc  enactment  of  hostile  legislation.  It  is 
believed,  too,  that  this  combination  of  capitalists  and  in- 
fluential public  men  in  this  enterprise  will  invite  confidence 
in  the  project  and  ssrve  to  assure  the  public  that  it  is 
neither  a  stock  selling  nor  sand-bagging  SL-heme.  Among 
those  mentioned  as  being  identified  with  the  company  are 
the  following  named  gentlemen:  Thurlow  Weed  Barnes, 
president  oi  the  company,  a  capitalist;  John  A.  Brill, 
president  of  the  J.  G.  Brill  company,  car  builders,  Phila- 
delphia; Carl  F.  Baker  of  the  hardware,  steel  and  iron 
house  of  H.  Baker  cS:  Co.,  New  York;  John  W.  Candler, 
ex-congressman,  railroad  president  and  merchant,  Boston; 
George  Crocker,  San  Francisco;  Senator  John  P.  Jones  of 
Nevada;  Henry  Merz,  president  of  the  Heller-Merz  com- 
pany, manufacturers  of  colors,  New  York;  Allen  T.  Nye, 
the  promoter  of  the  company;  Manning  C.  Palmer,  presi- 
dent of  the  Syracuse  National  Bank  and  Electric  Light 
company,  Syracuse,  N.  Y.;  Felix  Kakeman  of  Bulch  & 
Rakeman,  Boston;  John  E.  Searles,  secretary  and  treasurer 
of  the  American  Sugar  Refining  company,  New  York; 
Charles  T.  Strauss  of  Charles  T.  Strauss  &  Brother,  im 
porters  of  lace.  New  York  and  St.  Gall,  Switzerland,  and 
Louis  Windmueller,  of  Windmueller  &:  Roelker,  New  York. 
No  less  eminent  are  the  names  mentioned  in  connection 
with  the  companies  formed  to  operate  in  the  several  teifi- 
tories  into  which  the  country  has  been  divided.     'I'he  promo- 
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ters  of  the  enterprise  have  been  careful  not  to  admit  anyone 
interested  in  the  old  company.  The  work  of  organization 
has  been  going  on  for  two  years,  and  the  degree  of  success 
that  has  marked  the  promoters'  efforts  is  shown  by  the  follow- 
ing list  of  companies  already  organized  to  operate  as  licen- 
sees of  the  parent  company: 

New  York  Standard  Telephone  company;  capital,  $6,000,- 
000;  to  operate  in  the  state  of  New  York;  John  E.  Searles, 
New  York;  Winthrop  Murray  Tuttle,  New  York;  Charles 
T.  Armstrong,  New  York;  Lov/ell  ^I.  Palmer,  Brooklyn; 
William  Dick,  BrookhTi;  John  Dunn,  Jr.,  Syracuse;  Alva 
W.  Palmer,  Syracuse;  Gustavus  E.  Strauss,  New  York; 
George  Hutchins,  New  York;  Anthony  N.  Brady,  Albany, 
N.  Y. ;  Henry  Siebert,  New  York;  Gustavus  E.  Jahn,  New 
York;  Henry  D.  McCord,  New  York. 

Eastern  Standard  Telephone  company,  Boston;  capital, 
$6,000,000;  to  operate  throughout  New  England;  John  W. 
Candler,  Boston,  Mass.;  WilHam  Green  Koelker,  Provi- 
dence, R.  I.;  George  P.  \Yescott,  Portland,  Me.;  George 
\V.  Hunt,  Portland,  Me.;  J.  M.  W.  HaU,  Cambridge, 
Mass.;  Frankhn  Fairbanks,  St.  Johnsburg,  Vt. ;  H.  E.Wel- 
man,  Providence,  R.  I.;  R.  R.  Armstrong,  New  Haven, 
Conn.;  J.  A.  Stursburg,  Boston;  F.  C.  Hewitt,  New  York; 
Stillman  F.  Kelly,  Boston;  Joseph  B.  Bartram,  New  Haven, 
Conn.;  Thurlow  Weed  Barnes,  New  York, 

New  Jersey  Standard  Telephone  company,  Jersey  City; 
capital,  $3,000,000;  to  operate  in  New  Jersey  and  Delaware; 
Nathan  Took er.  Orange;  F.  D.  MoUinhauer,  New  York; 
August  Lueder,  New  York;  Elisha  B.  Gaddis,  Newark; 
Frank  A.  Magowan,  Trenton,  N.  J.;  James  A.  Silvey,  New 
York;  Samuel  Klotz,  Newark;  A.  Q.  Garrettson,  Jersey 
City;  Howard  S.  Titus,  Trenton,  N.  J.;  George Pfeiffer,  Jr., 
Camden. 

Pennsylvania  Standard  Telephone  company,  Philadelphia; 
capital,  $5,000,000;  to  operate  in  Pennsylvania;  Richard 
W.  Clay,  Philadelphia;  William  P.  Armstrong,  New  York; 
R.  Dale  Benson,  Philadelphia;  Henry  A.  Berwind,  Phila- 
delphia; John  Storey  Jenks,  Philadelphia;  Nicholas  Lennig, 
Philadelphia;  Craige  Lippincott,  Philadelphia;  R.  Sellers 
McKee,  Pittsburg;  George  Moore,  Braddock,  Pa  ;  Henry 
P.  Nesmith,  Jr.,  New  York;  Charles  Platr,  Philadelphia; 
Winthrop  Smith,  Philadelphia;  Francis  Ralston  Welsh, 
Philadelphia;  C.  W.  Bergner,  Philadelphia. 

Columbian  Standard  Telephone  company,  Washington, 

D.  C,  Baltimore  and  Richmond;  capilal,  $4,000,000;  to  op- 
erate in  Maryland,  District  of  Columbia,  Virginia  and  West 
Virginia;  Lemon  G.  Hine,  Washingto-^,  D.  C;  Judge 
Poindextev,  Washington,  D.  C;  Dr.  W.  W.  Fierce,  Wash- 
ington. D.  C;  Theodore  J.  Meyer,  Washington,  D. 
C;  Frank  Hume,  Washmgton,  D.  C;  W.  O.  Deni- 
son,  Washington,  D.  C. ;  Chri>tian  Henrich,  Washing- 
ton, D.  C. ;  John  A.  Hamilton,  Washington,  D.  C  ;  Nich- 
olas H.  Shea,  Washington,  O.  C;  Edward  Graves,  Wash- 
ington, D.  C;  E.  S.  John^on,  Washington,  D.  C. ;  J.  W. 
WooJIand.,,  BaUimore,  Md. ;  General  Felix  Agnu=,  Ualti- 
more,  Md. 

Ohio  &  Indlani.  Stan.lard  Telephone  company,  Cleve- 
land, Cincinnati  and  Indianapolis;  to  operate  in  Ohio  and 
Indiana;  Colonel  A.  L-  Conger,  Akron,  O  ;  Alexander  Mont- 
gomery, Cincinnati;  James  McConville,  Cincinnati;  John  G. 
Bauer,  Lawrenceburg,  Ind.;  J.  M.  Kirtley,    Cincinnati;  W. 

E.  Brackman,  Cincinnati;  Frank  M.  Morton,  Cincinnati; 
A.  Acton  Hall,  Cincinnati;  Gottlieb  Hartweg,  Cincinnati; 
W.  H.  O'Brien,  Lawrenceburg,  Ind. ;  Jared  Dunbar,  Steu- 
benville,  O.;  Henry  Maley,  Cincinnati;  Nicholas  Koss,  Cin- 
cinnrti;  E.  H.  Bourne,  Clevtland. 

Michigan  Standard  Telephone  company,  Detroil ;  capital, 
$4,000,000;  to  operate  in  Michigan;  O.  W.  Shipman,  W. 
C.  Coleburn,  J.  D.  Standish,  W.  E.  Qulnby,  George  H. 
Scripps,    F.    G.  Smith,  E.    W.  Meddaugh,  C.  J.  Whitney, 

F.  G.  Smith,  Jr.,  W.  R.  Cole,  George  W.  Moore,  Detroit, 
Mich.;  J.  H.  McFarland,  Flint,  Mich.;  Thurlow  Weed 
Barnes,  New  York. 

Northern  Standard  Telephone  company,  St.  Paul,  Minne- 
apolis and  Pierre;  capital,  $4,000,000;  to  operate  in  in  Min- 
nesota, North  and  South  Dakota;  John  De  Laittre,  Min- 
neapolis, Minn.;  Charles  A.  Pillsbury,  Minneapohs,  Minn.; 
F.  A.  Chamberlain,  Minneapolis,  Minn.;  William  B.  Dean, 
St.  Paul,  Minn.;  A.  H.  Linton,  Minneapolis,  Minn.;  J.  F. 
R.  Foss,  Minneapolis,  Minn.;  T.  B.  Janney,  Minneapolis, 
Minn.;  R.  R.  Rand,  Minneapolis,  Minn.;  Thomas B.  Scott, 
St.  Paul,  Minn.;  Cavour  S.  Langdon,  Minneapolis,  Minn.; 
Maurice  Auerbach,  St.  Paul,  Minn.;  William  Hamm,  Sc. 
Paul,  Minn.;  Charles  J.  Tryon,  Minneapolis,  Minn.;  E. 
W.  Winter,  St.  Paul,  Minn.;  Dr.  Charles  A.  Wheaton,  St. 
Paul,  Minn. 

In  several  districts  the  organization  of  local  companies 
has  not  yet  been  completed,  although  the  promoters  of  the 
enterprise  assert  that  the  preliminary  arrangements  have 
been  perfec.edandassurances  have  been  received  of  the  sup- 
port and  financial  backing  of  the  men  that  they  desire  to 
become  interested  in  the  project.  The  most  important  of 
these  is  the  Northwestern  Standard  Telephone  company, 
Chicago,  Davenport  and  Milwaukee — capital,  $6,000,000 — 
to  operate  in  Illinois,  Iowa  and  Wisconsin.  Several  meet- 
ings of  business  men  have  been  held  in  Chicago  to  consider 
the  plans  of  the  proposed  company,  and  these  meetings  have 
been  attended  by  capitalists  from  other  points  in  the  terri- 
tory allotted  to  the  Northwestern  company.  Among  those 
who  have  been  invited  to  serve  as  directors  of  this  company 
are  the  following:  J.  S.  Clarkson,  N.  B.  Holbrook  and  G. 
H.Higbee  of  Iowa;  N.  S.  Murphy,  H.  D.  Smith,  G.  G. 
Pabst  and  E.  H.  Eottum  of  Wisconsin,  and  John  S.  Run- 
nels, W.  J.  Campbell,  R.  W.  Hunt,  W.  P.  Ketcham,  T. 
A.  Griffin,  L.  H.  Hole,  A.  M.  Day,  Montgomery  Ward 
and  John  S.  Hannah  of  Chicago,  and  W.  W.  Tracy  of 
Springfield,  III. 

The  Central  Standard  Telephone  company,  St.  Louis, 
Kansas  City  and  Lincoln — capital,  $5,000,000— to  operate 
in  Missouri,  Kansas,  Nebraska  and  Arkansas,  is  in  process 
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of  organization,  the  promoter  being  Griffith  Colt,  president 
of  the  Union  Trust  company,  St.  Louis. 

The  organization  of  the  Mountain  Standard  Telephone 
company,  Denver,  Albuquerque  and  Salt  Lake  City — capi- 
tal, $4,000,000 — to  operate  in  Colorado,  New  Mexico, 
Utah  and  Arizona,  is  in  the  hands  of  George  Q.  Cannon, 
the  head  of  the  Mormon  church. 

The  local  operating  companies  whose  organization  is  not 
yet  completed  are  the  following; 

Southern  Standard  Telephone  company,  Nashville 
Louisville  and  Charleston;  capital,  $4,000,000;  to  operate  in 
Tennessee,  Kentucky,  North  and  South  Carolina. 

Gulf  States  Standard  Telephone  company.  New  Orleans, 
Atlanta  and  St.  Augustine;  capital,  $5,000,000;  to  operate 
in  Georgia  Florida,  Alabama,  Louisiana  and  Mississippi. 

Texas  Standard  Telephone  company,  Austin,  Galveston 
and  Guthrie;  capital,  $4,000,000;  to  operate  in  Texas, 
Indian  Territory  and  Oklahoma. 

Pacific  Standard  Telephone  company,  Portland,  Tacoma 
and  Helena;  capital,  $5,000,000;  to  operate  in  Washing- 
ton, Oregon,  Montana,  Idaho,  Wyoming  and  Alaska. 

California  Standard  Telephone  company,  San  Francisco; 
capital,  $4,000,000;  to  operate  in  California  and  Nevada. 

Intercolonial  Standard  Telephone  company,  Quebec,  St. 
Johns  and  Halifax;  capital,  $2,000,000;  to  operate  in  all 
British  territory  east  of  the  province  of  Ontario. 

Canadian  Standard  Telephone  company,  Montreal  and 
Ottawa;  capital,  $2,000,000;  to  operate  in  the  provinces  of 
Ontario  and  Quebec. 

British  Columbian  Standard  Telephone  company,  Winni- 
peg, Vancouver  and  Victoria;  capital,  $2,000,000;  to  oper- 
ate in  the  British  provinces  west  of  Ontario. 

Mexican  Standard  Telephone  company,  City  of  Mexico; 
capital,  $2,000,000;  to  operate  in  the  Republic  of  Mexico. 
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on  the  market  for  several  months,  and  is  made  in  a  modern, 
well  equipped  factory  in  Michigan.  It  is  the  purpose  of  the 
Western  Union  and  Standard  Oil  people  to  place  this  tele- 
phone in  country  exchanges,  leaving  the  large  cities  to  the 
Bell  company.  The  full  development  of  their  plans,  how- 
ever, will  see  a  complete  system  of  copper  wires  reaching 
all  parts  of  the  United  States  for  the  long-distance  tele- 
phone system  which  is  to  compete  with  the  Bell. 


Unlimited  Capital  and  Boundless  Energy 
Required. 

[From  the  Rochester  Herald.^ 

The  general  pubhc  will  be  deeply  interested  in  the  report, 
seemingly  well  substantiated,  that  "the  finest  combination 
of  capital  and  political  inlluence  ever  gotten  together  has 
been  organized  to  enter  the  telephone  field  and  rout  the  Bell 
monopoly  by  giving  cheaper  and,  as  it  is  claimed,  better 
telephones."  If  the  details  a?,  printed  in  a  Chicago  paper 
be  correct,  the  opposition  company  will,  indeed,  be  no  wild- 
cat concern.  Among  the  interests  back  of  it  are  said  to  be 
the  Standard  Oil  company,  the  Pullman  company  and  the 
Crocker  mterests  of  Cahtornia.  The  board  of  directors  of 
the  new  company,  the  stock  of  which  is  capitahzed  at  $10,- 
000,000,  includes  several  men  of  national  reputation,  capi- 
talists and  politicians.  The  announcement  that  will  chiefly 
interest  the  public,  however,  is  that  the  company  proposes 
to  put  in  telephones  all  over  the  country  at  a  uniform  price 
of  $25  a  year.  What  this  would  mean  to  the  users  of  tele- 
phones can  be  better  comprehended  when  it  is  stated  that  the 
annual  cost  of  this  convenience  now  varies  from  $40  a  year 
in  the  smaller  cities  of  the  country  to  $100  in  cities  like  St. 
Louis  and  Cincinnati,  $125  in  Chicago  and  from  $175  to 
$240  in  New  York  city.  Efforts  to  enact  legislation  reducing 
the  charges  of  the  Bell  telephone  company  have  almost  in- 
variably tailed. 
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The  parent  company  announces  that  it  has  been  engaged 
two  years  in  developing  its  plans  and  that  it  has  acquired 
patents  covering  a  complete  system  for  exchange  service. 
It  has  enlisted  the  services  of  competent  engineers  and 
experts  and  has  gathered  sulTlcient  data  to  warrant  the  an- 
nouncement that  it  can  furnish  first-class  service  at  less  than 
half  the  rate  now  charged  by  the  Bell  interests  and  return  a 
fair  profit  to  its  stockholders.  The  men  who  have  signified 
their  intention  of  engaging  in  this  enterprise  say  that  ihey 
consider  it  an  excellent  investment.  It  is  probable  that  an 
effort  will  be  made  to  effect  a  combination  with  the  Western 
Union  or  Postal  Telegraph,  and  if  this  is  accomplished  it 
will,  no  doubt,  greatly  strengthen  the  new  company.  As 
yet  nothing  has  been  done  in  the  way  of  securing  fran- 
chises in  the  large  cities,  but  with  the  influence  of  the  in- 
dividual members  interested  it  is  not  expected  that  any 
difficulty  will  be  experienced.  The  popular  interest  already 
manifested  in  the  project  indicates  that  considerable  assist- 
ance will  be  offered  the  proposed  scheme. 

The  Chicago  Record  of  Monday  printed  the  following 
special  dispatch  from  New  York: 

Men  who  are  familiar  with  the  methods  of  the  Standard 
Oil  people  say  that  none  of  them  are  financially  interested 
in  the  much-talked-of  Standard  telephone  company.  The 
widely  published  announcement  that  the  Standard  Oil 
clique  was  back  of  the  telephone  company  of  which  Thur- 
low Weed  Barnes  is  the  president,  has  some  foundation  in 
fact,  for  certam  of  the  Standard  Oil  officials  are  interested 
to  the  extent  of  several  hundreds  of  thousands  of  dollars  m 
a  magneto  telephone,  and  within  ten  days  they  will  have 
control  of  the  patents,  good  will,  factory  and  all.  This 
telephone  is  described  as  a  successful  long-distance  instru- 
ment, novel  in  construction,  cheap  to  manufacture  and  up 
to  all  requirements. 

This  is  the  report  made  to  the  ten  men  who  gathered  in  a 
Wall  street  office  yesterday.  This  telephone  is  the  inven- 
tion of  an  electrician  who  is  classed  with  Edison,  Tesla, 
Gray  and  Bell.     It  is  no  experimental  device,  but  has  been 
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When  several  of  the  most  important  of  the  Bell  patents 
expired,  competition  was  expected  to  spring  up  at  once;  but 
the  magnitude  of  the  undertaking  has  heretofore  discouraged 
even  the  boldest  of  investors.  The  establishment  and  own- 
ership of  a  magnificent  plant  gave  a  tremendous  advantage 
to  the  Bell  people,  and  this  seemed  to  make  their  position 
secure.  It  will  require  practically  unlimited  capital  and 
boundless  energy  to  fight  them  even  now.  If  the  new  com- 
pany means  business,  it  will  be  able  to  render  the  public  an 
incalculable  service;  but  we  must  not  place  too  much  faith 
in  its  plans  until  it  has  demonstrated  beyond  doubt  that  it 
does  not  intend  to  be  bought  off  or  to  work  for  ultimate 
consolidation. 


Immense    Advantages    Enjoyed    by   the 
Bell  Company. 

[From    the  Boston  Herald.] 

The  N'ezu  York  Times  thinks  it  foresees  in  the  expira- 
tion of  the  fundamental  Bell  patents, the  decision  of  the  Cir- 
cuit Court  in  the  Berliner  case,  and  the  more  recent  decis- 
ion of  the  SupremeCourt  in  the  Bate  case,  the  overthrow  of 
monopoly  in  the  telephone  business  of  this  country.  And 
yet  it  is  a  fact  that  the  output  of  telephones  by  the  Bell 
company  for  the  last  month  was  almost  unprecedentedly 
large,  and  the  price  of  Bell  stock  is  now  quoted  at  a  higher 
price  than  before  any  of  these  decisions  were  rendered.  In 
anticipating  the  future  of  the  telephone  business  the  im- 
mense advantage  enjoyed  by  a  company  already  occupying 
the  field  will  have  to  be  taken  into  account  and  reckoned 
with. 

Competition  Desirable  but  Difficult. 

[From  the  Rochester  Post-Express.^ 

There  is  much  talk  just  now  about  competition  in  tele- 
phone seiTice.  A  new  company,  we  are  told,  has  been  or- 
ganized with  an  enormous  capital,  and  it  proposes  to  supply 
the  best  of  service  at  half  the  present  ratts,orless.  Wehope 
it  may.  The  present  rates  are  high  and  the  service  might 
be  better,  and  all  those  who  have  been  the  patrons  of  the 
old  company  for  years,  and  conscious  all  the  time  that  an 
unjust  tribute  was  being  levied  upon  their  revenues,  will 
welcome  a  new  company.     But  there  are  great  difficulties 
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in  the  way  of  establisliing  competing  lines.  Where  the  lines 
of  the  old  company  are  underground  the  new  company 
may  be  forced  to  build  conduits  of  its  own;  where  the  wires 
are  strung  overhead  the  new  company  may  find  that  these 
furnish  all  in  the  way  of  danger  and  unsightliness  that  the 
community  will  tolerate,  and  even  where  new  lines  may  be 
established  the  old  company  may  retain  its  subscribers  by 
liberal  reductions  in  rates.  We  shall  believe  in  competition 
when  we  see  it. 

Telephone  War  in  Kingston. 

Telephone  users  in  Kingston  are  now  reaping  a  benefit, 
owing  to  the  controversy  between  the  Hudson  River  Tele- 
phone company  and  the  West  Shore  Telephone  company. 
The  latter  is  a  new  corporation  which  started  out  to  get  away 
the  business  of  the  former  by  giving  the  use  of  telephones  to 
customers  for  $30  a  year,  while  its  older  rival  charged  $5  a 
month.  Now  the  Hudson  River  Telephone  company  has 
cut  the  rate  to  $25  a  year,  and  says  that  the  new  rates  will 
not  be  changed  after  the  cut-rate  war  is  over.  It  is  said  that 
the  West  Shore  Telephone  company  will  go  its  rival  one 
better  and  cut  the  rate  lower,  while  the  users  smile  and  hope 
the  war  will  continue  until  a  premium  is  paid  to  everyone 
who  will  allow  a  telephone  to  be  kept  in  his  place  of  busi- 
iness.  All  the  villages  in  the  vicinity  will  share  the  benefit, 
as  will  the  cities  in  the  Hudson  valley  where  the  Hudson 
River  Telephone  company  has  exchanges. 


Telephone  Case  Dismissed. 

Judge  Lacombe,  in  the  United  States  Circuit  Court,  New 
York,  last  week,  in  the  action  of  the  American  Bell  Tele- 
phone company  and  others  against  Thomas  Godwin,  Edward 
Byrnes  and  Patrick  Prendergrast  for  an  accounting  before  a 
master  to  compute  damages  and  costs,  granted  an  order,  on 
motion  of  the  complainants,  terminating  all  proceedings  and 
releasing  the  defendants  from  all  claims  of  the  complainants 
for  damages  and  profits  on  account  of  an  alleged  infringe- 
ment of  complainants'  patents. 


Cheap   Telephones  in  Canada. 

A  correspondent  of  the  jVl'7v  York  Herald^  writing  from 
Sherbrooke,  Que.,  asks:  '*Why  do  you  pay  so  much  more 
for  telephones  in  the  United  States  than  we  do  in  Canada?" 
and  he  adds  that  "in  some  places  where  there  is  competi- 
tion $15  pays  for  one  in  office  and  one  in  residence."  He 
says,  moreover,  that  "$25  per  annum  secures  good  service 
in  most  Canadian  exchanges." 


Street  Railway  Situation  in  Washington. 

It  is  alleged  that  the  Columbia  Street  Railway  company 
of  Washington,  D.  C,  is  opposing  the  Suburban  company 
(which  proposes  to  make  use  of  an  underground  trolley 
system  for  a  portion  of  its  route)  with  the  idea  of  erecting 
an  extensive  overhead  trolley  system.  A  gentleman  who 
has  opportunity  to  obtain  inside  facts  makes  the  following 
statement; 

The  great  trolley  syndicate  of  Philadelphia  have  re- 
cently acquired  one-third  of  the  total  number  of  miles  of 
street  railways  in  the  District  of  Columbia,  and  is  now  ask- 
ing for  further  extensions,  and  it  has  been  a  matter  of  sur- 
prise to  see  with  what  facility  the  syndicate  gets  bills  re- 
ported allowing  them  to  cover  the  streets  of  the  city  of 
Washington  with  the  extension  of  horse  car  lines,  when 
other  roads  are  compelled  at  great  expense  to  change  their 
motive  power.  It  is  the  evident  purpose  of  this  sydicate  to 
keep  other  roads  from  being  built,  while  they  acquire  the 
control  of  the  streets  of  this  city  with  the  extension  of  their 
horse  car  lines.  And  with  the  ultimate  intention,  no  doubt, 
of   *    "    •■    forcing  thetrolleysystem  upon  the  city.     *    ^    * 
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If  this  be  not  true,  why  is  it  that  this  syndicate,  in  ex- 
tending its  horse  car  lines,  within  the  last  eighteen  months, 
has  laid  down  the  most  extensive  roadbed,  using  93-pound 
bonded  rails  and  big  fish-plates,  costing  about  $25,000  per 
mile,  and  known  to  contractors  as  a  trolley  roadbed?  I 
doubt  if  there  is  a  street  car  line  in  America,  except  a  trolley 
line,  that  uses  such  a  heavy  rail.  The  average  horse  car 
hue  rail  is  Only  45  pounds  to  the  yard.  Rails  used  for 
cable  roads  are  only  65  pounds  to  the  yard.  The  Eckington 
road,  which  is  on  C  street,  and  which  belongs  to  the  Phila- 
delphia syndicate,  used  g3-pound  rails  for  its  horse  car  ex- 
tension, and  constructed  a  stable  for  its  horses  which  cost 
$40,000,  which  has  a  big  chimney,  is  without  stalls,  and  is 
evidently  mtended  for  a  trolley  power  house. 


Variation  of  Internal  Resistance  of  a  Vol- 
taic Cell  with  Current.' 

By  Henry  S.  Carhart. 

It  has  long  been  known  that  the  internal  resistance  of  a 
voltaic  cell,  when  at  a  constant  temperature,  has  not  a 
fixed  and  finite  value,  but  that  it  is  a  function  of  the  current 
flowing  through  it.  The  methods  commonly  employed  to 
measure  this  resistance  are  not  sufficiently  exact  to  exhibit 
the  relationship  in  question  with  satisfactory  accuracy.  But 
if  the  condenser  method  be  employed,"  together  with  certain 
auxiliary  appliances  to  secure  very  brief  and  uniform  closing 
of  the  circuit  through  different  external  resistances,  while 
the  potential  difference  between  the  battery  terminals  is 
measured  within  this  short  interval,  then  results  can  be  ob- 
tained which  plot  as  a  smooth  curve. 

The  resistance  measured  is  a  quantity  satisfying  the  equa- 
tion 

E—E'  E         E' 

r=R ,  or ———I, 

E'  E-h  r      R 

where  ;-  is  the  internal  resistance,  E  the  electromotive  force 
of  the  cell  and  E'  the  potential  difference  between  the  ter- 
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VOLTAIC    CELL   WITH    CURRENT. 

minals  when  closed  through  an  external  resistance  R.  To 
determine  the  relation  between  rand  /,  the  potential  differ- 
ence E'  must  be  measured  with  different  exiernal  resistances 
in  succession.  For  this  purpose,  the  operations  of  closing 
the  circuit,  charging  the  condenser,  discharging  through  a 
ballistic  galvanometer,  and  finally  opening  the  circuit,  must 
be  done  by  some  mechanical  device,  by  which  all  of  them 
can  be  repeated  in  precisely  the  same  interval  of  time.  The 
disturbing  influences  due  to  absorption  of  the  condenser 
and  polarization  of  the  cell  are  then  as  nearly  eliminated  as 
possible. 

For  this  reason  I  have  made  use  of  a  pendulum  con- 
sisting of  a  long  narrow  frame  pivoted  at  the  top,  and 
carrying  a  heavy  bob  at  the  bottom.  The  bob  swings 
between  two  curved  rails,  concentric  with  tlie  axis  of  sus- 
pension of  the  pendulum,  and  each  rail  supports  two  keys, 
which  can  be  clamped  on  it  in  any  desired  position.  A  ver- 
tical lever  on  each  key  holds  it  closed  on  the  lower  contact, 
but  when  the  pendulum  sweeps  over  the  rails  it  throws 
these  levers  over  and  allows  the  spring  keys  to  make  con- 
tact on  the  upper  point.  The  contacts  are  all  platinum, 
and  the  base  and  pillars  of  the  keys  are  hard  rubber.  When 
care  is  taken  to  adjust  the  contacts  properly  and  to  keep 
them  free  from  dust  their  performance  is  in  every  way  satis- 
factory. 

Fig.  I  shows  the  connections  for  the  measurements  in 
hand.  Keys  A",  and  IC^  are  one  rail,  while  A^o  and  IC-^ 
are  on  the  other.  When  the  lever  o{  A\  is  thrown  forward 
while  that  of  A'4  is  up,  the  battery  circuit  is  closed  through 
the  resistance  R.  When  the  lever  of  A'j  is  thrown  over 
while  that  of  A3  is  up,  the  battery  is  charging  the  condenser 
C,  but  as  soon  as  the  lever  A3  is  thrown  over  the  cell  is  dis- 
connected from  the  condenser,  and  the  latter  is  instantly 
discharged  through  the  galvanometer  G.  The  pendulum 
swings  from  left  to  right  on  removing  a  detent.  If  all  the 
levers  are  up  it  closes  the  battery  circuit  on  reaching  A",, 
charges  the  condenser  by  throwing  over  lever  A'^,  discharges 
it  through  the  galvanometer  by  means  of  I\\  and  finally 
opens  the  battery  circuit  on  passing  A'^.  The  key  levers  re- 
main forward  out  of  the  way  of  the  pendulum  bar  as  it 
swings  back  again  to  the  detent.  The  keys  can  be  set  as 
close  together  as  desired.  The  length  of  the  pendulum  is 
such  that  its  period  is  a  second.  Hence  the  time  during 
which  the  battery  circuit  remains  closed  can  be  calculated. 
To  get  the  deflection  proportional  to  the  total  electromo- 
tive of  the  cell,  the  levers  of  /\^  and  K^  are  both  left  down. 
The  pendulum  then  charges  and  discharges  the  condenser, 
the  circuit  through  R  remaining  open. 

The  change  of  resistance  with  the  current  is  exhibited  in 
a  marked  degree  by  "dry  cells."     The  table  contains  the 
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tains  the  deflections  due  to  charging  the  condenser  with 
the  whole  electromotive  force  of  the  cell,  and  it  will  be  seen 
that  the  polarization  was  inappreciable.  The  second  column 
contains  the  cTeflections  due  to  charging  the  condenser  with 
the  potential  difference  at  the  extremities  of  the  cell  when 
closed  through  the  resistances  in  the  third  column.  The 
fourth  column  contains  the  resulting  internal  resistances, 
and  the  last  column  the  currents. 

In  Fig.  2  these  internal  resistances  and  the  corresponding 
currents  are  plotted  as  co-ordinates.  It  cannot  be  objected 
that  the  relatively  low  resistances  with  the  larger  currents 
are  due  to  polarization;  for,  while  it  was  demonstrated  that 
polarization  did  occur  within  the  small  time  interval  re- 
quired for  the  pendulum  to  swing  from  A",  to  A'^,  yet  the 
effect  of  such  polarization  is  to  diminish  the  potential  differ- 
ence between  the  terminals  of  the  cell  when  on  closed  cir- 
cuit, and  this  effect  increases  the  computed  internal  resist- 
ance. 

The  Gessner  cell  was  an  old  one,  and  its  internal  resist- 
ance was  above  the  average,  but  other  dry  cells  show  the 
same  characteristic  curve,  differing  only  in  the  relative  val- 
ues of  r. 

A  Daniell  cell  shows  a  similar  decrease  in  r,  with  increase 
in  current,  but  the  decrease  is  much  smaller,  and  the  curve 
is  more  nearly  a  straight  line. 


An  Apparatus  for  IVIeasuring  Difference 

of  Phase  Between   Alternating 

Currents.' 

By  Louis  Derr,  M.  A.,  S.  E. 

Most  of  the  methods  hitherto  employed  for  the  measure- 
ment of  difference  of  phase  between  alternating  currents 
[vide  La  Liiinidr^  Electrique^  March  10  and  17,  1894)  as- 
sume that  the  currents  measured  are  truly  sinusoidal  in 
character,  or  demand  exceptional  conditions  of  steadiness. 
The  method  here  described  is  applicable  to  the  measure- 
ment of  periodic  currents  of  any  form  whatever,  and  can  be 
used  under  ordinary  conditions. 

The  apparatus  is  a  modification  of  that  employed  by  Dr. 
J.  Puluj  for  a  similar  purpose,  and  described  at  length  in 
the  Elektrotechnische  Zeitschrift  for  December  i,  1893. 
Dr.  Puluj's  apparatus  consists  in  brief  of  a  pair  of  electro- 
magnets, each  carrying  a  flat  steel  spring  at  the  free  end  of 
its  core,  a  small  mirror  being  mounted  on  the  spring.  A 
beam  of  light  is  reflected  from  one  mirror  upon  the  other, 
and  thence  to  a  screen.  If  alternating  currents  are  sent 
through  the  magnet  coils,  the  springs  will  be  set  vibrating, 
and  the  spot  of  light  on  the  screen  will  be  lengthened  into 
a  line  if  the  springs  are  parallel;  and  if  the  springs  be  turned 
so  that  the  vibrations  are  perpendicular  to  each  other,  the 
line  becomes  an  ellipse  whose  dimensions  afford  a  measure 
of  the  difference  of  phase  between  the  currents  in  the  coils. 

It  is  evident  that  to  njaintain  an  ellipse  sufficiently  stable 
to  permit  measurements  of  precision  requires  great  steadi- 
ness in  the  currents,  a  condition  not  always  obtainable. 
The  springs  give  best  results  when  their  period  of  free  vi- 
bration is  that  of  the  current  or  its  octave,  and  slight 
changes  of  the  current  period  will  throw  them  out  of  tune, 
instantly  affecting  the  ampUtude  of  vibration,  as  the  inertia 
of  the  moving  parts  is  very  small.  Belt  sUp  at  the  generator, 
irregular  load  or  changes  of  steam  pressure,  make  precise 
measurements  very  difficult. 

To  obtain  results  without  the  steadiness  demanded  by 
this  method,  the  following  modification  was  devised  by  the 
writer  and  successfully  used  by  L.  R.  Nash  and  J.  C.  Now- 
ell,  of  the  class  of  1S94  (Massachusetts  Institute  of  Tech- 
ology),  in  their  thesis.  I'he  two  electro-magnets  were 
placed  side  by  side,  and  the  beams  reflected  from  their 
mirrors  received  upon  a  prismatic  mirror  and  thence  sent 
to  the  screen.  This  is  shown  in  plan  in  Fig.  i.  In  this 
case  the  spots  of  light  which  appear  on  the  screen  when  the 
mirrors  are  at  rest  are  elongated  into  two  vertical  lines 
when  currents  are  sent  through  the  magnets,  and  these  lines 
are  drawn  out  into  curves  which  flash  across  the  screen 
when  the  prismatic  mirror  is  rotated.  As  the  motion  of  the 
springs  is  harmonic,  these  curves  are  sine  curves,  and  thus 
bear  no  necessary  resemblance  to  the  original  wave  form. 
Figs.  2  and  3  show  some  of  these  curves,  whose  wavelength 
is,  however,  much  less  than  that  employed  in  measure- 
ments. 

The  theory  of  measurements  is  as  follows:  If  the  spots 
of  light  on  the  screen  are  in  the  same  vertical  line  when  the 
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data  of  a  series  of  measurements  on  a   Gassner  cell,  whose 
electromotive  force  was  1.213  volts.    The  first  column  con- 

1,  From  the  Physical  Re-,'iew  for  March. 

2.  Carhart's  "Primary  Batteries,"  p.  116. 


FIG.   I.      AN   APPARATUS    FOR   MEASURING   DIFFERENCE  OF 

PHASE  BETWEEN   ALTERNATING   CURRENTS. 

prismatic  mirror  is  at  rest,  the  curves  produced  by  revolving 
it  will  have  the  same  time  origin,  and  will  be  parallel  if  they 
are  in  the  same  phase.  Any  time  lag  of  one  behind  the 
other  will  be  shown  by  a  lateral  shifting  of  the  lagging 
curve  ahead  of  the  other,  and  if  a  variable  inductance  is  m- 
serted  in  the  circuit  of  i?,  the  B  curve  will  be  seen  to  move 
farther  and  farther  ahead  of  the  A  curve  as  the  inductance  is 
increased.  Thedifference  of  phaseis  thus  evident  to  the  eye, 
and  to  obtain  a  direct  measure  of  it  requires  only  a  knowl- 
edge of  the  angle  through  which  one  curve  must  be  shifted 
to  bring  it  into  parallelism  with  the  other.  This  is  readily 
expressible  in  degrees  by  finding  the  angle  through  which  B 
must  be  turned  to  bring  E  and  A",  Fig.  4,  into  the  same  ver- 
tical, and  then  finding  the  angle  through  which  A"  must  be 
further  turned  to  bring  C  and  E  into  the  same  vertical,  the 
first  adjustment  giving  the  portion  of  a  wave  length  by  which 

1,     From  the  Technology  Quarterly. 


April  13,  1895 


WESTERN    ELECTRICIAN. 


the  two  carves  are  separated,  and  the  second  the  value  of 
the  whole  wave  length.  Calling  these  quantities  <•  and  </, 
respectively,  the  phase  difference  of  the  curves  on  the  screen 
is,  in  degrees,  360'^  d- 

One  consideration  is  to  be  noted  here,  that  as  the  vibrat- 
ing springs  execute  a  complete  vibration  for  every  reversal 
of  the  cogent,  their  vibration  frequency  is  just  twice  that  of 
the  current,  and  hence  the  phase  difference  of  the  curves  on 
the  screen  is  twice  that  of  the  currents  measured.  The 
desired,  value  is  thus  iSc^/^. 

As  c  and  (/.ire  too  small  to  be  directly  measured  with  pre- 
cision, a  multiplying  device  is  necessary.  Mirror  ^is  turned 
by  a  gear  wheel  meshing  with  a  small  pinion  which  carries 
a  long  pointer  moving  over  a  divided  scale.  With  this  de- 
vice a  wave  length  on  the  screen  is  covered  bya  displacement 
of  13  centimeters  of  the  end  of  the  pointer. 

The  procedure  is  as  follows:     With  the  prismatic  mirror 


FIG.  2.      AN   APPARATUS    FOR    MEASURING    DIFFERENCE    OF 
PHASE  BETWEEN  ALTERNATING  CURRENTS. 

at  rest,  send  the  currents  to  be  studied  through  A  and  B 
respectively.  Turn  B  until  the  lines  on  the  screen  are  in  the 
same  vertical,  and  take  the  pointer  reading  ni.  Start  the 
revolving  mirror,  and  when  the  curves  are  sutiiciently  elon- 
gated to  permit  convenient  comparison  turn  the  pointer  uniil 
the  curves  are  parallel,  and  take  the  reading  ;/  of  the  pointer. 
Turn  the  pointer  slill  further  until  the  B  curve  has  moved 
through  an  entire  wave  length  and  is  again  parallel  to  the 
A  curve,  and  record  the  new  reading/  of  the  pointer.  Then 
the  phase  difference  in  degrees  between  the  currents  is 
111  —  n 
iSo . 

n—p 
The  results  of  these  measurements  plainly  depend  on  the 
accuracy  of  bringing  the  curves  into  parallelism.  The  ad- 
justment can  be  satisfactorily  made  by  moving  A  vertically 
until  the  curves  are  brought  close  together.  As  used  in  the 
following  transformer  measurements  the  mirrors  were  of 
silvered  glass  and  the  outlines  of  the  curves  consequently 
indistinct  from  multiple  reflection.  This  makes  the  adjust- 
ment less  precise  than  might  be  expected  if  metallic  mirrors 
were  used  and  partially  accounts  for  the  relatively  large 
deviations  attached  to  the  results  below. 


Small  Experimental  1  ransformers. 


Transformer  with  four  secondaries,  idle  cir- 
cuits open  

Transformer  with  four  secondaries,  idle  cir- 
cuits closed   

Ring  transformer,  overwound  with  iron  wire. 

King  transformer,  closed  secondary 

Two  telephone  induction  toils  in  series 

Giving  for  each  coil .  


Lag  in 
Degrees. 


173-75 

177  o 
172.29 
176,50 
332  II 

166.06 


Average 
Deviation. 


±0-38 


±0  84 


The  following  measurement  affords  a  comparison  of  cal- 
culated with  known  values.  The  apparatus  was  applied  to 
the  measurement  of  the  lag  between  the  branches  of  a  three- 
phase  circuit.  Perfect  symmetry  in  the  dynamo  windings 
would  give  120*^  in  each  branch  and  in  any  case  the  sum  of 
the  three  lags  should  be  360''^'.  The  values  actually  ob- 
tained are  119.22,  120.44  and  II9-44-  The  sum  uf  these  is 
359.00,  the  average  deviation  (0.92)  in  this  case  being  not 
far  from  the  real  error. 

Among  the  advantages  of  the  method  described  sbove 
are:  {a)  Since  the  wave  form  does  not  enter  the  calculation 
any  source  of  periodic  current  may  be  employed,  whether 
sinusoidal  or  not;  (/')  slight  changes  in  the  electromotive 
force  do  not  impair  the  measurements,  for  their  effect  is  only 
to  vary  the  amplitude  of  the  curves,  a  quantity  of  small  con- 
sequence; [c)  constancy  in  the  speed  of  the  revolving  mirror 
is  unnecessary,  since  irregularity  affects  both  curves  alike  and 
does  not  alter  their  parallelism;  [d]  the  approximate  value  of 
the  lag  can  be  seen  at  once,  as  well  as  the  quadrant  in  which 
it  lies;  {e)  the  curves  need  not  fall  successively  in  the 
same  positions  on  the  screen,  as  no  measurements  are  made 
there,  hence  the  speed  of  the  revolving  mirror  need  bear  no 
definite  ratio  to  that  of  the  springs;  {f)  the  apparatus  is 
simple  and  easily  constructed. 

Fig.  3  shows  the  form  of  the  curves  produced  when  the 
free  vibration  of  the  springs  is  the  octave  of  the  current 
frequency.  These  curves  were  obtained  from  the  three- 
phase  circuit  before  mentioned. 


Arc  Light  Carbons. 

Tlie  disintegration  of  arc  light  carbons  and  the  wasteful 
combustion  of  these  through  the  action  of  air  currents  has 
been  made  a  study  by  Hardmuth  &  Co.  of  Vienna,  says  the 
ElectricUuy  and  as  a  result  of  their  investigations  they  have 
suggested  a  protection  of  the  positive  carbon  in  the  form 
of  an  insulating  sleeve  sufficiently  large  to  permit  the  pas- 
sage of  the  rod  while  the  lower  carbon  point  is  surrounded 
by  a  ring  having  three  claws  which  rest  on  the  carbon  and 
descend  as  the  latter  burns  away.  Experiments  at  the 
Musee  Techologique  de  Vienne  show  that  while  no  material 
loss  of  light  results,  there  is  an  economy  shown  of  70  per  cent . 


for  the  positive  and  -i^i^  per  cent,  for  the  negative,  where  hard 
carbons  were  used,  having  diameters  of  11  millimeters  and 
16  millimeters.  The  consumer  will  look  upon  these  figures 
as  much  too  high  and  wait  further  developments,  probably. 


Proposed  Board  of  Electrical   Examiners 
for  Chicago. 

There  is  pending  in  the  cily  council  of  Chicago  an  ordi- 
nance to  create  a  Board  of  Electrical  Examiners  and  to  license 
and  control  electrical  contractors,  interior  electrical  iivire- 
men  and  operators  of  electrical  machinery.  The  ordinance 
now  awaiting  passage  is  a  substitute  for  the  one  originally 
introduced  and  was  prepared  by  the  judiciary  committee,  of 
which  Alderman  Mann  is  chairman.  It  is  now  fairly  satis- 
factory to  the  1,400  or  1,500  wiremen  of  the  city,  who  are 
anxious  to  elevate  the  standard  of  their  calling,  and  will 
probably  pass. 

The  ordinance  provides  that  the  Board  of  Electrical  Ex- 
aminers shall  consist  of  three  members  at  a  salary  of  $500 
each,  to  be  appointed  by  the  mayor  on  the  recommendation 
of  the  city  electrician.  The  term  of  office  is  two  years,  and 
provision  is  made  for  a  secretary,  to  be  similarly  appointed, 
at  a  salary  of  $1,500.  The  entire  expense  of  the  board, 
however,  must  be  met  by  the  fees,  as  it  is  expressly  de- 
clared that  the  city  must  not  be  charged  with  its  main- 
tenance. The  board  must  meet  monthly  or  oftener  if 
necessary,  and  a  monthly  report  must  be  made  through 
the  secretary.  The  provisions  of  the  ordinance  relating 
to  examinations  and  licenses  are  as  follows: 

Any  person,  firm  or  corporation  desiring  to  engage  in  the 
business  of  construction  work  for  electric  lighting,  heat  or 
power  within  the  limits  of  the  city  of  Chicago,  or  desiring 
to  make  contracts  to  install  electrical  machinery  or  electri- 
cal apparatus  of  any  kind  for  the  purposes  aforesaid,  shall, 
before  entering  upon  such  business,  make  application  to  said 
Board  of  Electrical  Examiners,  on  proper  forms  to  be  pro- 
vided by  the  board,  for  the  license  granting  authority  to  en- 
gage in  said  business.  Said  application  for  license  shall  state 
whether  the  applicant  desires  to  do  business  as  an  individual 
or  as  a  member  of  a  firm  or  corporation,  together  with  his 
previous  experience  in  work  of  this  character  ;  he  shall  also 
give  such  other  information  concerning  his  qualifications  and 


FIG.   3.      AN   APPARATUS    FOR   MEASURING  DIFFERENCE   OF 
PHASE   BETWEEN   ALTERNATING   CURRENTS. 

responsibility  as  may  be  required  by  said  board,  provided 
that  whenever  a  firm  or  corporation  desires  said  license,  it 
shall  be  issued  in  the  name  of  the  firm  or  corporation  after 
proper  examination  of  one  of  the  members  of  said  firm  or 
corporation,  and  where  said  member  of  a  firm  or  corporation 
ceases  his  connection  with  the  same,  then  and  in  that  case 
the  license  so  granted  shall  stand  forfeited  until  some  other 
member  of  the  same  firm  or  corporation  appears  and  quali- 
fies in  like  manner  provided  for  in  the  original  granting  of 
said  license. 

Before  the  board  shall  have  the  power  to  examine  any 
person  for  himself  or  as  representing  a  firm  or  corporation, 
said  application  shall  show  an  endorsement  that  the  appli- 
cant has  paid  the  sum  of  $10  to  the  city  collector,  which 
$10  shall  be  regarded  as  an  examination  fee,  and  shall  be  re- 
tained by  the  city  whether  the  applicant  pass  his  examina- 
tion or  not. 

If  said  applicant  shall  pass  said  examination  satisfacto- 
rily to  the  Board  of  Electrical  Examiners,  it  shall  then  be 
their  duty  to  make  a  requisition  in  proper  form  upon  the 
superintendent  of  city  telegrajJh  for  a  license,  which  requi- 
sition must  be  signed  by^a  majority  of  the  members  of  the 
board.  Before  the  superintendent  of  city  telegraph  shall 
have  the  power  to  grant  a  license,  the  applicant  must  pre- 
sent to  said  official  with  the  requisition  from  the  Board  of 
Electrical  Examiners  a  receipt  from  the  city  collector  show- 
ing that  said  applicant  has  paid  the  sum  of  $50,  which  $50 
shall  be  regarded  as  an  annual  license  fee.  When  said  ap- 
plicant shall  have  complied  with  the  requirements  as  herem 
provided,  it  shall  be  the  duty  of  the  said  superintendent  of 
city  telegraph  to  issue  to  said  applicant  a  license  in  proper 
form,  which  license  shall  be  denominated  "Electrical  Con- 
tractors' License." 

Each  applicant  shall  also  at  the  same  time  file  with 
the  superintendent  of  city  telegraph  a  bond  signed  by 
two  or  more  sureties,  to  be  approved  by  said  superintend- 
ent of  city  telegraph,  in  the  sum  of  $1,000,  conditioned 
that  he  or  the  firm  or  corporation  for  which  he  applies  will 
indemnify  and  save  harmless  the  city  of  Chicago,  from  all 
expense  and  damage  caused  by  any  negligence  or  de- 
fective work,  or  for  inadequate  work  of  any  kind  done 
under  and  by  virtue  of  his  license,  together  with  all  cost 
and  expense  which  said  city  shall  incur  in  making  safe  or  se- 
cure any  work  of  such  licensee,  or  in  curing  any  defect 
therein;  and  conditioned  further,  that  said  licensee  as  such 
will  conform  to  all  the  conditions  and  requirements  of  the 
city  of  Chicago  for  government  of  said  licensee,  or  in 
force  governing  electrical  construction  work  of  the  charac- 
ter mentioned    herein;    and    in  the    event    thar    any  work 


done  by  said  licensee,  or  his  firm  or  corpuration,  shall 
be  deemed  defective  by  the  superintendent  of  city  tele- 
graph, and  in  the  event  that  said  licensee  shall  fail  to  re 
vise  such  work  to  the  satisfaction  of  said  superintendent 
of  city  telegraph,  within  thirty  days  after  notice  so  to  d  > 
has  been  served  upon  him  in  writing,  by  said  superin- 
tendent of  city  telegraph,  then  and  in  that  case  the  super- 
intendent of  city  telegraph  shall  revise,  correct  and  make 
safe  and  secure  such  work,  and  charge  the  cost  and  ex- 
pense thereof  to  such  licensee. 

Any  person  desirmg  to  do  electrical  construction  work, 
either  original  work,  repairs,  additions  or  alterations  in  any 
building  containing  electric  light,  heat  or  power  conduct- 
ors within  the  corporate  limits  of  the  city  of  Chicago,  as  an 
employe,  shall  make  application  therefor  to  said  Board  of 
Electrical  Examiners. 

Said  application  shall  be  made  in  writing  in  the  proper 
form  to  be  provided  by  the  board,  and  shall  state  the  quali- 
fications of  said  applicant,  together  with  his  experience  in 
such  work,  and  shall  supply  such  other  information  con- 
cerning his  quahfications  and  responsibility  to  do  electrical 
construction  work  as  may  be  required  by  the  Board  of 
Electrical  Examiners.  Before  the  board  shall  have  the 
power  to  examine  such  person,  said  application  shall  show 
an  endorsement  that  the  applicant  has  paid  the  sum  of  $5 
to  the  city  collector,  which  .'f5  shall  be  regarded  as  an 
examination  fee,  and  shall  be  retained  by  the  city,  whether 
the  applicant  pass  his  examination  or  not.  If  said  appli- 
cant shall  pass  said  examination  satisfactorily  to  the  Board 
of  Electrical  Examiners,  it  shall  be  their  duty  to  make  a 
requisition  in  proper  form  upon  the  superintendent  of  city 
telegraph  fur  a  license,  which  requisition  must  be  signed 
by  a  majority  of  the  members  of  the  board.  Before  the 
superintendent  of  city  telegraph  shall  have  the  power  to 
grant  a  license,  the  applicant  must  present  to  said  official, 
with  the  requisition  from  the  Board  ot  Electrical  Examiners, 
a  receipt  from  the  city  collector,  showing  that  said  apph- 
cant  has  paid  the  sum  of  $5,  which  $5  shall  be  re- 
garded as  an  annual  license  fee.  When  said  applicant  shall 
have  complied  with  the  requirements  as  herein  provided,  it 
shall  be  the  duty  of  the  superintendent  of  city  telegraph 
to  issue  to  said  applicant  a  license  in  proper  form,  which 
license  shall  be  denominated  "  License  for  an  Interior 
Electrical  Wireman." 

It  is  herein  provided  that  any  person  who  shall  have  duly 
qualified  and  obtained  a  license  as  an  interior  wireman,  and 
who  shall  be  employed  permanently  in  an  operative  isolated 
plant  furnishing  light,  heat  or  power  for  one  building  or 
group  of  buildings  under  one  ownership  or  management, 
shall  be  authorized  by  virtue  of  his  license  to  make  such  ad- 
ditions or  repairs  as  may  be  required  by  his  employer  in  the 
building  wherein  he  is  permanently  employed;  provided, 
that  he  shall  make  written  application  to  the  superintendent 
of  city  telegraph,  stating  the  nature  of  the  required  additions 
or  repairs,  and  receive  from  said  superintendent  of  city  tele- 
graph a  written  permit  to  do  said  work. 

Any  person  desiring  to  operate  an  electric  light,  heat  or 
power  plant  of  whatever  character  within  the  corporate 
limits  of  the  city  of  Chicago  shall  make  application  there- 
for to  said  Board  of  Electrical  Examiners.  Said  application 
shall  be  made  in  writing  in  proper  form  to  be  supplied  by 
the  board  and  shall  state  the  qualifications  of  said  appli- 
cant, together  with  his  experience  in  such  work,  and  shall 
supply  such  other  information  concerning  his  qualifications 
and  responsibility  to  operate  electrical  machinery  as  may  be 
required  by  the  Board  of  Electrical  Examiners.  Before  the 
board  shall  have  the  power  to  examine  such  person,  said 
applicant  shall  show  an  endorsement  that  the  applicant  has 
paid  the  sum  of  $5  to  the  city  collector,  which  $5  shall  be 
regarded  as  an  examination  fee  and  shall  be  retained  by  the 
city  whether  the  applicant  pass  his  examination  or  not- 
If  said  applicant  shall  pass  said  examination  satisfactorily  to 
the  Board  of  Electrical  Examiners  it  shall  be  their  duty  to 
make  a  requisition  in  proper  form  upon  the  superintend- 
ent of  city  telegraph  for  a  license,  which  requisition 
must  be  signed  by  a  majority  of  the  members  of  thc^ 
board.  Before  the  superintendent  of  city  telegraph  shall 
have  the  power  to  grant  a  license,  the  applicant  must  pre- 
sent to  said  official,  with  the  requisition  trom  the  Board  of 
Electrical  Examiners,  a  receipt  from  the  cily  collector  that 
said  applicant  has  paid  the  sum  of  $5,  which  $5  shall  be  re- 
garded as  an  annual  license  fee. 

When  said  applicant  shall  have  complied  with  the  require- 
ments as  herein  provided,  it  shall  be  the  duty  of  the  super- 
intendent  of  city  telegraph   to  issue   to  said   applicant  a 


FIG.  4.      AX    APPARATUS    FOR    MEASURING    DIFFERENCE   OF 
PHASE   BETWEEN   ALTERNATING   CURRENTS. 

license  in  proper  form,  which  license  will  be  denominated 
"License  for  Operating  Electrical  Machinery." 

The  penalty  named  in  the  ordinance  for  operating  with- 
out a  license  is,  for  either  original  work  or  repairs,  in  con- 
struction work  or  the  operation  of  electrical  machinery,  a 
fine  of  not  less  than  $25  or  more  than  $100,  and  an  equal 
penalty  is  to  be  imposed  upon  anyone,  whether  licensed  or 
not,  who  shall  do  electrical  construction  work  of  any  kind 
without  giving  due  notice  in  writing  to  the  superintendent  of 
city  telegraph. 

The  ordinance  is  to  take  effect  immediately  on  its  passage. 


The  Hobart  Electric  Railway  company  is  the  name  of  an 
organization  formed  at  a  meeting  held  recently  at  Hobart, 
Ind.,  to  make  the  preliminary  arrangements  for  the  con- 
struction of  an  electric  railway  from  that  town  to  Chicago. 
A.  Morrison  was  chosen  president  and  A.  J-  Smith  secre- 
tary. Committees  were  appointed  to  secure  articles  of 
corporation,  select  a  route  and  complete  arrangements. 
Several  thousand  dollars  have  been  subscribed  locally. 
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The  report  adds:  "The  deposition  of  Franklin  L.  Pope 
was  concluded  May  15, 1S94,  and  on  June  15,  1S94,  the  court 
extended  until   January  i,  1S95,  the  time  within  which  the 

defendants  might  take  further  evidence.  Owing  to  un- 
avoidable interferences  and  to  the  illness  of  counsel  for  com- 
plainant, the  time  for  taking  defendants'  evidence  has  again 
been  extended  to  June  12,  1S95.  By  that  dale,  if  no  acci- 
dent prevents,  the  defendants  expect  to  have  closed  their 
testimony."'  Tlie  policy  of  delay  which  was  followed  in 
this  case  is  similar  to  that  adopted  by  the  company  in  pre- 
venting the  issuance  of  the  Berliner  patent,  which  created  such 
a  scandal.  It  is  to  be  hoped  that  there  \\\\\  be  no  further 
delay  in  this  case.   

We  present  elsewhere  in  this  issue  a  long  abstract  of  an 
ordinance  now  pending  in  the  city  council  of  Chicago  to 
provide  for  the  licensing  of  all  electrical  contractors,  wire- 
men  and  dynamo  tenders  within  the  corporate  limits  of  the 
city.  This  is  an  important  measure  and  one  that  should 
receive  the  careful  attention  of  all  local  electrical  men  in  the 
classes  named.  The  ordinance  has  not  yet  passed  the  coun- 
cil, but  it  seems  likely  that  it  will  become  a  law.  The  gen- 
eral purpose  of  the  ordinance — to  insure  competent  con- 
struction and  operation  of  electrical  plants — is  excellent, 
but  it  is  possible  that  the  objection  may  be  raised  that  the 
ordinance  is  too  sweeping  and  indefinite  in  its  terms.  For 
instance,  it  is  imaginable  that  every  man  in  charge  of  a  little 
factory  motor,  whose  electrical  knowledge  need  only  ascend 
to  the  level  of  a  switch  and  rheostat,  may  be  required  to 
take  out  a  license  under  a  forced  construction  of  the  section 
requiring  paid  permits  for  operators  of  electrical  power 
plants.  However,  a  wide  discretion  and  much  authority  are 
vested  in  the  superintendent  of  city  telegraphs,  otherwise 
the  city  electrician,  and  we  may  expect  a  fair  and  rational 
interpretation  of  the  ordinance  if  passed.  But  in  any 
event  now  is  the  time  for  all  construction  men  and  wiremen 
to  carefully  examine  the  text  of  the  ordinance  and  file  their 
protests,  if  tliey  have  any,  with  the  aldermen. 


On  the  occasion  of  the  recent  celebration  in  honor  of 
Prince  Bismarck,  the  ex-chancellor  received  8,390  con- 
gratulatory telegrams,  containing  277,697  words,  in  addition 
to  50,000  letters  and  115,000  postal  cards.  These  messages 
came  from  all  parts  of  the  world,  a  large  proportion  of  the 
telegrams  to  the  illustrious  German  statesman  being  sent  by 
his  admirers  in  this  country. 


It  is  a  significant  and  interesting  fact  that  in  the  recent 
award  of  the  Bowdoin  prizes  at  Harvard  University  one,  for 
$100,  was  apportioned  to  a  member  of  the  senior  class  for  a 
dissertation  entitled  "  A  Historical  Sketch  of  Theories  as  to 
the  Nature  of  Electricity,  with  Especial  Attention  to  Changes 
of  Theory  Within  Recent  Years."  This  is  a  rather  large 
subject  for  an  undergraduate  to  grapple;  but  the  fact  that 
this  student  did  so,  and  that  his  essay  possessed  sufficient 
merit  to  secure  a  prize,  well  shows  the  increased  attention 
now  paid  to  electrical  phenomena  in  American  academic 
and  collegiate  institutions. 


It  is  interesting  to  note  that  there  is  a  possibility  of  the  gov- 
ernment suit  against  the  American  Bell  Telephone  company 
and  Alexander  Graham  Bell  at  last  being  closed.  This  asser- 
tion is  based  on  no  less  authority  than  the  annual  report  of 
the  Bell  company,  which  remarks  that  this  suit "  still  remains 
pending,  notwithstanding  that  the  two  Bell  patents,  No. 
174,465  of  March  7,  1S76,  and  No.  186,787  of  January  30, 
1S77,  which  it  was  brought  to  annul,  have   both  expired." 
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well  for  the  general  pubhc  to  suspend  judgment  until  the 
matter  is  settled  by  the  wisdom  of  the  law  courts.  If  the 
existing  practice  is  overturned,  the  decision  will  certainly 
have  great  influence  on  the  street  railway  industry. 


A  Brooklyn  street  railway  official  was  interviewed  by 
a  New  York  reporter  recently  on  the  subject  of  fenders 
and  accidents  on  cable  and  trolley  roads.  He  said  his 
street  railway  company  was  making  an  honest  effort  to 
secure  an  efficient  and  reliable  fender,  and  that  it  had 
tested  several  that  had  been  highly  re.oinmended  and 
seemed  most  promising,  but  they  did  not  answer  the  pur- 
pose. *'I  cannot  understand,"  he  said,  "why  it  is  that  we 
run  into  so  many  persons.  If  our  cars  chased  th..m  up 
side  streets  and  into  their  houses  it  does  not  seem  to  me 
that  we  could  catch  more  of  them.  I  can  see  no  other 
reason  for  it  than  that  the  public  generally  are  more 
careless  in  this  city  than  elsewhere,  for  the  cars  do  not 
run  any  faster,  and  the  men  we  have  to  run  them  come 
from  cities  like  Boston,  Rochester  and  Philadelphia, 
where  accidents  are  fewer  in  number. ' '  There  is  no 
doubt  that  inventors  are  giving  much  attention  to  the 
fender  problem.  A  glance  at  the  list  of  patents  issued 
every  week  discloses  the  fact  that  there  are  very  many  de- 
vices of  this  class  passed  through  the  Patent  Office,  but  it 
must  be  confessed  that  a  vast  majority  of  those  described 
in  patent  specifications  possess  no  novel  features  that  a 
layman  can  discover.  It  is  to  be  expected,  though,  that 
where  so  much  work  is  being  done,  something  really 
meritorious  will  be  developed,  and  with  this  in  view  every 
efifort  in  this  direction  should  be  encouraged. 


The  question  raised  by  the  General  Street  Railway  com- 
pany and  combatted  so  forcibly  by  the  Chicago  City  Rail- 
way company,  as  detailed  on  another  page — the  contention 
that  a  street  railway  corporation,  operating  under  a  munic- 
ipal franchise,  does  not  possess  exclusive  ownership  of  the 
tracks  laid  by  it  in  the  public  streets — is  one  that  all  street 
railway  men  will  recognize  as  of  great  importance.  The 
General  company  takes  tht-  position  that  the  Chicago  City 
company,  operating  in  the  public  streets,  cannot  exclude  an- 
other street  car  company  from  using  its  tracks  if  it  receives 
a  proper  rental  for  the  use  of  the  rails.  The  General  com- 
pany asserts  that  the  authority  of  the  municipality  over  the 
streets  is  supreme,  and  that  the  Chicago  City  company  can 
no  more  claim  the  exclusive  nse  of  the  rails  than  of  the 
stones  of  the  pavement.  On  the  other  hand,  the  Chicago 
City  company  holds  that  its  tracks  are  its  private  property, 
and  that  any  other  street  railway  company  attempting  to 
use  them  is  simply  a  trespasser.  Acting  on  this  view, 
Superintendent  Bowen  caused  the  forcible  overthrow  and 
destruction  of  a  car  of  the  General  company  which  was 
driven  on  the  Twenty-second  street  tracks  of  the  older  com- 
pany to  test  the  matter.  This  resort  to  physical  force  and 
the  destruction  of  property  seems  to  be  unwise  in  any  view 
of  the  case.  Admitting  that  the  General  company  was  tres- 
passing, the  South  Side  people  had  their  remedy  with- 
out resorting  to  violence.  In  adopting  the  course  it  did, 
the  Chicago  City  company  has  only  prejudiced  its  case.  The 
main  question  presents  several  puzzling  features,  and  a 
plausible  argument  may  be  Xi\^dt  on  either  side.     It  will  be 


Widespread  interest  is  manifested  in  the  plans  of  the 
Standard  Telephone  company,  which  are  outlined  elsewhere 
in  this  issue.  The  company  is  one  of  the  strongest  combi- 
nations that  lias  ever  been  formed  in  this  country.  Enor- 
mous capital  and  political  influence  are  combined  in  the  new 
company,  which  announces  its  intention  of  entering  into 
active  competition  with  the  Bell  company  throughout  this 
country,  Canada  and  Mexico.  The  plan  of  organization  is 
similar  to  that  of  the  Bell  company.  There  will  be  a  parent 
company  with  headquarters  in  New  York,  which  will  in- 
clude among  its  stockholders  many  wealthy  men  in  all  parts 
of  the  country,  and  public  men  of  vast  influence,  whose  as- 
sistance in  securing  franchises  and  protecting  the  company 
from  unfavorable  legislation  will  be  very  valuable.  The  entire 
country  has  been  divided  and  the  several  districts  placed  in 
the  hands  of  local  companies,  each  of  which  is  organized 
along  these  double  lines  of  capital  and  influence.  The 
aggregate  capital  involved  is  estimated  at  $360,000,000, 
while  the  political  influence  commanded  is  enough  to  make 
any  desired  friendly  legislation  a  great  deal  easier  to  obtain 
than  it  otherwise  would  be,  and  to  make  hostile  legislation  a 
great  deal  harder.  The  principal  object  of  the  company  is  to 
establish  telephone  exchanges  in  all  the  large  cities  of  the  coun- 
try, and  also  build  up  a  system  of  intercommunication  between 
cities  after  the  manner  of  the  Long-distance  company.  It  is 
claimed  that  first-class  service  can  be  furnished  for  less  than 
half  the  present  rates  of  the  Bell  company,  and  the  new 
company  will  at  once  apply  for  franchises  in  all  the  leading 
cities  of  the  country.  The  Bell  company  persistently  reiter- 
ates its  claim  that  it  cannot  furnish  first-class  service  at  a  lower 
rate  than  is  at  present  charged,  and  it  will  be  interesting  to 
note  its  attitude  toward  the  new  company.  In  capital  and  in- 
fluence the  new  company  bids  lair  to  surpass  any  competitor 
that  the  Bell  company  has  thus  far  met,  and  a  great  fight 
nia/^e  expected  if  the  promises  of  the  promoters  of  the  en- 
terprise are  fulfilled.  The  public  will  await  the  contest  with 
no  little  interest. 


The  wave  of  reform  that  swept  over  Chicago  last  week 
resulted  in  the  retirement  from  the  city  coimcil  of  several 
aldermen  who  were  instrumental  in  securing  the  passage  of 
the  Cosmopolitan  ordinance,  a  measure  generally  con- 
demned by  the  people  and  denounced  by  the  newspapers 
as  a  boodle  ordinance.  The  men  chcsen  to  replace  the 
retiring  statesmen  are  not  in  every  instance  selected  from 
the  most  desirable  class  of  citizens,  but  they  all  contend 
that  they  are  eager  in  the  cause  of  municipal  reform.  Most 
of  the  newcomers  have  been  interviewed  and  in  several  in- 
stances they  have  discussed  the  policy  of  the  city  toward 
trolley,  cable  and  other  companies  operating  under  fran- 
chises. Aid.  Milne  thinks  that  "electric  cars  have  been  the 
salvation  of  certain  districts  of  the  Northwest  Side."  "I 
cannot  speak  positively  about  this  plan  of  charging  the 
street  car  companies  rent  for  the  streets  they  occupy,"  he 
said,  "as  the  circumstances  vary  so  much  in  different  local- 
ities. In  some  districts  the  company  may  be  doing  the 
people  a  favor  in  constructing  the  line,  and  I  favor  the 
building  of  car  lines  wherever  the  people  want  them."  On 
the  other  hand,  Aid.  Judah,  who  prides  himself  upon  his 
"advanced  ideas  on  the  streets,"  says,  "I  do  not  believe 
any  of  them  should  be  given  up  to  corporations  without  full 
and  complete  compensation  therefor."  Aid.  Foster  is 
more  explicity  in  his  demands.  He  says:  "I  shall  oppose 
every  ordinance  which  would  give  away  any  franchise  ex- 
cept on  condition  of  the  payment  into  the  city  treasury  01 
five  or  more  per  cent,  of  the  gross  receipts  of  the  benefiting 
corporation  during  the  term  of  the  franchise.  Every  street 
used  for  street  railway  tracks  should  be  improved  with  good 
pavement  and  kept  clean  from  curb  to  curb  at  the  ex- 
pense of  the  street  railway."  Aid.  Gleason,  fresh  from  his 
victory  over  "Hinky  Dink,"  proclaims  his  position  as 
"against  the  trolley  system  tooth  and  nail."  Aid.  Hoyer 
announces  that  "if  the  property  owners  along  the  proposed 
line  want  electric  cars  I  am  in  favor  of  having  them."  The 
city  should  receive  some  monetary  return  for  the  use  of  its 
streets  by  various  corporations,  he  thinks,  as  the  "franchises 
are  among  the  most  valuable  possessions  of  a  street  car 
company  and  it  should  be  willing  to  pay  for  them."  It 
will  always  be  a  matter  of  considerable  difficulty  to  deter- 
mine the  value  of  franchises  for  street  railways  and  other 
privileges  of  this  class,  but  it  is  evident  that  companies  de- 
siring future  grants  of  this  character  will  find  the  city  far 
more  exacting  in  its  demands  than  heretofore.  The  ex- 
ample of  other  cities  has  helped  strengthen  the  position  of 
those  who  have  been  advocating  this  course  in  Chicago.  It 
has  proved  eminently  satisfactory  in  several  instances  and 
aside  from  the  greatly  increased  revenue  of  the  ciiy  one  of  the. 
besi  features  is  that  it  places  the  company  in  a  much  more 
independent  and  dignified  po.=;ition.  This  of  itself  is  no 
little  advantage. 
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First  Electrically  Lighted  Carriage  in 
Chicago. 

To  one  of  Chicago's  most  progressive  citizens  belongs  the 
credit  of  having  been  the  first  to  lead  the  way  in  the  utiliza- 
tion of  electricity  in  the  western  metropolis  for  carriage 
illumination  and  heating.  It  is  said  that  electric  harness 
lights  for  carriage  use  were  probably  first  employed  in  con- 
nection with  one  of  the  carriages  of  the  German  emperor, 
and  were  designed  for  the  convenience  of  the  coachman  in 
driving  along  dark  thoroughfares.  But  wherever  else  the 
application  may  have  been  made,  it  is  safe  to  say  that  no 
neater  or  more  complete  carriage  lighting  equipment  than 
that  illustrated  by  the  accompanying  pictures  has  been  here- 
tofore described. 

The  carriage,  or  brougham  more  properly,  shown  in  the 
pictures  is  that  of  President  Geo.  A.  McKinlock  of  the  Cen- 
tral Electric  company,  Chicago.  .  The  picture  in  the  center 
shows  the  brougham  and  its  pair  of  cobs,  a  gray  and  a  roan, 
as  they  appear  in  front  of  Mr.  McKinlock's  residence  on 
Prairie  avenue.  The  cut  to  the  right  gives  an  excellent  idea  of 
the  arrangement  of  the  battery  under  the  coachman's  seat 
and  the  switches:  and  it  also  shows  the  side  lights.  The  box 
or  drawer  is  of  oak  13/^  inches  by  12  inches  by  9  inches 


lock  will  utilize  attachments,  already  provided,  for  install- 
ing electric  plate  footwarniers.  In  London  and  Paris 
vehicles,  it  is  said,  are  supplied  with  hot  water  heaters  similar 
to  the  can  heaters  in  foreign  railway  carriages.  The  appli- 
cation pf  the  simple  electrical  plate  heaters  in  connection 
with  the  lighting  equipment  will  be  an  improvement, 
through  its  convenience,  over  this  crude  method  of  heating. 

Provision  has  been  made,  of  course,  in  the  McKinlock 
carriage  so  that  the  battery  may  be  easily  recharged  from  a 
house  or  other  lighting  circuit. 

It  is  estimated  that  the  battery  will  light  continuously  all 
five  lamps  about  10  hours.  The  installation  of  this  light- 
ing equipment  was  made  under  the  direction  of  C.  G.  Bur- 
ton of  the  Central  Electric  company,  who  is  entitled  to 
credit  for  the  very  thorough  manner  in  which  the  work  was 
carried  out. 

Liability  of   Electric    Railway  Companies 
for  Telephone  Wire  Accidents. 

In  an  action  brought  to  recover  damages  from  an  electric 
railway  company  for  personal  injuries  which  it  was  claimed 
were  received  by  accidental  contact  with  a  telephone  wire 
which  had  fallen  upon  the  railway   company's  trolley  wire 


guard  the  public  against  the  perils  attendant  upon  this  use 
of  electricity.  Bat  it  is  liable  ouly  for  what  is  known  as 
"reasonable  care."  The  present  state  of  the  science  and 
the  present  practical  knowledge  of  the  most  practical  and 
effectual  means  and  methods  of  guarding  against  such  perils 
as  are  incident  to  its  use  are.  a  most  important  element  in 
the  question  of  what  is  reasonable  care.  In  the  present  con- 
dition of  the  science  and  of  the  practical  knowledge  on  this 
subject  it  cannot  be  said,  as  matter  of  law,  what  method  of 
guarding  the  wires  shall  be  required,  nor  whether  any 
guards  shall  be  required,  for  it  is  not  known  to  the  law  that 
any  method  now  known  will  prove  effective.  Bat  it  is  a 
question  for  the  jury,  under  all  the  facts  of  the  case,  to  de- 
termine whether  the  method  actually  used  was  negligent. 
There  would,  in  such  a  case  as  this  one,  be  no  claim 
against  the  railway  company  unless  it  could  be  shown  that 
the  telephone  wire  was  alive  with  electricity  communicated 
to  it  by  the  trolley  wires.  The  railway  company  might  be 
liable  for  the  result  if  its  omission  to  guard  its  wires  was 
negligence,  and  if  that  negligence  was  the  proximate  cause 
of  the  plaintifPs  damages.  The  real  test  of  its  liability  for 
the  accident  was  whether  the  omission  to  guard  its  wire 
that  being  found  by  the  jury  to  be  negligence,  was  the  prox- 


liigh,  containing  the  battery  of  five  Pumpelly-Sorley  40  am- 
pere hour  cells,  giving  about  10  volts  pressure.  It  is  repre- 
sented as  partially  pulled  out  from  its  place  under  the  seat 
in  order  to  better  show  the  battery's  position.  At  the  top 
edge  of  the  seat,  just  over  the  battery  box,  are  the  two  out- 
side switches  for  the  coachman's  use.  One  of  these  switches 
controls  the  light  in  the  two  side  lanterns,  while  the  other 
sends  current  to  the  group  of  main  ceiling  lamps  in  the  car- 
riage. The  left-hand  picture  in  the  illustration  shows  the 
tasteful  manner  in  which  this  group  of  ceiling  lamps  is  set 
in  the  roof  of  the  brougham  and  enclosed  in  an  exquisitely 
cut  glass  ceiling  hemi-globe,  so  as  to  shed,  when  lighted,  a 
soft  glow  throughout  the  interior  and  make  the  closed  car- 
riage a  veritable  little  parlor. 

A  third  switch  hidden  inside  behind  the  upholstered  arm 
strap  on  the  right-hand  side  enables  the  occupants  of  the 
■carriage  to  light  the  ceiling  lamps  independently  of  the 
■coachman. 

The  ceilin^T  hemi-globe  covers  three  ten  volt  six  candle 
power  lamps,  the  lanterns  outside  being  fitted  up  also  each 
with  a  six  candle  power  lamp  of  the  same  voltage. 

It  is  perhaps  needless  to  say  that  the  connections  from 
battery  to  lamps  are  of  Okonite  wire,  which  is  concealed 
beneath  the  upholstering  of  the  carriage.  Fuses  located  at 
the  battery  box  protect  the  equipment  in  case  of  a  short- 
-circuit. 

Next  winter  it  is  not  at  all  improbable  that  Mr.  McKin- 
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and  so  become  heavily  charged  with  electricity,  the  negli- 
gence imputed  to  the  company  was  its  omission  to  place 
guard  wires  over  its  trolley  wires  in  such  a  way  as  to  pre- 
vent the  telephone  wires,  in  case  of  their  falling  from  any 
cause,  from  coming  in  contact  with  the  trolley  wires.  It 
was  contended  that  the  electric  railway  company  owed  the 
duty  to  the  public  to  guard  it  from  the  effect  of  accidents 
which  might  happen  tQ  the  telephone  wire,  which  it  neither 
owned  nor  controlled.  The  responsibility  of  the  railway 
company  was  plainly  defined  by  the  Supreme  Court  of  Wis- 
consin, which  called  attention  to  the  fact  that  the  employ- 
ment of  electricity  to  propsl  cars  along  railway  tracks  in 
cities  was  of  recent  institution.  The  court  also  calls  atten- 
tion to  the  fact  that  the  dangers  attending  its  use  in  that 
function,  and  the  best  modes  of  guarding  against  acci- 
dent in  its  use,  may  not  be  fully  known  and  understood. 
Many  of  the  phenomena  and  the  possibilities  of  danger  at- 
tendant upon  such  use  are  still  subjects  of  question  and  ex- 
periment. But,  notwithstanding  thiscondition  of  imperfect 
knowledge,  the  law  permits  this  mysterious  and  dangerous 
power  to  be  used  for  locomotion  in  the  streets  of  cities.  It 
is  lawfully  there.  No  doubt  it  is  the  duty  to  use  such  cus- 
tomary and  approved  appliances  as  are  known  and  used  in 
the  business  of  operating  electric  railways.  So  far  as  rea- 
sonable knowledge  in  the  present  state  of  the  science  and 
the  practical  use  of  electricity  as  a  motive  power  for  street 
railways,  and   reasonable   foresight   can   gt,  it  is  bound  to 


imate  cause  of  the  accident.  The  negligence  was  not  the 
proximate  cause  of  the  accident  unless,  under  all  the  circum- 
stances, the  accident  might  have  been  reasonably  foreseen 
by  a  man  of  ordinary  intelligence  and  prudence.  It  was  not 
enough  to  prove  that  the  accident  was  the  natural  conse- 
quence of  the  negligence.  It  must  also  have  been  the  prob- 
able consequence.  This,  too,  must  always  be  a  question 
for  the  jury  where  the  evidence  is  not  clear,  or  the  proper 
inference  from  undisputed  evidence  may  be  in  doubt.  This 
opinion  was  given  in  the  case  of  Block  against  the  Milwau- 
kee Street  Railway  company. 


New  Cable  Code. 


The  new  cable  code,  as  prepared  by  the  International 
Telegraph  convention,hasjust  been  published.  Owing  to  diffi- 
culties and  inconveniences  heretofore  experienced  in  modes  of 
transmission,  it  was  decided  to  prepare  and  publish  a  vocab- 
ulary of  authorized  code  words,  which  should  come  into 
use  three  years  after  the  date  of  publication,  and  be  the  sole 
authority  on  the  legitimacy  of  code  words.  It  contains 
250,000  words  of  not  more  than  ten  letters.  Two  classes 
of  telegraphic  correspondence  are  recognized — that  which 
passes  between  states  within  the  limits  of  Europe,  and  is 
called  European,  and  that  which  passes  between  Europe, 
Asia,  America,  Africa  and  Australia,  direct  or  by  the  way  of 
Europe,  which  is  called  extra  European.  After  Januarv  i, 
1S9S,  European  telegrams  containing  code  words  wliich 
cannot  be  found  in  the  vocabulary  will  not  be  accepted  for 
transmission.  This  will  include  all  messages  transmitted 
by  the  Atlantic  cables.     It  is  urged,  in  behalf  of  the  new 
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code,  that  every  word  in  it  differs  in  at  least  two  letters 
from  every  other  word  in  the  collection,  and  that,  therefore, 
errors  in  deciphering  are  not  likely  to  occur.  Code  books 
now  in  use  will  have  to  be  revised. 

Auto-telephone  System. 

The  Tucker  Electrical  Construction  company  of  New 
York  is  introducing  a  new  automatic  system  ot  interior  tele- 
phonic communication.  The  accompanying  cut  shows  a 
wall  set  for  three  or  more  stations.  The  system  is  simple 
and  is  easily  operated  by  inexperienced  persons.  But  one 
hand  is  needed  in  operating,  leaving  the  other  free  for  writ- 
ing or  other  work.  In  the  auto -telephone  system  the 
receiver  may  be  hung  up   or  placed   un  its  own  base  as  de- 
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sired.  In  either  case  each  station  is  always  in  touch  with 
all  others.  It  is  impossible  to  leave  circuits  closed  through 
forgetfulness,  for  the  reason  that  warning  signals  wall  ring 
continuously  when  the  receiver  is  laid  aside,  unless  the  cir- 
cuit is  opened  by  releasing  the  signal  key.  The  system  is 
very  flexible.  When  desired  it  may  be  arranged  so  that 
certain  stations  only  can  call  a  given  station,  although  the 
latter  is  in  such  relation  to  the  system  as  to  permit  calling 
each  of  the  others.  The  auto-telephone  system  uses  but  one 
battery  source.  Two  or  more  pairs  may  converse  at  the 
same  time  without  interference.  It  employs  but  a  single  key 
to  place  any  one  station  in  speaking  relation  with  any  other. 
The  apparatus  is  sold  outright  and  will  doubtless  be  in  de- 
mand from  establishments  where  there  are  several  depart- 
ments desiring  inter-communication. 


Rating  Feed  Water  Heaters. 

The  Feed  Water  Heater  Manufacturers'  association  has 
sent  out  resolutions  declaring  that  a  better  understanding 
among  the  members  and  also  between  each  of  them  and 
their  customers  in  the  matter  of  rating  of  feed  water  heaters 
is  much  to  be  desired,  and  that  they  believe  that  the  only 
proper  rating  for  feed  water  heaters  is  one  which  is  based 
upon  the  square  feet  of  heating  surface  contained  in  the 
heater.  For  the  purpose  of  giving  practical  shape  to  this 
belief,  they  agree  that  for  the  future  they  will  in  each 
and  every  case  in  which  they  are  called  upon  to  make  prices 
upon  heaters  state  the  exact  number  of  square  feet  of  surface 
which  they  areofiering;  that  they  will  in  each  and  every  case 
state  without  reservation  both  in  their  printed  catalogues 
and  specifications  the  diameter  of  the  tubes,  the  number  of 
lineal  feet  thereof  and  the  total  square  feet  of  heating  sur- 
face in  each  healer  offered.  These  resolutions  are  signed 
by  the  following  named  concerns:  Taunton  Locomotive 
Manufacturing  company,  maker  of  the  Wainwright  feed 
water  heater;  IJenj.  F.  Kelley  &  Son,  makers  of  the  Berry- 
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man  feed  water  heater;  Wm.  Biragwanath  &:  Son,  makers 
of  the  Baragwanath  feed  water  heater;  Goubert  Manufac- 
turing company,  maker  of  the  Goubert  feed  water  heater; 
National  Pipe  Bending  company,  maker  of  the  National 
feed  water  healer;  Robt.  Wetherill  &  Co.,  makers  of  the 
WetheriU  feed  water  heater;  Keystone  Engine  &  Machine 
Works,  makers  of  the  Kensington  feed  water  heater. 


WESTERN     ELECTRICIAN. 
Plush  Protector. 

A  new  device  recently  placed  on  the  market  by  the  Elec- 
tric Protection  company  of  Philadelphia  is  illustrated  by  the 
accompanying  cuts.  The  protection  through  this  protector 
does  not  depend  upon  melting  wire  with  an  intense  heat  or 
in  grounding  the  circuit  for  the  excess  current  to  accumulate 
in  the  telephone  or  other  instrument;  but  it  is  operated  by 
magnetism,  which  automatically  opens  the  "Plush"  protec- 
tor, and  breaks  the  circuit.  These  protectors  are  adapted 
for  use  on  telephone  and  telegraph  lines,  to  open  the  lines  or 
circuits  when  they  become  charged  with  an  excessive  or  dan- 
gerous electric  current,  the  break  being  large  enough  to  pre- 
vent the  possibility  of  currents  of  great  strength  flowing 
across  the  break  and  injuring  the  operator  or  causing  fire  to 
the  property  upon  which  the  wires  or  instruments  are 
attached.  No  danger  from  electric  light  or  trolley  wire 
crosses  need  be  apprehended  by  using  these  protectors. 
The  claims  made  for  this  protector  are:  Simplicity;  sure 
action;  ready  adjustment  and  interchange  of  parts;  the 
quickest  way  of  closing  the  circuit  after  the  protector  has 
been  opened  by  a  dangerous  current;  it  will  prevent  an  arc 
forming  between  the  lines  as  attached  to  the  protector.  The 
protector  is  shown  in  both  open  and  closed  conditions  in  the 
cuts. 
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in  place,  and  it  looks,  when  in  position,  very  similar  to  any 
other  porcelain  cleat  which  keeps  the  wires  from  the  ceiling. 
The  western  office  of  the  Bryant  Electric  company,  Grier 
Bros.,  managers,  carries  these  cleats  in  stock  in  Chicago. 


Insulating  Hanger  for  Arc  Lamps. 

The  hanger  shown  in  the  accompanying  illustration  is  de- 
signed for  insulating  arc  lamps,  when  suspended  outdoors, 
exposed  to  the  elements,  where  high  insulation,  strength 
and  durability  are  required,  and  fully  covers  the  rules  of  all 
boards  of  fire  underwriters.  The  ball  is  make  of  the 
toughest  green  glass,  three  inches  in  diameter,  with  two 
grooves  running  part  way  round  the  ball  at  right  angles.  To 
this  is  attached  interlocking  loops,  made  of  seven  strands  of 
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galvanized  steel  wire,  dipped  in  P.   &  B.   insulating  com- 
pound, thereby  insuring  high  insulation. 

To  either  end  of  the  steel  wire  loops  are  fastened  malleable 
iron  castings,  provided  with  eyes,  on  one  of  which  is  hung 
a  switch  hook,  on  which  the  arc  lamp  is  suspended,  thereby 
insuring  ease  of  suspending  and  disengaging  the  lamp. 
Above  the  hook  is  a  cross  arm,  also  of  malleable  iron,  one 
foot  wide,  on  the  ends  of  which  are  glass  insulators  for  the 
suspension  ot  the  conductor  wires  to  the  lamps,  thereby 
doubly  insulating  the  lines  before  entering  the  lamp.  The 
insulator  will  stand  a  strain  of  6,000  pounds  and  will  with- 
stand extreme  changes  of  weather  without  deterioration. 
Forstrengthand  fine  appearance  the  hanger  is  not  excelled. 
The  device  is  exploited  by  the  Metropolitan  Electric  com- 
pany of  Chicago. 


Getting  Back  at  Them. 

One  of  the  Parisian  electrical  journals  retaliates  on  the 
"deadly  current"  cranks  by  collating  and  publishing  the 
lists  of  both  gas  and  electric  acciJents.  In  the  last  exhibit 
there  were  14  gas  accidents  and  not  one  of  an  electric 
origin. 


Bryant  Combination  Cleat   and    Rosette. 

A  device  which  is  both  novel  and  useful  has  been  placed 
on  the  market  by  the  Bryant  Electric  company.  It  is  a 
elf  at  and  rosette  in  one,  or  the  combination  cleat  and  ro- 
sette, as  it  is  called,  and  is  designed  with  the  view  of  obtain- 
ing uniformity  and  at  the  same  time  complying  with  the  re- 
quirements of  the  underwriters.  It  is  in  two  pieces.  In  the 
one  which  comes  next  to  the  ceiling  are  the  arrangements 
for  making  connections  to  the  wire;  in  the  other,  or  what 
would  be  termed  the  top,  the  fuse  and  the  drop  cord  are 
connected.  The  accompanying  illustration  shows  the  con- 
necting pieces,  which  are  of  the  K.  W.  pattern,  removed 
from  the  top  porcelain,  and  left  in  the  lower  or  ceiling 
piece  to  belter  illustrate  the  method  by  which  the  two 
halves  of  the  cleat  are  fastened  together  when  in  use.  When 
taking  the  cleat  apart  only  the  screws  nearest  the  ends  are 
loosened  and  the  projecting  brass  clips  remain  fastened  to 
the  top  porcelain.     No  brass  parts  show  on  the  cleat  when 


Russell  Harrison's  Work  in  Terre  Haute. 

According  to  the  New  York  San,  Russell  Harrison,  who 
went  to  Terre  Haute  a  year  ago  to  be  president  of  the 
electric  street  railway  company,  and  who  has  since  organized 
a  lighting  company,  and  secured  a  five  years'  contract  for 
lighting  the  streets,  is  now  figuring  in  the  courts  as  a  result 
of  complications  with  the  owners  of  the  old  lighting  com- 
pany, who  are  among  the  best  known  citizens  of  the  city. 
The  son  of  the  ex-president  had  things  all  his  own  way  for 
a  long  time  and  became  very  popular  with  the  public,  who 
believed  he  was  introducing  progressive  methods  in  the  city. 
He  improved   the  street  car  service.     He  won  a  decided 
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victory  in  a  contest  with  the  city  park  board,  which  wanted 
to  keep  a  public  park  closed  on  Sunday  and  in  the  evenings, 
Harrison  appealed  to  the  public  and  won.  He  provided 
amusements  at  the  park,  and  the  people  went  there  by  the 
thousands,  and  they  rode  on  his  street  railway.  No  one 
knew  who  was  behind  him  in  the  company.  He  had  secured 
an  option  on  the  property  a  year  before  he  came,  and 
at  that  time  it  was  understood  that  S.  B.  Elkins,  R.  C. 
Kerens  and  others,  with  whom  young  Harrison  became 
acquainted  when  his  father  was  president,  were  behind  him. 
When  Harrison  asked  the  council  for  a  change  in  the  fran- 
chise, by  which  he  could  issue  more  stock  and  bonds,  there 
was  some  "opposition,  but  he  won.  All  the  time  he  was  say- 
ing that  the  opposition  to  his  projects  arose  from  the  oppo- 
sition of  Andrew  Crawford,  the  millionaire  iron  foimder, 
w^ho  is  a  member  of  the  council,  and  leader  of  the  republican 
majority.  The  newspapers  were  on  Harrison's  side,  and  he 
was  lauded  as  the  typical  progressive  citizen,  whose  presence 
in  Terre  Haute  was  most  desirable.  There  was  nothing  of 
a  public  nature  in  which  he  did  not  have  a  part,  and  it  got 
to  be  a  joking  remark  that  he  owned  the  town.  Twcv 
months  ago  the  city  advertised  for  bids  for  lighting  the 
streets.  The  old  company  bid  at  the  same  price  it  had  re- 
ceived during  the  last  three  years.  Russell  Harrison,  as. 
president  of  a  new  company,  sent  in  a  bid  at  a  much  lower 
figure,  and  the  contract  was  awarded  to  him  for  five  years. 
He  insisted,  however,  on  a  franchise  for  the  use  of  the 
streets  and  alleys  for  thirty  years  for  the  transmission  of 
power  and  heat  as  well  as  light,  and,  after  a  short  struggle 
in  the  council  with  an  incidental  personal  controversy  with 
the  mayor,  he  signed  a  contract  to  begin  lighting  the  city 
on  February  ist.  Hehad  no  plant,  but  soon  began  construct- 
ing one.  In  the  prosecution  of  this  work  he  ran  afoul  of 
the  old  company,  whose  employes  cut  down  some  of  his- 
poles  because  they  were  erected  in  too  close  proximity  to- 
the  old  ones.  Harrison  went  before  Judge  Taylor  for  an 
injunction,  and  got  one  of  sweeping  terms.  Then  the  old 
company  went  before  another  court  for  an  injunction  against 
him  on  the  ground  that  he  was  tresspassing  on  its  right  of 
way.  Russell  laid  off  his  force  of  workmen  and  appeared 
before  the  public  as  a  martyr  to  ajudicial  outrage.  He  was- 
interviewed  and  is  alleged  to  have  made  remarks  about  the 
judge,  which  afterward  he  disclaimed.  The  temporary  in- 
junction was  dissolved,  and,  pending  the  hearing  on  the 
motion  for  a  permanent  injunction,  he  resumed  work- 
Meantime  the  old  company  continued  lighting  the  city  on  a. 
temporary  contract. 


Classification  of   Patents, 

Th;  official  cla^sifi:atioii  of  pitent;  aid  inventions,  re- 
vised under  the  direction  of  the  commissioner  of  patents,. 
has  been  published  as  a  supplement  to  the  Official  Gazette. 
The  classification  is  arranged  by  division,  and  sub-classes  are 
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arranged  alphabetically.  The  report  was  completed  January 
ist  and  is  accompanied  by  the  following  announcement  by- 
the  commissioner: 

The  following  is  the  official  classification  ot  patents  and 
inventions  in  the  Patent  Office.  No  changes  will  be  made 
therein  except  by  order  of  the  commissioner. 

Should  occasion  arise  for  any  modification  of  this  classifi- 
cation, either  by  the  discontinuance  of  any  title  or  by  the 
addition  of  a  new  one,  the  matter  will  be  presented  to  the 
commissioner  for  his  action. 

Examiners  will  not  transfer  patented  drawings  from  one 
class  or  sub-class  to  another  except  on  the  commissioner's 
approval. 

Changes  in  classes  and  sub-classes  will  be  published  in 
the  Official  Gazette. 

This  document  is  of  great  value  to  all  patent  attorneys- 
and  is  an  excellent  work  of  reference  to  all  who  are  iln- 
terested  in  any  way  in  the  Patent  Office. 
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New  Gustafson  Telephone. 

An  instrument  especially  adapted  for  the  telephone  con- 
struction man's  trade  is  what  W.  A.  Gustafson  claims  for 
his  telephone  ootfit,  illustrated  in  the  accompanying  cut. 
At  Mr.  Gustafson's  factory  in  Joliet,  111.,  there  are  now 
being  turned  out  the  three  styles  of  instrument  shown  in  the 
cuts. 

Outfit  "No.  I,"  shown  in  Fig.  i,  is  the  Gustafson  long- 
distance telephone,  which  works  equally  well  on  long  or 
short  lines,  and  is,  its  maker  claims,  superior  in  construc- 
tion and  operation  to  any  instrument  now  on  the  market. 
This  telephone  can  be  put  up  in  series  up  to  ten  on  one 
Ime  and  be  operated  successfully  without  switchboard. 

Outfit  *'No.  2,"  Fig.  2,  is  a  magneto  telephone  with  all 
.the  latest  improvements.    This  instrument  will  do  good  and 
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satisfactory  work  on  lines  not  to  exceed  ten  miles  and  is  fully 
warranted  in  every  respect. 

The  low-priced  Gustafson  telephone  "No.  3"  is  represented 
by  Fig.  3.  It  consists  of  a  back-board,  electric  bell  and 
magneto  receiver,  which  is  also  used  as  a  transmitter,  strap 
key  and  an  automatic  switch,  thus  making  it  a  good  and 
reliable  outfit  for  short  distances.  This  equipment  can  be 
used  over  a  three-mile  line  by  adding  more  battery. 


Setback  for  the  London  Trolley  Scheme. 

The  Western  Electrician,  in  its  issue  of  December 
15th  last,  noted  with  some  satisfaction  the  serious  proposal 
of  the  London  United  Tramways  company  to  establish  an 
electric  railway  with  overhead  conductors  in  Hammersmith, 
London.  It  is  to  be  regretted  that  the  scheme  met  defeat  in 
the  London  County  Council.  The  English  Railway  World 
says: 

Regarding  the  proposal  of  the  London  United  Tramways 
company  to  equip  a  part  of  its  lines  for  electric  traction 
on  the  overhead  system,  the  highways  committee,  we  regret 
to  state,  has  reported  adversely  on  tlie  proposal,  and  the 
council  has  accordingly  refused  its  sanction.  The  discussion 
on  the  report  was  chiefly  remarkable  for  the  ignorance  of  the 
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details  of  the  proposal  evinced  by  certain  labor  members  of 
the  council.  Both  J.  W.  Benn,  M.  P.,  and  John  Burns, 
M.  P. ,  indulged  in  observations  no  doubt  designed  to  be 
facetious,  but  which  were,  in  fact,  simply  ridiculous.  It  is 
doubtful  if  a  little  learning  ever  proved  more  dangerous  than 
in  this  case.  The  members  who  talked  with  so  much  assur- 
ance had  seen  the  rather  antiquated  electric  tramway  at 
Leeds,  and  applying  the  maxim,  "  from  one  know  all,"  had 
apparently  made  up  iheir  minds  that  electric  traction  in  any 
form  would  be  intolerable  to  Londoners.  Itis  certainlysur- 
prising  to  find  men  whose  chief  qualificaiion  for  government 
is  supposed  to  be  a  practical  acquaintance  with  the  needs  of 
the  people,  opposing  in  this  manner  plans  designed  to  im- 
prove local  facilities  for  commmiication  and  to  afford  the 
poorer  classes  cheap  transportation. 
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Crocker-Wheeler  Factory  Burned. 

On  Sunday  afternoon  the  extensive  plant  of  the  Crocker- 
Wheeler  Electric  company  at  Ampere,  N.  J.,  was 
almost  entirely  destroyed  by  fire.  The  property  destroyed 
is  estimated  to  be  worth  $250,000,  but  the  buildings  and 
machinery  were  fully  insured.  Over  $100,000  worth  of 
motors  and  dynamos,  which  were  stored  in  the 
main  biilding,  were  destroyed,  together  with  about 
$50,000  worth  of  machinery.  This  building,  a  brick 
structure,  300  feet  by  40  feet,  was  burned  to  the  ground. 
The  works  extended  over  an  area  of  seven  acres  of  ground, 
a  large  part  of  which  was  covered  by  the  buildings.  The 
fire  broke  out  in  some  unexplained  manner  in  the  shipping 
building,  near  the  center  of  the  plant.  It  being  Sunday,  the 
works  were  shut  down,  and  no  one  was  in  them  but  the 
watchman,  John  Nick.  He  saw  the  flames,  and  attempted 
to  fight  them  with  a  patent  fire  extinguisher.  He  was 
overcome  by  the  smoke  and  nearly  lost  his  life, 
being  rescued  in  an  unconscious  condition  by  the 
firemen.  By  this  means  valuable  time  was  lost.  An  alarm 
was  given  by  a  passerby  on  the  track  of  the  Delaware, 
Lackawanna  &  Western  Railroad,  who  ran  nearly  a 
quarter  of  a  mile  to  the  nearest  alarm  box.  When  the 
East  Orange  department  arrived  the  buildings  were  wrap- 
ped in  flames,  and  it  was  evident  that  nothing  could 
save  them.  A  second  alarm  was  at  once  sent  out, 
bringing  out  the  entire  force  of  the  department. 
The  office  building,  with  all  books,  patterns  and  drawings, 
was  saved.  The  company  will  rebuild  at  once,  and  as 
arrangements  were  at  once  made  for  temporary  quarters, 
there  will  be  little  delay  in  delivering  apparatus. 
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New  York  Notes. 

New  York,  April  6. — It  is  still  difftcult  to  obtain  exact 
information  in  relation  to  the  negotiations  in  progress  be- 
tween the  General  Electric  and  Westinghouse  companies. 
One  of  yesterday  morning's  papers,  however,  contained  the 
statement  that  the  executive  committees  of  the  two  com- 
panies have  approved  a  plan  for  the  pooUng  of  patents. 
The  plan  is  now  said  to  await  the  signature  of  one  member 
of  the  committee,  T.  Jefferson  Coolidge,  Jr.,  who  has  been 
detained  in  Boston.  By  the  terms  of  the  plan  each  com- 
pany will  contribute  an  equal  percentage  to  the  pool  to  de- 
fend the  patents  of  the  two  concerns  against  outside  litiga- 
tion and  competition,  and,  as  it  has  cost  these  two  com- 
panies about  $300,000  a  year  apiece  in  legal  battles 
against  each  other,  there  will  be,  by  the  new  arrangement, 
a  big  saving  to  the  concerns  and  better  dividend  prospects. 
The  arrangement  between  the  companies  is  not  in  any  way 
a  consolidation  of  interests,  as  has  been  published  from  time 
to  lime,  but  merely  a  mutual  effort  to  protect  each  other. 
The  pooling  of  the  pitents  is  considered  as  an  excellent 
arrangement  by  the  security  holders  of  the  two  concerns. 
Another  newspaper  oracle  says:  '  'The  companies  will 
both  use  all  patents  at  pleasure,  subject  to  royalties  to  be 
paid  each  other  on  a  basis  to  be  determined  by  a  board  of 
experts  to  be  appointed  by  themselves,  the  rates  and 
amounts  due  to  be  determined  quarterly.  This  plan,  it  is 
said,  will  result  in  a  saving  in  law  expenses  sufficient  to  pay 
a  dividend  of  2  or  3  per  cent,  on  the  common  stock  of  the 
respective  companies.  This  arrangement  will  affect  not 
only  the  companies'  rights  under  existing  patents  but  future 
patents.  This  combine  has  nothing  to  do  with  the  corporate 
rights  and  powers  of  the  two  companies.  They  will  remain 
separate  and  independent  as  heretofore.  There  will  be  no 
trust  or  consolidation  of  the  two  companies  and  no  division 
of  territory." 

The  agitation  ovtr  the  operation  of  the  electric  street 
railway  companies  in  Brooklyn  appears  to  be  interminable. 
The  Kings  county  grand  jury  has  made  a  presentment 
stating  that  safety  fenders  are  needed  on  the  cars  and 
recommending  the  passage  of  an  act  by  the  Legislature 
making  their  use  mandatory.  The  Brooklyn  aldermen 
have  adopted  some  new  resolutions  on  the  subject.  Alder- 
man Carey  introduced  a  resolution  providing  for  the  ap- 
pointment of  a  committee  of  nine,  three  to  be  appointed  by 
the  mayor,  three  to  be  members  of  the  board  of  aldermen, 
and  three  to  be  named  by  the  railroad  corporations,  to  con- 
sider the  question  of  trolley  speed,  fenders,  etc.  After  a 
lively  discussion  the  resolution  was  defeated  by  a  vote  of  S 
7.  Alderman  Clark  then  moved  that  seven  day  trolley  in- 
spectors and  seven  night  inspectors  and  one  chief  inspector, 
the  former  to  receive  $3  a  day  and  the  latter  $1,000  a  year, 
be  chosen  to  act  as  special  policemen  and  to  supervise  the 
running  of  the  cars.  He  said  that  the  conduct  of  some  of 
the  aldermen  in  the  matter  was  disgraceful,  and  that  it  was 
their  duty  to  resign.  The  people  were  beginning  to  move 
away  from  Brooklyn  under  the  terror  of  the  "murderous 
trolley,"  and  some  decisive  action  should  be  taken.  After 
Mr.  Carey  had  made  a  protest  the  resolution  was  adopted 
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by  a  vote  of  9  to  2.  The  day  and  night  inspectors  are  to  be 
named  by  the  aldermen  and  the  chief  inspector  by  the  mayor. 
Alderman  Cohn  then  offered  a  new  trolley  ordinance  pro- 
viding that  the  rate  of  speed  should  not  exceed  six  miles  an 
hour  within  a  radius  of  one  and  a  half  miles  from  the  city 
hall  or  two  miles  from  the  Broadway  ferries,  and  that  in 
any  other  part  of  the  first  twenty-eight  wards  the  rate  of 
speed  should  not  exceed  eight  miles  an  hour.  The  ordi- 
nance also  provided  that  the  cars  should  stop  at  each  street 
crossing,  except  where  the  block  is  300  feet  or  more  m 
length,  and  that  in  the  center  of  such  blocks  a  sign  bearing 
the  words,  "trolley  station"  should  be  put  up.  The  ordi- 
nance was  adopted  by  a  vote  of  11  to  i,  Mr.  Carey  voting 
in  the  negative.  Alderman  Cohn  also  introduced  another 
resolution,  compelling  the  railroad  companies  to  have  indi- 
cators in  the  cars  showing  the  exact  rate  of  speed,  and 
also  checks  whereby  it  will  be  impossible  to  exceed  a  ten- 
mile  rate  of  speed  on  grade.  This  resolution  also  provides 
for  the  placing  of  the  most  approved  safety  fenders  on  the 
cars  and  prohibits  the  carrying  of  more  than  50  per  cent. 
more  passengers  than  there  are  seats.  This  was  also 
adopted  by  a  vote  of  9  to  i.  At  the  Mayflower  Mission  in 
Brooklyn  on  Sunday  night  Rev.  Horace  Porter,  Rev.  Dr. 
Abbott's  assistant,  denounced  the  "trolley  slaughter",  and 
resolutions  were  adopted  calUng  for  a  reduction  in  the 
speed  of  the  cars  and  the  adoption  of  a  proper  life-saving 
fender.  Rev.  Mr.  Porter  headed  a,  delegation  whicfi  waited 
upon  President  Lewis  of  the  Heights  company  and  sub- 
mitted the  resolutions.  President  Lewis  assured  the 
delegation  that  he  was  using  every  possible  effort  to 
check  the  accidents.  ir^ 

In  the  meantime  a  plamtive  wail  comes  up  from  the 
Brooklyn  Elevated  Railroad  company  in  relation  to  the  in- 
roads made  in  its  business  by  trolley-car  competition.  In 
fact  the  company  has  begun  a  suit  against  the  city  authori- 
ties to  restrain  them  from  selling  its  property  for  the  arrears 
of  taxes  for  1S93  and  1S94  amounting  respectively  to  $83,- 
11937  and  $87,339.62.  The  company  contends  that  the 
taxes  levied  on  it  are  grossly  in  excess  of  what  they  should 
be.  The  complaint  sets  forth  that  in  1S92  a  franchise 
was  granted  to  the  surface  roads  to  use  electricity  and  in- 
crease the  speed  of  their  cars  from  six  to  ten  miles  an  hour, 
thus  giving  them  the  same  rights  as  to  speed  as  the  elevated 
roads.  In  spite  of  t'li^,  however,  the  latter  are  not  taxed 
on  their  real  estate,  while  the  elevated  company  is  so  taxed. 
The  property  of  the  compiny,  it  is  said,  has  diminished  in 
value  by  reason  of  the  privileges  granted  to  the  trolley  lines, 
inflicting  great  injury  on  the  company.  It  was  through  the 
competition  of  the  trolley  companies  that  the  surplus  of 
$236,345.84  which  the  company  had  on  June  30,  1893, 
was  wiped  out  altogether,  leaving  a  debt  of  $362,000  on 
Jan.  I,  1S95.  The  actual  decrease  in  the  value  of  the 
property  is  given  at  from  $200,000  per  mile  to  less  than 
$100,000.  W.   F.  O. 

Northwestern  Notations. 

MiNNEAi'OLis,  April  5. — The  Northwestern  Telephone 
company  has  announced  a  25  per  cent,  reduction  in  rates  in 
Grand  Forks,  N.  D. 

Street  car  traffic  was  stopped  and  factories  using  electric 
motors  inconvenienced  in  St.  Cloud,  Minn.,  for  a  couple  of 
days  recently,  owing  to  the  perpendicular  shaft  of  the  large 
turbine  water  wheel  breaking  near  the  wheel. 

C.  J.  Willow,  representing  the  Wizard  Telephone  com- 
pany, was  in  Council  Bluffs,  la.,  .recently,  inspecting  the 
place  as  a  possible  location  for  a  manufacturing  plant.  He 
says  that  his  company  is  prospecting  for  the  erection  of  a 
transcontinental  line  from  New  York  to  San  Francisco,  and 
intends  to  establish  a  factory  and  headquarters  somewhere 
between  the  termini  of  the  system.  Kansas  City  and 
Omaha  had  both  been  inspected  for  the  location.  He  has 
been  in  conference  with  the  Union  Pacific  officials,  he  said, 
tosecure  the  use  of  their  poles  for  stringing  the  wires.  The 
company  is  incorporated  for  $100,000  for  inspecting  pur- 
poses, but  this  amount  will  undoubtedly  be  greatly  increased 
as  the  work  progresses.  It  claims  to  own  patents  which 
are  vastly  superior  to  those  on  the  telephones  now  in  use. 
The  proposed  plant  would  employ  about  500  men.  Wire, 
cables  and  telephone  supplies  generally  would  be  manu- 
factured. 

The  Northwestern  Telephone  Exchange  has  announced  a 
reduction  in  rates  in  Winona,  Minn,,  from  $48  for  business 
and  $36  for  residence  telephones  to  $20  and  $15  respectively. 
The  Winona  Telephone  company  is  a  recently  organized 
local  company  and  has  secured  three-year  contracts  with 
250  subscribers  for  $30  for  business  and  $iS  for  residence 
telephones.  The  Northwestern  also  announced  that  it 
would  meet  all  competition  either  in  rates  or  service.  The 
Northwestern  Telephone  Exchange  in  .St.  Cloud  reduced 
rates  from  $4  for  business  and  $3  for  residences  to  $3  and 
$2.  Mankato,  Minn.,  is  also  in  the  swim  with  a  25  per 
cent,  reduction  in  telephone  rates  by  the  Northwestern 
Telephone   Exchange.     The   city  will  be   redistricted  and 
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charges  based  on  the  length  of  wire  each  subscriber  has. 
Distances  will  be  made  inquarters,  halves,  three-quarters,  etc. 
The  city  council  of  Minneapolis  has  released  the  tele- 
phone company  from  the  operations  of  the  subway  ordi- 
nance on  Cedar  avenue,  from  Fourth  to  Seventh  streets,  in 
order  to  accommodate  the  company  in  its  long-distance 
service.  The  council  is  considering  a  new  electrical  ordi- 
nance. This  will  require  extensive  changes  by  all  compa- 
nies using  the  three- wire  system  of  wiring.  It  will  also  pre- 
vent companies  from  grounding  wires  on  water  and  gas 
pipes,  which  is  alleged  to  be  the  cause  of  many  fires.  The 
ordinance  will  be  opposed  by  the  electrical  companies. 

The  telephone  line  between  Sioux  City,  la.,  and  Dakota 
City,  Neb.,  is  completed,  and  was  formally  opened  by  a 
speech  by  the  Sioux  City  mayor,  which  the  Journal  says 
"caused  tlie  wires  to  sing  with  eloquence." 

Michael  Kaminski  has  sued  the  Ashland  Lighting  & 
Street  Railway  company  for  $25,000  damages  for  running 
over  and  crippling  his  five-year-old  son. 

Manager  Hoopes  of  the  Bell  Telephone  company  in  Du- 
buque, la.,  says  his  company  will  give  telephones  for  noth. 
ing  for  five  years  to  its  present  subscribers.  The  Dubuque 
Telephone  company  will  begin  operations  in  a  few  days. 

J.  K.  Tillotson  of  the  Wisconsin  Interurban  Railway 
company  says  that  contracts  liave  been  let  for  26  miles  of 
track  to  be  laid  from  Oshkosh  to  Kaukauna,  and  15  miles 
to  be  built  in  Oshkosh,  Wis.  Twenty  street  cars  have 
been  ordered  of  the  St.  Louis  Car  company  for  Oshkosh 
and  lO  large  double  truck  cars  for  the  interurban  line. 

Mankato,  Minn.,  democrats  have  declared  in  favor  of  a 
municipal  electric  light  plant. 

One  of  the  papers  of  Burlington,  la.,  says  it  costs  more 
in  that  town  to  rent  a  telephone  than  to  rent  a  good  house, 
owing  to  the  telephone  monopoly  having  the  town  in  its 
grasp,  and  suggests  tliat  the  council  force  a  50  or  75  per 
cent,  reduction  in  tolls  by  revoking  the  permit  to  use  the 
streets  and  alleys,  pending  the  reduction. 

S.  B.  Livermore,  receiver  for  the  General  Electric  com- 
pany of  Winona,  Minn.,  has  filed  a  statement  of  the  con- 
dition of  the  company,  showing  $147,607  af^sets,  and  liabili- 
ties amounting  to  $504,610,  including  $27,000  ()onds. 

The  Edison  Electric  Light  company  of  Oskaloosn,  la., 
has  made  a  proposition  to  the  council  to  change  the  arc 
lights  in  the  residence  portion  of  the  town  to  incandi. scent  and 
increase  those  in  the  busines.'^  portion  from  1,200  to  2,000 
candle  power  at  an  increased  ccst  of  $20  per  month. 

Wisconsin  Telephone  company  officials  are  looking  ovtr 
the  ground  pre]:aratory  to  building  a  metallic  circuit  to 
Chicago  from  Watertown  via  Elkhorn,  Williams  Bay,  Lake 
Geneva  and  Genoa  Junction. 

The  Sauk  County  Improvement  company  has  asked  a 
franchise  of  the  council  of  Baraboo,  Wis.,  for  an  electric 
railway  system.  The  promoters  are  E.  N.  Marsh,  J.  B. 
Donavon,  G.  S.  Cramer  of  Baraboo,  Henry  L.  Des  Anges 
of  Hoboken,  N.  J.,  and  D.  Harvey,  Jr.,  of  New  York. 

Three  cars  of  rails  for  the  Tillotson  electric  line  in  Osh- 
kosh have  arrived  and  five  more  are  on  the  way.  It  is  ex- 
pected that  in  60  days  eight  miles  of  the  road  will  be  built 
and  in  operation.  The  franchise,  expires  April  2d,  but 
with  materials  arriving  and  work  beginning  it  is  thought 
there  will  be  nodifi^iculty  in  securing  an  extension. 

Wm.  L.  Porter,  who  has  put  in  telephone  systems  in 
Ontonagon  and  other  places,  has  applied  for  a  franchise  in 
Ironwood,  Mich.,  and  offers  to  have  the  exchange  in  opera- 
tion in  thirty  days  from  the  time  the  ordinance  takes  effect. 
The  Bell  company  operating  there  has  no  franchise. 

F.  F.  Fargo  of  St.  Paul  will  put  a  telephone  system  in 
at  Litchfield,  Minn. ,  providing  he  can  secure  fifteen  persons 
to  take  telephones  at  $72  each,  this  cost  to  include  wiring, 
poles,  and  everything,  and  the  system  to  be  turned  over  to 
them.  He  will  use  an  automatic  switch  which  does  away 
with  a  central  station. 

Des  Moines,  la.,  has   acquired  the  police   and  fire  alarm 
systemand  the  office  of  city  electrician  will  be  created. 
Aitkin,  Minn.,  has  voted  bonds  for  electric  lights. 
A  petition  has  been  circulated  in  Medford,  Wis.,  asking 
the  council  to  call  an  election  to  vote  on  bonding  for  $5,000 
for  an  electric  light  plant. 

The  Wolf  River  Telephone  company  has  been  incorpo- 
rated to  build  and  operate  a  line  from  Orihula  to  Weyau- 
wega,  Wis.,  via  Fremont,  and  to  maintain  a  local  exchange 
in  Weyauwega.  The  capital  stock  is  $3,000.  Work  will 
be  begun  as  soon  as  possible.  The  headquarters  will  be  in 
Orihula. 

The  Winona,  Minn.,  council  has  accepted  the  offer  of 
the  receiver  of  the  General  Electric  company  to  furnish 
light  at  $7  per  light  per  month.  The  police  are  instructed 
to  report  all  lamps  not  burning.  An  opinion  has  been  asked 
of  the  city  attorney  on  the  legal  liability  of  the  General 
Electric  company  for  reducing  the  candle  power  in  the 
street  lamps. 

C.  K.  Mead  has  applied  for  a  franchise  for  a  telephone 
system  in  Des  Moines,  la.,  and  offers  to  put  in  on  metallic 


circuit  'phones  at  $36  for  business  houses  and  $24  for  resi- 
dences, as  against  $67.50  and  $45  as  charged  by  the  old 
company.  He  estimates  a  system  will  cost  about  $75,000 
for  1,000  subscribers. 

There  is  an  electric  rate  war  on  in  Green  Bay,  Wis.  The 
Green  Bay  Electric  Street  Railway  company  is  canvassing 
for  electric  light  subscribers  with  a  view  to  putting  in  a 
plant.  This  has  aroused  the  Green  Bay  &  Fort  Howard 
Electric  Light  &  Gas  company,  which  is  already  in  the  field, 
and  there  is  a  promise  of  a  rate  war  which  will  greatly  re- 
duce gas  and  electric  light  in  price. 

W.  E,  Owens,  superintendent  of  the  Des  Moines,  la., 
lines,  has  invented  an  adjustable  spring  truck  to  lessen  the 
friction  on  a  curve.  The  wheels  of  the  truck  adjust  them- 
selves to  the  parabola  of  both  rails  with  this  truck  and  ma- 
terially reduces  the  power  necessary  to  go  around  a  curve. 
It  is  estimated  the  increase  in  power  necessary  under  the 
present  conditions  is  about  one-third. 

J.  F.  W.  McFarlane,  manager  of  the  British  Columbia 
Iron  Works  of  Victoria,  B.  C,  has  been  arrested  on  a 
charge  of  attempting  to  bribe  Alderman  McCraney. 
Tenders  were  recently  called  for  by  the  city  for  construct- 
ing an  electric  light  plant,  and  the  contract  was  awarded  to 
the  British  Columbia  Iron  Works,  although  their  bid  was 
not  the  lowest,  on  the  ground  of  their  being  a  home  in- 
stitution.    Now  it  is  charged  that  boodling  existed. 

The  city  council  of  Mankato,  Minn.,  has  renewed  the 
contract  for  electric  lights  at  $75  per  light  per  annum  for 
five  years,  for  a  1,200  candle  power  light,  with  the  rate  for 
the  succeeding  five  years  to  be  fixed  by  arbitration,  which 
is  claimed  to  be  a  reduction  of  17  per  cent,  from  the  old 
figures.  The  citizens  do  not  see  it  that  way,  inasmuch  as 
the  old  contract  called  for  2,000  candle  power,  and  as  the 
contract  does  not  go  into  effect  un  til  six  months  after  the 
council  has  retired  some  are  unkind  enough  to  suggest  a 
'  'job. ' ' 

Clarion,  la.,  is  in  trouble  over  the  electric  light  plant 
There  is  a  judgment  against  the  town  for  $i,Soo,  and  two 
more  wai  ranis  are  outstanding  amounting  to  .$r,ooo  more, 
making  the  plant  cost  $2,800  more  than  was  expected. 
The  council  is  being  severely  criticized  for  its  extravagance 
in  plunging  ihe  town  into  debt,  and  it  is  thought  it  has  ex- 
ceeded iis  authority  in  issuing  bonds  to  make  up  the  differ- 
ence between  ihe  bonds  issued  and  the  cost  of  the  plant.  In 
the  meantime  the  taxpayers  see  no  way  out  but  to  pay  the 
extra  $2,Sco. 

Arthur  Perry  and  Winthrop  Coffin  ol  Boston,  Mass., 
representing  the  Old  Colony  Trust  company,  have  petitioned 
for  a  receiver  for  the  Winona  General  Electric  company 
and  the  W.nona  City  Railway  company  and  to  foreclose 
on  $270,000  of  first  mortgdgi  bonds  outstanding  on  the 
plants.  The  respondents  are  the  Northwestern  General 
Electric  company  and  the  St.  Paul  Title  Insurance  com- 
pany of  St.  Paul  and  Andrew  H.  Hill,  John  I.  Wilson 
and  George  F.  Crise  of  Winona.  The  case  will  be  heard 
in  St.  Louis  before  Judge  Sanborn.  It  is  understood  that  a 
plan  of  reorganization  will  be  considered  in  St.  Paul  next 
week. 

There  is  an  electric  light  rate  war  on  at  Appleton,  \yis. 
The  Appleton  Edison  Electric  company,  which  has  l^een  in 
existence  since  iSSi,  had  the  field  exclusively  until  last  fall, 
when  the  Citizens'  Electric  Light  &:  Power  company  was  or- 
ganized by  local  capitalists.  It  built  an  excellent  plant 
and  began  business  a  few  weeks  ago  with  1,500  lights  on  the 
circuit.  The  light  has  been  favorably  received,  and  the 
new  company  has  already  ordered  machinery  to  double  the 
capacity  of  the  plant.  The  Edison  company  recently  an- 
nounced a  50  per  cent,  reduction,  taking  effect  March  ist, 
which  the  new  company  promptly  met,  and  the  prospects 
for  a  considerable  extension  of  the  electric  light  service  are 
good. 

The  grand  jury  will  return  no  indictment  against  the  men 
charged  with  making  way  with  certain  property  of  the 
Great  Western  Manufacturing  company.  Receiver  Moore 
has  brought  suit  to  restrain  the  Great  Western  directors 
from  ratifying  the  $100,000  mortgage  and  bonds  given  to 
the  American  Loan  &  Trust  company  of  Boston,  by  the 
vice-president  and  secretary  some  months  ago,  to  restrain 
the  Maine  Electric  company  from  selling  $So,ooo  of  the 
bonds  to  innocent  purchasers,  to  restrain  the  Trust 
company  from  delivering  the  remaining  $20,000  of  bonds 
to  the  Great  Western  and  to  declare  the  mortgage  and 
bonds  null  and  void  in  order  that  all  creditors  of  the  com- 
pany may  stand  on  an  equal  footing.  He  charges  that  the 
mortgage  and  bonds  were  issued  to  make  the  receiving 
company  a  preferred  creditor. 

Judge  Webber  has  granted  a  new  trial  in  the  case  of  S. 
D.  Peterson  against  the  Western  Union  Telegraph  com- 
pany for  transmitting  a  libellous  message  in  New  Ulm, 
Minn.  Peterson  secured  judgment  for  the  full  amount  sued 
for — $10,000 — and  the  judge  says  the  amount  is  excessive 
and  not  based  on  evidence,  but  rather  upon  prejudice  and 
passion. 


There  has  been  a  reduction  in  telephone  tolls  for  resi- 
dences at  Chippewa  Falls,  Wis.,  of  $1  per  month  and  a 
similar  reduction  for  business  houses. 

The  Dubuque  Telephone  company  will  begin  operations 
in  a  few  days  in  Dubuque,  la.,  and  will  giverates  about  one- 
half  cheaper  than  the  recent  prices  made  by  the  Bell  com- 
pany. 

The  Marquette  County  Telephone  company  has  been  in- 
corporated in  Ishpeming  and  Negaunee  to  put  in  a  system 
in  both  cities,  and  A.  B.  Miner,  secretary  and  treasurer, 
has  gone  to  Chicago  to  look  up  various  kinds  of  instru- 
ments and  report.  Work  will  be  begun  in  May.  The 
headquarters  will  be  in  Ishpeming. 

The  Wisconsin  Telephone  company  has  announced  a  25 
per  cent,  reduction  in  telephone  tolls  beginning  April  ist. 
The  reduction  is  heralded  the  strongest,  however,  where 
there  are  franchises  pending  for  competitive  companies. 
Ashland  will  have  'phones  at  $3  and  $2.25  respectively  for 
business  firms  and  homes,  but  a  new  company  offers  them 
at  $2  and  $1.25  per  month. 

The  Michigan  Telegraph  &  Telephone  company  has  an- 
nounced a  reduction  from  $60  to  $42  for  business  houses, 
and  from  $50  to  $30  for  residences  in  Michigan.  Long- 
distance wires  will  be  put  in  for  $60  per  annum.  New 
companies  offer  similar  service  for  $30  and  $24  per  annum, 
and  declare  they  are  in  the  business  to  stay,  which  indicates 
a  lively  war  in  rates  here  as  elsewhere. 

The  Central  Union  Telephone  company  has  announced  a 
reduction  on  April  ist,  from  $58  per  annum  for  business 
houses  to  $48,  and  from  %},(i  for  residences  to  $30  in 
Davenport,  la.,  and  also  a  reduction  at  Des  Moines, 
though  tl.e  figures  are  not  given. 

A  move  is  on  foot  at  Pierre,  S.  D.,  to  establish  a  tele- 
phone exchange  to  connect  with  East  Pierre  and  Fort 
Pierre. 

Two  applications  for  a  telephone  franchise  have  bean 
made  to  the  Rock  Rapids,  la.,  counciL  The  plan  is  to 
cover  all  the  towns  in  the  county  and  then  make  connec- 
tions with  lines  running  into  Sioux  City. 

The  long  pending  dispute  between  Tracy,  Minn.,  and  the 
General  Electric  company  has  been  settled.  The  company 
claimed  $15,545,  but  settled  for  $10,882  when  the  city  sued 
to  recover  its  warrants. 

Superintendent  Deserens  of  the  Street  Railway  company 
in  Cedar  Rapids,  la.,  has  had  a  route  for  an  electric  street 
car  line  surveyed  to  the  state  rifle  range  on  Indian  creek. 

Bayfield,  Wis.,  is  considering  plans  for  an  electric  light 
plant  by  Arthur  M.  Morgan  of  Chicago. 

Poles  are  being  set  and  wire  stretched  for  a  telephone  line 
from  Sioux  City,  la.,  to  Dakota  City,  Neb.,  via  Ponca 
and  Homer. 

The  People's  Light  company  of  Davenport,  la.,  has  re- 
organized, and  J,  Charles  Young  is  manager.  The  com- 
pany contemplales  erecting  a  building  of  its  own  soon. 

The  Burlington  Improvement  company  has  been  incor- 
porated in  Burlington,  la.,  to  extend  the  street  railway  to 
West  Burlington  and  also  to  the  new  park.  A  new  tele- 
phone system  is  also  in  contemplation. 

The  Aberdeen  Telephone  company  of  Aberdeen,  S.  D., 
is  experimenting  with  various  instruments  to  secure  an  im- 
proved telephone. 

The  city  council  of  Lancaster,  Wis.,  has  granted  an  ex- 
clusive franchise  to  Edward  Pollock  for  electric  lights 
conditional  on  the  plant  being  in  operation   in  six  months. 

An  electric  line  is  in  contemplation  in  Oskaloosa,  la.,  to 
take  in  Beacon,  Carbonado,  probably  Evans  and  possibly 
Givin  and  Muchichinock. 

Contracts  for  26  miles  of  rails  have  been  let  on  the  Wis- 
consin Interurban  Railway  company  running  from  Oshkosh 
to  Kaukauna,  beside  15  miles  in  Oshkosh.  Contracts  for 
20  street  cars  and  10  large  double  truck  cars  for  the  inter- 
urban fine  have  been  let  to  the  St.  Louis  Car  company. 

M. 


St.   Louis,  Mo. 

St.  Louis,  April  6.— Only  one  bill  was  passed  at  the 
recent  session  of  the  State  Legislature  that  relates  in  any 
way  to  electrical  interests,  and  that  is  a  bill  authorizing 
municipalities  to  sell  to  the  highest  bidder  all  franchises  for 
\^' at er works,  gas  works,  electric  lighting  plants,  railroads 
and  other  similar  works.  No  franchise  is  to  be  sold  for 
less  than  2  per  cent,  of  the  gross  earnings. 

An  important  bill  is  now  pending  before  the  Municipal 
Assembly  providing  for  the  settlement  of  a  long  standing 
contention  between  the  city  and  the  lighting  companies. 
In  brief  the  bill  provides  that  the  city  shall  relinquish  its 
right  to  collect  the  5  per  cent,  tax  on  the  gross  receipts  of 
the  lighting  companies  up  to  January,  1900.  In  considera- 
tion of  this  release  the  lighting  companies  agree  to  pay  the 
city  $25,000  cash  on  passage  of  the  ordinance  and  $9,000 
per  annum  after  January  i,  1S96,  to  January  i,  1900,  and 
to  relieve  the  city  from  any  cost  in  putting  their  wires  under- 
ground; also  to  furnish  free  of  charge  to  the  city  conduit 
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Space  for  police  and  fire  department  ^Wres.  The  bill  has 
passed  the  council. 

In  the  Municipal  Assembly  only  one  bill  of  any  electrical 
interest  has  passed — the  street-car  fender  bill. 

The  Clayton  &  Forest  Park  electric  railroad,  a  county 
road,  will  probably  be  sold  at  auction.  The  line  was  partly 
built  some  two  years  ago.  The  permanent  way  was  built, 
but  no  electrical  plant  has  been  supplied,  and  the  line  has 
never  been  in  operation.  The  construction  company  holds 
a  mortgage  on  the  property,  which  can  be  foreclosed  after 
April  isl ,  and  it  will  most  Ukely  be  compelled  to  do  so,  as  the 
County  Court  has  ordered  the  tracks  removed  if  not  put  in 
use.  R.  J.  H. 

PERSONAL. 

A.  P.  Trotter,  editor  of  the  London  Electrician,  has  re- 
tired to  engage  in  engineering  and  laboratory  work. 

John  Knight,  for  many  years  arc  light  expert  and  in- 
ventor with  the  Electric  Construction  Supply  company 
of  New  York,  left  on  the  6th  instant  for  an  extended  trip 
abroad.  He  will  be  gone  about  two  months  and  visit  the 
principal  cities  of  Europe.  A  large  delegation  of  his  friends 
were  at  the  pier  when  the  La  Bourgogne  sailed,  to  wish  him 
bon  voyage. 

ELECTRIC  LIGHTING. 

At  the  annual  election  of  the  Patchogue,  N.  Y.,  Electric 
Light  company  the  following  named  officers  were  elected: 
John  S.  Havens,  president;  Jesse  C.  Mills,  vice-president; 
Geo.  D.  Gerard,  secretary;  J.  Henry  Mills,  treasurer;  J. 
C.  Mills,  purchasing  agent;  executive  committee,  J.  C.  Mills, 
G.  D.  Gerard  and  H.  J.  Bishop.  The  annual  dividend  of  6 
per  cent,  on  the  capital  stock  was  voted  payable  April  ist. 

The  plant  and  business  of  the  Neptune  Electric  company 
ofAsbury  Park,  N.  J.,  was  sold  at  auction  on  March  30th 
by  ex- Judge  J.  H.  Gaskill  of  Mount  Holly,  who  was  ap- 
pointed receiver  of  the  company  several  weeks  ago.  George 
A.  Smock  of  Asbury  Park  and  F.  H.  Kearney  of  Newark 
were  the  principal  bidders.  Mr.  Kearney  represented  a 
Newark  syndicate  and  Mr.  Smock's  bidding  was  in  the  in- 
terest of  the  Asbury  Park  Electric  Light  company,  a  stock 
company  newly  organized.  The  property  was  sold  on  Mr. 
Smock's  bid  of  $60,000.  The  Neptune  Electric  company  was 
organized  in  1SS4.  It  furnished  electric  light  to  the  towns 
ofAsbury  Park,  Belmar,  Avon  and  Spring  Lake.  In  1S92 
the  plant  was  greatly  enlarged,  and  the  failure  to  sell  the 
bonds  thus  created  was  the  cause  of  insolvency.  Mortgages 
to  the  amount  of  $41,000  are  upon  the  property.  About 
$60,000  worth  of  stock  was  paid  in,  which  is  practically 
wiped  out  by  the  receivership.  Many  of  the  old  stockholders 
are  owners  of  stock  in  the  new  company. 


ion  that  the  petition  and  ordinance  were  in  due  form,  his 
committee  had  recommended  the  passage  of  the  ordinance. 
Upon  the  request  of  Commissioner  Strucknian,  the  ordinance 
was  sent  back  to  the  committee  which  recommended  its 
passage,  and  the  clerk  of  the  board  was  instructed  to  notify 
the  highway  commissioners  of  Leyden,  Maine  and  Norwood 
Park,  if  they  so  desired,  to  appear  and  give  their  views  of  the 
ordinance. 


ELECTRIC  RAILWAYS. 

The  right  of  way  for  the  new  trolley  railroad  from  Port 
Jefferson  to  Patchogue,  N.  Y.,  has  been  secured.  The 
company  will  be  incorporated  in  a  few  days  with  a  capital 
of  $150,000.  O.  T.  Fanning,  Dr.  W.  I.  Chalbers  of 
Port  Jefferson,  and  John  Roe  Smith  and  J.  C.  Mills  of 
the  Patchogue  Electric  Light  company  are  the  promoters. 

A  number  of  men  interested  in  the  proposed  electric  road 
between  Red  Bank  and  Long  Branch,  N.  J.,  recently  in- 
spected the  route  of  the  road.  Among  those  from  New 
York  were  M.  H.  Hazzard,  S.  B.  Dutcher,  James  Mercer 
and  Benjamin  Frick.  The  probable  cost  of  the  road  is 
$300,000,  and  it  will  be  completed  about  July  ist.  The 
commissioners  will  be  asked  to  grant  a  franchise. 

The  North  Chicago  Street  Railway  company  will  start  up 
some  of  its  electric  lines  soon.  There  has  been  some  delay 
in  completing  the  power  houses,  but  it  is  expected  that 
most  of  the  lines  will  be  started  in  a  few  days.  The  company 
has  now  22  miles  of  electric  lines  in  operation,  and  there 
will  be  73  miles  of  electric  road  in  operation  as  soon  as  the 
power  houses  are  completed.  It  is  expected  that  all  the  h'nes 
will  be  completed  and  started  during  May,  and  if  those  yet 
to  be  equipped  with  electricity  show  anything  like  the  in- 
crease in  earnings  shown  by  those  already  started,  the  traffic 
record  this  year  will  be  remarkable. 

An  ordinance  has  been  passed  by  the  Evanston,  111.,  city 
council  granting  to  the  North  Shore  Electric  company  the 
right  to  extend  its  road  on  Sherman  avenue  from  Emerson 
street,  the  present  terminus,  to  Central  avenue  in  North 
Evanston,  a  distance  of  one  mile.  The  ordinance  has  been 
pending  for  some  time.  It  received  the  votes  of  the  entire 
council,  with  the  exception  of  Alderman  Prentiss,  who  held 
that  the  extension  of  the  road  would  disfigure  the  street  and 
that  it  was  mainly  desired  by  real  estate  speculators.  It  is 
claimed  by  supporters  of  the  ordinance,  however,  that  the 
property  owners  on  the  street  desire  the  extension. 

On  October  15,  1S94,  the  Chicago  Suburban  Rapid  Transit 
company  asked  the  Cook  County  Board  for  permission  to 
erect  poles  and  operate  an  electric  railroad,  one  branch  to 
run  to  Jefferson  by  the  way  of  Grand  avenue.  Seventy-sec- 
ond street,  Tanner  road,  Dee  road,  Center  street,  River 
street,  Jefferson  road  and  Lee  road;  the  other  to  connect  the 
city  limits  with  the  town  of  Maine,  was  to  be  operated  on 
Higgins  road.  Tlie  ordinance  was  accompanied  by  a  peti- 
tion signed  by  twenty  of  the  citizens  along  the  route,  re- 
questing that  the  permission  be  granted  to  the  company. 
Last  fall  the  ordinance  was  referred  to  the  judiciary  com- 
mittee, which  reported  favorably  upon  the  passage  of  the 
ordinance  to  the  public  service  committee  at  its  meeting. 
Commissioner  Struckman,  after  the  reading  of  the  approval 
of  the  committee,  asked  if  the  highway  commissioners  of  the 
towns  through  which  the  road  was  to  run  had  been  con- 
sulted. Commissioner  Munn,  the  chairman  of  the  judiciary 
committee,  said  he  had  considered  the  petitions  of  the  citi- 
zens sufficient,  and  as  the  county  attorney  had  given  anopin- 


TELEGRAPH, 


The  Central  &  South  American  Telegraph  company  has 
declared  a  quarterly  dividend  of  iS^per  cent.,  payable  April 
gth  to  stock  of  record  April  2d.  The  surplus  after  the  divi- 
dend is  $55,770. 

The  Mexican  Telegraph  company  has  declared  a  quar- 
terly dividend  of  2_J4  per  cent,  out  ofnet  earnings  to  March 
31st,  payable  April  i6th  to  shareholders  of  record  April  9th. 
The  surplus  after  the  dividend  is  $20,926  increase. 

D.  K.  Persons  has  obtained  permission  from  Itasca 
County,  Minn.,  to  build  a  telegraph  line  from  Grand  Rapids 
to  Koochiching,  100  miles  distant,  on  the  Rainy  river.  Ihis 
will  open  direct  communication  with  the  center  of  the  gold 
region. 

The  stockholders  of  the  Postal  Telegraph-cable  com- 
pany have  authorized  an  increase  of  its  capital  stock  from 
$10,000,000  to  $15,000,000.  The  additional  $5,000,000  of 
stock  is  to  be  used  in  extending  the  service  and  in  payment 
for  extensions  that  have  been  made,  principally  the  line  from 
Chicago  to  St.  Louis  and  to  San  Francisco. 

Arnold  Morley,  British  postmaster-general,  spojie  in  the 
House  of  Commons  on  April  4th  concerning  the  business 
relations  of  the  government  telegraph  lines  and  the  news- 
papers. He  reiterated  the  statement  made  by  him  last 
month  before  the  Congress  of  the  Chambers  of  Commerce, 
that  the  government's  annual  loss  upon  press  telegrams  was 
;^3oo,ooo.  He  was  willing  to  institute  an  impartial  inquiry, 
he  said,  if  he  could  get  the  assurance  that  the  press  would 
abide  by  the  result  and  assent  to  a  legislative  revision  ot  the 
tariff. 


TRADE  NEWS. 


The  Electric  Appliance  company,  Chicago,  is  meeting 
with  considerable  success  in  the  introduction  of  the  im- 
proved Hunning  transmitter  and  American  telephone 
switchboard  and  has  already  sold  a  number  of  equipments. 

The  Mather  Electric  company  of  Manchester,  Conn.,  has 
just  closed  a  contract  with  the  Berlin  Iron  Bridge  company 
of  East  Berlin,  Conn.,  for  equipping  its  new  forge  shop  with 
electric  power.  A  40  kilowatt  generator  and  a  50  horse 
power  motor  will  be  used. 

The  Hogan  Boiler  company  of  Middletown,  N.  Y.,  has 
issued  a  very  attractive  series  of  views  of  some  of  its  recent 
installations  ,  including  a  400  horse  power  Hogan  boiler  of 
the  manifold  type  at  the  State  Homeopathic  Asylum  for  the 
Insane  at  Middletown,  N.  Y. 

C.  E.  Newton,  treasurer  of  the  Jewell  Belling  company 
of  Hartford,  Conn.,  was  a  visitor  to  the  New  York  office  of 
the  Western  Electrician  last  week.  He  reports  un- 
usual business  increase  for  the  past  few  weeks,  indicating  a 
large  trade  in  the  belting  business. 

The  catalogue  of  the  Partrick  .S:  Carter  company,  Phila- 
delphia, for  1S95,  like  everything  else  turned  out  by  this 
corporation,  is  a  model  of  its  class.  It  is  admirably  ar- 
ranged, and  presents  in  a  practical  manner  the  special  fea- 
tures of  the  company's  specialties.  The  catalogue  shows 
that  the  company,  since  its  establishment  in  1S67,  has  been 
advancing  steadily  in  public  favor,  and  its  present  prosper- 
ity is  the  natural  outgrowth  of  the  business  policy  which  it 
has  always  followed.  The  company  is  certainly  to  be  con- 
gratulated upon  its  excellent  showing. 

The  Brodie  Electric  company  of  Manchester,  N.  H.,  has 
brought  out  a  new  automatic  motor  switch  for  which  many 
points  of  superiority  are  claimed.  This  device  combines  a 
double-pole  switch,  adjustable  limit-switch  and  automatic 
cut-off  in  one  piece  of  apparatus,  and  it  would  seem  that  it 
must  prove  valuable  in  all  motor  installations,  protecting 
the  motors  irom  burning  out  under  all  conditions.  The  com- 
pany reports  an  active  demand  for  its  other  specialties,  not- 
ably the  Brodie  tree  insulator.  It  would  be  pleased  to  hear 
from  responsible  supply  houses  in  the  ^Vest  in  regard  to 
handling  these  goods. 

The  Wallace  Electric  company  of  Chicago  has  recently 
taken  the  general  western  agency  of  the  Boston  incandescent 
lamp,  and  is  very  successfully  spreading  the  news  that  "  the 
best  is  the  Boston."  In  connection  with  this  lamp  the  Wal- 
lace company  is  introducing  a  comparatively  new  business  — 
that  of  renewing  burned-out  lamps.  It  claims  that  the  renewal 
of  lamps  has  proven  to  be  entirely  practical,  and  thac  central 
station  managers  can  make  a  considerable  saving  by  having 
their  old  lamps  repaired.  The  process  is  simple.  The  lamp 
is  opened  at  the  top,  the  blackening  removed  from  the  bulb, 
and  the  regular  Boston  filament  inserted.  The  air  is  then 
exhausted,  and  any  lamp  thus  renewed  becomes  practically 
as  good  as  new.  while  the  globe  and  base  are  saved. 


BUSINESS. 


The  Royal  Electric  company  of  Peoria,  111.,  has  completed 
arrangements  with  H.  B.  Coho  &  Co.,  203  Broadway,  New 
York  city,  to  handle  its  alternating  current  apparatus  in  the 
East.  The  latter  firm  has  secured  the  services  of  George  C. 
Hoffman,  formerly  of  the  Westinghouse  company,  who  will 
have  charge  of  its  alternating  current  department. 

Pattison  Brothers,  electrical  engineers  of  136  Liberty 
street,  New  York,  report  that  they  have  a  large  amount  of 
work  on  hand,  the  volume  of  business  showing  a  great 
increase  during  the  last  two  months.  This  concern  has 
the  contract  for  the  electrical  equipment  ol  the  Buckingham 
building.  New  York,  and  the  Scoville  mansion  at  Chapin- 


ville,   Conn.     It  is  also  completing  work  upon  the  electric 
railwa)^  at  Rahway  and  Woodbridge,  N.  J. 

The  general  manager  of  the  Nashold  Cleat  company 
of  the  Monadnock  building,  Chicago,  reports  an  excellent 
business  in  Nashold  cleats.  This  concern  has  met  with 
such  remarkable  success  in  the  introduction  of  its  specialty 
that  it  is  now  developing  other  novelties  fully  as  meritorious 
as  the  cleat.  The  letters  received  in  relation  to  this  cleat 
are  of  a  most  flattering  character,  and  the  best  evidence  of 
the  trade's  appreciation  lies  in  the  fact  that  sample  orders 
are  almost  invariably  followed  by  large  ones. 

W,  F.  Parish,  general  sales  manager  of  the  Racine  Hard- 
ware company,  builder  of  the  Racine  automatic  vertical  and 
horizontal  engine,  whosesales  offices  have  been  in  the  Home 
Insurance  building,  has  moved  to  the  new  Marquette  build- 
ing, corner  of  Adams  and  Dearborn  streets,  Chicago.  The 
new  catalogue  of  the  company  fully  describes  its  improved 
automatic  vertical  and  horizontal  engines,  porcupine 
boilers  and  marine  outfits.  It  is  nicely  gotten  up,  con- 
tains much  information  about  these  engines  and  will  be 
sent  to  interested  parlies  upon  application. 

The  Hogan  Boiler  company  of  Middletown,  N.  Y.,  is  giv- 
ing every  opportunity  to  experts  to  investigate  the  claims 
made  for  its  vertical  water  tube  boilers  in  practical  work. 
A  programme  was  prepared  for  the  public  exhibition  at  the 
works  on  April  9th,  which  will  be  of  interest  to  the  trade, 
■End  is  herewith  reproduced:  Examination  of  quality  of 
steam  through  y<,  inch  valve,  pressure  125  pounds;  opening 
of  4  inch  steam  valve  suddenly  to  atmosphere  to  illustrate 
the  steadiness  of  the  water  line  and  the  dryness  of  the  steam 
under  unusual  conditions ;  use  of  forced  draft  for  one  hour 
or  so,  to  show  the  quantity  of  water  evaporated  and  coal 
used;  use  of  induced  draft  for  one  hour  or  so,  to  show  the 
quantity  of  water  evaporated  and  coal  used;  use  of  natural 
draft  for  one  hour  or  so,  to  show  the  quantity  of  water 
evaporated  and  coal  used;  use  of  side  clampers  by  which  the 
areas  of  flue  openings  are  varied;  examination  with  four 
thermometers  ol  the  temperature  of  water  entering  the  boiler 
from  external  inductors  with  feed  water  (at  from  40'-'  to  50° 
Fahr.)  passing  through  external  inductors,  and  without  feed 
water  passing  through  external  inductor,  the  same  steam 
pressure  to  he  maintained  on  steam  gauge  during  both  ex- 
aminations (these  experiments  are  intended  to  show  that  the 
Hogan  boiler  is  superior  to  the  need  of  feed  water  heaters); 
use  of  internal  inductor  with  blow-through  valve  from  in- 
ternal inductor  to  muddrum,  in  and  out  of  operation;  blow- 
ing off  from  and  blovidng  through  internal  inductor  while 
boiler  is  running  with  muddrum  shut  off  and  muddrum  cover 
removed.  The  testing  apparatus  was  so  arranged  that  the 
quantity  of  water  used  and  the  amount  of  fuel  burned  were 
at  all  times  clearly  apparent  to  the  spectator. 

There  appears  to  be  every  prospect  of  a  boom  in  electric 
elevators.  The  Sprague  Electric  Elevator  company  of  New 
York  reports  recent  installations  as  follows:  Parrott  building, 
San  Francisco,  15  elevators;  Minneapolis  city  hall  and  court 
house,  four  elevators  now  under  construction  and  eight 
others  ordered;  Guaranty  building,  Buffalo,  four;  Fred 
Gerkin  building,  New  York,  two;  New  York  Custom 
House,  two;  Boston  Globe,  two.  In  a  recent  interview  in 
the  New  York  Evening  Sun^  Frank  J.  Sprague,  vice-pres- 
ident of  ihe  company,  said:  -'There  is  a  great  field  for 
electric  elevators  that  is  now  almost  unoccupied.  That  is 
for  small  passenger  elevators  in  private  houses.  They  are 
now  looked  upon  as  a  luxury,  but  they  are  bound  to  become 
a  necessity.  This  elevator  must  be  absolutely  automatic, 
though,  and  will  have  a  controlled  circuit.  It  must  be  cap- 
able of  being  run  from  any  point  to  any  other  point  by  the 
pressing  of  a  button  at  the  landing,  as  one  ^\ould  call  a 
servant,  and  it  must  respond  positively  if  the  conditions  are 
proper,  and  stay  where  it  is  if  they  are  not.  For  instance, 
it  must  not  operate  if  any  landmg  door  is  open.  If  it  did, 
the  result  might  easily  be  fatal.  Again,  if  the  car  is  in  use 
by  one  person  when  wanted  by  another,  the  latter's  call 
must  not  interfere  with  its  operation.  All  of  these  things 
will  be  done  and  many  have  already  been  done."  The 
Sprague  company  is  rejoicing  at  the  termination  of  the  con- 
troversy in  Minneapolis.  The  hydraulic  elevator  companies 
made  a  desperate  effort  to  secure  the  contract  for  the  city 
hall  and  court  house,  but  after  a  four  months'  contest  and 
various  injunctions  and  threats  of  injunctions,  the  electric 
elevator  was  victorious,  the  contract  being  finally  given  to 
the  Sprague  company. 

The  Electric  Protection  company  of  1026  and  102S 
Filbert  street,  Philadelphia,  has  recently  located  at  this 
address  and  will  manufacture  "Plush"  electric  protectors, 
the  Stevens  flush  switch  and  other  electrical  appliances, 
also  do  a  general  experimental  work  and  make  models  of 
all  descriptions.  Several  thousand  dollars  has  been  speni 
in  the  purchase  of  special  tools  and  the  most  imp  oved 
machinery  for  this  class  of  work,  making  one  of  the  best 
equipped  shops  of  its  kind  in  the  country,  having  all  the 
facilities  for  shipment  and  quick  handling  of  work.  Charles 
M.  Swain,  the  president,  is  well  known  in  the  business 
circles  of  Philadelphia.  W,  H.  Dresher  is  the  treasurer 
and  business  manager.  The  manufactory  is  under  the 
personal  charge  of  Frank  Stevens  as  superintendent.  Mr. 
Stevens  is  a  gentleman  well  known  to  the  electrical  trade, 
his  first  start  in  this  line  being  with  the  Weston  Electric 
Light  company  of  Newark,  N.  J.,  and  after  the  purchase 
of  this  company  by  the  United  States  Electric  company  he 
was  with  the  latter  for  some  time,  when  he  went  with 
Edward  Weston,  in  connection  with  the  latter's  laboratory 
work  in  Newark,  N.  J.  After  this  he  accepted  the  position 
of  superintendent  Xor  the  Cleverly  Electrical  Works  of  Phil- 
adelphia, where  he  was  located  eight  years  until  he  came 
with  the  Electric  Protection  company.  Mr.  Stevens  has  in- 
vented a  number  of  novelties  which  are  used  extensively  in 
the  electrical  trade,  his  fifteen  years'  of  experience  in  this 
line  of  work  fitting  him  especially  for  the  position  he  now 
occupies.  With  its  superior  equipment  the  company  is  able 
to  fill  the  largest  orders  promptly  and  satisfactorily.  It  has 
taken  up  an  exceptionally  strong  position  in  its  particular 
field  of  usefulness,  and  the  steady  growth  of  its  business  at 
a  rapidly  acce'erating  rate  may  be  very  confidently  counted 
upon. 
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ILLUSTRATED    ELEGTRIGAL    PATENT    REG0RD. 


536,608.  Electrical  Transformer.  Malcolm  Dickerson, 
Fort  Wayne,  Ind.  Application  filed  November  26, 
1S94. 

In  an  electric  transformer  for  alternating  or  pulsating  cur- 
rents, there  is  claimed  the  combination  of  the  primary  and 
secondary  coils  with  a  continuous  surrounding  envelope  of 
laminated  iron,  each  lamination  having  a  cross  plate  entering 
within  the  coils,  so  arranged  that  by  the  abutting  edges  of  the 
plates  being  out  of  coincidence  withithose  of  each  reversed  ad- 
jacent or  alternate  lamination,  they  will  break  joints. 

536,689.  Electric  Battery.  Hosea  W.  Libbey,  Boston, 
Mass.     Application  filed  Febraary  23,  1894. 

The  cell  consists  of  two  outer  disks  or  plates  having  inwardly 
projecting  rims  or  flanges  of  insulating  material,  a  central  ring 
of  insulating  material,  two  perforated  disks  or  plates  forming 
the  negative  elements  and  a  central  divided  positive  element. 
There  is  absorbent  material  on  each  side  of  the  elements  as  well 
as  means  for  supplying  the  exciting  fluid  to  the  absorbent 
material. 

536,705.     Telephoning   Apparatus.     William  B.  Robeson, 
Philadelphia,  Pa.      Application  filed  September  7,  1S94. 

An  alarm  or  indicator  and  a  receiver,  combined  with  means 
for  operating  the  alarm,  or  indicator,  and  a  controlling  device 
thrown  into  operation  by  the  weight  of  the  receiver  when  un- 
supported for  putting  the  alarm  or  indicator  into  action. 

536,730.  Electrical  Controlling  System  for  Elevators. 
Cyprien  O.  Mailloux,  New  York,  N.  Y.  Application 
filed  December  20,  1894. 

The  last  claim  is  given  :  In  an  electric  controlling  system 
for  elevators,  the  combination  with  a  dynamo  circuit  closed 
through  a  series  of  resistances,  controlling  switches  for  the 
elevator,  motive  power  controlling  mechanism,  and  a  control- 
ling circuit  starting  from  the  dynamo  circuit  and  extending 
through  the  switches  and  having  one  branch  returning  to  the 
dynamo  circuit  at  a  point  such  as  to  shunt  a  portion  of  the  re- 
sistances and  another  branch  extending  through  the  motive 
power  controlling  mechanism  and  returning  to  the  dynamo  cir- 
cuit at  a  point  such  as  to  shunt  a  greater  portion  of  the  resist- 
ances. 

536,748.  Dynamo  Driven  from  Axles  of  Railway  Cars. 
William  Riddle,  Brooklyn,  N.  Y.  Application  filed 
May  31,  1894. 

The  combination  illustrated  shows  the  car  axle  and  a  dy- 
namo, a  dynamo  frame  extending  up  over  the  axle  and  having 
a  bearer  or  journal  box,  an  oil-box  below  the  axle  and  bolts  for 
connecting  the  parts,  a  bearer  upon  which  the  distant  end  of 
the  dynamo  frame  rests  and  upon  whith  it  is  free  to  move  in 
any  direction. 

536.763.  Telephone.  John  Serdinko,  San  Antonio, 
Tex.     Application  filed  December  4,   1S94. 

The  claim  made  for  the  instrument  illustrated  comprises  the 
combination  with  the  magnets  of  a  magneto  call,  the  bobbin, 
the  diaphragm  fixed  in  front  of  the  latter,  the  iron  disk  and 
core  in  proximity  to  the  magnets,  the  core  extending  through 
the  bobbin,  into  close  proximity  to  the  diaphragm,  the  magnets 
of  a  magneto  call  having  the  iron  extension  piece  on  one  side 
only  and  the  magneto  call  armature. 

536.764.  Electric  Block  Signak  Fred  P.  Snow,  Lynn, 
Mass.     Application  filed  April  27,  1S94. 

This  comprises  :  A  section  of  electric  railway  track  between 
two  stations,  a  trolley  wire,  accompanying  such  track,  an  elec- 
tric signal,  a  two-point  switch,  an  electro-magnet,  actuating 
such  switch,  and  a  normally  open  local  circuit  from  the  track, 
through  such  signal  and  switch  magnet,  the  movable  member 
of  such  switch,  and  one  of  the  points  of  the  switch  to  the  trolley 
wire,  at  one  of  tiie  stations,  in  combination  with  a  normally 
open  circuit,extending  from  the  other  of  the  points  of  the  switch 
to  the  trolley  wire,  at  the  other  of  the  stations,  and  means  for 
opening  and  closing  the  circuit. 

536)787.  Telephone  Exchange  System  and  Apparatus. 
Hammond  V.  Hayes  and  Theodore  Spencer,  Cam- 
bridge, Mass.     Application   filed  September  10,   1894. 

A  speaking  telephonecircuit  extending  between  two  terminal 
stations  through  an  intermediate  station,  and  divided  by  inter- 
posed induction  coils  in'o  a  series  of  independent  conductively 
continuous  sections,  each  containing  a  circuit  controller;  a  sig- 
nal current  generator  controlled  thereby;  and  an  automatic 
signal  indicating  device  responsive  thereto. 


NO.    536,787. 

536,792.  Socket  for  Incandescent  Lamps.  Francis  H. 
Soden,  Chicago,  111.     Application    filed   Februaiy  12, 

1890. 

The  socket  illustrated  consists  of  a  shell  of  porcelain  or  like 
material  provided  with  grooves  about  its  inner  periphery,  a  par- 
tition^ of  insulating  material  fitted  removably  in  the  grooves  and 
dividing  the  socket  transversely,  lamp  contacts  mounted  in  the 
partition  to  which  the  conductors  are  connected  at  one  side  of 
the  partition,  cement  filled  in  about  the  conductors,  thus  sealing 
one  end  of  the  socket,  and  means  for  sealing  the  lamp  in  the 
other  end  of  the  socket. 

536,794.  Electric  Controller.  Gustaf  Valley,  Cleveland, 
Ohio.     Application  filed  December  3,  1894. 

An  electric  controller  drum  composed  of  similar  sections  each 
provided  with  the  necessary  contact  strips  and  having  on  their 
sides  lugs  and  cavities  by  which  the  sections  engage  each  other, 
and  a  central  shaft  carrj^ing  top  and  bottom  clamping  plates 
between  which  the  sections  are  secured  together  and  form  a 
rigid  drum. 

536,809.  Electrical  Switchboard.  Francis  W.  Jones, 
New  York,  N.  Y.  Application  filed  January  22, 
1895. 

In  a  switchboard  the  combination  of  parallel  metallic  strips, 
a  series  of  disks  or  buttons  arranged  in  parallel  rows  between 
the_ strips,  arc  shaped  notches  in  the  adjacent  surfaces  of  the 
strips  and  buttons,  to  receive  a  metal  pin  or  plug,  a  foundation 
or  frame  of  fireproof  insulating  material,  mica  disks  between 
the  buttons  and  the  foundation  frame,  and  air  spaces  beuveen 
the  strips  and  the  foundation  frame,  whereby  insulation  is  in- 
creased and  arcing  is  prevented. 


Issiced  April  2,  iSgj. 

536,816.  Combined  Dynamo-electric  Generator  and  Cur- 
rent Dnector.  James  F.  McElroy,  Albany,  N.  Y. 
Application  filed  January  2,  1S92. 

In  a  dynamo-electric  generator  the  combination  is  claimed 
of  a  circular  range  of  fixed  electro-magnets  alternately  included 
in  the  field  and  generating  circuits  of  the  generator,  with  the 
,  field  magnets  alternately  of  opposite  polarity,  an  outer  cylindri- 
cal casing  to  which  the  magnets  are  secured  and  forming  a 
magnetic  circuit  therefor,  a  revolving  armature  shaft,  a  series 
of  unwound  armatures,  one  for  each  pair  of  magnets,  a  hollow 
supporting  body  upon  the  armature  shaft  to  which  the  arma- 
tures are  peripherally  secured,  and  centrifugal  governor  weights 
inclosed  within  the  hollow  body. 

536,828.  Supply  System  for  Electric  Railways.  Albert  C. 
Crehore,  Ithaca,  N.  Y.  Application  filed  July  22, 
1S93. 

The  last  claim  follows;  In  an  electric  railway  system,  an  in- 
sulated main  conductor,  a  series  of  exposed  insulated  contact 
plates  arranged  along  one  rail  of  the  track,  a  similar  series  of 
contact  plates  arranged  along  the  other  rail  of  the  track,  both 
series  normally  disconnected  from  the  main  conductor,  electro- 
magnetic switching  devices  connected  with  each  member  of  one 
side  of  the  series,  and  normally  open  contacts  operated  thereby, 
and  connected  with  each  member  of  the  other  series. 


NO.    536,74s. 

536,848.  Electrolysis.  Henry  Blumenberg,  Jr.,  Mount 
Vernon,  N.  Y.     Application    filed  October  9,  1893. 

The  process  consists  in  placing  an  electrolyte  containing  a 
haloid  salt  in  a  vat,  elcctrolyzing  the  same  setting 
free  the  halogen,  under  pressure  at  the  positive  electrode 
and  the  base  without  pressure  at  the  negative  electrode,  con- 
veying the  halogen  to  a  closed  gas-holder  or  accumulator,  un- 
der pressure,  conveying  the  base  into  a  tank,  and  tapping  the 
halogen  in  the  gas-holder,  when  desired,  and  conveying  the 
same  to  the  tank  where  the  product  is  formed. 

536)855.  System  of  Electrical  Propulsion  ior  Railway 
Cars.  Leon  Dion,  Natick,  Mass.  Application  filed 
June  14,  1S94. 

A  closed  conduit  having  a  cover  or  top  made  in  sections  in- 
sulated one  from  the  other  and  formed  of  metal  which  is  capa- 
ble of  electrical  conductivity,  but  not  susceptible  to  magnetic 
attraction,  a  main  electrical  conductor  and  an  auxiliary  con- 
ductor both  inclosed  within  and  insulated  from  the  bottom  of 
the  conduit,  the  auxiliary  conductor  being  super-imposed  upon 
the  main  conductor  and  composed  of  members  or  portions  of 
conducting  material,  the  connected  members  or  portions  of 
the  auxiliary  conductor  being  susceptible  to  magnetic  attrac- 
tion, 

536.856.  Shade  for  Incandescent  Lamp  Globes.  Leon 
Dion,  Natick,  Mass.     Application  filed  June  14,  1S94. 

The  combination  with  an  adjustable  closed  globe,  or  bulb, 
for  an  incandescent  lamp,  of  a  continuous,  concavo-convex 
shade  adjustable  at  different  angles  upon  the  globe  and  having 
a  flange  concentric  with  and  projecting  nearly  at  a  right  angle 
from  its  concave  face,  the  inner  surface  of  the  flange  having  an 
annular  elastic  cushion  near  its  edge  to  bear  against  the  bulb, 
which  partly  enters  the  flange, 

536.857.  Means  for  the  Insulation  of  Conductors  o£  Elec- 
tricity. Leon  Dion,  Natick,  Mass.  Application  filed 
December  6,  1894. 

This  insulation  consists  of  a  waterproof  sheath,  a  conductor 
arranged  therein,  and  glass  balls  interposed  in  and  filling  the 
space  between  the  sheath  and  conductor. 

536,871  Electric  Double  Semaphore  Block  Signal. 
Nathaniel  O.  Goldsmith,  Cincinnati,  Ohio.  Applica- 
tion filed  March  24,  1S94. 

This  device  consists  of  two  or  more  track  circuits  each 
operating  an  armature  and  magnet,  two  signal  circuits  each 
having  terniinal  connections  made  through  the  armatures,  sig- 
nal mechanism  operated  by  the  circuits  whereby  the  signals  are 
each  controlled  by  trains  on  each  sub-section  and  adjacent  sub- 
sections. 

536,872.  Electric  Block  Signal.  Nathaniel  O.  Gold- 
smith, Cincinnati,  Ohio.  Application  filed  March  24, 
1S94. 

The  first  claim  is  for  an  electric  r-ihvay  block  system,  con- 
sisting of  a  series  of  insulated  sections  of  rails,  an  open  track 
circuit  for  each  section  adapted  to  be  closed  by  the  train,  a 
magnet  and  its  armature  in  each  track  circuit,  two  or  more 
terminals  on  the  armatures,  two  independent  signal  circuits 
connected  through  the  terminals,  and  signal  moving  mechanism 
operated  by  the  signal  circuits  and  adapted  to  move  the  signals 
one  step  by  the  closing  of  one  of  the  track  circuits. 

536.914.  Telephone.  Fred  H.  Brown,  Chicago,  111. 
Application  filed  October  17,  1S94. 

In  a  receiving  telephone,  the  combination  is  claimed  with  a 
suitable  casing  and  a  diaphragm,  of  a  centrally  located  perma- 
nent magnet  projected  into  the  casing  with  its  pole  adiaccnt  to 
the  diaphragm,  and  a  semi-circu'arpermanentmagnet  arranged 
within  the  casing  with  its  body  and  poles  remote  from  the  other 
magnet,  so  that  the  interior  magnet  is  charged  with  the  same 
polarity  as  the  contacting  pole  ol  the  other  magnet. 

536.915.  Supply  System  for  Electric  Railways,  John  M. 
Byron,  New  York,  N.  Y.     Application  filed  June  16, 

1S94. 

The  first  claim  follows:  In  an  electric  railway,  the  combi- 
nation, with  the  main-line  wire,  and  a  trolley  rail  composed  of 
sections  insulated  from  each  other,  and  a  trolley  contact  ar- 
ranged between  the  sections,  of  the  switch,  consisting  of  op- 
positely-arranged magnets,  a  pivoted  double  armature,  a 
sector-shaped  arm,  pendant  from  the  armature  and  swinging 
with  it,  and  having  a  portion  of  its  arc  insulated,  two  switch 
contacts  on  which  such  arc  slides,  and  electrical  connections 
between  all  the  aforesaid  contacts  and  other  parts    mentioned. 

536,918.  Closed  Conduit  System  for  Electric  Railways. 
Edwin  D.  Chaplin  and  Leon  Dion,  Natick,  Mass. 
Application  filed  June  14,  1S94. 

The  chief  features  claimed  are  a  conduit  or  subway  entirely 
closed  at  all    points,  a  main    conductor    or  feeder,  arranged 


therein,  and  an  auxiliary  conductor  consisting  of  a  series  of 
strips  or  filaments  having  conductivity  and  susceptible  to 
magnetic  attraction,  their  ends  being  overlapped  and  connected 
by  a  slot  in  one  and  a  tongue  and  cross-head*«n  the  other. 
536,920.  Telephone  System.  Frank  R.  Colvin,  New 
York,  N.  Y.     Application  filed  December  20,  1894. 

_  A  plurality  of  subscribers'  circuits  leading  to  a  common  sta- 
tion, a  call-receiving  instrument  in  each  subscriber's  circuit,  a 
direct  current  transmitter  and  telephone  receiver  adapted  to  be 
cut  in  at  each  subscriber's  station,  connectors  at  the  common 
station  for  coupling  two  subscriber's  circuits  in  series  relation 
to  each  other,  and  a  source  of  continuous  current  between  the 
connectors  for  charging  the  transmitters. 

536)923.     Safety    Device    for    Electric    Railways   Having 

Sectional    Conductors.     Leon    Dion,    Natick,    Mass. 
Application  filed  June  14,  1894. 

A  car  taking  current  from  a  series  of  contact  plates,  an  elec- 
trically operated  signal,  and  contact  devices  connected  with 
the  signal  and  adjustable  toward  and  from  the  contact-plates, 
in  order  to  follow  the  rearmost  current  collecting  device. 

536,926.  Electric  Clock-winding  Mechanism.  Martin  V. 
B.  Ethridge,  Everett,  and  Joseph  H.  Eastman,  BostoUj 
Mass.     Application  filed  April  28,  1S94. 

Claim  I  reads:  The  combination,  with  a  time  train,  of  a 
motor,  an  electric  circuit  including  an  electro-magnet,  an  arma- 
ture controlled  by  the  magnet,  a  circuit  controller  composed  of 
a  hermetically  closed  tube  mechanically  connected  with  the 
armature,  a  gravitating  circuit  closing  and  breaking  device, 
and  circuit  terminals  within  the  tube,  and  mechanical  connec- 
tions between  the  motor  and  the  connected  armature  and  circuit 
controller,  through  which  the  motor  is  set  for  action  by  the 
armature  when  the  circuit  is  closed,  and  the  circuit  controller 
is  caused  to  close  the  circuit  when  the  motor  is  expending  its 
force. 

536,952.     Conduit  Electric  Railway.    Tyre  C.  Hughes  and 
Arthur  W.    Adams,  St.     Louis,  Mo.     Application  filed 
February  12,  1S94. 

A  conduit,  a  working  conductor  therein  normally  held  out  of 
electric  connection  with  the  supply  conductors  or  feeders,  and  a 
switch  for  making  and  breaking  the  connection  between  the 
workin-r  and  supply  conductors;  with  a  flexible  cord  connecting 
the  working  conductor  and  the  switch, 

536,963.  Dynamo-electric  Machine.  James  F.  McElroy, 
Albany,  N.  Y.     Apphcation  filed  July  24,  1S94. 

A  disk  composed  of  two  like  halves,  each  consisting  of  a  seg- 
ment having  windings  crossing  diametrically  and  returning 
peripherally,  and  an  armature  shaft  secured  to  the  segments 
are  claimed. 

536,967.  Trolley  Support  for  Electric  Railway  Cars. 
Emil  B.  W.  Reichel,  Chariot tenburg,  Germany.  Ap- 
plication filed  October  25,  1894. 

A  support  for  a  contact  device  of  an  electric  railway  car  com- 
prises an  arm  swinging  at  its  lower  end  upon  a  horizontal 
pivot,  which  pivot  is  vertically  movable  and  is  provided  with 
means  for  pressing  the  pivot  upwardly. 

536.973.  Brush  Holder  for  Dynamo-electric  Machines  and 
Motors.  Gustaf  Valley,  Cleveland,  Ohio.  Applica- 
tion filed  December  15,  1S94. 

A  brush  holder  for  dynamo-electricmachines  and  motors  com- 
prising in  combination  the  recessed  body  and  brush  sliding 
therein,  a  brush-feeding  arm  pivoted  to  the  holder  body  and 
carrying  a  follower  which  bears  against  the  brush,  a  guide-pin 
pivoted  to  the  feeding  arm  and  engaging  an  opening  in  the 
holder  body,  and  a  spring  interposed  between  a  rigid  part  of 
the  holder  body  and  a  lug  or  shoulder  on  the  guide-pin, 

536.974.  Electric  Organ  Coupling  Mechanism.  Edwin 
S.  Votey,  Detroit,  Mich.  Application  filed  April  7, 
1S94. 

The  last  claim  reads :  In  an  organ  coupler,  a  set  of  indepen- 
dent spring  bars,  a  corresponding  set  of  independent  contact 
bars,  electrical  conductors  connecting  the  organ  action  with  the 
contact  bars,  a  batterj-  in  circuit  with  the  conductors,  electrical 
conductors  independently  connecting  each  of  the  spring  bars 
with  the  battery,  a  key  connected  with  the  set  of  spring  bars  to 
simultaneously  make  and  break  electrical  connection  between 
each  of  the  spring  bars  and  its  opposing  contact  bar,  and  a 
switch  located  in  one  of  the  conductors  connecting  the  spring 
bars  with  the  battery  whereby  the  circuit  through  one  of  the 
spring  bars  may  be  opened  or  closed  at  the  will  of  the  operator 
while  the  circuit  through  the  remaining  spring  bar  is  closed. 


NO.  536,792. 

536,975.  Electrically  Controlled  Magnet  and  Valve  for 
Pipe  Organs.  Edwin  S,  Votey  and  William  D.  Wood, 
Detroit,  Mich.     Application  filed  April  7,  1894. 

An  electrical  magnet  having  in  combination  a  metal  base 
provided  with  inlet  and  exhaust  orifices  communicable  with 
each  other,  an  armature  to  control  the  communication,  a  core 
and  its  windings  to  operate  the  armature,  and  a  thimble  having 
a  threaded  engagement  with  the  base,  to  hold  the  core  and  its 
windings  in  connection  therewith. 

536.977.  Electro-magnet  for  Pipe  Organs.  Edwin  S. 
Votey,  William  B.  Fleming  and  William  D.  Wood, 
Detroit,  Mich.     Application  filed  April  7,  1S94. 

An  electrical  magnet  constructed  with  a  metal  cup  or  base 
provided  with  communicable  channels  and  with  a  flange  or  seat 
toward  one  end  thereof,  an  armature  controlling  the  corrjmuni- 
cation  of  the  channels,  a  magnet  core  and  its  windings  having 
its  poles  united  by  a  closed  plate  seated  upon  the  flange,  and  a 
metal  cap  engaged  with  the  cup  over  the  plate  to  hold  the  plate 
to  its  seat. 

536.978.  Electro-pneumatic  Stop  Action  for  Pipe  Organs. 
Edwin  S.  Votey,  WiUiam  B.  Fleming  and  William  D. 
Wood,  Detroit,  Mich.  Application  filed  April  16, 
1894. 

In  an  organ,  the  combination  with  a  stop  action  magnet  box 
provided  with  a  pneumatic,  a  supply  duct  and  a  duct  leading  to 
the  pneumatic,  of  an  electrical  magnet  constructed  with  channels 
communicable  one  with  another  therethrough,  an  armature  to 
conirol  the  communication,  one  of  the  channels  communicating" 
with  the  duct  and  the'  other  channel  communicating  with 
another  duct. 
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Distribution    of  Power  from  Niagara. 

Bv  Frank  C.  Perkins. 
With  the  announcement  that  the  first  5,000  horse  power 
dynamo  at  the  generating  station  of  the  Niagara  Falls  Pow- 
er company  is  soon  to  be  electrically  tested,  comes  the  not 
les^  interesting  information  that  several  of  the  corporations 
that  intend  to  take  current  from  this  plant  are  rapidly  com- 
pleting their  arrangements  and  that  they  will  in  all  proba- 
bility be  in  readiness  as  soon  as  the  work  at  the  power 
house  is  far  enough  advanced  to  permit  starting  up  part  of 
the  machinery.  Prominent  among  these  are  the  Pittsburg 
Reduction  company  and  the  Carborundum  company,  exte- 
rior views  of   the  works  of    both  being  shown  in  Fig.  2. 


are  many  minor  parts  of  the  dynamo  yet  to  be  attached.*  A 
thorough  mechanical  test  was  recently  made  in  the  presence 
of  a  number  of  the  stockholders,  and  the  result,  it  is  re- 
ported, was  satisfactory  in  every  respect.  This  has  been 
erroneously  reported  as  an  electrical  test.  As  yet  no 
electrical  test  has  been  made,  and  it  is  announced  that  con- 
siderable time  will  be  required  to  complete  the  arrange- 
ments for  it.  Work  on  the  second  dynamo  has  been 
started;  portions  of  the  other  two  machines  are  arriving 
daily  and  all  of  the  parts  are  expected  in  a  few  days.  Be- 
tween 20  and  30  men  are  now  engaged  m  construction  work 
at  the  power  house.  Several  changes  in  details  have  been 
determined  upon.     The  plans  of  the  switchboard  have  been 


At  present  this  plant  consists  of  four  rotary  transformer 
of  500  horse  power  each,  and  eight  static  transformers. 
The  illustration  on  this  page.  Fig.  i,  gives  a  good 
idea  of  the  general  arrangement  of  the  interior  of  this 
plant,  showing  the  rotary  transformers,  the  static  trans- 
formers and  the  switchboards.  The  traveling  crane  used 
for  assembling  the  heavy  parts  of  the  electrical  machines 
may  be  seen  in  the  background.  The  transformer  room 
is  87  feet  long  and  50  feet  wide  and  at  present  there  are 
installed  on  the  right  side  the  four  rotary  transformers,  eight 
static  transformers  and  two  switchboards — one  direct  and 
one  alternating — for  each  rotary  transformer.  A  duplicate 
plant  of  the  same  sized  machines  may  be  installed  on  the  left. 
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SWITCHBOARDS   AND   TRAVELING   CRANE. 


The  Pittsburg  Reduction  company  will  occupy  the  large 
building  in  the  background,  while  the  Carborundum  works 
will  be  located <n  the  brick  building  shown  in  the  foreground. 
The  latter  company  will  need  1,000  horse  power  at  the 
beginning,  and  its  plant  will  be  enlarged,  as  soon  as  addi- 
tional power  can  be  secured  from  the  Niagara  company. 

Just  now  there  is  an  air  of  mystery  about  the  power 
house,  owing  to  the  fact  that  no  one  can  obtain  admission, 
except  employes,  without  the  consent  of  the  Construction 
■  company.  There  are  orders  on  the  door  to  this  effect,  and 
it  is  useless  to  try  to  gain  admittance  without  a  passport, 
unless  in  company  with  an  official.  This  state  of  affairs  ts 
the  result  of  orders  received  from  the  New  York  office  some 
weeks  a""o.  Those  in  charge  of  the  work  now  are  W.  I. 
Breckenridge,  chief  engineer  of  the  Cataract  Construction 
company;  L.  B.  Stillwell,  electrical  engineer  of  the  Westing- 
house  company,  and  Superintendent  Hand  of  the  I.  P. 
Morris  company.  The  lest  will  be  in  charge  of  Engineer 
Stillwell  and  it  is  to  be  a  thorough  and  practical  one.  There 


materially  changed  and  it  is  now  said  that  instead  of  having 
a  regular  upright  switchboard  mounted  upon  the  switchboard 
room  or  platform,  the  electrical  instruments  and  controlling 
mechanis:n  for  the  switches  will  be  mounted  and  operated 
from  tables  or  standards  upon  the  switchboard  platform. 

The  principal  object  of  this  article  is  to  show  what  prog- 
ress has  been  made  in  the  preparations  for  utilizing  ihe 
power  to  be  generated  at  the  Falls.  It  may  be  said  that  of 
all  the  manufacturers  who  have  contracted  for  electric  power 
none  has  taken  as  bold  steps  to  utilize  the  current,  nor  in- 
vested capital  as  lavishly,  as  the  Pittsburg  Reduction 
company.  This  company  has  now  installed  apparatus  for 
utilizing  about  2,000  horse  power,  with  provisions  made  for 
duplicating  the  present  capacity,  making  a  total  of  4,000 
horse  power. 

PITTSBURG   REDUCTION  COMPANY'S  ELECTRIC   PLANT. 

The  transformer  plant  of  the  Pittsburg  Reduction  com- 
pany is  about  complete  and  ready  to  receive  current  from 
the  generators  at  the  power  house. 


The  cables  from  the  power  house  are  laid  in  a  subway 
Fig.  3,  and  are  four  in  number.  They  are  laid  upon  the 
wooden  floor  of  the  subway  without  insulators,  the  only 
wires  run  on  the  iron  supports  being  those  used  for  tele- 
phone purposes.  The  high-tension  cables  are  lead  cov- 
ered and  were  furnished  by  the  General  Electric  company. 
They  are  i'}{  inches  m  diameter,  outside  measurement, 
and  the  conductors  in  these  cables  are  each  of  950,000 
circular  mils.  The  cables  enter  the  transformer  house  pit 
through  a  somewhat  smaller  connecting  subway.  The 
alternating  current  at  2,000  volts,  as  received  from  the 
main  cables  of  the  Niagara  Power  company,  is  conducted 
through  the  small  subway  and  pit  under  the  stationary 
transformers  and  air  blowers  by  four  sets  of  cables,  two  in 
multiple.  These  cables  are  lead  covered  and  are  l^ 
inch  in  diameter  and  are  composed  of  strands  of  No.  17 
wire.  They  were  furnished  by  the  General  Electric  com- 
pany. They  lay  on  the  floor  of  the  pit,  which  is  three  feet 
deep  and  eight  feet  wide.  These  high  tension  cables  are  con- 
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nected  to  the  static  transformers  after  passing  the  double- 
throw  switches  just  above  the  pit.  The  connections  to  the 
transformers  and  switchboard  hi  the  pit  are  very  large,  and 
the  view  of  the  pit  and  these  connections,  which  are  very 
interesting,  may  be  seen  in  Fig.  4.  In  this  view  may  be  seen 
also  the  porcelain  supports  attached  to  the  iron  framework 
and  the  heavy  alternating  low-tension  bus-bars,  the  small, 
high-tension  cables  at  the  right,  and  the  large  cables  at 
the  top  passing  through  porcelain  tubes  to  the  stationary 
transformers  above. 

Trans/o?-»iatio}i  to  Direct  Ctirrent. 

The  two-phase  alternating  current  at  2, 000, volts  is  trans- 
formed by  static  step-down  transformers  to  115  volts.  The 
alternating  current  is  then  conducted  to  the  collector  rings 
ofthe  rotary  transformers  at  115  volts,  and  is  converted 
into  a  continuous  current  at  160  volts  potential.  It  is  then 
ready  for  use  in  the  redaction  of  the  metal  aluminum.  For 
this  purpose  a  continuous  current  is  necessary. 
Direct  Ciwrent  Conductors. 

The  rotary  transformers  are  connected  in  parallel  on  the 
direct  current  side.  The  direct  current  bus-bars  are  six 
inches  by  one-half  inch,  increasing  as  the  machines  are 
added  to  six  inches  by  one  and  one-half  inches.  It  is  intended 
that  ordinarily  only  three  machines  will  be  used,  the  fourth 
being  held  in  reserve,  although  all  may  be  connected  and 
used  to  deliver  fully  10,000  amperes  at  160  volts  at  full  load 
if  desired. 

Alternating   Conductor  Pit  and  Switchboard. 

Alternating  current  of  liigh  tension  is  conducted  to  the 
alternating  distributing  switchboard,  a  front  view  of  which 
is  given  in  Fig.  5  and  back  view  in  Fig.  6.  The  upper  part 
of  the  switchboard  controls  the  high-tension  alternating 
current  and  the  lead  covered  high-tension  cables  may  be 
seen  hanging  over  the  top  of  the  switchlsoard  in  Fig.  7,  as 
they  have  not  yet  been  connected.  On  the  high-tension  cir- 
cuit there  are  to  be  connnected  four  General  Electric 
high-potential  alternating  current  ammeters  reading  about 
150  amperes.  Potential  indicators  are  to  be  mounted  on  the 
switchboards  which  simply  note  whether  the  voltage  is  high, 
low  or  normal. 

Ths  high-tension  alternating  current  leaving  the  switch- 
board enters  the  static  transformers  at  2,000  volts  and  is 
delivere:d  again  to  the  switchboard  at  115  volts.  The  alter- 
nating low-tension  bus-bars  are  mounted  on  porcelain  in- 
sulatois  in  the  pit.  The  connections  to  transformers  and 
switchboard  below  in  the  pit  may  be  seen  in  Fig.  4  and  on 
the  lower  part  of  the  alternating  switchboard  in  Fig.  6.  This 
pit  contains  all  the  alternating  conductors,  cables  and  bus- 
bars for  both  the  high  and  low-tension  circuits.  Thelow- 
tension  alternatin?^  current  bus-bars    are  arransred  witli    four 
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SUBWAY,    SHOWING    HIGH-TENSION    CABLES    ON 

FLOOR   AT  THE   LEFT. 

sets,  two  in  multiple,  and  consist  of  copper  bars  four  inches 
by  one-half  inch. 

It  has  been  announced  that  there  will  be  no  magnetic  or 
fusible  cut-outs  used  on  either  the  direct  or  alternating  cir- 
cuits in  the  transformer  house.  An  automatic  cutout  will 
be  employed  on  the  main  circuit  at  the  power  house  to  pro- 
tect the  machines. 

Static  Transformers. 

There  are  two  static  transformers  for  each  rotary  trans- 
former, making  a  total  of  eight  stationary  transformers,  and 
they  are  specially  designed  to  meet  the  required  conditions. 
These  transformers  are  expected  to  have  an  efficiency  of  97 
per  cent,  at  full  load  and  a  variation  in  temperature  not  to 
exceed  40  degrees  C.  above  the  temperature  of  the  room  under 
continuous  working  conditions.  These  converters  have  iron 
cores  27  inches  by  39;<  inches  by  53  inches  and  each  has  a 
capacity  for  200  kilowatts.  The  transformers  are  installed 
directly  over  the  alternating  conductor  pit  and  occupy  a  floor 
pace  of  36  inches  by  52^^  inches. 


Blowers  for  Ventilating  the  Static  Trans  for  jners. 
The  ventilation  of  these  transformers  is  accomplished  by 
the  use  of  the  air  blast.  The  blowers,  two  in  number,  are 
operated  by  electric  motors.  Each  blower  has  an  electric 
motor  coupled  directly  to  the  blower  shaft.  The  blowers  are 
mounted  over  the  conductor  pit  at  one  end  of  the  transformer 
house  and  the  air  is  forced  into  the  pit,  which  is  sealed  air- 
tight, except  at  the  base  of  the  converters.  The  bed  plates 
of  the  converters  are  perforated  and  the  amount  of  air  ad- 
mitted to  the  transformers  is  controlled  by  dampers  or  slide 
valves.  The  air  is  thus  forced  upward  through  the  trans- 
formers into  the  transformer  room  at  a  pressure  of  about  one- 
half  ounce  to  the  square  inch.  In  order  to  accomplish  this  thor- 
ough ventilation,  the  transformers,  as  shown  in  Figs,  i  and 
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FIG.     2.       DISTRIBUTION     OF     rOWF.R     FROM     NIAGARA.— 
PITTSBURG    REDUCTION    COMPANY'S    AND    CARBO- 
RUNDUM WORKS. 

6,  are  built  up  of  laminated  sheets  in  the  usual  way,  but  in- 
stead of  being  bolted  into  one  solid  mass  the  laminations  are 
divided  up  into  sections  through  which  the  air  is  forced  from 
the  pit  below. 

Test  of  Static  Transforrncrs. 

The  cables  connecting  the  alternating  low  tension  second- 
ary of  the  static  transformers  to  the  lower  part  of  the  alter- 
nating switchboard  have  a  section  of  1,500,000  circula 
mills.  The  double-throw  switches  for  both  high  and  low 
alternating  current  may  be  seen  in  Fig.  5,  and  the  peculiar 
heavy  connections  may  be  seen  on  the  back  ol  the  switch- 
board, Fig.  6.  From  a  test  ol  the  static  transformers  made 
at  Lynn  it  was  found  that  by  the  aid  of  the  air  blast  the  tem- 
perature of  the  converters  reached  a  maximum  of  61  degrees 
C.  after  a  nine  hours'  run;  while  the  maximum  reached  with- 
out the  air  blast  was  92  degrees  C.  after  seven  hours. 
Alternating  Side  of  Rotary  Transfoimers. 

Alternating  current  of  low  tension  at  115  volts  after  pass- 
ing the  double-throw  switches  het  alternating  current 
switchboard  is  conducted  by  four  sets  of  cables,  two  in  mul- 
tiple, to  the  collector  rings  ol  the  rotary  transformers.  These 
cables  are  i^  inches  in  diameter,  and  the  conductors  each 
have  a  cross- section  of  1,000,000  circular  mills.  The  collector 
rings,  four  in  number,  receive  the  current  from  56  brushes 
and  C(mduct  the  same  to  the  transformer  armature  coils. 
Direct  Cttnrnt  Side  of  Rotary  Transforniei's. 

Coils,  in  which  the  direct  current  is  generated,  are  wound 
on  the  same  armature  and  the  current  is  taken  from  the 
commutator  by  60  brushes.  The  spider  and  commutator 
and  direct  current  side  of  the  rotary  transformers  may  be 
seen  in  Fig.  7.  The  cut  shows  that  the  transformer  is  very 
large  and  it  also  gives  a  side  view  of  the  direct  current 
switchboard  at  the  right.  The  armature  make.s  150  revolu- 
tions per  minute  and  is  driven  as  a  quarter-phase  motor 
having  400  kilowatts  capacity.  The  rotary  transformer  has 
twenty  poles,  which  may  be  best  appreciated  by  reference  to 
the  illustration,  FJg.  6.  These  machines  stand  11  feet  6 
inches  high  and  the  base  of  the  transformer  occupies  a  space 
13  feet  6  inches  by  9  feet  10  inches.  The  diameter  of  the 
armature  is  90  inches  and  the  magnet  frame,  as  will  be  seen 
in  Figs.  6  and  7,  extends  considerably  below  the  floor  line. 
Regulation  and  Efficiency. 

The  regulation  and  efficiency  of  the  rotary  transformers 
are  no  doubt  very  high,  and  the  efficiency  of  the  static  trans- 
formers should  be  97  per  cent.  The  regulation  is  also  ex- 
pected to  be  very  high,  five  per  cent,  being  the  maximum  vari- 
ation in  electromotive  force.  It  is  said  that  94^  per  cent. 
is  the  guaranteed  efficiency  of  both  rotary  and  static  trans- 
formers combined. 

Direct  Current  Switchboard. 

From  the  direct  current  brushes  the  current  is  conveyed 
to  the  direct  current  switchboard,  illustrated  in  Fig.  8  and 
also  seen  in  Fig.  7,  showing  connections  on  the  back.  After 
passing  through  the  heavy  main  switches  and  Weston  am- 
meters, the  direct  current  at  160  volts  pressure  is  conducted 
to  the  bus-bars  in  the  direct  current  conductor  pit.  These  bus- 
bars are  one-half  inch  thick  and  six  inches  wide  and  conduct 


the  current,  to  the  cables  or  conductors  leading  to  the  alumi- 
num pots,  its  final  destination.  The  Weston  ammeters  for 
measuring  the  direct  current  are  mounted  on  the  switch- 
board at  the  top  and  read  to  3,000  amperes.  The  potential 
indicators  were  built  by  the  General  Electric  company  and 
simply  note  whether  the  voltage  is  high, low  or  normal. 

No  data  or  ilhistraiions  of  the  aluminum  pots  and  fur- 
naces for  the  reduction  of  the  metal  from  the  ore,  or  views  of 
the  interior  of  that  portion  of  the  works  containing  the  same 
could  be  obtained,  as  the  company  wishes  to  keep  that 
part  of  the  work  secret. 

OTHER    PROJECTS. 

In  addition  to  the  contracts  already  alluded  to,  there  are 
many  more  schemes  on  foot  based  upon  the  supposition  iliat 
power  can  be  produced  cheaply  from  the  Falls  company. 
Of  these  several  have  reached  a  stage  where  the  projectors 
and  advocates  are  making  definite  plans,  but  there  are  or 
course  numerous  other  schemes  that  have  not  yet  assumed 
tangible  shape. 

iViagara  Falls  Electric  Lighting  Plant. 

The  Buffalo  and  Niagara  Falls  Electric  Light  &  Power 
company,  a  view  of  whose  station  is  given  in  Fig.  9,  is  now 
supplying  current  for  the  arc  and  incandescent  lights  and 
electric  motors  for  the  city  of  Niagara  Falls.  The  total 
power  used  is  from  300  to  500  horse  power.  This  company 
will  undoubtedly  contract  for  power  with  the  Niagara  Falls 
Power  company,  if  satisfactory  terms  can  be  made.  At 
present  a  Reynolds-Corliss  engine  is  used,  the  size  being 
22  by4S  and  developing  260  horse  power  at  125  pounds  steam 
pressure  and  at  95  revolutions  per  minute.  A  100  horse 
power  Rice  automatic  engine  operates  the  day  load  for  light 
and  power  circuits.  There  are  in  use  at  present  about  2S0 
street  arc  lights,  40  private  arc  lights  and  r,ooo  to  1,500  in- 
candescent lights.  Brush  arc  light  apparatus  is  used  and 
Brush  and  Westinghouse  alternators  for  the  incandescent 
lights.  No  doubt  the  rates  for  current  in  the  city  of  Niag- 
ara Falls  will  be  reduced  if  the  proposed  plan  is  adopted. 
Nei.v    York   Central  Railroad  Plant. 

That  the  New  York  Central  Railroad  company  has  de- 
cided to  use  electricity  generated  at  the  Falls  for  operating 
trains  between  Buffalo  and  Niagara  Falls  is  now  a  certainty. 
The  Buffalo  Express  says:  "The  present  road  will  be 
equipped  with  a  monster  trolley  system  and  motor  cars 
will  be  procured  of  such  power  that  trains  of  the  latest  and 
best  in  passenger  coaches  may  be  drawn  over  the  line  witli 
no  decrease  from  the  present  rate  of  speed,  though  comfort 
in  travel  will  be  enhanced  and  fares  will  be  reduced.  Or- 
ders have  been   issued  to  begin  the  work   at  once  and  it  is 


MG.    4.       DISTRIBUTION     OF     POWER     FROM     NIAGARA. 

ALTERNATING   CURRENT    CONDUCTOR   PIT,    SHOWING 
CONNECTIONS  TO  SWITCHBOARD  AND  RUS-BARS. 

expected  the  line  will  be  ready  to  care  for  a  large  part  of  the 
heavy  summer  traffic.  Trains  will  be  run  between  the  Ex- 
change street  station  and  the  Falls  at  frequent  intervals  and 
stops  will  be  made  at  the  usual  stations.  It  is  not  known  that 
the  Central  intends  to  apply  the  new  system  to  transporting 
freight,  but  the  local  passenger  service  is  to  undergo  a  com- 
plete change  from  steam  to  electricity."  There  is  no  doubt 
that  power  from  the  Falls  will  be  utilized  for  the  purpose 
of  operating  these  trains. 

Buffalo  Water  Works  to  Use  Electric  Poioer. 
The  subject  of  making  a  contract  with  the  Niagara  Falls 
Power  company  to  supply  current  to  Buffalo  is  now  under 
discussion  by  the  city  council,  and  is  said  to  be  about  de- 
cided. A  sub-committee  has  been  appointed  to  draft  an 
electric  power  franchise.  I'he  meetings  of  the  street  com- 
mittee are  now  held  in  secret  and  the  details  of  the  discus- 
sion are  vidthheld  from  the  public,  but  the  following  state- 
ments obtained  and  published  by  the  Buffalo  Commercial 
are  of  special  interest,  as  they  relate  to  a  rate  of  $20  per  horse 
power  which  the  city  wishes  to  pay  for  electric  power  to 
operate  the  pumps  at  the  city  water  works,  and  a  rate  to 
the  Buffalo  General  Electric  company,  so  that  the  city  may 
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obtain  arc  lights  at  $50  per  annum,  while  at  present  the  rate 
is  about  $127  per  horse  power  per  annum.     It  says: 

The  action  taken  at  the  session  may  be  summarized  as 
follows:  A  franchise  was  favored.  Fifteen  years  was  fixed 
as  the  time  limit.  The  right  was  reserved  to  buy  the  plant 
at  appraisal  at  the  expiration  of  the  grant.  It  was  decided 
that  the  city  should  pay  $50  per  annum  for  each  arc  light, 
and  $20  per  horse  power  per  annum  at  the  water  works. 
These  were  the  primal  recommendations  of  the  joint  com- 


FIG.      5.        DISTRIBUTION     OF     POWER     FROM     NIAGARA. — 
FRONT  VIEW   OF    ALTERNATING   CURRENT   SWITCH- 
BOARD, SHOWING  DOUBLE-THROW  SWITCHES. 

mittee  to  the  sub-committee  appointed  to  frame  the  bill  to- 
gether with  the  corporation  counsel. 

In  addition  to  the  foregoing  recommendations,  there  were 
subsidiary  discussions  regarding  the  amount  of  power  to  be 
delivered,  the  fixing  of  a  flat  rate  and  the  influence  of  local- 
ity i»n  price.  These  matters  were  left  to  the  sub-comnuL- 
lee,  as  no  decision  was  reached. 

The  method  of  transmission  of  the  power  was  discussed 
and  the  suggestion  was  oflered  that  the  conduits  could  be 
laid  beside  the  Belt  Line  tracks  and  thus  circle  the  city 
without  material  interference  with  the  street  system. 

The  quantity  of  the  electric  power  was  the  next  problem. 

A  stipulation  of  10,000  horse  power  a  year  for  the  next 
three  years  was  suggested,  but  fhe  question  was  left  to  a 
sub-committee.  Another  suggestion  was  that  a  clause  be 
inserted  in  the  franchise,  stipulating  that  at  the  expiration  of 
ten  years  or  such  a  time  as  the  income  should  overbalance  the 
necessary  expenditure,  the  company  should  pay  2,}4  per 
cent,  of  its  gross  earnings  to  the  city,  as  in  the  case  with  the 
street  railroad  company.  By  such  a  provision  it  was 
argued  the  taxpayers  would  derive  a  direct  benefit  from  the 
corporation.  The  motion,  however,  was  defeated  by  a  con- 
siderable majority. 

The  plant,  it  was  determined,  should  be  constructed  and 
operated  in  such  a  manner  as  to  secure  life  and  property; 
the  work  to  be  under  the  direction  of  the  Board  of  Public 
Works  with  the  approval  of  the  Common  Council  and  subject 
to  modification  at  any  time,  and  the  company  agreeing  to 
indemify  the  city  against  any  and  all  damage. 

The  effect  of  locality  on  the  price  of  power,  owing  to  a 
wide  diversity  of  opinion,  was  also  relegated  to  the  sub- 
committee. 

The  price  of  arc  lighls  and  cost  of  power  for  the  water 
works  was  then  discussed  and  $50  per  light  and  $20  per 
horse  power  were  the  figures  that  the  sub-committee  were 
recommended  to  draft. 


Electric   Mail  Cars  for  Boston. 

Arrangements  have  been  made  between  the  postal  depart- 
ment of  the  government  and  the  West  End  Street  Railway 
company  of  Boston  for  the  distribution  of  mail  between 
the  central  postoflice  and  sub-stations  of  Boston  by  electric 
cars.  The  details  of  the  arrangement  were  completed  last 
week  by  President  Little  of  the  West  End  company  and 
General  Neilsen,  representing  the  Postoflice  Department. 
The  service  will  go  into  effect  May  ist,  at  which  time  many 
of  the  mail  teams  will  be  dispensed  with.  By  this  arrange- 
ment Boston  will  have  the  longest  street  car  service  of  any 
city  in  the  United  States  now  carrying  United  States  mails, 
the  number  of  miles  to  be  run  being  about  390.  The  cars 
to  be  run  will  be  especially  fitted  up  as  railway  mail  cars. 
Three  cars  will  be  devoted  entirely  to  this  service  and  four 
will  be  apartment  mail  cars. 


The  Telephone  Question. 

Although  the  plans  of  the  Standard  Telephone  company,  as 
published  in  the  Western  Electricl\n  last  week,  were  the 
general  topic  of  conversation  among  electrical  and  financial 
men,  little  was  added  to  the  details  of  the  story  as  printed. 
It  is  the  general  impression  that  an  arrangement  will  be 
made  with  the  Postal  Telegraph  company  by  which  the  new 
corporation  will  be  given  valuable  assistance.  It  is  an- 
nounced that  the  new  company  will  at  once  take  offices  in 
the  Postal  building  in  New  York,  which  wdl  be  the  head- 
quarters of  the  corporation.  Mr.  Mackay,  of  the  Postal 
company,  is  one  of  the  stockholders  in  the  concern.  Mr. 
Barnes  confirms  the  statement  that  the  capital  of  the  com- 
pany is  all  paid  up,  and  that  there  arefifty  different  companies 
chartered  and  organized.  He  says  further:  "We  have 
over  two  hundred  prominent  capitalists  in  the  United  States 
interested  in  the  company.  We  propose  to  commence  our 
service  this  summer  in  New  York  with  a  rate  of  $3  a  month 
for  telephones.  We  have  purposely  kept  the  matter  very 
quiet  for  nearly  three  years  until  we  had  secured  the  fran,- 
chises  we  wanted.  One  of  the  counsel,  the  Hon.  C.  H.  Al- 
drich,  who  is  the  counsel,  also,  for  Milo  G.  Kellogg,  who 
controls  the  only  switchboard  that  can  be  used  against  the 
Bell  patents,  is  now  in  this  city  with  his  client  conferring 
with  our  people." 

Director  Felix  Rachemann,  of  Balch  &  Rachemann,  Bos- 
ton, said,  speaking  of  the  new  telephone  company: 

"There  are  some  surprises  in  store.  I  may  say  that, 
though  the  agreement  that  President  Barnes  shall  be  the 
ofhcial  spokesman  of  the  corporation  prevents  me  from  en- 
tering into  details.  Those  who  believe  the  telephone  has 
reached  Its  limit  of  development  are  making  it  an  exception 
to  all  other  mechanical  appliance,,  when  there  is  no  reason 


FIG.     S.      DISTRIBUTION    OF     TOWER     FROM      NIAGARA. — 
DIRECT   current   SWITCHBOARD. 

for  supposing  it  has  reached  perfection  any  more  than  scores 
of  other  good  things." 

"Will  there  be  any  increase  of  capitalization  by  the  parent 
company." 

"I  hardly  think  so.  That  stock,  I  imagine,  will  be  held 
somewhat  closely,  as  some  very  rich  men  are  among  its 
stockholders — Rockefeller,  Senator  Jones  of  Colorado  and 
others  of  large  means  and  interests." 

The  Boston  correspondent  of  the  Western  Electri- 
cian says: 

"Here  in  Boston  there  is  very  little  information  from 
what  may  be  considered  an  authentic  source  in  relation  to  the 
new '  Standard  Telephone  company,  and  those  who  are 
interested  say  that  there  is  really  not  much  to  be  given 
out  just  yet.  John  W.  Candler,  the  ex-congressman,  who 
is  named  as  the  president  of  the  Eastern  Standard  Tel- 
ephone company,  is  not  in  town,  but  it  seems  certain  that  he 
is  interested  in  the  company.  Stillnian  F.  Kelley,  who  was 
named  in  the  dispatches  received  in  this  city  from  New 
York-  to-day,  knows  nothing  about  the  new  company  except 
that  he  was  asked  to  become  a  director  and  he  agreed  to 
consider  the  matter  when  the  company  was  further  along 
toward  materialization.  At  the  Bell  Telephone  company's 
office  Allen  T.  Nye  is  almost  an  unknown  name,  although 
to-day's  story  from  Chicago  stated  that  Mr.  Nye  made  a 
prolonged  fight  against  the  company  some  ten  years  ago. 
The  company's  records  make  no  such  mention  of  any  such 
suit.  If  Mr.  Nye  is  an  inventor  of  telephones,  his  patents 
must  be  comparatively  new,  as  his  name  does  not  appear  in 
the  index  of  the  Patent  Ofhce  from  1S71  up  to  a  very  recent 
date.  At  the  office  of  the  commissioner  of  corporations  for 
Massachusetts  nothing  is  known  about  the  company,  and 
under  Massachusetts  law  it  will  be  impossible  for  the  com- 
pany to  be  incorporated  with  a  capital  of  over  $r, 000, 000  in 
this  state  without  a  special  act  of  the  Legislature.  One  of 
the  Boston  men  interested  said  that  he  did  not  know  where 
the  papers  of  incorporation  were  taken  out,  nor  what  spe- 


cial patents  the  new  company  had.  The  quotations  on  Bell 
stock  show  that  there  are  some  who  believe  that  the  new 
company  will  become  an  actuality  and  a  strong  rival  of  the 
Bell  company.  Trading  in  Bell  telephone  was  the  feature 
in  the  stock  market  in  Boston  to-day,  and  it  opened  at  % 
lower,  at  1S7,  slipping  down  by  points  and  fractions  until 
1S2,  its  closing  figure,  was  reached.  This  is  a  net  loss  of 
about  $10  a  share  since  last  Monday.  Local  transactions  in 
the  stock  were  2,652  shares,  as  compared  with  7S0  shares  on 
Friday.  Erie  telephone  was  sympathetically  weak  but  not 
to  any  such  extent  as  Bell,  losing  only  }^  to  53." 

Speaking  of  the  new  corporation  and  its  promoter,  the 
Syracuse,  N.  Y.,  Post  s'a.ys: 

Interest  in  the  new  telephone  company  which  will  contest 
with'theBell  syndicate  for  business  all  through  the  country 
centers  in  and  about  Syracuse.  Allen  T.  Nye  is  the  pro- 
moter of  the  enterprise.  His  inventions  will  be  used  by 
the  company,  and  he  has  a  big  interest  in  its  formation.  Nye 
came  from  Clyde,  Wayne  county,  and  lived  here  for  many 
years.  He  was  the  promoter  of  the  Overland  Telephone- 
Telegraph  company,  which  never  developed  and  whose 
scrip  is  still  held  in  the  safes  of  many  who  held  interest  in 
the  concern. 

The  names  of  the  legal  advisers  of  the  new  company  are 
not  all  furnished,  but  it  is  known  that  it  is  largely  acting 
under  the  advice  of  Marcellus  Bailey  of  Washington,  who 
drew  the  specifications  for  the  original  Bell  patent,  and  who 
is,  probably,  with  Hon.  Charles  H.  Aldrich,  ex-solicitor 
general  of  the  United  States,  who  was  so  prominently 
identified  with  the  so-called  Berliner  patent  case  before 
Judge  Carpenter,  one  of  the  best  informed  counsel  in  regard 
to  telephone  matters  in  the  United  States. 

Mr.  Aldrich,  who  has  been  in  New  York  for  some  time 
doing  the  legal  work  for  the  company,  gave  a  comprehen- 
sive account  of  its  plans  to  a  /'F(?r/<-/ reporter. 

"The  impression  prevails,"  said  he,  "that  the  Bell  com- 
pany controls  patents  without  which  no  telephone  service 
can  be  operated.  That  is  a  great  mistake.  It  has  not  been 
the  patents,  but  the  capital  of  the  Bell  people  that  has  given 
them  their  power.  The  Standard  company  controls  about 
twenty-five  patents  that  will  place  it  in  as  good  a  position  as 
the  Bell  companies  for  furnishing  service. 

"We  have  been  busy  for  two  years  on  our  plans  for  plac- 
ing in  the  field  a  rival  to  the  Bell  monopoly,  and  it  is  only 
now  that  anything  at  all  has  come  out.  Our  plans  will  not 
be  fully  known  for  two  months,  by  which  time  we  expect 
to  have  begun  work  in  New  York — that  is,  the  laying  of 
wires  and  the  construction  of  our  building." 

A  dispatch  from  Boston,  dated  April  5th,  says:  "By  a 
vote  of  47  to  70  the  House  of  Representatives  refused  to-day 
to  reject  the  bill  taxing  the  American  Bell  Telephone  com- 
pany on  its  shares  held  in  foreign  sub-companies." 


Cheaper  Telephones  in  New  Hampshire. 

According  to  a  dispatch  from  Manchester,  N.  H.,  the 
big  rival  to  the  Bell  Telephone  company  in  that  city  has 
four  canvassers  out  in  the  interest  of  its  system.  The  com- 
pany is  known  as  the  Citizens'  Telephone  company  of  Man- 
chester and  is  incorporated.  It  is  said  to  have  a  capital 
stock  of  $10,000,000.  The  company  willsupply  telephones 
at  a  rate  below  what  is  now  paid.  The  contracts,  which  have 
been  passed  among  business  men  about  the  city,  agree  to 
furnish  a  telephone  at  a  place  of  business  for  $30  a  year 
and  at  a  residence  for  $20.     These  telephones  are  to  be  of 
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FIG.     9.      DISTRIBUTION     OF     POWER      FROM     NIAGARA. — 

BUFFALO   AND   NIAGARA   FALLS   ELECTRIC    LIGHT 

&   POWER   company's   STATION. 

modern  construction,  with  all  the  recent  improvements.  No 
charge  is  to  be  made  for  rental  until  300  'phones  are  en- 
gaged in  the  city.  The  contract  that  is  passed  about  is  for 
four  years.  The  incorporators  of  the  concern  are  reticent 
as  to  their  plans  and  backing,  but  it  is  believed  they  repre- 
sent the  new  Standard  Telephone  company. 

More  Competition  in  Wisconsin. 

Advices  from  Milwaukee  announce  that  a  new  telephone 
company  to  work  in  that  city  and  throughout  Wisconsin 
was  formed  April  loth.  It  will  use  the  automatic  patents  of 
the  Strowger  Automatic  Telephone  company  of  Chicago. 
It  will    incorporate  under  the  laws  of  Illinois  and  will  be 
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known  as  the  Automatic  Telephone  company  of  Wisconsin. 
It  will  have  a  capital  of  $500,000,  all  of  which  has  been 
subscribed  for  by  ten  Milwaukee  capitalists.  |.  Harry 
Theobold  of  Chicago  will  be  the  manager  of  the  new  com- 
pany The.  company  promises  to  be  in  operation  in  less  than 
a  year  and  announces  that  it  will  put  in  telephones  at  a  rate 
of  $20  to  $25  per  year. 


Brooklyn   Aldermen    Favor  Competition. 

The  Brooklyn  Board  of  Aldermen  last  week,  by  a  decisive 
vote,  overrode  two  vetoes  of  Mayor  Schieren  directed 
against  the  New  York  &.  Eastern  Telegraph  &  Telephone 
company,  which  has  been  trying  for  over  a  year  to  get  a 
foothold  in  that  city.  One  veto  was  of  a  resolution  giv- 
ing the  company  permission  to  connect  its  wires  with  the 
city  hall,  municipal,  and  other  public  buildings,  and  the 
other  of  a  resolution  giving  the  company  the  special  privi- 
lege of  stringing  its  wires  on  the  poles  of  the  Fire  De- 
partment. Mayor  Schieren  based  his  objection  to  the 
action  of  the  aldermen  on  die  ground  that  the  company 
had  not  got  the  consent  of  the  subway  commissioners. 
Both  vetoes  were  set  aside  by  a  vote  of  13  to  5.  One 
alderman  intimated  that  there  was  a  big  organized  monop- 
oly behind  the  opposition  to  the  new  company,  the  subway 
commissioners  having  even  refused  to  obey  an  order  of  the 
Supreme  Court  which  was  in  its  favor.  It  is  said  that  some 
influential  Republican  politicians  are  behind  the  New  York 
&  Eastern  company. 

Marked  Difference  in  Rates. 

[r^rom  the  New  York  World.] 

The  Metropolitan  Telephone  company  (Bell)  of  New 
York,  which  Wheeler  H.  Peckhamsays  pays  $50,000  a  year 


ment  circuit,  $70;  four  or  more,  $60.  An  "out"  telephone 
is  given  at  $40  per  year.  An  "out"  telephone,  it  may  be  ex- 
plained, is  one  in  a  private  residence  by  which  the  customer 
can  call  up  and  talk  to  any  other  subscriber,  but  which  can- 
not, in  its  turn,  be  called  up.  In  other  words,  for  this 
compensation  the  company  makes  connections  asked  for 
over  an  "  out"  telephone,  but  does  not  undertake  to  supply 
the  apparatus  and  service  necessary  to  "  ring  up  "  this  class 
of  telephones.  The  party-line  and  "  out"  telephone  service 
at  comparatively  low  rates  marks  a  new  departure  in  the 
company's  policy.  In  view  of  the  active  opposition  to  the 
Bell  interesrs  now  manifest  in  all  parts  of  the  country,  it 
might  readily  be  assumed  that  the  Chicago  company  had 
reduced  rates  in  view  of  coming  competition.  General 
Manager  Hibbard  insists,  however,  that  this  is  not  the 
case.  He  says  that  the  party-line  service — which  is  now 
being  tried  on  the  North  Side — is  entirely  new  in  Chicago, 
and  that  by  reason  of  recent  improvements,  which  permit 
of  ringing  four  or  more  telephone  bells  successfully  on 
one  metallic  circuit,  it  is  possible  to  furnish  facilities 
for  conversation  not  quite  so  good  as  by  independent 
circuits,  but  still  satisfactory  and  much  cheaper.  When 
asked  by  a  representative  of  the  Western  Electrician 
whether  the  commercial  rate — $175 — was  likely  to  be  re- 
duced by  the  competition  of  other  exchanges.  Mr.  Hibbard 
said  that  he  thought  not,  as  far  as  he  could  judge  at 
present.  He  intimated  that  the  company  would  bend 
all  its  energies  toward  the  improvement  and  extension 
of  its  service.  This,  he  thought,  would  please  business 
men  better  than  lower  rates.  What  this  class  of  cus- 
tomers desired,  he  declared,  was  not  so  much  cheaper  tele- 
phone rentals  as  more  business  coming  in  over  the  tele- 
phone.    The  company  would    endeavor   to  facilitate    this 


enhancement  of  the  value  of  each  business  man's  telephone. 
The  company  certainly  is  in  a  better  position  than  ever  be- 
fore, as  far  as  perfection  and  effecliveness  of  apparatus  is 
concerned.  The  total  number  of  subscribers  claimed  is  11,- 
000,  and  it  is  asserted  that  the  Chicago  Telephone  company 
makes  more  connections  in  its  main  oflice  than  are  made  in 
any  other  exchange  in  the  world. 


FIG.    6.       DISTRIBUTION     OF     POWER     FROM     NIAGARA. — CONNECTIONS     ON     BACK    OF   ALTERNATING     CURRENT    SWITCH^ 
BOARD:    HIGH-TENSION   AT   TOP,    LOW-TENSION   AT  BOTTOM,  STATIONARY  TRANSFORMERS    AT  LEFT 
AND   TWENTY-POLE   ROTARY   TRANSFORMER   (ALTERNATING    SIDE)   AT   RIGHT, 
for   *'peace,"  meaning,  presumably,  to  avert  hostile  legisla- 
tion at  Albany,  charges  $175  and  $240  for  the  use  of  an  in- 
strument.   The  Standard  company's  representatives  say  that 
when  they  charge  $24  and  $36  they  will  be  makmg  a  good 
profit. 

Reductions    Already     Proposed     by    the 
Bell  Company. 

[From  the  Boston  Herald.] 
Perhaps  the  alleged  new  telephone  company  may  turn  out 
to  be  a  powerful  rival  of  the  Bell  and  perhaps  not.  There's 
no  doubt,  however,  that  the  prospective  rivalry  has  led  to 
rather  sweeping  reductions  in  the  rates  hitherto  charged  by 
the  Bell  company.  This  may  or  may  not  be  occasioned  by 
the  fear  of  competition.  It  is  satisfactory  to  the  general 
public,  all  ihe  same,  and  the  increased  uf.e  of  telephones  may 
make  the  reduction  of  rates  equally  satisfactory  to  the  stock- 
holders in  the  long  run. 

Chicago    Telephone   Company's    De- 
parture. 

By  a  new  arrangement  the  Chicago  Telephone  company 
announces  that  it  can  supply  telephones  in  residences  at 
rates  varying  from  $40  to  $125  per  year.  The  higher  rate 
is  for  a  long-distance  instrument  on  a  metallic  circuit  with 
the  best  service  attainable.  For  $100  a  grounded  circuit  is 
furnished.  Party-line  instruments  are  given  at  the  follow- 
ing rates:     Two  instruments  on  a  circuit,  $75;  three-instru- 


Advertising-  Extraordinary. 

A  French  journal  says  that  M.  Pierre  Barton,  the  new 
director  of  the  Comedie-Parisienne,  has  an  adver'isino- 
scheme  which  is  both  new  and  novel.  A  man  wears  a  high 
hat  and  a  peculiar  head-dress.  The  latter  is  transparent, 
and  contains  a  small  lamp  of  four  volts,  fed  by  two  small  ac- 
cumulators carried  in  the  pocket.  A  switch  in  the  man's 
hand  permits  of  throwing  in  the  current  at  will,  and  when  a 
sufhcient  crowd  is  gathered  he  closes  the  switch,  his  hat  is 
brilliantly  lighted  up,  and  the  public  can  then  read  upon  it 
the  claims  for  public  favor  of  the  latest  stage  novelty. 


Death  of  George  M.  Phelps. 

The  news  of  the  death  of  George  M.  Phelps,  president 
of  the  Electrical  Engineer  company  of  New  York  and 
treasurer  of  the  American  Institute  of  Electrical  Engineers, 
which  occurred  in  Brooklyn  on  Thursday,  April  nth,  after 
an  illness  of  five  days,  came  as  a  sad  shock  to  a  large  circle 
of  acquaintances  in  the  electrical  fraternity  of  the  West. 
Pneumonia  was  the  cause  of  death,  and  so  suddenly  did  the 
disease  develope  from  a  cold  that  first  confined  him  to  the 
house  on  the  preceding  Saturday,  that  his  Chicago  friends 
did  not  know  that  he  was  ill.  By  his  long  connection  with 
electrical  industries  and  by  his  genial  manners  and  sociable 
temperament  Mr.  Phelps  had  won  the  cordial  regard  of  that 
large  proportion  of  the  electrical  men  of  the  country  with 
whom  he  was  personally  acquainted.  He  was  well  liked, 
and  his  .death  is  sincerely  regretted. 

George  M.  Phelps  was  born  in  1S43  at  Troy,  N.  Y.  He 
was  a  son  of  the  late  George  M.  Phelps,  and  received  a  pub- 
lic school  and  high  school  education  in  his  native  city. 
Since  1S61,  excepting  an  interval  of  five  years,  he  had  been 
continuously  engaged  in  electrical  interests,  first  in  the  shop 
of  the  American  Telegraph  company,  of  which  his  father 
was  superintendent  from  the  organization  of  the  company 
till  its  absorption  by  the  Western  Union  company  in  1S66. 
From  1S63  to  1866  Mr.  Phelps  served  in  the  auditing  de- 
partment of  the  American  telegraph  company.  From  1S71 
till  1S79  ^^  w^  assistant  to  his  father  in  the  conduct  of  the 
Western 'Union  company's  factory  in  New  York.  When, 
in  April  of  the  latter  year,  the  Telegraph  company  gave  up 
its  own  manufacturing  and  disposed  of  its  factory  to  the 
Western  Electric  company,  Mr.  Phelps  was  appointed  su- 
perintendent of  the  factory  by  the  latter  company,  which 
position  he  held  until  December,  18S5.  Early  in  the  sum- 
mer of  1SS6  he  joined  Franklin  L.  Pope  in  conducting  the 
Electrician  and  Electrical  Engineer,  then  published 
monthly,  and  acquired  a  proprietary  interest  in  that  journal 
soon  after.  When  the  Electrical  Engineer  ^N^%  expanded  to 
a  weekly  and  its  business  incorporated,  Mr.  Phelps  be- 
came president  of  the  corporation,  retaining  this  position 
until  his  death. 

The  deceased  was  a  charter  member  of  the  American  In- 
stitute of  Electrical  Engineers,  and  was  elected  one  of  its 
managers  on  May  19,  1SS5.  He  served  on  the  council  in 
this  capacity  until  his  election  as  treasurer  on  May  17,  1887, 
to  which  office  he  had  been  re-elected  each  year,  and  which 
he  held  at  the  time  of  his  decease.  He  had  been  nominated 
for  the  same  office  by  the  council  for  the  term  beginning 
May  14,  1895.  He  was  a  member  for  many  years,  and  at 
his  death,  of  the  Hamilton  Club,  Brooklyn,  and  the  Re- 
form Club,  New  York. 

The  funeral  services  were  held  at  8  p.  m.  on  the  13th 
instant,  at  the  family  residence,  91  Division  avenue,  Brook- 
lyn.    There  was  a  large  attendance  of  electrical  men. 


The  citizens  of  Carbondale,  Pa.,  are  about  to  organize  a 
company  for  the  establishment  of  a  telephone  exchange. 
Those  who  are  prepared  to  furnish  a  complete  and  reliable 
system  can  obtain  further  information  upon  application  to 
A.  P.  Trautwein,  secretary  of  the  Board  of  Trade. 


Electrical  Minneapolis. 

W.  E.  J.  Deming,  electrical  inspector  of  Minneapohs, 
makes  the  following  brief  and  interesting  report  for  1S94: 

The  total  number  of  permits  issued  to  do  electric  wiring 
was  369,  at  a  cost  of  $39,562.  The  total  number  of  inspec- 
tions made  during  the  year  was  1,228,  of  which  9S6  were 
accepted  on  first  inspection,  and  242  were  condemned  and 
ordered  changed. 

iNM-ECTroN    IN  DETAIL.  Ac-  Con- 

cepted.   demned. 

Generators  inspected 44  41  3 

Motors  "         121  114  7 

ArcHghts  •'         576  565  II 

Incandescent  lights  inspected 17,010         16,990  20 

"  wiring         ••         687  586  iSi 

Aerial  wires  "         340  167  173 

Electiic  heaters  "         28  13  15 

Transformers  "         66  56  10 

Searchhghts  "        ^  3 

Cells  stcrage  "  12  12 

The  electric  fires  during  the  year  were  as  follows: 

Ftbruary  6,  at  319  Nicollet  avenue,  current  left  on  electric  sad  iron 
overnight;  damage  $531.25, 

March  iS,  at  the  Glass  block,  short  circuit  on  multiple  series  lights 
in  show  window,  causing  lamp  to  explode;  damage  $2,697.39. 

May  15,  at  15  South  '1  hird  street,  water  droppmgon  Edison  street 
tube;  no  damage. 

December  8,  at  20  Xortheast  Second  street,  1,000  volt  cur  ent  on  50 
volt  wires;  no  damage. 

I  otal  number  of  fires  four;  total  loss  from  same  $3,684  62. 

One  man  and  one  horse  were  killed  from  electric  shock  as  follows: 

Julv  19-  ^I-  C  Finley,  an  electrician,  while  working  at  the  Central 
Market  fire,  was  killed  from  coming  in  contact  with  a  live  wire. 

June  25  a  horse  was  killed  at  Washington  and  Sixth  avenue.  South, 
through  coming  in  contact  with  a  live  wire  which  had  fallen  in  the 
street. 

I  would  recommend  that  tlie  ordinance  by  which  this 
branch  of  the  department  of  buildings  is  governed,  viz., 
The  electric  wiring  ordinance  be  rewritten,  a  new  ordi- 
nance passed,  and  the  present  one  repealed.  The  rapid 
development  of  the  electrical  industry  since  this  ordi- 
nance was  passed  makes  this  an  absolute  necessity.  The 
ordinance  makes  no  provisions  for  installing  electric  heating 
or  mukiple  series  arc  lighting,  both  of  which  have  been 
put  to  extensive  use  during  the  past  two  or  tliree  years. 
I  find  myself  frequently  obliged  to  accept  work  done  and 
require  it  performed  which  is  not  strictly  in  accordance  with 
the  ordinance,  owing  to  more  modern  and  better  appliances 
and  methods. 

I  would  also  recommend  that  if  the  council  has  the  power,  ^ 
and  if  not,   the   Legislature  be   asked  for  such  power,    to 
require  all  electricians  to  take  out  a  license,  and  that  before 
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such  license  is  granted  electricians  shall  be  required  to 
undergo  an  examination  before  a  board  of  electrical  experts 
and  prove  themselves  competent  to  do  general  electric  work 
before  being  licensed,"  and  that  permits  be  only  issued  to 
licensed  electricians. 

Xot  as  much  work  has  been  done  by  the  several  electric 
companies  toward  complying  with  the  underground  wire 
ordinance  as  I  had  hoped  early  in  the  season.  I  am  of  the 
opinion  that  the  suit  which  the  city  has  against  one  of  the 
electric  companies  for  maintaining  wires  across  the  streets, 
supported  on  house  tops,  and  a  failure  as  yet  to  get  a  decis- 
ion in  this  case  is  largely  responsible  for  this  state  of  affairs, 
yet  no  small  amount  of  work  has  been  accomplished. 
About  one  mile  of  poles  and  fifty  miles  of  overhead  wires 
have  been  removed  from  the  subway  district  during  the  past 
season.  In  addition  to  this  the  several  electric  companies 
have  laid  about  three  and  one-half  miles  of  conduits  and 
cables  which  are  now  being  connected, and  I  have  every  assur- 
ance that  within  the  next  sixty  days  at  the  least  four  miles 
of  poles  and  300  miles  of  overhead  wires  will  be  removed 
from  the  district.  The  above  is  outside  of  what  the  city 
itself  has  accomplished.  Largely  through  the  efforts  of 
this  department  the  council  made  provisions  for  burying  its 
fire  alarm  and  police  wires.  This  work  has  been  done 
under  the  direct  supervision  of  the  fire  and  engineering  de- 
partments at  an  expense  of  $12,203.30. 

The  work  performed  included  the  building  of  12,050 
feet  of  steel  conduit,  the  drawing  in  of  21,497  ^^^^  of  cable 
containing  145  miles  of  wire,  and  the  removal  from  the 
streets  of  about  one  and  one-half  miles  of  poles  and  twenty 
miles  of  overhead  wire.  All  of  the  city's  wires  inside  the 
subway  district    are  now  beneath  the  surface  of  the  streets. 

In  addition  to  my  work  as  inspector  I  have  attended 
seventeen  council  committee  meetings  at  tlie  request  of  the 
committees  and  drawn  specifications  for  wiring  new  fire  de- 
partment headquarters;  for  placing  fire  alarm  and  police 
wires  underground;  for  a  new  electric  light  plant  for  the  city 
hall  and  for  wiring  the  new  court  house. 

There  are  in  the  city  seventy-one  isolated  incandescent 
plants  running  26,825  hghts;  and  ten  isolated  arc  plants  run- 
ning 714  lights.  The  total  business  of  furnishing  electricity 
in  the  city,  outside  of  the  street  railway  companies'  business, 
for  power,  heat  and  light  is  as  follows: 

Incandescent  lights 7f')435 

Arc  lights 2,303 

Motors  (S30  horse  power) 21S 

Horse  power  in  electric   heaters 30 


Electrical  Traction  in  Europe. 

Without  altogether  threatening  the  existence  of  steam 
and  other  power  upon  the  railroads  and  street  railways  of 
Europe,  the  employment  of  electricity  continues  to  make 
steady  and  progressive  strides,  and  seems  now  to  have  en- 
tered upon  an  era  of  more  general  utility  as  a  motive 
power.  So  far,  electricity  has  been  restricted  In  its  applica- 
tion by  the  question  of  cost,  which,  as  a  rule,  it  is  claimed, 
enters  more  largely  into  the  calculations  of  PJuropean  com- 
panies than  efficiency  of  service.  During  the  last  two  or 
three  years,  however,  a  great  deal  of  economy  has  been  ef- 
fected  in  the  working  of  electrical  installations,  and  the  ad- 
vantages of  quicker  running,  cleanliness  and  ease  of  manip- 
ulation are  bo  longer  counttrbalanccd  by  increased  ex- 
penses. In  France  nearly  all  the  large  provincial  towns, 
such  as  Havre  and  Bordeaux,  are  being  supplied  with  elec- 
trical cars,  to  which  the  electrical  cuirent  is  furnished  by 
contact  with  overhead  wires,  but  in  Paris,  where  such  a 
system  is  not  permitted,  the  employment  of  electricity  has 
been  restricted  by  the  necessity  of  using  accumulators.  This 
difficulty  has  been  overcome  in  Budapest,  where  an  exten- 
sive system  of  tramways  is  being  laid  down  by  Siemens  & 
Halske  of  Berlin,  by  the  placing  of  the  conducting  wires  in  a 
conduit  running  between  the  rails  and  having  a  narrow 
aperture  through  which  contact  is  effected  by  a  metallic 
brush.  One  line  of  tramcars  has  already  been  at  work  for 
several  months  past,  and  the  economy  realized  over  the  old 
systems  of  traction  is  considerable. 

Under  these  circumstances  it  is  not  surprising  that  the 
progress  of  electrical  traction  during  the  last  year  should 
have  been  very  marked.  The  number  of  lines  at  work  was 
increased  in  that  time  from  43  to  70,  and  the  total  length 
from  305  to  700  kilometers.  The  power  of  the  generating 
stations,  which  in  1S93  was  10,650  kilowatts,  rose  last  year 
to  18,150  kilowatts,  and  the  number  of  electric  cars  increased 
from  538  to  1,236.  Germany  heads  the  list  with  366  kilo- 
meters of  line.  Hamburg  alone  has  iSo  kilometers  and 
France  comes  next  with  100  kilometers,  England  being  third 
with  69. 

Electric  cars  are  now  running  in  Bosnia,  Portugal, 
Roumania,  Servia  and  Sweden.  Yet  the  progress,  while 
being  relatively  considerable,  is  insignificant  compared  with 
what  will  be  done  in  the  future,  now  that  the  improvements 
in  electrical  mechanism  have  given  it  a  decided  advantage 
over  otberforms  of  power.  At  the  present  time  28  new  lines 
are  in  course  of  construction,  which  will  increase  the  total 
by  more  than  200  kilometers,  and  there  is  hardly  a  town  of 
any  importance  where  new  projects  for  electrical  tramways 
are  not  being  considered. 

In  France  engineers  are  paying  especial  attention  to  the 
application  of  electricity  to  the  driving  of  trains,  and  differ- 
ent systems  of  electrical  locomotives  have  been  experimented 
with  upon  the  three  principal  lines  for  a  long  time.  The 
only  one  that  has  so  far  given  satisfactory  results,  and  which 


is  claimed  indeed  to  have  overcome  all  the  difficulties  in  the 
way  of  adapting  the  new  power  upon  the  railroads,  is  the 
Heilman  locomotive,  which  has  been  fully  explained  in  the 
Western  Electrician. 

It  is  claimed  that  if  the  law  did  not  set  a  limit  upon  the 
speeds  at  which  trains  may  be  run,  the  electric  locomotive 
could  be  driven  at  close  on  100  miles  an  hour.  During  llie 
progress  of  the  trials,  certain  minor  defects  were  noticed, 
which  necessitated  the  locomotive  being  taken  off  the  line, 
but  it  is  now  said  that  in  the  coming  season  it  will  be  put 
into  service  between  Paris  and  Dieppe.  Upon  the  canals, 
Hkewise,  electricity  is  being  employed  to  an  increasing 
extent. 

An  ingenious  system,  invented  by  M.  Armand  de  Bovet 
has  lately  been  tried  with  so  much  success  that  one  of  the 
largest  transport  companies  is  about  to  adopt  it  for  the  pro- 
pulsion of  boats.  In  the  ordinary  chain  boat  about  40 
meters  of  chain  are  wound  round  the  two  drums  to  grve  the 
necessary  adherence,  and  the  friction  thus  taking  place  very 
often  results  in  the  breaking  of  the  chain,  to  say  nothing  of 
the  many  other  incunveniences  and  dangers    resulting   from 


the  object  of  affording  a  reliable  depository  for  their  surplus 
earnings  and  assistance  in  the  building  and  improvement  of 
their  homes.  Shares  of  stock  are  paid  for  in  monthly  in- 
stallments of  50  cents  per  share.  The  funds  are  loaned  only 
to  the  members  and  repaid  at  the  rate  of  .$1.33  per  month 
for  each  $100  borrowed.  All  loans  are  secured  by  first 
mortgage  on  real  estate  in  the  city  of  Chicago  or  immediate 
vicinity  or  upon  the  paid-in  installments  of  the  stock.  While 
the  officers  and  a  large  percentage  of  members  are  em- 
ployes of  the  Western  Electric  company,  the  membership  is 
not  so  limited,  and  all  who  desire  are  welcome  to  join. 
The  association  operates  under  the  Illinois  statute  govern- 
ing similar  organizations,  and  as  such  is  under  the  supervis- 
ion of  the  state  auditor. 


Submarine  Telegraphs  of  the  World. 

The  International  Bureau  of  Telegraphic  Administrations 
at  Berne  published  recently  a  table  of  the  submarine  tele- 
graph cables  of  the  world  up  to  November  i,  1S94,  which 
contains  some  interesting  statistical  information.  Among 
the  oldest  of  these  cables  are  the  French-English,  with  four 


FIG.    7.       DISTRIBUTION     OF     POWER    FROM     NIAGARA. — DIRECT     CURRENT     SIDE   OF   ROTARY   TRANSFORMER,,  SHOWING 
COMMUTATOR    SPIDER   AND   DIRECT   CURRENT   SWITCHBOARD. 


the  loose  chain  that  is  cast  off  when  the  boat  arrives  at  the 

end  of  its  journey. 


The  Contest  in  Connecticut. 

[From  the  New  York  Sia.] 

The  Struggle  between  the  electric  or  trolley  railroads 
and  the  steam  railroads  in  Connecticut  has  become  very 
sharp  in  the  Slate  Legislature.  The  steam  people  are  fear- 
ful of  the  competition  of  the  electric  people,  fearful  that  the 
latter  will  take  the  greater  portion  both  of  the  passenger 
and  the  freight  traffic,  and  hence  they  oppose  the  granting 
of  charters  to  them.  The  electric  lines  can  carry  both  pas- 
sengers and  goods  more  cheaply  than  the  steam  lines,  and 
they  have  greater  facilities  for  stoppage  at  places  along 
their  route.  It  it  be  so,  we  do  not  see  how  the  steam  peo- 
ple can  hold  out  against  their  electric  competitors  for  any 
great  length  of  time.  We  do  not  believe  that  any  legisla- 
ture can  interfere  very  long  with  the  operation  of  economic 
laws  or  forces. 

It  may  be  hard  upon  the  steam  railroads  to  lose  business, 
but  it  is  important  to  the  community  that  transportation 
shall  be  as  cheap  as  possible.  The  steam  people  have  no 
right  to  complain  even  if  they  should  be  driven  out.  For, 
did  they  not  drive  out  of  business  the  old  stage  coaches  by 
which  folks  traveled  and  the  wagons  by  which  goods  were 
transported,  and  the  horseback  carriers  who  swept  over  the 
highways  with  their  mail  bags?  Indeed,  they  did;  and  thus 
they  threw  hundreds  of  men  out  of  employment  in  Connec- 
ticut, besides  reducing  the  price  oi  horses.  They  did  not 
care  a  copper  how  many  stage  drivers  were  knocked  out  by 
steam,  or  how  many  country  inns  were  ruined  by  the  rail, 
or  how  many  stables  were  closed  because  animals  were 
superseded  by  engines.  Not  a  copper,  so  long  as  they  drew 
their  dividends  and  rose  to  the  top  of  society.  If  tliey,  in 
their  turn,  are  injured  by  the  electric  people,  they  must  take 
the  time  to  think  that  this  world  is  but  a  fleeting  show,  and 
that  the  whirligig  of  time  often  gives  compensation  for 
losses  suffered. 


conductors,  laid  in  1S51;  the  English- Belgian,  with  six  con 
ductors,  1S53;  Russian,  from  Oranienburg  to  Kronstadt, 
with  three  conductors,  1853;  German,  with  three  conductors, 
between  Stralsund  and  Dainholm;  the  Ombla  (Austrian), 
of  six  conductors,  1S54.  Over  forty  years  have  elapsed 
since  these  lines  commenced  their  work  of  conveying 
thought  through  their  silent  cores,  and  still  they  are  in  per- 
fect, constant  service. 

The  longest  submarine  cable  is  that  from  Brest  to  St. 
Peter,  placed  in  1S69,  measuring  5,033  kilometers. 

Of  those  owned  and  controlled  by  various  governments, 
Great  Britain  leads  with  135,  having  a  length  of  11,037 
kilometers  of  conductors;  Norway  has  264,  with  wires  meas- 
uring 4S4  kilometers,  while  France  has  9,393  kilometers  of 
wires  in  54  cables,  and  Germany  7,008  kilometers  in  the 
same  number  of  cables.  The  Dutch  East  Indies  own  1,437 
kilometers  of  wires  in  five  cables,  while  Cochin-China  and 
Tonkin  have  1,472  kilometers  on  only  two  cables;  and  the 
British  Indies  iii  cables  with  3,628  kilometers. 

Outside  the  government  control,  companies  owning  the 
largest  number  of  conductors  are: 


Owner. 


Grossnordische  Telegraph  company 

Eastern  Telegraph  company         

Eastern   &   South  African  company 

Eastern    Extension  Australasia    S:  China   com- 


pany   

Anglo-American  company 

Commercial  Cable  company 

Western  Union  company 

Direct  United  States  Cable  company.. 

Brazilian    -Submarine  company 

Western  Si.  Brazilian  company  .    ..... 

Central  &  South  American  company.  ■ 


No.  of 

Length  in 

cables. 

kilometers 

24 

13,327 

79 

47,322 

13 

■  6.384 

27 

32,239 

15 

23,873 

7 

18,352 

12 

13,518 

z 

5,740 

6 

ij,658 

".397 

■5 

13,891 

Electrical  Men's  Thrift. 

The  Western  Electric  Building  &.  Loan  association  of 
Chicago  has  issued  its  ninth  quarterly  report  showing  assets 
of  $16,000.  This  association  was  organized  two  years  ago 
among  the  employes  of  the  Western  Electric  company  with 


Of  lines  owned  and  controlled  by  governments  there  are 
994,  comprising  47,363  kilometer?;  owned  and  controlled 
by  companies  310,  comprising  262,273  kilometers;  making  a 
grand  total  of  1,304,  comprising  309,636  kilometers,  of 
which  the  states  owning  over  75  per  cent,  of  the  routes 
have  less  than  one-sixth  of  the  wire. 
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Advices  from  Atlanta  give  assurance  that  the  transpor- 
tation facilities  will  be  adequate  during  the  exposition. 
The  electric  street  railway  lines  of  Atlanta  are  making  elab- 
orate preparations  to  handle  the  immense  crowds  that  are 
expected.  The  grounds  will  be  reached  by  five  lines,  and 
the  terminal  will  be  in  the  form  of  a  double  loop  of  tracks, 
which  will  enable  any  number  of  cars  to  roll  in,  unload,  load 
and  roll  out  in  the  shortest  possible  time  without  delaying 
the  cars  behind  them.  Tlie  terminal  facilities  of  both  the 
electric  and  steam  car  lines  will  be  ample,  it  is  promised. 


WESTERN    ELECTRICIAN. 

trical  phenomena  for  the  readers  of  works  of  fiction  has  been 
recognized  by  popular  writers  and  many  books  have  found 
their  way  on  the  market,  depending  largely  upon  their  elec- 
trical features  for  their  popularity.  The  writers  of  these 
works  have  not  always  been  strictly  accurate  in  their  de- 
tails,but  these  imperfections  have  been  generously  overlooked 
by  the  readers.  Evidence  of  the  widespread  influence  that 
is  being  exerted  in  this  field  is  shown  by  the  fact  that 
writers  of  short  stories  for  boys  and  girls  are  now  drawing 
on  the  seemingly  inexhaustible  store  of  ideas  suggested  by 
the  varied  applications  of  this  wonderful  something.  The 
latest  of  these  is  an  interesting  tale  by  John  Kendrick 
Bangs  in  the  Nezu  York  Herald  on  "The  Runaway  Trolley 
Car,"  a  cleverly  written  sketch  which  will  be  scanned  with 
interest  not  only  by  the  younger  readers  of  that  journal  but 
by  every  one  who  can  appreciate  a  well-written  story. 


By  the  death  of  George  M.  Phelps  of  the  Eh-ctriail  A;/- 
^/«i:i^r  of  New  York  the  electrical  interests  of  the  United 
States  lose  a  loyal,  zealous  and  widely-known  exponent. 
yix.  Phelps  took  a  deep  interest  in  all  forms  of  electrical 
advancement  and  did  much  to  promote  the  welfare  of  the 
industry  through  the  columns  of  his  journal  and  by  unselfish 
worlc  in  other  directions.  His  death  is  much  to  be  re- 
gretted. To  the  surviving  relatives  and  to  the  i,entlemen 
who  were  so  lately  associated  with  him  on  the  editorial  and 
business  staffs  of  the  Electrical  Engineer,  the  Western 
Electrician  extends  assurance  of  sincere  sympatliy. 


More  interest  is  centered  in  the  telephone  to-day  than  has 
been  manifested  in  it  at  any  time,  since  its  introduction  as  a 
commercial  instrument.  Despite  the  policy  of  exacting  ex- 
orbitant rentals,  which  the  Bell  company,  as  a  monopoly, was 
enabled  to  follow,  the  telephone  came  into  general  use,  and 
while  the  cost  of  the  service  placed  it  among  the  luxuries  of 
life,  its  usefulness  made  it  one  of  the  necessities  of  large  com- 
mercial houses.  Now,  however,  ihe  conditions  have  changed 
in  many  important  particulars.  A  monopoly  is  no  longer 
practicable;  competition  is  springing  up  on  all  sides  and  more 
is  bound  to  follow.  It  is  an  inviting  field  for  ambitious  in- 
vestors, and  while  the  last  annual  report  of  the  parent  Bell 
company  shows  that  corporation  to  be  possessed  of  vast 
wealth  and  great  resources,  it  also  gives  a  slight  idea  of  the 
immense  profits  that  the  present  rales  yield,  and  these  will 
lead  many  investors  into  this  field.  Legitimate  competition 
will  be  welcomed  by  the  public,  and  new  companies  formed 
to  do  business  on  a  legitimate  basis  will  be  encouraged  by 
the  electrical  construction  and  supply  companies,  whose 
business  will  of  course  be  benefited  by  the  expansion  of  the 
telephone  field.         

Interest  in  the  work  now  in  progress  at  Niagara  Falls 
will  be  stimulated  by  the  announcement  that  one  of  the 
great  generators  of  5,000  horse  power  capacity  at  the  power 
plant  is  soon  to  be  tested,  and  that  the  companies  contem- 
plating the  use  of  power  at  this  point  have  already  made 
considerable  progress  in  the  installation  of  their  machinery. 
The  details  of  construction  work  at  the  big  power  house 
have  been  fully  presented  during  the  several  stages  of  ad- 
vancement in  the  Western  Electrician,  and  Mr.  Per- 
kins' article  on  the  "Distribution  of  Power  from  Niagara," 
which  is  a  leading  feature  of  this  issue,  is  a  continuation  of 
this  most  interesting  series  on  the  great  power  transmis- 
sion scheme.  Engineers  will  find  this  article  of  special  in- 
terest, particularly  those  who  are  engaged  in  similar  enter- 
prises. .  The  details  furnished  are  the  most  complete  that 
have  appeared  on  any  work  of  such  magnitude.  It  re- 
quires only  a  glance  at  the  illustrations  to  convince  the 
engineer  of  the  scope  of  this  project.  The  installation  of 
the  plant  for  the  Pittsburg  Reduction  company,  which  is  the 
central  feature  of  this  week's  article,  is  the  most  important 
work  of  the  kind  that  has  yet  been  attempted.  Plans  of 
other  enterprises  that  will  receive  current  from  the  Niagara 
•power  plant  are  also  outlined,  but  these  are  not  yet  ad- 
vanced to  the  state  of  completion  that  the  Pittsburg  com- 
pany's plant  has  reached.  This  work  will  be  carefully  fol- 
lowed in  its  progress  and  the  development  of  the  enter- 
prises noted.  The  value  of  this  work  as  setting  a  standard 
for  future  transmission  work  cannot  be  too  highly  esti- 
mated. 


Every  department  of  literature,  as  well  as  scientific  ex- 
periment and  researclr  and  industrial  pursuits,  gives  evidence 
nowadays  of  the  universal  interest  that  is  felt  in  electricity 
and  everything  pertaining  to  it.     The    fascmation    of  elec- 


Ti-iAT  the  electric  motor  has  many  and  marked  advan- 
tages over  the  steam  locomotive  has  been  clearly  demon- 
strated in  several  instances  in  which  these  rivals  have  met  in 
competition  in  suburban  and  similar  service.  With  a  clear 
field  and  no  favor  the  trolley  has  nothing  to  fear,  but  it  has 
been  seiiously  handicapped  in  many  of  its  efforts  to  obtain  a 
foothold.  At  the  present  time  it  is  making  a  splendid  fight 
in  Connecticut,  having  invaded  the  territory  so  long  lield  by 
the  Consolidated  company  against  every  outside  influence, 
and  now  it  appears  that  the  steam- railway  company  finds  tiiat 
even  with  the  advantages  which  it  possesses  in  its  long  es- 
tablishment and  great  contributing  system  and  with  the 
Legislature  at  its  command,  it  cannot  successfully  compete 
with  the  much-abused  trolley.  The  controversy  has  at- 
tracted much  attention  and  there  seems  to  be  but  one  opinion 
of  tlie  probable  result.  It  is  generally  recognized  that  the 
trolley  will  win  eventually,  and  in  this  opinion  many  steam 
railway  men  concur.  The  common-sense  view  of  the  situa- 
tion, expressed  in  the  following  editorial  paragraph  from  the 
New  York  Sun,  will  commend  itself  to  conservative  men: 
"In  the  rivalry  between  the  electric  and  the  steam  railroads 
in  Connecticut,  the  Legislature  of  the  state  ought  to  re- 
frain from  interference.  If  the  electric  lines  are  injuring 
the  Ijusiness  of  the  steam  hnes,  it  must  be  because  they  en- 
joy economic  advantages  not  possessed  by  the  other.     The 


April  20,  1895 

cheaper  and  more  serviceable  of  the  two  powers  will  surely 
win  in  the  end,  whatever  be  the  legislation  enacted  in  regard 
to  it."  Judge  Hall,  the  vice-president  of  the  Consolidated 
company,  has  made  the  following  announcement  concern- 
ing the  company's  policy:  "The  road  is  not  contemplating 
putting  on  trains  for  its  summer  service,  as  it  is  taking  some 
off".  If  the  electric  roads  of  the  state  continue  to  be 
allowed  to  parallel  our  line  throughout  the  state,  many  local 
passenger  trains  will  be  withdrawn,  in  accordance  with  a 
warning  sounded  by  President  Clark  in  his  last  annual  re- 
port, which  states  that  if  the  decrease  in  steam  passenger 
traffic  continues  many  local  trains  will  be  abandoned."  This 
would  indicate  that  the  Consolidated  company  had  reached 
the  decision  that  it  was  unable  to  compete  with  the  trolley 
roads  in  local  service.  The  attitude  of  the  New  York  Central 
officials  when  they  were  confronted  with  a  similar  problem 
was  much  more  business-like  than  that  of  the  Consolidated 
company.  When  the  Central  found  that  a  trolley  road 
paralleling  its  line  between  Niagara  Falls  and  Buffalo  threat- 
ened to  make  heavy  inroads  into  its  business,  it  immediately 
looked  into  the  subject  and  determined  to  meet  the  compe- 
tition instead  of  attempting  to  legislate  the  trolley  company 
out  of  business.  Finding  that  the  only  way  to  meet  the 
trolley  line  was  by  substituting  electricity  for  steam  on  this 
branch,  it  at  once  ordered  the  transformation,  and  the  work 
is  now  well  under  way.  The  Consolidated  company  would 
do  well  to  follow  the  example  of  the  Central  in  this  matter. 


Arbitration  for  the  settlement  and  prevention  of 
strikes  has  found  an  influential  advocate  in  John  D.  Crim- 
mins,  if  the  testimony  taken  at  a  recent  hearing  before  the 
Assembly  committee  investigating  the  Brooklyn  railway 
trouble  is  accurately  reported.  Such  disagreements  as  the 
one  under  consideration,  he  is  reported  to  have  said,  should 
be  submitted  for  consideration  to  unprejudiced  men,  and, 
where  public  welfare  was  involved,  he  believed  that  arbitra- 
tion should  be  compulsory.  Mr.  Crimmms  hashad  practical 
experience  in  strikes,  and  as  he  is  largelyinterested  in  surface 
railways  his  views  on  the  subject  are  timely  and  significant. 
There  is  no  doubt  that  Mr.  Crimmins  recognizes  the  fact 
that  the  public  is  growing  tired  of  such  contests  as  that 
recently  witnessed  in  Brooklyn,  where  the  people  were  the 
chief  sufferers,  and,  like  the  sagacious  manager  he  is,  he  real- 
izes that  if  his  position  is  sound  he  need  have  no  fear  of  sub- 
mitting it  to  arbitrators.  The  time  to  arbitrate  is  before 
the  strike  has  been  decided  upon.  It  is  contended,  too,  that 
corporations  deriving  valuable  privileges  from  the  state 
should  not  inflict  upon  the  public  inconvenience,  pecuniary 
loss  or  other  injuries  without  justification  or  excuse.  In 
the  report  of  the  committee,  which  has  just  been  published, 
this  subject  is  considered  and  the  committee  believes  that 
any  attempt  at  compulsory  arbitration  must  result  in  disap- 
pointment and  failure,  because  it  can  conceive^f  no  effective 
way  in  which  the  employer  can  be  subjected  to  the  decrees 
of  the  Board  of  Arbitration  without  an  unjustifiable  assault 
upon  the  principle  of  individual  liberty  to  contract.  It  sees 
in  such  enforcement  an  intensification  of  the  troubles 
between  capital  and  labor.  A  remedy  is  suggested  in  the 
enactment  of  a  bill,  prepared  by  the  committee,  embodying 
the  result  of  its  investigation,  in  which  it  is  provided  that 
employes  of  railways  in  New  York  shall  be  required  to  take 
out  licenses  before  they  shall  be  admitted  to  such  employ- 
menl;  that  no  railway  employe  shall  quit  work  until  after 
giving  fifteen  days'  notice  of  his  intention,  under  penalty  of 
the  loss  of  his  license,  and  that  he  shall  not  be  discharged 
except  for  good  cause  after  thirty  days'  notice  from  his  em- 
ployers. This  bill  recognizes  the  fact  that  railway  corpora- 
tion ofiicials  have  duties  to  the  public  as  well  as  to  their  stock- 
holders, and  that  if  the  men  refuse  to  work  on  the  conditions 
offered  by  the  corporations,  and  the  latter  are  thereby  pre- 
vented from  running  their  trains,  the  state  is  entitled  to 
step  in  and  provide  a  means  of  opening  the  deadlock  so  that 
travel  may  be  resumed.  The  framers  of  this  bill  hope  that 
it  will  work  equally  to  the  advantage  of  the  public,  the  cor- 
porations and  the  employes.  It  is  aimed  to  protect  the  men 
not  only  against  unreasonable  demands  and  starvation 
wages,  but  also  against  the  tyranny  of  some  of  their  own 
walking  delegates.  Again,  it  will  save  the  people  from  the 
annoyance  and  damage  that  inevitably  come  with  every  rail- 
way strike,  and  it  will  give  the  companies  ample  opportunity 
to  adjust  any  differences  that  may  arise  between  them  and 
their  employes,  or  supply  the  places  of  dissatisfied  workmen 
with  others  who  are  willing  to  accept  the  conditions  im- 
posed by  the  employers.  The  committee  is  in  doubt  whether 
the  ten-hour  law  recently  passed  is  constitutional,  and  fails 
to  see  how  a  satisfactory  law  of  such  a  character  can  be 
devised.  Another  important  suggestion  is  that  the  State 
Board  of  Mediation  and  Arbitration  should  be  required  to 
investigate  all  strikes  and  make  a  full  report,  placing  the 
blame  fairly  where  it  belongs.  The  committee  sets  a  good 
example  in  this  respect  by  placing  the  responsibility  for-- 
much  of  the  lawlessness  that  prevailed  upon  the  municipal 
authorities  of  Brooklyn. 
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Court  of    Equity  Cannot  Enforce  a  Con- 
tract for  Supplying  a  Varying 
Amount  of  Power. 

VAn  interesting  dispute  between  an  electric  light  company 
and  an  electric  railway  company  has  just  been  settled  in 
Saginaw,  Mich.  The  facts  are  these:  On  October  6,  1SS9. 
the  Bartlett  Electric  Light  company  entered  into  contract 
with  the  Union  Street  Railway  company  to  furnish  all  the 
power  required  to  run  its  cars.  Very  soon  thereafter  the 
railway  company  complained  of  \iolations  of  the  contract, 
that  the  requisite  power  was  not  being  furnished  according 
to  the  strict  terms  of  the  contract,  and  that  such  as  was  de- 
livered was  capricious  and  uncertain.  The  railway  com- 
pany thereupon  filed  a  bill  of  complaint  in  the  Circuit 
Court  of  Saginaw  county  to  compel  a  specific  performance 
of  the  contract  according  to  all  of  its  terras,  and,  as  inci- 
dental relief,  prayed  for  an  injunction  to  prevent  further 
breaches  or  violations  of  the  contract.  A  temporary  in- 
junction was  granted  by  Judge  Edget.  The  next  step  was 
the  filing  of  a  demurrer  on  behalf  of  tl.e  Bartlett  Electric 
Light  company,  claiming  that  even  if  the  injuries  existed, 
the  terms  of  the  contract  were  too  vague  lo  be  enforced  by 
a  court  of  equity.  Judge  McKnight  upheld  this  contention 
by  sustaining  the  demurrer,  although  advancing  the  opin- 
ion that  the  complainant  had  a  remedy  at  law.  Finally  the 
case  was  amicably  settled  by  the  railway  company  paying 
$5,000  in  full  for  all  claim  against  it  and  being  released 
from  the  contract,  which  had  five  years  to  run.  The  street 
car  company  will  soon  operate  its  own  power  house. 

Judge  McKnight's  opinion  in  sustaining  the  railway 
company's  demurrer  is  interesting.  It  involves  points  that 
should  be  taken  into  consideration  by  all  lessors  of  power. 
Following  is  an  abstract: 

This  is  a  demurrer  to  a  bill  for  specific  performance  and 
injunction  to  prevent  the  breach  of  a  contract  made  Octo- 
ber 6,  1SS9,  by  the  terms  of  which  the  defendant  agrees  to 
furnish  the  complainant  150  indicated  horse  power  for  eight- 
een successive  hours  each  day,  beginning  as  early  as  5:30 
A.  M.,  including  Sundays,  for  the  period  of  ten  years,  from 
December  6,  1SS9,  at  the  price  of  i7}4  cents  per  horse 
power,  or  $26.25  per  day,  to  be  paid  by  the  complainant 
every  tliirty  days.  This  sum  to  be  paid  for  each  day, 
whether  complainant  uses  150  horse  power  or  less  quantity. 
The  second  clause  of  the  contract  provides  that  the  de- 
fendant shall  furnish  from  time  to  time  room  for  additional 
dynamos  and  additional  power  over  150  horse  power.  Such 
additional  power  above  150  horse  power  to  be  paid  for  at 
the  price  of  10  cents  per  horse  power  per  day  of  eighteen 
hours,  or  at  the  rate  of  one  cent  per  horse  power  per  hour, 
provided  that  for  any  number  of  hours  less  than  eighteen 
the  cbarge  shall  not  exceed  10  cents  per  day  per  horse 
power. 

There  are  seven  other  seciions  of  the  contract,  inyolvmg 
details  and  stipulations,  the  essential  features  of  which  are 
not  affected  by  iliis  suit. 

In  case  complainant  desires  additional  room  for  additional 
dynamos,  it  may  give  defendant  notice,  and  it  is  to  be  al- 
lowed reasonable  time  to  provide  additional  room  and 
machinery  for  furnishing  the  additional  power. 

No  provision  is  made  in  the  contract  for  any  particular 
method  of  determining  the  quantity  of  horse  power  devel- 
oped and  delivered  by  defendant  to  complainant  at  any  time. 
The  contract  contains  no  stipulation  as  to  who  shall  deter- 
mine whether  additional  power  is  necessary  or  not,  nor  any 
stipulation  in  regard  to  the  manipulation  and  management 
of  the  machinery  by  complainant. 

After  the  making  of  this  contract  and  prior  to  the  com- 
mencement of  this  suit,  a  dispute  arose  between  the  parties 
as  to  the  meaning  of  the  term  "indicated  horse  power"  in 
the  first  clause  of  the  contract,  and  by  reason  of  this,  as  to 
quantity  of  extra  or  additional  power  furnished  by  the  de- 
fendant to  the  complainant,  and  for  which  the  complainant 
was  bound  to  pay  under  the  terms  of  the  conlract. 

Thi*^  controversy  was  submitted  to  arbitration,  and  an 
award  was  made,  finding  that  the  term  '-indicated  horse 
power  meant  net  horse  power  delivered  to  the  dynamos," 
which  means  that  in  computing  the  number  of  horse  power 
delivered  to  the  engine  as  indicated  by  the  cards,  the  horse 
power  required  to  move  the  engine  and  shafting  is  to  be  de- 
ducted from  the  gro^s  horsepower  shown,  and  that  the  com- 
plainant is  to  be  charged  only  with  the  net  horse  power  de- 
livered at  the  dynamos.  . 
■  The  bill  complains  of  certain  overcharges  durmgthe  years 
1891  and  1892,  and  also  that  the  complamant  notified  the 
defendant  that  it  would  require  under  said  contract  all  the 
power  necessary  to  run  the  dynamos  to  the  capacity  of  speed 
required  by  the  complainant  in  order  to  run  and  operate  all 
of  its  -'-J  cars  at  a  rate  of  speed  not  less  than  eight  miles  per 
hour  and  to  successfully  operate  the  railway  system  of  the 
complainant.  The  bill  alleges  that  the  defendant  neglected 
and  refused  on  the  19th  day  of  November,  1S91,  and  atmaiiy 
other  times  since  said  notification,  to  supply  the  dynamos 
with  necessary  power  constantly,  and  without  sudden  varia- 
tions or  to  furnish  sufficient  power  to  the  dynamos  to  oper- 
ate them  to  the  capacity  of  speed  required,  and  permitted 
the  steam  pressure  to  become  so  low  as  not  to  drive  the  en- 
gin^  sufficiently  to  convey  power  enough  to  the  dynamos  to 
run  them  at  a  rate  of  speed  exceeding  one-half  of  their  ca- 
pacity.                                                    ,  , 

The  bill  further  alleges  that  in  order  to  operate  the  com- 
plainant's road  successfully  the  line  shaft  which  delivers  the 
horse  power  to  the  dynamos  needs  to  be  kept  constantly  m 
motion,  and  at  a  rate  of  speed  which  shall  not  vary  more 
than  two  per  cent.,  and  that  the  defendant  oe  prepared  at 
any  instant  to  deliver  the  maximum  of  275  net  horse  power, 
and  be  prepared  to  deliver  an  average  of  190  net  horse 
power  to  the  dynamos  at  any  time. 

This  controversy  arose  under  the  second  clause  of  the 
contract. 


I  think  the  complainant  has  a  complete  remedy  at  law  for 
nearly  all,  if  not  all,  the  injuries  complained  of. 

The  notice  referred  to,  that  the  defendant  was  required  to 
furnish  sufiicient  power  to  the  dynamos,  so  that  the  com- 
plainant might  operate  all  of  its  23  cars  at  the  rate  of  speed 
of  not  less  than  eight  miles  an  hour,  would  not  give  enough 
information  to  the  defendant  to  enable  it  in  any  way  to 
compute  or  determine  how  much  power  was  needed. 

It  seems  to  me  that  two  questions  are  decisive  of  the  issue 
presented  by  this  demurrer. 

First — The  contract  is  too  vague  in  certain  of  its  essential 
terms  to  be  specifically  enforced  by  a  court  of  equity. 

If  written  contracts  are  not  certain  in  themselves,  so  as  to 
enable  the  court  to  arrive  at  a  clear  result  of  what  all  the 
terms  are,  they  will  not  be  specifically  enforced. 

[Here  the  court  enumerates  several  precedents.] 

Second — In  order  to  enforce  this  contract  the  court  of 
equity  would  be  required  to  exercise  continuous  supervision 
of  the  management  and  operation  of  the  defendant's  ma- 
chinery, and  would  be  r-equired  to  engage  in  the  continuous 
duties,  which  could  be  performed  only  by  one  skilled  in  me- 
chanics. In  no  other  way  could  it  be  determined  whether 
the  requisite  amount  of  power  was  being  furnished  or 
whether  the  machinery  was  being  operated  according  to  the 
terms  of  the  contract. 

A  court  of  equity  cannot  engage  in  any  such  business. 

[More  precedents  are  given  to  sustain  this  position.] 

It  is  obvious  that  the  court  of  equity  cannot  make  a  sin- 
gle decree  enforcing  the  rights  of  the  parties  to  this  con- 
tract; these  needs  will  vary  according  to  the  requirements 
of  the  business  contemplated  by  the  contract;  hence,  if  the 
court  assumes  jurisdiction  constant  supervision  of  the  busi- 
ness would  be  required. 

The  demurrer  will  be  sustained  and  the  bill  of  complaint 
dismissed.  The  defendant  will  recover  its  costs  to  be 
taxed. 


French    Electric    Carriage   Operated    by 
Tommasi  Accumulators. 

An  electric  carriage  which  has  been  running  in  Paris  lor 
some  time  is  distinguished  by  simplicity  of  mechanism  and 
the  use  of  Tommasi  accumulators.  The  latter  are  in  a 
box  placed  behind  the  seat  of  the  carriage.  A  small  motor 
is  fastened  beneath  the  body  of  the  carriage,  and  a  two- 
armed  steering  gear,  a  powerful  foot-brake  and  a  switch, 
all  suitably  disposed,  complete  the  mechanism. 

The  Tommasi  accumulators  differ  from  others  by  the 
special  method  of  supporting  the  oxide  of  lead.  Each  elec- 
trode is  provided  with  a  celluloid  covering  having  a  large 
number  of  small  holes  filled  with  active  material,  in  the 
center  of  each  of  which  is  placed  a  piece  of  lead  serving 
simply  as  a  conductor  of  the  current  and  not  as  a  sup- 
port for  the  active  material,  as  in  all  other  batteries.  By 
this  arrangement  the  disintegration  of  the  electrodes  and 
falling  out  of  the  active  material  is  prevented.  Electrodes 
of  similar  polarity  are  soldered  together  by  a  connecting  rod, 
and  separated  from  the  neighboring  electrodes  by  vertical 
celluloid  rods.  The  shell  is  of  wood,  lined  with  celluloid 
and  closed  at  the  top  by  a  perfectly  tight  and  transparent 
cover.  This  battery  is  small  in  s'ze  and  relatively  light  in 
weight;  its  capacity  is  about  25  ampere  hours  per  kilo- 
gramme of  plate.  It  admirably  withstands  shaking  and 
violent  treatment. 

These  batteries  are  manufactured  in  France  by  the 
Societe  Fulmen.  They  will  stand  a  very  heavy  discharge 
rate.  The  battery  which  operates  the  motor  on  the  car- 
riage consist  of  21  cells,  each  weighing  13  kilogrammes  300 
grammes  and  is  placed  in  seven  boxes,  each  containing  three 
cells.  The  cells,  connected  in  series,  give  an  average  current 
of  100  amperes  at  40  volts ;  when  starting  and  when  climbing 
heavy  grades  the  discharge  is  as  high  as  200  amperes.  These 
results  are  obtained:  7.5  ampere  hours  per  kilogramme  at 
minimum;  11  ampere  hours  per  kilogramme  at  mean;  15  am- 
pere hours  per  kilogramme  at  maximum.  At  lower  rates 
the  capacity  is  much  higher,  thus:  22  ampere  hours  at  a 
rate  of  i  ampere  per  kilogramme;  iS  ampere  hours  at  a 
rate  of  3  amperes  per  kilogramme;  15  ampere  hours  at  ^ 
rate  of  6  amperes  per  kilogramme. 

The  total  weight  of  the  carriage  with  two  passengers  is 
about  1,200  kilogrammes  and  tl:ie  speed  20  kilometers  per 
hour.  All  parts  are  of  exceptional  strength.  Stops  can  be 
made  instantly  if  necessary.  The  carriage  runs  silently 
and  its  management  is  extremely  easy.  A  switch  enables 
the  battery  to  be  cut  off  entirely  from  the  motor  during  a 
long  stop.  The  great  durability  of  the  Tommasi  accumula- 
tors and  their  great  capacity  will  undoubtedly  be  important 
factors  in  the  solution  of  the  problem  of  electric  road  trac- 
tion.   


To  Renew  the  Manufacture  of  Incandes- 
cent Lamps. 

It  is  said  that  the  Economic  Electric  Light  company, 
which  formerly  manufactured  incandescent  electric  lamps 
in  Brockton,  Mass.,  and  which  was  enjoined  for  alleged  in- 
fringement of  patents,  is  likely  to  resume  business  again, 
recent  decisions  having  established  the  fact  that  its  busi- 
ness is  not  an  infringement. 


Lineman  Takes  His  Own    Risk. 

In  the  case  of  Junior  against  the  Missouri  Electric  Light 
&  Power  company  (29  Southwestern  Reporter,  9S8)  the 
Supreme  Court  of  Missouri  has  rendered  a  decision  of  much 
importance  to  all  linemen  and  central  station  companies. 
This  was  a  suit  brought  to  recover  damages  from  an  em- 
ploying company  for  the  death  of  a' lineman.  The  man  was 
killed  by  touching  the  uninsulated  ends  of  *'live"  \vires. 
The  exposed  ends  of  these  wires  were  thirty  feet  from  the 
ground,  on  a  pole,  and  were  perfectly  obvious.  The 
lineman  killed  was  an  experienced  employe,  and  ascended 
the  pole  for  the  express  purpose  of  connecting  the  wires;  he 
was  provided  with  non-conducting  rubber  gloves,  but  did 
not  use  them. 

The  Supreme  Court  says:  The  facts  of  this  case  bring  it 
within  the  familiar  principle  that  if  a  servant  capable  of 
contracting  for  himself,  and  with  full  notice  of  the  risk  he 
may  run,  voluntarily  undertakes  a  hazardous  employment, 
he  places  himself  in  a  hazardous  position,  or  if  he  works  \vith 
defective  tools  or  appliances,  the  employer  is  not  liable  for 
injuries  received  from  these  known  risks.  It  often  happens 
that  both  natural  and  artificial  persons  (corporations)  are 
engaged  in  exceedingly  dangerous  business,  and  if  it  is  not 
unlawful,  may  employ  servants  to  perform  dangerous 
duties,  and  yet  not  be  liable  to  such  employes  fur  injuries 
received  in  such  work,  if  such  employes  are  capable  of  con- 
tracting and  know  the  risks  attending  the  business.  The 
handling  of  live  wires  is  a  most  dangerous  business,  but  the 
deceased  knew  when  he  entered  into  the  employment  that 
it  was  so.  He  was  not  a  minor,  nor  an  inexperienced  work- 
man, to  whom  the  dangers  of  the  business  were  unknown. 
The  danger  to  which  he  was  exposed  was  open  and-- ob- 
vious. He  was  as  cognizant  of  the  danger,  if  not  more  so, 
than  the  foreman,  and  the  failure  to  caution  him  cannot  avail 
where  he  is  as  well  acquainted  with  the  hazard  as  his  employer. 
By  way  of  argument  it  was  contended  that  it  was  negligence 
to  leave  the  ends  of  the  two  wires  uncovered  without  some 
proper  protection,  but  it  will  be  remembered  that  no  one 
but  a  lineman  could  be  exposed  to  these  uncovered  ends, 
elevated  as  they  were  on  poles  thirty  feet  above  the  surface 
of  the  earth,  and  in  this  particular  ca?e  had  these  two  ends 
been  insulated  with  buttons  or  caps  they  must  have  been  re- 
moved by  this  lineman  to  enable  him  to  connect  the  wire 
wiih  the  store,  where  light  was  desired.  It  seems  clear 
that  this  misfortune  befell  him  through  his  neglect  to  use 
the  rubber  gloves  provided  for  this  sort  of  work.  He  as- 
sumed the  risk  of  handling  these  wires  charged  wth  elec- 
tricity. The  employment  was  very  hazardous  and  inher- 
ently dangerous  in  its  very  nature,  but  he  undertook  it  with 
knowledge  of  its  dangers,  and  he  was  bound  to  exercise  care 
to  avoid  the  consequences.  The  evidence  shows  most  con- 
clusively that,  by  his  own  neglect  of  the  means  furnished 
by  his  employer,  he  brought  his  hands  in  contact  with  the 
wires,  and  lost  his  life.  It  is  greatly  to  be  regretted,  but 
the  master  is  not  liable. 


Technical  Education  in  America. 

In  an  address  at  the  twentythird  convention  of  the  alumni 
of  the  Polytechnic  Institute  of  Zurich,  Professor  Ritter  is 
reported  to  have  said  concerning  the  condition  and  progress 
of  teclmical  education  in  the  United  States: 

What  the  German  universities  have  not  been  able  to  ac- 
complish by  centuries  of  traditional  agitation,  tlie  Americans 
have  already  done.  They  have  not  only  mastered  the  tech- 
nical sciences,  mathematics  and  jurisprudence,  but  have 
given  form  to  distinct  faculties  of  the  sciences  of  engineer- 
ing or  have  even  founded  them  with  an  explicit  purpose  of 
promoting  engineering.  ^  *  *  *  So  far  as  regards  in- 
struction in  mechanical  engineering,  Cornell  University,  of 
Ithaca,  N.  Y.,  stands  at  the  head  of  American  institutions. 

If  we  compare  this,  which,  according  to  our  own  ideas,  is 
an  incomplete  development  of  technical  education,  with  the 
truly  grand  achievements  in  engineering  and  in  machine  con- 
struction in  the  United  States,  this  question  seems  to  us 
proper:  What  has  the  American  technologist  to  offset  this 
deficiency  in  theoretical  instruction?  And  do  not  we  Eu- 
ropeans overshoot  the  mark  in  our  more  elaborate  theoreti- 
cal education? 


W.  B.  Sudlow  &  Son  of  Florence,  S.  C,  are  about  to 
install  a  plant  for  40  arc  and  500  incandescent  lights.  They 
wish  estimates  on  engines,  boilers,  dynamos,  wiring  and 
lamps. 


An  Ohio  Novelty. 

It  is  impossible  to  restrain  the  enthusiasm  and  fertility  of 
the  electrical  inventor.  To  him  stone  walls  do  not  a  prison 
make  nor  iron  bars  a  cage.  The  following,  from  the  Lon- 
don, Ohio,  Tijiit's  is  in  point: 

Charles  F.  Kline,  a  life  prisoner  under  the  habitual  crimi- 
nal law,  in  the  Ohio  penitentiary,  and  an  expert  electrician, 
who  has  already  patented  some  important  inventions,  is  at 
work  upon  an  acoustic  battery,  of  which  he  expects  the 
most  important  results.  He  claims  that  by  the  use  of  loud 
sounds  as  an  excitant,  a  current  might  possibly  be  generated 
which  would  be  of  the  required  force  and  quantity  to  opera'.e 
motors.     On  the  subject  Kline  says: 

Shops  might  be  lighted,  to  some  extent,  by  the  noise  of  the 
machmery.  A  clock  might  be  made  self-winding  by  the 
sound  of  its  ticking,  and  then  perpetual  power  would  become 
as  common  as  spring  power.  What  the  internal  resistance 
of  this  battery  would  be  when  working  under  the  influence 
of  extraordinary  loud  sounds  remains  to  be  determined. 

The   noise  made  by  walking  upon  the   floors,  or   by  the 
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shutting  of  doors,  might  be  made  to  charge  small  storage 
batteries,  and  electricity  on  tap  would  become  as  cheap  as 
water. 


A    4,000    Horse    Power    Feed   Water 
Heater. 

The  Goiibert  Manufacturing  company  of  New  York  has  re- 
cently installed  at  the  First  District  station  of  the  Edison  Elec- 
tric Illuminating  company  in  Pearl  street,  Brooklyn,  a  4,000 
horse  power  vertical  Goubert  feed  water  heater.  A  good 
view  of  this  immense  heater — one  of  the  largest  ever  built — 


A   4,000    HORSE    POWER    FEED    WATER    HEATER. 

is  shown  by  the  picture  on  this  page.  It  is  a  fine  piece  of 
work  and  designed  expressly  to  fit  into  the  limited  space 
available. 

The  heater  is  made  entirely  of  cast  iron  and  brass,  and  is 
of  the  latest  improved  Goubert  type  with  curved  upper  and 
lower  tube  plates  and  patent  flexible  expansion  joint.  This 
is  the  only  joint  in  the  heater  that  is  not  rigid,  the  differ- 
ential expansion  between  [he  shell  and  the  brass  tubes  being 
taken  care  of  at  this  point. 

The  Goubert  heater  is  especially  desirable  in  connection 
with  plants  of  magnitude  and  heavy  duty.  The  Goubert 
Manufacturing  company  is  doing  an  extensive  business  in 
large  units,  especially  for  electric  plants,  both  lighting  and 
traction,  operated  by  the  principal  companies  throughout  the 


NEW    INTERIOR    lELEPUONE. 

country.     It  now  has  branch  offices  in  many  of  the  principal 
cities. 


Bryant  Weatherproof   Socket  Side  Con- 
nection. 

For  special  work  different  designs  in  sockets  are  needed  to 
accomplish  desired  ends.  The  weatherpnof  socket  with 
side  connections  illustrated  in  this  issue  has  been  devised 
to  fill  a  demand  for  illuminated  sign  work  which  is  be- 
coming very  popular  at  the  present  time.  The  Bryant 
Electric  company  has  recently  placed  this  socket  (and  also 
one  with  bottom  connections)  on  the  market.     Grier  Bros., 
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managers  of  the  western  oftice,  have  a  stock  on  hand  in 
their  storeroom  in  Chicago.  This  socket  is  an  excellent 
one  for  cellars,  stockyards  or  damp  places  and  can  be 
used  for  cleat  work  as  well  as  concealed  work. 


New  Interior  Telephone. 

Appreciating  the  demand  for  a  high  class,  compact  tele- 
phone for  interior  use  in  private  houses,  hotels  and  public 
buildings,  the  M.  &  B.  Telephone  company,  Bullitt  build- 
ing, Philadelphia,  has  designed  the  instrument  illustra- 
ted herewith,  which  it  calls  "style  C."  It  will  be  the 
company's  standard  form  for  interior  work.  This  instru- 
ment is  noted  for  its  clearness  and  volume  of  sound.  It  is 
handsomely  finished  with  slate  back  and  oak  case.  All  the 
fittings  are  nickel,  and  the  instrument   presents  an   elegant 


BRYANT   WEATHERPROOF  SOCKET   SIDE   CONNECTION. 

appearance.  It  is  only  five  by  seven  and  one-half  inches 
in  size,  and  is  equipped  with  a  bell  push  and  return  signal 
call.  Either  a  buzzer  or  loud  call  bell  can  be  furnished  as 
desired.  In  hotels  this  instrument  will  be  found  especially 
useful,  as  the  bell  on  the  telephone  in  guests*  rooms  can  be 
used  as  a  call  or  "wake-up''  bell  if  desired. 


The  Curtis-Donnally  Adjustable  Lamp 
Shade. 

The  accompanying  cuts  illustrate  one  of  the  latest  novel- 
ties in  electric  light  shades.     Generally  speaking,  this  shade 


THE   CURTIS-DONNALLY   ADJUSTABLE   LAMP   SHADE. 

may  be  described  as  being  similar  to  a  clam-shell.  It  con- 
sists of  two  halves,  as  shown,  hinged  on  a  clamp  which  em- 
braces the  lamp  socket  and  permits  the  two  portions  of  the 
shade  to  be  moved  and  set  at  any  angle.  The  manufactur- 
ers claim  for  this  shade  that  there  is  no  other  similar  device 
in  the  market  through  the  aid  of  which  the  light  of  an  incan- 
descent light  can  be  more  conveniently  suited  to  circum- 
stances. As  will  be  readily  appreciated,  this  shade  can  be 
manipulated   so    as  to   produce  any  desired  effect  of  either 


GILLETTE   MAGNETO   BELL. 

light  or  shade.  It  has  an  economical  point,  too — it  gives 
increased  light  through  its  reflecting  power,  and  may  be  util- 
ized to  reduce  the  necessity  of  having  numerous  lights.  Be- 
ing metal,  it  is  practically  indestructible,  and  by  reason  of 
its  being  a  reflector  it  is  especially  adapted  for  billiard  and 
pool  table  service,  and  also  for  show  window  effects.  These 
shades  are  furnished  nickel-plated  and  burnished;  also  in 
satin-finished  brass  and  in  decorated  tin.     The  Curtis-Don- 
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nally  shade  is  handled  by  the  supply  department  of  the  Chi- 
cago Edison  company. 


Medbery  Overhead  Devices. 

The  greatest  annoyance  to  practical  electric  railway  line- 
men IS  the  very  unsatisfactory  style  of  trolley  wire  clamp 
heretofore  used.  The  Davids  clamp  furnished  by  the 
Fiberite  company,  manufacturer  of  the  Medbery  material, 
seems  to  have  done  away  with  all  the  objections  made,  and 
the  roads  now  using  this  device  claim  that  it  is  a  perfect 
preventive  of  all  the  trouble  experienced  with  other  clamps. 
Fig.  I  shows  the  device,  and  it  will  readily  be  seen  that  it  is 
so  simple  that  the  fastening  can  be  made  in  a  few  seconds 
time.  There  is  no  soldering  or  even  bending  of  the  clamp 
necessary,  and  it  is  impossible  for  the  wire  to  drop;  in  fact 
no  emergency  wagon  is  needed  where  this  clamp  is  used. 
Fig.  2  shows  the  Medbery  globe  strain  insulator,  made  in 
three  sizes.  The  great  strength  and  perfect  adaptabihty  of 
this  device  commend  it  to  all  practical  construction  men. 
Insulated  with  the  Medbery  material  it  is  practically  inde- 


FIGS.    I    AND   2.      MEDBERY   OVERHEAD   DEVICES. 

structible.  A  test  made  by  Prof.  Morton  showed  a  resist- 
ance of  350,000  megohms  and  a  breaking  strain  of  7,600 
pounds.  Over  7,000  of  thess  insulators  are  in  use  in  Chi- 
cago. The  Medbery  material  is  carried  in  stock  by  the 
Mason  Electric  Equipment  company,  24  Plymouth  Place, 
Chicago,  which  is  the  sole  western  selling  agent  for  the 
Medbery  specialties. 


Lundell  Alternating  Fan  Motor  Outfit. 

The  demand  for  an  alternating  fan  motor  is  now  met  by 
the  latest  production  of  the  Interior  Cjn.luit  &  Insulation 
company  of  New  York.  In  appearance  the  Lundell  alter- 
nating fan  motor  outfit,  herewith  illustrated,  presents  beauty 
of  design  and  finish  equal  to  the  direct  current  outfit,  hav- 
ing a  cylindrical  field-magnet  on  a  hollow  cast-iron  base. 
It  is  designed  in  two  types,  high  frequency  (14,000  to  16,000 
alternations  per  minute)  and  low  frequency  (7,200  alterna- 
tions per  minute)  at  52  and  104  volts. 

Tests  of  the  high  frequency  motors  show  that  a  current  of 
1.3  amperes  at  52  volts,  with  12  inch  fan,  is  a  fair  average 


LUNDELL   ALTERNATING   FAN   MOTOR   OUTFIT. 

for  their  operation.  Like  the  Lundell  direct  current  motors 
these  machines  are  finished  in  rich  black  japanning  with  gilt 
stripings.  All  outside  brass  fittings,  fans  and  guards  are 
either  polished  brass  or  nickel  plated.  Self  oiling  and  self- 
aligning  bearings  and  a  regulating  switch  giving  three  speeds 
are  also  features.  These  motors  are  manufactured  under 
the  patents  of  Robert  Lundell  by  the  Interior  Conduit  %S;: 
Insulation  company  of  New  York  city.  The  western  agent 
is  the  Central  Electric  company  of  Chicago. 
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Gillette  Magneto  Bell. 

One  of  the  most  familiar  adjuncts  to  a  complete  tele- 
phone plant  of  to-day  is  the  magneto  call  bell.  The  cut  on 
page  196  represents  the  external  appearance  of  the  ap- 
paratus manufactured  by  E.  t^  F.  Gillette  of  Xesv  York. 
There  enters  into  the  construction  of  these  bells  nothing  but 
first-class  material.  Sheffield  steel  magnets,  charged  by  a 
pair  of  large  electro -magnets,  are  used  both  on  the  bell  part 
and  generator.  The  cabinet  work,  either  black  walnut  or 
oak,  is  heavy  and  of  the  finest  French  finish.  All  exposed 
metal  parts  are  heavily  nickeled.  A  feature  of  these  bells 
that  will  be  appreciated  by  the  trade  is  the  e.xcellent  tone  of 
the  special  cast-bronze  gongs.  The  internal  mechanism  is 
substantially  made.  These  bells  are  not  rated  at  their  maxi- 
mum capacity,  as  they  will  ring  through  resistances  from 
1,000  ohms  to  10,000  ohms  more  than  they  are  guaranteed 
to  do.  E.  ^  F.  Gillette  have  had  an  excellent  opportunity 
of  acquiring  knowledge  of  the  telephone  business,  as  their 
father,  Webster  Gillette,  the  inventor  of  the  powdered  car- 
bon long-distance  telephone,  has  had  wide  experience  as  a 
pioneer  in  the  telephone  field. 


company  has  agencies  at  New  York,  Boston,  Chicago, 
Philadelphia,  San  Francisco  and  New  Orleans  and  sub- 
agencies  in  all  the  principal  cities  in  the  country. 


CORRESPONDENCE. 


Electric    Plant  to    Be    Driven    by  Gas 
Engines  in  Chicago. 

The  American  Gas  Engine  Electric  company,  with  offices 
at  Chicago,  has  recently  completed  negotiations  which  give 
it  the  manufactory  and  the  sole  American  right  to  the  pat- 
ents formerly  o»vned  and  operated  by  the  Nutting  Electric 
company  of  Chicago.  The  new  company  will  continue  the 
manufacture  of  the  Nutting  arc  lighting  apparatus.  The 
American  Gas  Engine  Electric  company  was  organized  some 
months  ago  to  go  into  the  business  of  installing  gas  engine 
electric  plants.  The  engine  used  will  be  the  Kilmarnock 
double  acting  engine  as  manufactured  by  Dick,  Kerr  »S:  Co., 
London,  England, who  are  making  them  at  present  up  to  1,000 
horse  power.  Dick,  Kerr  &  Co.  are  to-day  the  only  manu- 
facturers of  gas  engines  of  350  horse  power  and  upward, and 
have  a  large  number  of  good-sized  stations  now  operating 
their  engines  in  Europe.  One  of  the  most  i  iteresting  sta- 
tions recently  installed  is  that  at  Belfast  of  four  engines  ag- 
gregating 600  horse  power.  These  engines  are  driving  Sie- 
mens dynamos  and  are  lighting  the  streets  at  Belfast.  Ow- 
ing to  the  double-acting  principle  the  engines  are  said  to  be 
much  more  steady  than  any  gas  engine  previously  placed  on 
the  market,  and  with  the  electric  light  governor  regulate 
within  1%  per  cent.  The  officers  of  the  new  company, 
which  is  capitalized  at  $300,000,  are:  President,  J.  Ensign 
Fuller;  vice-president,  Albert  F.  Dexter;  treasurer,  O. 
G,  Waterman;  elecirical  engineer,  Carl  K.  MacFadden. 
The  cheapness  of  gas  engine  power  has  never  been  ques- 
tioned, and  the  main  difficulty  that  has  stood  in  the  way  ot 
its  development  has  been  the  restriction  among  American 
makers  of  small-sized  engines.  The  American  Gas  Enjjine 
Electric  company  is  installing  in  Chicago  a  plant  which  will 
use  nearly  300  horse  power  of  gas  engines,  making  a  plant 
which  is  several  times  larger  than  the  next  largest  gas  engine 
plant  in  America.  .  The  engines  are  belted  directly  to  the 
dynamos,  no  counter-shafting  being  necessary. 


Friendly    Receivership   for    the     Mather 
Company. 

Charles  M.  Jarvis,  president  of  the  Berlin  Iron  Bridge 
company,  has  been  appointed  receiver  of  the  Mather  Electric 
company  of  Manchester,  Conn.  The  appointment  was 
made  on  application  of  Attorney  Charles  E.  Perkins,  one 
of  the  directors,  acting  on  vote  of  the  board.  Attorney 
Charles  J.  Cole,  as  counsel  for  the  company,  appeared  with 
Mr.  Perkins,  Mr.  Perkins  and  Mr.  Cole  furnished  bonds 
for  Mr.  Jarvis. 

This  move  is  in  the  interests  of  the  present  corporation. 
The  new  receiver  is  a  director  and  a  large  stockholder,  and 
an  order  of  court  permits  him  to  carry  on  the  bu^ness  in  the 
regular  way. 

The  difficulty  is  that  although  the  assets  of  the  company 
exceed  its  liabilities,  since  September  the  company  has  been 
doing  a  larger  business  than  is  warranted  by  its  capital. 
The  company  has  also  been  disappointed  at  not  receiving  as- 
sistance from  certain  sources.  There  are  now  sufficient  or- 
ders on  hand  to  keep  the  works  running  till  July,  before 
which  time  it  is  expected  that  the  financial  difficulty  will  be 
adjusted.  The  business  at  the  factory  doubled  itself  from 
last  fall  to  the  first  of  this  year,  the  company  employmg  at 
the  latter  date  125  persons,  with  a  payroll  of  between 
$1,300  and  $1,400  a  week.  During  the  month  of  Decem- 
ber the  works  ran  twenty-four  hours  per  day,  and  since 
then,  until  about  a  month  ago,  the  factory  has  been  run 
three  nights  per  week.  The  capital  of  the  company  is 
$216,000,  and  the  officers  are:  Vice-president,  Thomas  C. 
Perkins;  secretary  and  treasurer,  John  L.  Bunce;  directors, 
C.  E.  Perkins,  Charles  M.  Jarvis,  Henry  A.  Redfield, 
George  H    Day,  Thomas  C.  Perkins,  John  L.  Bunce.    The 


New  York  Notes. 

New  York,  April  13. — George  Westinghouse  was  at  the 
Windsor  Hotel  this  morning.  In  relation  to  the  report  ol 
an  understanding  between  his  company  and  the  General 
Electric  people,  he  is  reported  to  have  made  the  following 
statement:  "I  have  no  more  business  on  hand  this  trip  than 
I  generally  have.  Of  course,  we  were  all  glad  that  the  Su- 
preme Court  sustained  us  in  our  fight.  I  do  not  see  why  we 
should  enter  into  a  combination  with  the  General  Elec- 
tric company  after  winning  our  suit.  Had  we  been  defeated 
parties  in  the  suit,  we  might  have  talked  about  consolidation. 
There  is  no  truth  in  the  report  that  the  companies  will  con- 
solidate. Each  has  a  field  and  its  work  will  be  carried  on  as 
usual."  As  the  Westinghouse  company  advertises  that  it  has 
brought  suit  against  the  General  Electric  company  for 
infringing  the  Tesla  polyphase  patents  in  the  monocyclie 
system,  it  is  possible  that  there  is  not  as  much  truth  in  the 
talk  of  a  patent  pool  as  had  been  thought.  The  West- 
inghouse company  also  announces  that  it  has  sued  the 
Stanley  company  for  infringing  the  same  patents  by  the  S. 
K.  C.  two-phase  apparatus. 

A  contract  has  been  made  with  the  Brooklyn  Heights 
company  for  the  transportation  of  mails,  beginning  May  ist, 
on  the  Third  avenue  and  Fort  Hamilton  trolley-car  line. 
This  will  greatly  facilitate  the  mail  service  in  connection 
with  Station  C,  at  Third  avenue  and  Forty-sixth  street,  and 
also  at  the  postoffices  in  Bay  Ridge  and  Fort  Hamilton. 
Postmaster  Sullivan  is  not  only  much  gratified  by  the  suc- 
cess of  this  system  in  Brooklyn,  but  is  delighted  with  the 
prospect  of  its  introduction  in  other  cities.  In  New  York 
the  cable  lines  are  soon  to  be  used  for  carrying  mails  in 
Boston  the  trolley  roads  will  be  extensively  employed,  and  in 
Philadelphia  and  Chicago  the  postmasters  are  anxious  to  in- 
troduce the  same  idea  on  a  large  scale, 

A  suit  has  been  brought  in  the  Supreme  Court  by  the 
New  York  Insulated  Wire  company  against  the  Westing- 
house Electric  &  Manufacturing  company  to  recover  $35,- 
411.51,  alleged  to  be  due  as  a  balance  for  the  work  in 
supplying  the  electric  lighting  for  the  World's  Columbian 
Exposition.  The  Westinghouse  company  made  a  contract 
with  the  World's  Columbian  Exposition  to  maintain  the 
incandescent  hghting  for  the  fair.  At  the  same  time  it 
made  a  contract  with  the  New  York  Insulated  Wire  com- 
pany to  furnish  the  labor  and  material  required  for  the 
wiring  and  construction  for  about  So,ooo  lamps.  The 
Westinghouse  company  promptly  obtained  from  Justice 
Beekman  of  the  Supreme  Court  an  order  dissolving  the  at- 
tachment. The  Westinghouse  officials  contend  that  they 
have  a  good  defense  to  the  action  and  that  the  procuring  of 
an  attachment  against  the  property  was  a  spiteful  attempt 
on  the  part  of  the  Irisulated  Wire  company  to  do  it  an  in- 
jury.    W.  F.  O. 

New  England  News. 

Boston,  April  12. — The  trolley  mail  car  in  Boston  is 
one  of  the  probabilities  of  the  futiu"e.  Postmaster  Coveney 
has  been  conducting  experiments  in  the  matter,  and  from 
10  to  30  minutes  have  been  saved  on  the  trips  over  the  old- 
fashioned  method  of  delivering  mail  from  the  central  office  to 
the  sub-stations  by  wagons.  Under  its  present  charter  the 
West  End  road  has  the  right  to  carry  mails,  and  twenty 
years  ago  the  various  horse  car  lines  used  to  transport  the 
mail  to  the  sub-stations  on  their  respective  routes.  The 
large  square  in  front  of  the  postoffice  affords  an  excellent 
opportunity  for  the  loading  and  unloading  of  mails  on  the 
cars;  or,  if  necessary,  the  cars  conld  be  run  into  the  postoffice 
by  means  of  the  archway  now  used  by  the  wagons. 

There  is  a  bill  before  the  Legislature,  which  is  being 
pushed  by  the  Massachusetts  Street  Railway  association, 
praying  that  the  right  be  granted  all  street  railways  cor- 
porations in  the  state  to  make  contracts  with  the  govern- 
ment for  carrying  mails.  The  only  opposition  so  far  comes 
from  the  Central  Labor  Union,  which  has  affiliated  with  it 
all  of  the  other  labor  bodies  in  the  state.  There  are  a  great 
many  postoffices  which  are  off  the  line  of  steam  roads,  but 
which  are  on  the  direct  route  covered  by  the  electrics,  and 
the  main  argument  of  the  petitioners  is  that  the  public 
would  be  served  much  quicker  if  the  street  cars  were  hired 
to  carry  the  mails. 

A  meeting  of  Palmer  and  Monson  business  men  was 
held  recently,  and  the  Palmer  &  Monson  Street  Railway 
company  was  formed  with  a  capitalization  of  $60,000.  It 
is  proposed  to  build  an  electric  road  from  Monson  to  Pal- 
mer, to  Wilbraham  and  thence  to  Ludlow,  connecting  with 
the  electric  road  there  from  Springfield. 


The  town  of  Nortlifield,  Vt.,  has  voted  to  purchase  the 
electric  light  plant. 

The  Portland,  Me.,  street  railway  has  been  given  per- 
mission by  the  board  of  aldermen  to  use  electricity. 

A  construction  company  has  contracted  to  build  an  elec- 
tric street  railway  through  Essex  to  Beverly,  some  iS  miles 
in  length. 

The  New  York,  New  Haven  &  Hartford  Railroad  com- 
pany, better  known  as  the  Consolidated,  has  got  the  electric 
fever  and  has  got  it  bad.  The  road  has  also  a  big  fight  on 
its  hands  in  Connecticut  in  the  contest  for  supremacy  which 
has  been  raging  for  a  year  between  the  electric  and  steam 
roads  in  that  state.  While  the  electric  road  managers  have 
been  securing  hearings  before  the  railroad  committee  of  the 
Legislature,  the  Consolidated  has  been  active  in  securing  a 
formidable  array  of  statistics  showing  how  seriously,  to  its 
way  of  thinking,  the  electric  roads,  if  allowed  to  carry  out 
their  proposed  plan  of  gridironing  the  state  with  trolley  sys- 
tems parallel  to  the  Consolidated  lines,  will  injure  the  steam 
roads  and  damage  their  charters.  Judge  Hall,  vice-presi- 
dent of  the  Consolidated,  says  in  this  connection:  "  We 
have  prepared  an  elaborate  map  showing  how  vitally  the 
schemes  of  the  electric  roads  affect  us,  although  we  have 
no  direct  contest  with  them.  Their  scope  is  between  cities 
and  their  suburbs,  but  it  is  not  fair  treatment  to  the  steam 
companies  of  the  state,  which  have  spent  vast  sums  of 
money  to  secure  the  right  of  way,  and  have  erected  costly 
depots  and  fitted  up  handsome  grounds,  to  have  a  parallel 
electric  system  organized  unless  the  public  necessity  de- 
mands it.  Then, 'as  soon  as  it  is  practicable  and  economical 
we  shall  introduce  electricity  as  a  motive  power  over  our 
own  system  and  run  our  cars  and  trains  much  more  frequently 
than  now,  as  we  are  to  do  on  the  Nantasket  Beach  branch 
in  Massachusetts."  This  is  the  first  direct  acknowledge- 
ment by  the  officials  of  the  Consolidated  road  that  electric- 
ity will  be  adopted  if  it  prove  practicable.  Rapid 
progress  is  being  made  on  the  equipment  by  electricity  of 
the  Nantasket  Beach  branch  of  the  ConsoHdated.  The 
new  cars  are  to  be  of  a  novel  type,  50  feet  long,  equipped 
with  air  brakes  and  convertible  into  steam  cars.  Twelve  of 
the  cars  have  been  ordered  from  a  New  Haven  firm.  They 
will  have  interchangeable  wheel  couplings  so  that  freight 
cars  can  be  attached. 

At  the  annual  meeting  of  the  Holtzer-Cabot  Electric 
company  in  this  city  the  officers  and  directors  elected  were 
as  follows:  President,  Charles  W.  Holtzer;  clerk  and 
treasurer,  Ira  A.  Foster;  directors,  Charles  W.  Holtzer,  Ira 
A.  Foster,  Henry  B.  Cabot,  George  O.  Cabot  and  Philip  I. 
Holtzer.  The  report  of  operations  for  the  year  ended 
December  31st,  showed  that  the  company  did  a  gross 
business  of  about  $200,000,  and  earned  enough  to  pay 
$6,000  in  dividends,  and  allow  about  $5,000  to  be  charged 
off. 

There  is  one  town  in  Massachusetts  which  seems  to  have 
benefited  by  owning  its  own  electric  light  plant.  Braintree 
is  located  about  ten  miles  south  of  Boston,  and,  according 
to  the  report  just  filed,  the  citizens  have  been  given  house 
lighting  for  6  mills  per  lamp  hour.  The  charges  made  by 
private  companies  in  Massachusetts  are  from  i  to  \y^  cents 
an  hour.  At  I  cent  an  hour  the  cost  to  Braintree  con- 
sumers would  have  been  $5,596,  instead  of  $3,445.93,  so 
that  the  saving  is  $2,150.  The  cost  of  operating  the  street 
lights  was  $47-55  ^  lamp  of  1,200  candle  power  run  one 
year  all  night  on  a  moon  schedule.  Reckoning  interest  at 
4  per  cent,  and  depreciation  at  5  per  cent.,  less  renewals 
and  repairs,  $22.  lo  is  to  be  added  for  each  lamp,  making  a 
total  cost  of  $69.95.  The  price  charged  other  towns  in 
Massachusetts  for  a  service  of  like  quality  by  private  com- 
panies averages  $95.38.  The  cost  to  the  town  from  its  own 
plant  thus  shows  a  saving  of  $25. 73  a  light,  or  $3,036. 14  on 
all  lights  in  use. 

A  measure  which  has  passed  the  Connecticut  House  of 
Representatives  and  is  now  pending  in  the  Senate  has  created 
considerable  discussion.  The  bill  is  one  permitting  the  New 
Haven  Electric  Lighting  company  to  increase  its  capital 
stock  from  $400,000  to  $2,000,000,  and  to  own  and  ac- 
quire all  sorts  of  electric  property,  including  electric  rail- 
ways, in  the  towns  of  New  Haven,  Orange,  Hamden  and 
East  Haven.  The  company  is  also  authorized  to  issue 
bonds  in  amount  not  exceeding  one-half  of  its  capital  stock. 
The  company  has  heretofore  devoted  its  plant  to  the  pro- 
duction of  light  and  power  for  the  ordinary  use.  Directors 
and  stockholders  of  the  company  declare  that  there  is  noth- 
ing in  the  new  legislation  to  excite  suspicion  and  opposition 
— that  it  was  made  necessary  by  increasing  business.  They 
declare  that  it  is  not  the  intention  of  the  company,  as  has 
been  hinted,  to  acquire  existing  railway  plants — that  would 
require  capital  far  in  excess  of  the  amount  authorized  by 
the  bill  that  has  passed  the  house.  The  matter  will  probably 
be  ventilated  when  the  measure  comes  up  in  the  Senate. 

E.  Moody  Boyhton  of  bicycle  railroad  fame  was  before  the 
railroad  committee  of  the  Massachusetts  Legislature  on  the 
15th,  in  advocacy  of  his  petition  for  charters  to  build  and 
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operate  his  electric  system.  The  routes  wanted  are  from 
Boston  to  Brockton;  Boston  to  Dedhani  and  the  Massa- 
chusetts state  line  nearest  Providence;  Boston  by  way  of 
Charlestown,  Lynn  and  Salem  to  Beverly,  and  Boston  to 
Lowell.  These  roads,  Mr.  Boynton  explained  to  the  com- 
mittee, were  to  be  all  elevated,  single-post  steel  railways. 
There  would  be  no  grade  crossings,  even  in  the  pastures  and 
fields  in  the  country  districts,  and  no  possibility  of  injury  to 
persons  or  property.  They  would  be  run  exclusively  by 
electricity,  silent  and  dustless,  and  capable  of  speed  of  over 
100  miles  an  hour.  The  double  flanged  spindle  wheels 
below  and  the  steel  guides  and  safety  wheels  above  render 
accident  impossible. 

An  agreement  has  been  reached,  it  is  said,  whereby  the 
New  York,  New  Haven  &  Hartford  Railroad  company  is 
to  purchase  a  controlling  interest  in  the  Westport  &  Sauga- 
tuck  horse  railroad,  provided  a  charter  to  equip  it  with 
electricity  can  be  secured. 

By  a  decision  of  the  Supreme  Court  the  plant  of  the  Wo- 
burn  Electric  Light  company  has  been  ordered  to  be  sold  on 
May  15th,  subject  to  the  first  mortgage  of  $35,000  and  all 
incumbrances  and  liens,  except  the  second  mortgage  for 
$100,000  and  the  receiver's  certificates,  amounting  to 
$1,000  more.  The  company  for  a  year  has  been  in  the 
hands  of  receivers,  who  were  appointed  without  prejudice  to 
tlie  taking  of  steps  in  insolvency.  Insolvency  proceedings 
subsequently  followed,  and  assignees  were  also  appointed. 
The  full  bench  of  the  Supreme  Court  decided  that  the  mort- 
gage, which  was  given  by  the  company  to  secure  the  pay- 
ment of  some  $65,000  in  bonds,  which  it  issued,  was  invalid 
as  against  the  real  estate  of  the  company,  as  it  was  not  re- 
corded -within  the  time  prescribed  by  law,  and  that  it  was  a 
good  mortgage  as  against  the  personal  property  only.  The 
principal  creditor  of  the  company  is  the  General  Electric 
Light  company,  whose  claim  is  for  about  $125,000.  Since 
the  adjudication  of  the  validity  of  the  mortgage  of  the 
bondholders  there  have  been  several  hearings  relative  to  the 
manner  in  which  the  property  should  be  sold.  The  bond- 
holders decided  to  sell  the  property  against  which  it  was 
decided  their  mortgage  was  valid.  The  receivers  desired 
the  court  to  order  a  sale  of  the  property  as  a  whole,  and 
this  is  the  form  which  the  court  has  adopted.  There  has 
also  been  considerable  contention  between  the  counsel  for 
the  bondholders  and  for  the  receivers  as  to  what  property 
the  bondholders'  mortgage  attaches  to,  and  also  as  to 
whether  the  franchise  is  property  within  the  legal  significa- 
tion of  the  word,  and  whether  their  mortgage  covers  the 
dynamos,  poles  and  the  300  miles  of  strung  wire.  The  court 
did  not  deteimine  this  aspect  of  the  case,  but  ordered  the 
sale  to  proceed,  and  the  case  to  be  referred  to  H.  W. 
Bragg  as  master,  to  determine  what  pieces  of  property  be- 
long to  the  bondholders  and  what  to  the  assignees  for  the 
general  creditors,  and  the  values  thereof.  The  real  estate 
sold  is  subject  to  another  mortgage  for  $35,000,  given  to 
Dr.  J.  M.  Harlow,  and  ihis  is  held  to  be  valid. 

J.  C.  E. 


Milwaukee,  Wis. 

Milwaukee,  April  13. — After  the  Board  of  Public  Works 
had  rejected  one  set  of  bids  and  re-advertisedj  it  awarded 
ihe  contract  for  furnishing  the  light  and  power  generating 
plant  for  the  new  city  hall  to  the  Western  Electric  company 
of  Chicago  at  a  figure  several  thousand  dollars  lower  than 
the  bids  received  the  first  time.  The  first  bids  were  as  fol- 
lows: E.  G.  Bruckman,  $39,856;  Western  Electric  com- 
pany, $43,000,  $36,718  and  $40,550;  General  Electric  com- 
pany, $39,687,  $45,080  and  $38,262.  The  Board  of  Pub- 
lic Works  and  Charles  G.  Armstrong  of  Chicago,  the  ex- 
pert who  prepared  the  plans  for- the  plant,  had  estimated 
that  the  cost  would  be  about  $26,000  or  $27,000.  The 
board  suspected  that  there  was  a  combination  of  electric 
light  interests  and  decided  to  call  for  new  bids.  At  the 
same  time  the  board  concluded  to  specify  horizontal  engines 
instead  of  vertical  engines,  which  had  been  provided  for  in 
order  to  economize  room  as  much  as  possible,  the  idea  of 
the  change  being  that  horizontal  engines  would  cost  less;  to 
omit  the  fourth  engine  for  the  present  and  to  reduce  the 
reserve  power  from  50  per  cent,  to  2314  V^^  cent.  The 
second  bids,  under  these  changed  conditions,  were  very 
much  lower.  The  Western  Electric  company  put  in  a  num- 
ber of  bids  for  different  kinds  of  engines,  its  figures  running 
from  $25,408  to  $33,150.  The  bids  of  the  General  Electric 
company  ranged  from  $29,980  to  $35,137.  The  Westing- 
house  company  asked  $26,315  and  D.  Elmer  Roberts  of 
Racine  $42,801.  E.  G.  Bruckman  of  St.  Louis  made  bids 
of  $30,282  and  $31,781.  The  plant  will  have  to  furnish  the 
necessary  current  for  4,841  lamps,  including  a  3,000  candle 
power  arc  light  at  the  main  entrance  to  the  city  hall.  It  is 
provided  in  the  specifications  that  upon  the  lender  of  the  plant 
for  acceptance  a  careful  and  impartial  lest  shall  be  made  by 
the  Board  of  Public  Works,  to  extend  over  a  period  of  thirty 
days.  The  dynamos  shall  regulate  so  perfectly  that  a  varia- 
tion of  75  per  cent,  of  their  load  will  not  affect    the   electro- 


motive force  more  than  2  per  cent.  They  are  to  be  capable 
of  being  operated  for  twent,y-four  hours  at  full  rate  load 
^vithout  increasing  in  temperature  more  than  So  per  cent. 
above  the  temperature  of  the  surrounding  air.  Wiihin  six 
months  after  the  complete  installation  of  the  plant,  an  en- 
gine economy  test  of  twelve  hours' duration  must  be  made 
under  the  usual  and  established  rules. 

There  were  thirteen  bidders  for  furnishing  the  electric  and 
gas  fixtures  for  the  city  hall.  The  ai-chitect  had  estimated 
that  the  fixtures  would  cost  about  $12,000,  but  the  lowest 
bid,  that  of  the  Cassidy  &:  Son  Manufacturing  company  of 
New  York,  was  only  $6,382.  The  W.  C.  Vosburgh  Manu- 
facturing company  of  Chicago  asked  $12,128.  A.  H. 
Revell  of  Chicago  intended  to  make  a  bid  of  $12,500,  but 
by  mistake  inserted  the  figures  $1,250  in  his  bid.  The 
Common  Council  released  him  from  his  liability  in  the 
premises.  The  contract  was  awarded  to  the  Cassidy  com- 
pany. 

The  plunging  into  an  open  draw  of  a  Kinnickinnic  avenue 
car  and  the  consequent  loss  of  the  lives  of  the  motorman 
and  two  of  the  passengers  haveVesidted  m  the  formulation  of 
a  plan  for  guarding  the  approaches  to  open  bridges.  The  plan 
includes  the  turning  of  all  the  bridges  in  the  city  by  electric 
power.  Three  men  are  to  be  stationed  at  every  bridge  and 
it  is  proposed  that  while  one  of  them  is  attending  to  the 
machinery,  the  others  guard  the  approaches  with  chains, 
which  will  be  stretched  across  the  roadway.  The  chain, 
it  is  intended,  shall  be  fastened  at  each  end  and  shall  be 
strong  enough  to  stop  a  street  car  moving  at  the  usual  rate 
of  speed.  The  system  has  been  tried  in  Chicago  and  it  meets 
with  the  favor  of  the  city  officials. 

An  extraordinary  accident  occurred  on  the  Farwell  avenue 
electric  street  car  line  recently.  South  of  the  Northwestern 
railroad  crossing  is  a  long  hill,  and  a  north-bound  car  got 
beyond  the  control  of  the  motorman  and  dashed  into  the 
railroad  gate  at  the  crossing,  the  gate  having  been  lowered  to 
allow  a  freight  train  to  pass.  The  street  car  not  only  broke 
the  gate  but,  strange  to  say,  deraikd  the  freight  car — the 
second  one  of  the  train — which  it  struck.  The  street  car 
was  not  very  badly  injured  and  nothing  happened  to  the 
passengers  beyond  a  shaking  up.  In  an  official  statement 
which  he  made  regarding  the  accident.  General  Manager 
Wyman  of  the  street  railway  compaiiy  said  that  there  had 
been  a  light  fall  of  snow  during  the  evening  and  ihat  the 
tracks  were  exceedingly  slippery,  so  that  when  the  motorman 
applied  the  brakes,  the  wheels  slipped  and  it  was  impossible 
to  stop  the  car  altogether.  It  was  possible,  Mr.  Wyman 
stated,  that  the  motorman  may  have  miscalculated  his  dis- 
tance somewhat  and  thought  that  he  had  enough  distance  in 
which  to  stop,  when  he  did  not.  The  brake  and  other  ma- 
chinery around  the  car  were  thoroughly  examined  imme- 
diately after  the  accident  and  found  to  be  in  perfect  condi- 
tion. The  sand  box  also  contained  a  plentiful  supply  of 
sand.  The  motorman  was  suspended  at  once,  but  as  he  had 
bravely  stuck  to  his  post  and  thereby  prevented  a  worse  ac- 
cident, some  of  the  passengers  mterceded  for  him  and  he 
was  reinstated  very  soon  afterward.  The  city  ordinances 
and  the  rules  of  the  company  require  motorn.en  to  stop 
their  cars  within  fifty  feet  of  railroad  crossings  and  some 
of  the  city  officials  asserted  that  the  accident  was  due  to  the 
failure  of  the  motorman  to  comply  with  the  law  and  wi^h 
the  rules  under  which  he  was  working.  The  accident  has 
had  the  effect  of  rousing  the  people  of  that  part  of  the  city 
to  the  danger  of  grade  crossings  and  there  is  talk  of 
erecting  a  viaduct  at  that  point. 

The  Common  Councd  of  Eau  Claire  has  passed  an  ordinance 
granting  to  D.  B.  Moon  and  David  Drummond  a  franchise 
to  construct  and  operate  an  electric  light  system.  They 
will  compete  with  the  Eau  Claire  Street  Railway  Light  & 
Power  company,  which  now  furnishes  that  city  with   light. 

The  village  board  of  Waukesha  has  decided  to  grant  to 
the  Northwestern  Telephone  company  a  franchise  to  build 
an  exchange  in  that  place. 

F.  Kraus  and  Henry  Weber  of  Milwaukee  have  been  in 
Sheboygan  recently  in  the  interest  of  the  National  Tele- 
phone company,  which  is  trying  to  get  a  franchise  in  that 
city.  Both  of  them  are  stockholders  in  the  company.  They 
state  that  although  the  ordinance  pending  does  not  provide 
that  a  metallic  circuit  shall  be  used,  the  National  instru- 
ment does  not  work  without  a  metallic  circuit;  hence  it  will 
be  put  in. 

Marshfield,  for  the  first  time  in  its  history,  is  connected 
by  telephone  with  the  outside  world.  A  line  has  been  built 
from  Marshfield  to  Arpin,  where  it  connects  with  the  Grand 
Rapids  Ime.  The  cities  in  that  part  of  the  state  are  putting 
in  lines  of  their  own.  Marshfield  has  never  had  the  Bell 
system. 

The  Milwaukee  Street  Railway  company  has  ordered 
twelve  new  cars  for  the  Wells  street  line. 

Dr.  J.  E.  Davies  of  the  Wisconsin  University  lectured 
recently  before  the  Electric  club  upon  "Electric  and  Mag- 
netic Waves."  He  showed  how  the  theoretical  work  of 
Maxwell  had  become  verified  in   the  experiments  of  Hertz 


and  others,  and  would  very  likely  soon  bear  fruit  in  the  way 
of  practical  results  equaling  all  that  modern  invention  has 
done  in  the  application  of  electricity  to  business  needs. 

C. 


PERSONAL. 

W..  H.  Train,  formerly  of  the  Water,  Light  &  Power 
company  of  Hot  Springs,  S.  D.,  has  retired  from  that  con- 
cern and  is  at  present  located  in  Burks  Falls,  Ont. 

Mrs.  WiUiam  H.  McKinlock,  son  and  daughter,  left  on  the 
steamer  La  Touraine  for  Paris  on  April  loth,  to  be  absent 
one  year.  Mr.  McKinlock  accompanied  them  to  New 
York. 

Felix  T.  Meysenburg,  of  the  firm  of  Kroell  &  Meysen- 
burg,  St.  Louis,  is  in  Chicago.  Mr.  Meysenburg  is  a  con- 
struction and  supply  man,  and  he  reports  that  a  large 
amount  of  business  is  under  way  in  his  territory. 

The  many  friends  of  Henry  W.  Frye  of  the  Eleclrical 
JP'orld,  who  is  now  sojourning  in  New  Mexico,  will  be 
pleased  to  learn  that  he  is  greatly  improved  in  health  and 
that  he  contemplates  returning  to  his  post  early  in  the  fall. 

On  Monday,  April  15th,  G.  E.  Paine  assumed  the 
position  of  manager,  at  Chicago,  for  the  Postal  Telegraph- 
cable  company,  to  which  he  had  been  appointed  by  E.  J. 
Nally,  assistant  general  superintendent,  to  take  the  place  of 
F.  G.  McCurdy. 

The  death  of  Isaac  B.  Davis  at  Hartford,  Conn.,  on  the 
9th  instant,  removes  a  gentleman  who  is  well  known  to  the 
electrical  trade  through  the  manufacture  of  the  Berryman 
water  heater.  This  business  was  fur  many  years  conducted 
successfully  by  I.  B.  Davis  &  Son  as  the  Berryman  Manu- 
facturing company.  In  1890  Mr.  Davis  withdrew  Irom 
active  management  of  the  business,  which  has  since  been 
conducted  by  his  only  son,  John  O.  Davis.  This  business 
will  be  continued  at  Hartford. 

J.  R.  Wiley,  who  recently  assumed  the  management  of 
the  western  sales  department  of  the  Standard  Underground 
Cable  company,  with  offices  in  the  Rookery,  Chicago,  has 
just  returned  from  an  extensive  western  trip.  Mr.  Wiley 
spoke  most  enthusiastically  of  his  company's  present  busi- 
ness and  seemed  to  think  the  prospects  were  very  bright  in- 
deed for  increased  trade  in  the  near  future.  Mr.  Wiley, 
who  was  formerly  a  resident  of  St.  Louis,  but  has  been 
living  here  for  a  number  of  years,  has  been  renewing  many 
old  and  pleasant  acquaintances. 

H.  W.  Phipps,  who  has  been  for  some  time  suoerintendent 
of  the  works  of  the  Brush  Electric  company  of  Cleveland,  O., 
tendered  his  resignation  on  April  Sth.  C.  N.  Black,  the 
assistant  superintendent,  who  in  connection  with  Mr. 
Brush  is  also  electrician  for  the  Brush  Electric  company, 
was  appointed  in  his  place-.  Mr.  Black  was  graduated  from 
Princeton  University  in  iSSS,  with  the  degree  of  B.  A.  He 
pursued  a  two  years'  post-graduate  coiu:se  in  electrical  engi- 
neering under  Professor  Brackett,  after  which  in  1S90  he 
secured  a  position  in  the  shops  of  the  Brush  Electric  com- 
pany. Since  his  entering  the  Brush  shops,  he  has  had  an 
experience  in  every  department,  so  that  he  is  absolutely  and 
personally  familiar  with  the  work  required  of  each  man  in 
ihe  shops  and  in  nearly  all  cases  has  performed  similar  work 
himself  At  one  time  he  was  at  the  head  of  the  drafting 
room  and  is  an  expert  draftsman.  Again  he  was  in  charge 
of  the  testing  room  and  became  perfectly  familiar  with  the 
machinery  manufactured  by  the  Brush  company.  Not  long 
since  Mr.  Black  received  an  offer  from  one  of  the  largest 
manufacturers  of  electrical  apparatus  in  the  country,  but 
preferred  to  remain  with  the  Brush  company.  His  associ- 
ation and  work  with  Professor  Brackett  of  Princeton  and 
Mr.  Brush  of  Cleveland,  together  with  his  practical  experi- 
ence in  the  work,  have  more  than  ordinarily  fittedhim  for  the 
position  of  superintendent  of  the  Brush  Electric  company. 
Mr.  Black's  successor  as  assistant  superintendent  will  prob- 
ably be  appointed  from  some  of  the  men  in  the  works. 


TELEPHONE. 


Testimony  by  telephone  was  taken  in  Wayne,  Mich.,  in 
the  case  of  Goldsmith  against  Clark.  Samuel  Goldsmith 
claimed  Joseph  Clark  agreed  to  sell  him  a  house  and  two 
lots  in  Wayne  village.  Goldsmith  says  he  placed  the  requisite 
money  in  the  Wayne  Savings  Bank,  but  Clark  refused  either 
to  take  the  money  or  turn  over  the  property.  In  the  re- 
sultant suit  the  testimony  of  Cashier  George  H.  Stellwagen 
was  valuable,  but  on  account  of  sickness  in  the  family  he 
could  not  go  to  the  court  room  thirty  miles  away,  so  he  was 
sworn  over  the  telephone,  examined  and  cross-examined  and 
his  testimony,  taken  down  by  a  stenographer,  was  entered  in 
the  court  records. 


TRADE  NEWS. 


General  Manager  C.  F.  Shaw  of  the  Law  Telephone  com- 
pany of  Ne\\  York,  states  that  his  company  has  outgrown 
its  present  quarters  and  that  about  May  1st  it  will  move 
to  Cranford,  N.  J.,  where  it  wall  have  a  new  factory. 
The  concern  will  have  a  New  York  office  at  39  Cortiandt 
street. 

By  May  ist  the  enterprising  firm  of  S.  F.  B.. Morse  &  Co., 
general  western  agents  for  Kerite  wires  and  cables,  will  be 
installed  in  its  new  quarters  at  1014  and  1015  Marquette 
building,  Adams  and  Dearborn  streets,  Chicago.  A  hand- 
somely equipped  office,  with  ample  storeroom  in  the  base- 
ment, has  been  secured  in  this  fine  new  building. 

The  Western  Telephone  Construction  company  of  250 
South  Clinton  street,  Chicago,  has  just  shipped  a  150  tele- 
phone exchange  equipment,  including  switchboards  and  in- 
struments, to  Mattoon,  III.  The  exchange  was  started  up 
this  week.  The  same  company  has  just  completed  a  300 
telephone  exchange  equipment,  which  has  been  put  into  op- 
eration at  Winona,  Minn.  This  is  said  to  be  tlie  finest  tele- 
phone exchange  west  of  Chicago.  Other  recent  installations 
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by  this  company  are;  Mt.  Vernon,  O.,  200  instruments; 
Armour  &  Co.,  L'nion  Stock  Yaiids,  Chicago,  50  instru- 
ments; Johnstown,  Pa.,  200  instruments;  Marysville,  O., 
100  instruments. 

The  Standard  Thermometer  company  of  Peabody,  Mass., 
makes  announcement  to  the  electrical  trade  that  it  is  intro- 
ducing a  new  arc  lamp  which  will  be  known  as  the  Upton 
lamp,  and  be  made  10  work  upon  all  circuits,  direct  current, 
constant  potential,  alternating  and  series.  This  concern  has 
had  a  long  experience  in  the  manufacture  of  arc  lamps,  its 
first  production  being  an  arc  lamp  for  use  upon  incandescent 
circuits.  In  i  SSS  it  began  the  manufacture  of  the  well-known 
"Simplex,"  following  soon  after  with  the  "Ward"  and 
*' Knight"  lamps,  which  were  manufactured  for  the  Electri- 
cal Construction  .i  Supply  company  of  New  Yoik.  The 
Standard  Thermometer  company  has  a  large  factory  in  which 
expense  has  not  been  spared  to  thoroughly  equip  its  four 
floors  and  basement  with  the  best  and  most  improved  ma- 
chinery that  could  be  purchased  for  use  upon  a  line  of  in- 
strument work.  In  fact  it  is  stated  that  the  apparatus  in  use 
at  this  factory  is  of  such  a  kind  that  the  manufacture  of 
watches  could  be  taken  up  at  short  notice,  and  it  is  espe- 
cially adapted  in  turning  out  the  required  fine  work  for  arc 
lamps.  The  company  claims  that  the  L'pton  lamp  is  one  of 
marked  improvement  over  the  well-known  "Ward"  lamp, 
being  more  simple  in  construction,  cheaper  in  price,  and 
costing  much  less  to  maintain.  The  lamps  are  so  constructed 
that  they  are  waterproof  without  the  use  of  hoods,  and  meet 
all  the  requirements  of  the  fire  underwriters.  They  con- 
sume four,  five,  six,  seven,  eight  and  10  amperes  at  proper 
voltage.  The  factory  and  main  offices  of  the  company  are 
located  at  Peabody,  Mass.,  and  are  under  the  direct  super- 
vision of  Henry  G.  Rice,  president,  a  gentleman  of  extended 
personal  acquaintance  in  official  circles  at  Washington,  D. 
C,  where  the  Standard  instruments  have  been  adopted  in 
various  branches  of  the  government  service;  and  through 
his  careful  management  this  concern  has  grown  from  a  small 
firm  to  its  present  large  proportions.  The  New  York  office 
will  be  located  at  39  Cortlandt  street,  and  will  be  in  charge 
of  Charles  A.  Bramhall,  who  for  a  long  time  was  promi- 
nently connected  with  the  Electrical  Construction  &  Supply 
company  at  New  York.  Mr.  Bramhall  enjoys  a  large  per- 
sonal acquaintance  in  the  electrical  trade  and  is  known  as  a 
man  of  push;  he  will  see  that  the  Upton  lamp  has  a  position 
well  in  the  front. 


BUSINESS. 


The  Proctor-Raymond  Electric  company  of  Rochester, 
N.  Y.,  manufacturer  of  "annunciators  that  never  fail  to 
annunciate,"  has  issued  a  new  and  attractive  price-list  of  its 
gravity  drop  annunciator. 

"The  neatest,  strongest  and  best  insulation"  is  the  claim 
made  for  the  Medbery  overhead  material  for  electric  rail- 
ways by  the  Mason  Electric  Equipment  company  of  24 
Plymouth  place,  Chicago,  the  seUing  agent. 

Roth  &  Eck,  manufacturers  of  dynamos  and  motors,  34 
Market  street,  Chicago,  have  been  unusually  busy  of  late. 
They  have  received  more  orders  for  their  "  special" 
dynamo  than  they  can  conveniently  handle  and  are  working 
overtime  in  order  to  keep  up  with  the  demand  for  their 
machines. 

The  Electric  Appliance  company  is   opening  the  spring 


campaign  on  the  Meston  alternating  current  fan  motor 
with  considerable  success.  A  number  of  improvements 
have  been  made  in  this  season's  machine,  which,  added 
to  the  great  merits  the  Meston  has  always  possessed, 
makes  a  hard  combination  to  beat. 

The  Hogan  Boiler  company  of  Middletown,  N.  Y.,  does 
much  credit  to  itself  by  its  handsome  periodical,  the  Boiler 
Rc-cieic,  "a  publication  issued  for  the  perusal  of  those  inter- 
ested in  steam  boilers,  in  which  are  technically  reviewed 
theory  and  practice  relating  to  the  design,  construction  and 
operation  of  stationary,  marine  and  locomotive  boilers,  with 
the  view  of  helping  those  connected  with  their  use  or  pur- 
chase to  form  an  opinion  as  to  the  merits  and  demerits  of 
all  boilers  unbiased  by  certain  prejudices  due  to  erroneous 
assertions  and  claims  made  in  behalf  of  many  constructions. " 

The  Julius  Andrae  &  Sons  company,  225  -West  Water 
street,  Milwaukee,  in  describing  its  $35  improved 
telephone  outfit,  says:  "This  outfit  can  be  operated  suc- 
cessfully on  short  lines,  or  on  circuits  over  100  miles  long. 
A  dozen  or  more  telephones  can  be  connected  on  the  same 
line  with  satisfactory  results.  Only  one  battery  is  em- 
ployed for  operating  the  transmitter,  which  is  similar  to  the 
Blake  pattern,  the  patents  on  which  expired  January  20, 
1S93,  through  limitation  on  foreign  patents.  Signal  bells, 
receivers  and  switching  device  are  of  the  latest  and  improved 
patterns,  making  this  the  most  complete,  best  and  cheapest 
telephone  outfit  ever  offered.     The  outfit  is  made  in  oak." 

The  Beacon  Vacuum  Pump  &  Electrical  company  of 
Boston  is  making  an  especial  "drive"  on  high  candle  power 
lamps  of  from  50  to  300  candle  power.  In  advocating  the  . 
use  of  the  larger  lamps  the  company  says:  "It  frequently 
happens  that  a  large  lamp  is  more  desirable  than  an  equiva- 
lent number  of  small  ones.  There  are  many  effects  obtain- 
able with  large  lamps  which  cannot  be  had  from  small  ones. 
The  larger  the  lamp  the  more  impressiveand  attracti\-e  it  is. 
Three  small  apples  may  furnish  as  much  nutriment  as  one 
very  large  one  equal  in  weight  to  the  entire  three.  But 
who  would  not  prefer  the  large  apple  ?  So  the  large  lamp 
attracts  attention  and  pleases  the  eye.  For  the  artistic 
lighting  of  store  windows,  in  hallways  and  in  numberless 
other  places,  large  lamps  are  advantageous.  No  cluster  of 
small  lamps  can  match  in  brilliancy  the  effulgence  of  one 
fine  high  candle  power  lamp  of  an  equal  current  consump- 
tion. The  clusters  appear  very  tame  Ijy  comparison.  One 
of  our  large  lamps  of  100  candle  power  or  upward,  hung  in 
the  doorway  or  window  of  your  store,  will  advertise  your 
goods  through  the  attention  it  will  attract.''  Prices  have 
been  reduced  on  the  larger  lamps,  so  that  the  company  is 
enabled  to  adopt  the  trade  cry:   "A  penny  a  candle." 

The  Mather  Electric  company  of  Manchester,  Conn.,  un- 
der date  of  April  lOth,  reports  a  continuation  of  the  large 
amount  of  new  business  which  has  been  secured.  The  fol- 
lowing sales  were  made  last  week:  The  C.  Weyand  Brewing 
company,  Buffalo,  N.  Y. ,  one  40  kilowatt  direct- connected 
generator;  Robert  Walker,  M.  U.,  Warnerville,  Pa.,  one 
100  light  and  one  250  light  ring  type  dynamo;  G.  H. 
Angier  &  Co.,  Boston,  Mass.,  one  3  horse  power  Man- 
chester motor  and  one  250  light  ring  t)pe  dynamo;  Will- 
iam Oswald,  New  Orleans,  La.,  three  5  horse  power,  one 
10  horse  power,  one  15  horse  power  and  one  30  horse  po\\  er 
Manchester  type  motors  ;  through  J.  Holt  Gates  of  Chi- 
cago, western  contractor,  one  60  kilowatt  220  volt  multi- 
polar generator    to   be  directly   connected  to  Ideal  engine. 


Westville  Coal  company,  Danville,  III;  also  one  60  kilowatt 
220  volt  multipolar  generator  and  one  S5  kilowatt  220  volt 
for  other  electric  coal  mining  works,  of  which  class  of  work 
the  Mather  company  is  making  a  specialty;  also  one  30 
kilowatt  and  one  415  kilowatt  multipolar  generator  for  iso- 
lated lighting  works;  B.  F.  Sturtevant  &  Co.,  Chicago,  two 
20  horse  power  Manchester  type  motors;  and  Burtis  & 
Howard,  Minneapohs,  Minn.,  one  250  light  ring  type 
dynamo,  third  order. 

The  S.  Freeman  &  Sons  Manufacturing  company,  manu- 
facturer of  boilers,  Racine,  Wis.,  has  issued  a  fine  cata- 
logue and  price-list  illustrating  and  describing  its  products. 
Of  its  material  the  company  says:  "Nothing  but  flange 
steel  is  used  in  the  construction  of  our  standard  steel  boilers. 
The  manufacturers  guarantee  that  any  sheet  will  bend  down 
cold  without  fracture  after  heating  to  a  cherry  red  and 
plunging  in  cold  water.  We  buy  our  stock  exclusively 
from  responsible  mills  with  a  reputation  for  a  strictly  high 
grade  product."  As  to  methods  of  construction  this  in- 
formation is  given:  "A  girth  seam  is  stronger  than  a 
longitudinal  seam.  The  area  of  the  head  of  a  boiler  ex- 
posed to  pressure  is  many  times  less  than  the  area  of  the 
shell.  Consequently  the  less  longitudinal  seam  the  belter 
the  boiler.  Unfortunately  some  longitudinal  seam  is  nec- 
essary and  to  make  the  evil  as  small  as  possible,  all  of 
our  boilers  are  made  of  two  courses  of  one  sheet  each, 
each  plate  making  the  entire  circumference  and  giving  one 
girth  seam  beside  the  heads.  Many  advantages  attach  to 
this  method  of  construction,  among  which  are  the  ability  to 
bring  the  longitudinal  seam  well  up  on  the  side  oi  the 
boiler  out  of  the  fire,  and  a  ready  access  for  good  repair 
work  in  case  it  should  prove  necessary.  This  method  also 
brings  the  girth  seam  well  back  of  the  bridge  wall  out  of 
the  fire  and  gives  but  one  place  on  the  bottom  of  the 
boiler  for  the  accumulation  of  sediment  due  to  the  use  of 
impure  water." 

The  Walker  Manufacturing  company,  Cleveland,  Ohio, 
announces  the  closing  of  the  following  contracts  since  April 
I,  1895,  all  for  speedy  deliveries.  These  orders  show  the 
popularity  which  its  improved  generators  and  motors  are 
gaining:  St  Charles  Street  Railroad  company,  New 
Orleans,  La.,  three  200  kilowatt  direct-coupled  generators; 
Corning  &  Painted  Post  Street  Railway  company, 
Corning,  N.  Y.,  two  125  kilowatt  direct-coupled 
generators;  Messrs.  Channon  &  Wheeler,  Quincy,  111., 
one  75  kilowatt  belted  power  generator;  Manhattan 
Beach  Hotel  &  Land  company,  New  York  city, 
one  60  kilowatt  belted  lighting  generator;  Norfolk 
&  Ocean  View  Railroad  company,  Nori'olk,  Va.,  two 
250  kilowatt  belted  generators,  three  double  car  equip- 
ments, six  50  horse  power  steel  motors,  two  double  car 
equipments,  four  30  horsepower  steel  motors;  E.  A.  Darling, 
superintendent  Columbia  College,  New  York  city,  one  50 
kilowatt  belted  lighting  generator;  Buffalo,  Kenmore  & 
Tonawanda  Electric  Railway  company,  Buffalo,  N.  Y.,  two 
double  car  equipments,  four  25  horse  po«'er  steel  motors; 
Stern  &  Silverman,  Philadelphia,  Pa.,  for  Rapid  Railway 
company,  Detroit,  Mich.,  two  200 kilowatt  belted  generators, 
eight  double  car  equipments,  sixteen  50  horse  power  steel 
motors;  Dunkirk  &  Fredonia  Railroad  company,  Fredonia, 
N.  Y.,  one  double  car  equipment,  two  25  horse  power  steel 
motors;  Scheneley  Park  &  Highlands  Railway  company, 
Pittsburg,  Pa.,  three  double  car  equipments  and  six  30  horse 
power  steel  motors. 


ILLBSTRATED    ELEGTRIGAL    PATENT    REG0RD. 


536,996.  Electrode.  Harry  T.  Barnett,  London,  Eng- 
land.    Application  filed  December  27,  1893, 

1'here  is  a  combination  of  carbon  in  the  form  of  filaments, 
with  a  condui  ting  support,  from  which  the  filaments  are  pro- 
jecting, and  with  which  they  areconiiiicted  electrically  and  me- 
chanical'y,  the  conducting  support  being  provided  with  guards 
extending  beyond  the  free  ends  of  the  filaments. 

537,004.  Electric  Metal  Heating  Process.  George  D. 
Burton,  Boston,  Mass.  Application  filed  December 
II,  1893. 

The  process  of  working  metal,  as  illustrated,  consists  in  im- 
mersing or  partially  immersing  a  metal  to  be  worked  in  a  bath 
of  an  aqueous  solution  of  carbonate  of  soda  and  borax, and  sub- 
jecting the  melal  while  so  immersed  to  the  action  of  an  electric 
current  until  it  is  raised  to  the  desired  working  heat,  and  then 
subjecting  the  heated  and  softened  metal  to  a  metal  working 
operation, 

537^005.  Art  of  and  Apparatus  for  Electrically  Smelting 
Ore.  George  D.  Burton,  Boston,  Mass.  Application 
filed  April  26,  1894. 

The  last  claim  is  for  the  combination  of  a  tank,  an  inclined 
hearth  therein  provided  with  a  perforated  receptacle  at  its 
lower  end,  a  raceway  at  its  upper  end  for  discharging  the 
liquid  onto  the  hearth,  means  for  elevating  the  liquid  from  the 
tank  to  the  raceway,  and  means  for  connecting  the  liquid  and 
the  hearth  with  opposite  electric  poles. 

537,006.  Electric  Bath  Metal  Heating  Apparatus. 
George  D.  Burton,  Boston,  Mass.  Application  filed 
August  24,  1S93. 

A  receptacle  for  containing  a  resistance  bath,  an  automatic 
clamp  mounted  thereon  and  comprising  a  stationary  member 
provided  with  an  eye  flared  at  its  upper  outer  edge  and  also  at 
its  lower  inner  edge,  and  a  weighted  pin  sliding  in  the  eye, 
and  conductors  connecting  the  solution  and  clamp  with  oppo- 
site electric  poles. 

537^007.     Method  of  and  Apparatus  for  Electrically  Heat- 
'ing  Metal.     George  D.  Burton,  Boston,  Mass.    Appli- 
cation filed  January  23,  1895. 

The  art  of  heating  metal,  described  in  the  claims,  consists  in 
supporting  the  metal  upon  the  surface  of  a  non-conductive  bed 
above  the  surface  of  an  electrolytic  bath,  then  shifting  vertically 
the  horizontal  plane  of  one  of  the  surfaces  and  bringing  the 
bath  and  metal  into  electrical  connection,  and  passing  an  elec- 
tric current  chrough  themetal  and  bath,  the  current  forming  an 
electric  arc  between  the  metal  and  the  liquid  of  the  bath 


Issued  April  9,  i8qj. 

537,ooS.  Electric  Metal  Heating  Apparatus.  George  D. 
Burton,  Boston,  and  Edwin  E.  Angell,  Somerville, 
Mass.     Application  filed  October  11,  1S94. 

In  an  electric  metal  heating  apparatus,  the  combination  is 
claimed  of  two  main  conductors,  a  resistance  tank,  where  the 
positive  and  negative  plates  are  connected  with  the  conductors, 
a  second  resistance  tank,  connected  with  the  negative  main 
conductor,  a  working  circuit  through  which  the  conductors  are 
connected  with  the  positive  plates  of  the  tanks,  and  a  working 
circuit  where  the  conductors  are  connected  directly  with  the 
mam  conductors. 

537,009.  Method  of  and  Apparatus  for  Electric  Metal 
Heating.  George  D.  Burton,  Boston,  and  Edwin  E. 
Angell,  Somerville,  Mass.  Application  filed  August 
30,  1 5 


NO.  537.004- 

In  an  electric  forge,  a  receptacle  provided  with  an  electrode 
set  in  the  wall  and  having  an  inwardly  flaring  eye  or  socket, 
and  an  electrode  set  in  an  opposite  wall  and  provided  with  an 
outwardly  flaring  eye  or  socket  are  the  chief  features. 

537,010.  Ventilating  Apparatus  for  Dynamo-electric 
Machines.  George  C.  Burton,  Boston,  and  Edwin  E. 
Angell,  Somerville,  Mass.  Application  filed  Decem- 
ber 7,  1S92. 

There  is  the  combination  with  a  dynamo-electric  machine  ot 
a  flaring  or  beU  shaped  nozzle  having  an  annular  mouth  dis- 
posed opposite  the  space  between  the  field  magnets  and  arma- 
ture and  adapted  to  direct  a  current  of  air  between  the  arma- 
ture and  magnets  in  a  plane  parallel  with  their  adjacent  faces, 
and  means  for  supplying  air  to  the  nozzle. 


537.011.  Electric  Bath  Metal  Heating  Apparatus. 
George  D.  Burton,  Boston,  and  Edwin  E.  Angell, 
Somerville,  Mass.  Application  filed  December  7, 
1S92. 

In  an  electric  melal  heating  apparatus,  there  is  ihe  combina- 
iton  of  a  tank  containing  a  conductive  watery  liquid  connected 
with  one  electric  pole,  an  arm  extending  over  the  tank,  a  work- 
holder  supported  by  the  arm  and  connected  with  the  other 
electric  pole,  and  mechanism  for  adjusting  the  arm,  whereby 
the  metal  to  be  heated  is  adjusted  in  the  liquid  in  relation  to 
I'le  surface  thereof  to  increase,  diminish  or  vary  the  current 
p   '^ing  through  the  work. 

537.012.  Electrical  Welding  Apparatus.  George  D. 
Burton,  Boston,  and  Edwin  E.  Angell,  Somerville, 
Mass.     Application  filed  March  3,  1893. 

Claim  I  reads:  The  combination  of  the  clamp,  the  sliding  bar 
carrying  the  clamp  and  attached  to  one  terminal  of  the  con- 
verter, the  clamp,  the  sliding  bar  carrying  the  clamp  and  at- 
tached to  the  other  termim!  of  the  converter,  and  the  bell 
crank  levers,  arranged  to  have  their  upright  arms  bear  upon 
the  sliding  bars,  respectively,  and  move  the  same  toward  each 
other  by  pressure  exerted  upon  the  horizontal  arms  of  the 
levers. 

537.013.  Apparatus  for  Brazing  Metals  by  Electricity. 
George  D.  Burton,  Boston,  and  Edwin  E.  Angell, 
Somerville,  Mass.     Application  filed  April  17,  1S93. 

The  features  of  this  invention  are  the  combination  of  two 
shafts  provided  with  electrodes  of  opposite  polarity,  means  for 
adjusting  one  of  the  shafts,  a  spring  for  pressing  one  ol  the 
electrodes  toward  the  other,  and  means  forrotating  the  shafts. 

537,032.  Electric  Clock.  Fred  L.  Gregory,  Chicago,  111. 
Application  filed  January  30,  1894. 

In  an  electro-mechanical  clock,  the  combination  with  the 
.  time-train  thereof  and  with  the  electrically-propelled  time- 
train-actuator,  of  a  time-train-stopping  device  carried  by  the 
actuator  and  adapted  for  engaging  and  stopping  the  time- 
train  at  each  end  of  the  stroke  of  the  actuator  and  for  positively 
locking  the  time-train  against  forward  or  backward  movement. 

537,05s.  Incandescent  Lamp.  Charles  A.  Merritt, 
Birmingham,  Ala.  Application  filed  September  1 7 , 
1S94. 

The  special  claims  for  the  lamp  illustrated  in  the  cut  are  the 
combination  of  a  series  of  conducting  wires  to  connect  to  car- 
bons the  wires  connected  at  their  upper  ends  to  contact  posts 
embedded  in  the  insulating  filling  of  the  lamp  head,  a  series  of 
conducting  wires  from  the  carbons  having  their  upper  ends 
connected  to  the  metallic  casing  of  the  lamp  head,  an  electric 
contact  plate  having  a  base  embedded  in  the  insulating  filling 
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of  the  lamp  head,  the  cdntact  pfate  provided  with  a  head  at- 
tached to  the  base  by  screw-threads,  a  switch  journaled  to  the 
contact  plate,  the  switch  provided  on  one  side  with  a  finger  to 
make  an  electric  connection  to  the  contact  posts  singly  and  on 
the  opposite  side  with  a  plate  to  make  an  electric  connection 
with  one  or  moie  posts  as  desired. 

537)07^-  Means  for  Increasing  Locomotive  Traction. 
Charles  Selden,  Baltimore,  Md.  Application  filed 
Octo'ber4,  iSgn. 

The  cut  shows  a  locomotive  drive  wheel  having  an  iron  rim, 
a  series  of  electro-magnets  having  separate  poles  magnetically 
separated  or  insulated  from  one  another  and  from  the  rim  and 
arranged  m  the  circumference  of  a  circle  and  moving  in  succes- 
sion into  contact  or  immediate  proximity  with  the  rail, 

537,iiS.  Electrical  Indicator.  Edward  H.  Johnson,  New 
York,  N-  Y.     AppHcation  filed  October  i,  rSgi. 

An  indicating  device,  electro-magnetic  means  for  moving  the 
indicating  device,  and  a  retarding  device,  comprising  an 
e'ongated  dash-pot,  an  elongated  hollow  plunger  open  at  its 
inner  end,  and  a  mechanical  connection  from  both  sides  of  the 
plunger  to  the  indicating  device,  whereby  the  plunger  is  moved 
positively  in  both  directions. 

537,124.  Electrical  Steering  Gear.  Rodolphe  Noury, 
Nouveau  Phalere,  Greece.  Application  filed  March 
12,  1S94. 

In  a  compass  for  the  automatic  steering  of  vessels  there  is 
provided  a  magnetically  controlled  compass  card  and  an 
alidade  adjustably  mounted  on  the  card  to  swing  therewith,  a 
holder  for  the  alidade,  a  gearing  for  shifting  the  compass  card 
and  a  circuit  controller  moved  by  the  alidade. 

537,130.  Arc-rupturing  Device.  Elmer  A.  Sperry, 
Cleveland,  Ohio.     Application  filed  October  16,  1S94. 

In  this  device  there  are  a  crescent-shaped  magnet,  one  of  the 
poles  of  which  is  at  or  near  one  of  its  ends  and  an  electrode 
also  at  this  end,  the  magnetic  field  of  the  magnet  in  the  region 
near  ihe  electrode  consisting  of  lines  of  force  having  a  certain 
pr-edetermined  direction,  in  combination  with  a  co-operating 
electrode,  a  line  connecting  the  nearest  points  of  approach  be- 
tween the  free  discharge-surfa  es  of  the  electrodes  being  at  an 
an.ale  to  the  direction  of  the  lines  of  force. 

537,133.  Electric  Railway  Signal  Apparatus.  George  L. 
1  homas,  Brooklyn,  N.  Y.  Application  filed  April  23, 
1S94. 

A  plurality  of  reciprocating  semaphore  arms  mounted  at 
different  elevations,  an  actuating  wheel  for  swinging  the  arms. 
means  for  bringing  the  arms  under  the  control  of  the  actuating 
wheel  to  hold  them  m  position  and  for  releasing  them  from 
the  actuating  wheel  to  permit  them  to  operate  under  gravity, 
at  predetermined  intervals  during  the  rotary  movement  of  the 
actuating  wheel,  means  for  applying  motive  power  to  the 
actuating  wheel  and  electric  devices  under  the  control  of  a 
moving  train  to  release  the  a'.tuating  wheel  to  operate  the 
arms. 
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537,149.  Demagnetizer,  Edward  F.  Gooding  and  George 
W.  Scovil,  Elgin,  III.  Application  filed  December 
29,  1S94. 

In  a  demagnetizing  apparatus  the  electro-magnet  in  com- 
bination with  the  plug,  adapted  to  hold  the  ends  of  magnet  coil 
wires  insulated  from  each  other  and  to  fit  a  lamp  socket  to  con- 
nect the  wires  of  a  lighting  or  other  circuit,  an  independent 
lamp  socket  norma  ly  holding  the  coil  wires  insulated  fn  m 
each  other,  a  lamp  and  a  circuit  closer  to  tlose  the  circuit  in 
the  socket  at  will  and  aiitomatl'  ally  maintain  thetircuit  as  long 
as  desired  adapted  to  fit  the  socket. 

537,161.  Police  Signaling  Apparatus.  Wiliiain  H. 
Kirnan,  Bayonne,  N.  J.  Application  filed  December 
2Si  1S92. 

In  a  police  signaling  apparatus  there  is  the  combination  with 
an  alarm  bell  at  the  receiving  station,  of  a  relay  controlling  the 
circuit  of  such  bell  a  spring-dog  which  drops  back  of  the  arma- 
ture of  the  relay  and  holds  the  bell  circuit  closed,  and  a  hand 
pall  for  withdrawing  the  spring-dog. 

537,179.  Electrolysis.  Henry  Blumenberg,  Jr.,  Mount 
Vernon,  N.  Y.     Application  filed  March  30,  1S94. 

The  improvement  in  the  art  desrribed  consisfs  in  placing  an 
electrolyte  containing  a  haloid  salt  in  a  vat,  electrolyzing  the 
same,  thereby  setting  free  the  halogen  under  pressure  in  the 
positive  compartment  and  the  base  without  pressure  in  the  neg- 
ative compartment,  leading  the  halogen  into  a  gas  holder  and 
applying  additional  fluid  pressure  therein,  and  the  base  into  a 
tank,  and  bringing  the  halogen  from  the  gasholder  to  the  tank 
containing  the  base, 

537)194-  Conduit  Electric  Railway.  John  H.  Guest, 
Boston,  Mass,     Application  filed  June  iS,  1S94. 

A  suspended  conductor  movable  laterally  throughout  its 
length,  a  current  collector  for  engagment  therewith,  and  a  mag- 
net associated  with  the  collector  for  attracting  the  conductor 
and  insuring  perfect  electrical  contact  between  collector  and 
conductor. 

537.195-  Conduit  Electric  Railway.  John  H.  Guest, 
Boston,  Mass.     Application  filed  April  14,  1S94. 

The  combination  described  consists  in  an  electric  railway 
having  normally  insulated  working  conductors,  two  a  tuating 
magnets  carried  by  the  vehicle,  one  to  close  and  the  other  to 
open  the  connections  for  the  sections  of  woiking  conductor,  a 
collector  mounted  between  the  magnets,  and  means  for  chang- 
ing the  relative  positions  of  the  magnets  and  collector  longi- 
tudinally of  the  vehicle. 

537,196.  Supply  System  for  Electric  Railways.  John  H. 
Guest,  Boston,  Mass.  Application  filed  June  18, 
1S94. 

In  an  electric  railway  system,  the  combination,  substantially 
as  described,  of  two  lines  of  working  conductor  beneath  the 
car,  exposed  at  the  street  surface  and  divided  into  sections  and 
forming  respectively  the  positive  and  negative  sides  of  the  svs- 


tem,  the  sections  on  one  side  of  the  system  being  arranged  to 
break  joint  with  the  sections  on  the  other,  amd  automatic 
switches   for   closing    the   connection  between    the    sections  of 

working  conductor  and  the  power  circuit  and  disconnecting  a 
section  to  the  rear  of  the  car. 

537.197.  Supply  Sy-stem  for  Electric  Railways.  John  H. 
Guest,  Boston,  Mass.  Application  filed  November  3, 
1S93. 

The  combination  in  an  electric  railway  system,  of  a  sectional 
working  contact  or  conductor,  aO  electric  switch  for  each  sec- 
tion, an  actuating  magnet  or  magnets  carried  by  a  vehicle,  an 
armature  connected  to  each  switch,  whereby  the  switch  majr  be 
actuated  by  a  m  ignet  on  the  car  as  the  latter  enters  a  section, 
a  polarizing  coil  for  the  armature  in  the  circuit  closed  by  the 
operation  of  the  switch,  and  a  mass  of  iron  for  holding  the 
switch  armature  in  circuit  closing  position  after  the  influence  of 
the  actuating  magnet  has  ceased. 

537.198.  Electric  .  Railway.  John  H.  Gaest,  Boston, 
Mass.     Application  filed  August  9,  1S94. 

A  laterally  movable  working  circuit  conductor  divided  into 
sections  one  or  more  of  which  are  connected  to  other  sections, 
and  a  cir.  uit  breaker  in  these  connections  operated  by  the  move- 
ment of  the  conductor. 

537.199.  Electric  Railway  Supply  System.  John  H. 
Guest,  Boston,  Mass.  Application  filed  February  20, 
1894. 

A  section  of  working  conductor  and  a  polarized  circuit 
closer,  an  actuating  magnet  on  the  vehicle  for  setting  the  circuit 
closer,  and  an  unsetting  magnet  connected  with  sections  at 
both  sides  thereof,  are  the  features  claimed. 

537.200.  Closed  Conduit  Electric  Railway.  John  H. 
Guest,  Boston,  Mass.  Application  filed  April  10, 
1894. 

In  an  electric  railway  system,  a  section  of  iron  tubing  is 
provided,  sealed  at  its  ends  and  containing  a  switch  controlling 
the  conne  tion  of  the  tubing  with  a  supply  source,  the  tube 
being  arranged  parallel  to  the  track  and  forming  a  part  of  the 
working  conductor. 

537>23S.  Method  of  and  Apparatus  for  Making  Conduit 
Sections.  Alexander  Segade  and  Dennis  J.  O'Kegan, 
Detroit,  Mich.     Application  filed  February  10,  1S94. 

This  method  of  forming  conduit  sections  consists  in  intro- 
ducing an  insulated  material  in  a  semi-fluid  or  plastic  state  into 
a  casing  around  a  mandrel,  allowing  the  material  to  harden, 
removing  the  mandrel,  treating  the  section  with  oil,  and  finally 
introducing  a  duct  into  the  space  from  which  the  mandrel  was 
removed. 

537,242.  Pyrometer.  Alvin  A.  Simonds,  Dayton,  Ohio. 
Application  filed  December  13,  1S94. 

The  first  claim  follows  :  In  an  electrical  pyrometer,  the  com- 
bination with  thermo-elcclrical  elements  and  an  indi' ator  of 
electrical  conneitions  between  said  elements  and  the  indi' ator 
and  means  for  maintaining  the  connections  at  a  low  temperature 
from  a  point  near  the  elements  to  a  point  substantially  without 
the  influence  of  the  source  of  heat  which  it  is  desired  to  meas- 
ure, whereby  the  conne  tions  are  maintained  at  their  normal 
conductive  efficiency, 

537,259.  Non-arcing  Switch.  Alexander  Wurts,  Pitts- 
burg, Pa.     Application  filed  April  14,  1893. 

A  stationary  cont  ct,  a  movable  conta  t  and  a  series  of  e.-*- 
lingnisher  bars  in  pro.\imity  to  these  contacts,  composed  of 
non-arcing  metal,  are  the  featurei  of  this  iiivention, ' 

537,268.  Railway  Signal.  Horace  E.  Boothby,  Chicago, 
111.     Application  filed  November  30,  1892. 

In  this  devi  e  there  are  two  registering  apertures  in  front  and 
back  for  a  night  signal,  and  two  for  a  day  signal  arranged  to 
normally  present  a  stationary  disk  to  give  one  positive 
chara  ter  of  indication.  A  day  signal  disk  and  a  separate 
nii^ht  signal  disk  are  fixed  upo.i  a  pivoted  arm  provided  with 
wing  armatures  and  a  magnet  is  also  provided  lor  operating 
the  armature  so  as  to  enatile  the  signal  disks  to  move  in  and 
out  of  register  with  their  apertures. 

537,271.  Incandescent  Lamp.-^se.  Waldo  C.  Bryant, 
Bridgeport,  Conn.  Application  filed  December  20, 
1894. 

A  n  incandescent  tamp  l.ase  having  a  porcelain  disk  with  a  cen- 
tral opening  and  a  surrounding  polygonal  recess  on  one  side  in 
combination  with  a  sheet  metal  screw-threaded  terminal 
adapted  to  be  flanged  onto  the  base,  and  having  a  second 
flange  or  polygonal  outline  to  fit  the  recess  is  des(  ribcd . 

537.282.  Telephony.  Ellis  F.  Frost,  Washington,  D.  C. 
Application  filed  Decem.ber  20,  1894. 

In  a  telephone  system  embracing  a  microphone  transmitter, 
there  is  the  combination  therewith  of  an  e.\tra-current  spark 
coil. 

537.283.  Trolley.      Zachry  T.   Furbish  and   George   A, 
'  Staoles,  Augusta,  Me."   Application  filed  September  25, 

1S94. 

A  removable  cap  having  ears,  a  socket  pivoted  to  the  ears,  a 
trolley  wheel  supported  by  the  socket  and  a  connection  between 
the  socket  and  the  pole  platform. 

537,321.  Insulating  Compound.  Alexander  C.  Thomp- 
son, St.  Louis,  Mo.     Application  filed  July  30,  1S94. 

The  composition  of  matter  to  be  used  for  insulating  pur- 
poses, consists  of  alcohol,  gum  shellac,  pulverized  asbestos, 
pulverized  French  chalk,  balsam   tolu  gum,  and  ground  mica. 

537,343.  Electrical  Measuring  Instrument.  Eugen  Hart- 
mann  and  Wunibald  Braun,  Eockenheim,  Germany. 
Application  filed  November  27,  1891. 

A  flexible  body  of  conducting  mateviat  e.\tending  between 
.ibutments,  a  second  flexible  body  connected  to  a  point  on  the 
first  body  and  to  an  abutment  and  disposed  at  an  angle  to  the 
first  body,  a  means  of  applying  strain  at  an  engle  to  the  second 
body  to  a  point  thereon  between  its  abutment  and  its  place  of 
connection  to  the  first  body,  and  an  indicating  device  showing 
the  displacement  of  the  point  on  the  second  body  due  to  the 
strain  when  the  first  body  is  subjected  to  the  action  of  elec- 
tricity. 

537,354.  Traversing  Apparatus  for  Commutators.  John 
Pease,  Apperley  Bridge,  England.  Application  filed 
July  28,   1S94. 

In  apparatus  for  traversing  the  commutator  relatively  to  the 
brushes,  or  vice  versa,  of  dynamos  and  electric  motors,  the 
combination  is  claimed  with  a  worm  shaft,  supported  in  bear- 
ings on  frame  and  worm-wheel  mounted  on  shaft,  slotted  slide 
formed  with  an  arm  adapted  to  be  connected  to  the  commutator 
shaft  or  to  the  brush-carrier,  suitable  gearing  between  the 
worm-wheel  and  the  slide  including  slides,  slotted  and  adjust- 
able crank  plate,  and  crank  pin  which  engages  with  the  slot  in 
the  slide. 


537,358.  Electric  Battery  Systehl.  Adoniram  J.  Powell 
and  William  H.  Hall,  Brooklyn,  N.  Y.  Application 
filed  November  13,  1894. 

An  electric  motor  and  suitable  electrical  and  inechanical  con- 
nections, a  main  battery,  a  supplemental  battery,  an  electric 
switch  comprising  two  pairs  of  switch-bars,  movable  independ- 
ently of  each  other,  normally  connecting  the  batteries  in  a  feed- 
ing-circuit, means  for  automatically  reversing  one  pair  of  the 
switch-bars  to  open  the  circuit  when  Ihe  main  battery  is  con- 
nected with  the  motor,  and  means  for  reversing  the  other 
switch-bars  at  will  independently  of  the  first  pair. 

537,396.  Trolley  Support  and  Guide  tor  Step-ladders, 
etc.  William  J,  Sumner,  Holyoke,  Mass.  Appli- 
cation filed  October  17,  1894. 

In  a  trolley,  a  horizontal  longitudinal  member  and  the  hori- 
zontal cross-bars,  having  their  middle  portions  jointed  to  the 
extremities  of  the  longitudinal  member  fcr  horizontal  swinging 
movements,  and  each  bar  having  the  axially  vertical  rollers 
journaled  in  opposition  thereon. 

537)402.  Electric  Bath  Metal  Heating  Apparatus.  George 
D.  Burton,  Boston,  and  Edwin  E.  Angell,  Somervitle, 
Mass.     Application  filed  September  5,  1892,     ■ 

A  portable  tank  for  heating  metals  provided  with  a  porous 
partition  and  with  a  bracket  at  one  side  serving  as  a  rest  for 
the  work  or  work-holder. 

537.403.  Art  of  Extracting  Grease  from  Wool.  George 
D.  Burton,  Boston,  Mass.  Application  filed  October 
31,  1S94. 

The  process  of  extracting  grease  from  a  fibrous  substance 
consists  in  immersing  the  fibrous  substance  in  a  watery  solu- 
tion of  bichromate  of  potash,   and  passing  an  electric   current 

therethrough  during  the  immersion. 

537.404.  Apparatus  for  Electrically  Heating  Metal. 
George  D.  Burton,  Boston,  Mass.  Application  filed 
November  6,  1S94. 

In  an  electric  bath  metal  heating  apparatus,  the  combination 
of  a  vessel  for  containing  an  electrolytic  bath  and  havinc  an 
electrode  of  comparatively  large  area,  a  traveling  carriage  sup- 
ported on  the  vessel  and  adapted  to  hold  the  metal  to  be  heated, 
a  receiving  vessel  disposed  on  a  plane  below  the  vessel  con- 
taining the  electrolytic  bath,  a  reservoir  vessel  disposed  above 
the  electrolytic  vessel,  pipes  connecting  the  vessels,  a  pump  for 
elevating  the  liquid  from  the  receiving  vessel  to  the  reservoir 
vessel,  means  for  re  ulating  the  flow  of  the  liquid,  and  con- 
ductors connecting  the  electrolytic  bath  and  the  metal  to  be 
heated  with  opposite  electric  poles. 

537.405.  Apparatus  for  Electrically  Heating  Metal. 
George  D.  Burton,  Boston,  Mass.  Application  filed 
March  16,    1S95. 

In  an  electrolytic  heating  apparatus,  the  combination  of  a 
vessel  for  containing  an  electrolytic  solution,  a  hearth  for  sup- 
porting the  material  to  be  heated  provided  with  perforations, 
and  electric  conductors  for  connecting  the  solution  and  mate- 
rial with  opposite  electro  [oles. 


NO.    537,07s. 

537,412.  Rheostat.  John  C.  Fyfe,  Chicago,  111,  Applica- 
tion filed  January  24,  1895. 

In  a  rheostat,  the  combi.iation  with  suitable  resistance,  of  a 
contact  arm  adapted  to  close  or  open  the  resistance  circuit  a 
s\vit;h  operated  by  the  arm  for  throwing  the  switch  into  circuit 
with  the  mains,  t-'gether  with  an  intcilo  king  connection  be- 
tween the  arm  and  the  switch  for  liniiting  the  outward  move- 
ment of  the  same. 

537.414.  Closed  Conduit  Electric  Railway.  John  H. 
Guest,  Brooklyn,  N.  Y.  Application  filed  February 
17,  1S93. 

1  he  combination  with  the  insulated  sections  of  working  or 
contact  condu  tor  and  their  corresponding  feed  wires,  of 
normally  open  connections  between  the  feed  wires  at  a  central 
station  or  station  tommon  to  them,  and  means  for  including  a 
cel  phone,  telegraph  or  other  electric  lomnuinicating  apparatus 
in  the  connection. 

537.415.  Supply  System  for  Electric  Railways.  John  H. 
Guest,  Boston,  Mass.     Application  filed  July  6,  1893. 

The  combination  described  consists  of  a  main  rail,  a  special 
contact  rail,  insulated  from  the  former,  a  support  wheel  carried 
on  the  main  rail,  and  a  contact  roller  supported  by  the  wheel 
and  having  its  axis  of  rotation  at  an  angle  to  the  horizontal  axis 
of  the  support   .vhcel. 

537.416.  Supply  System  for  Electric  Railways.  John  H. 
Guest,  Boston,  Mass.  Application  filed  October  12, 
1894. 

The  combination  with  the  sealed  conduit  containing  the 
switch-boxes,    of  the  sectional   working   conductor  formed  of 

contact  rails  supported  upon  the  conduit  edge. 

537,423.  Apparatus  for  Recovering  Precious  Metals  from 
Their  Ores.  Frederic  H.  Long  and  Delos  Car  Skaden, 
Chicago,  111.     Application  filed  April  16,  1894. 

An  apparatus  for  recovering  precious  metals  is  described. 
comprising  a  revolubie  drum,  a  perforated  metal  tube  opening 
from  the  drum  and  provided  with  a  fabric  jacket,  and  a  series 
of  plates  secured  to  the  inner  surface  of  the  drum  and  having 
inwardly  extending  blades  or  flanges,  and  electric  connections 
to  the  plates  and  tube  for  rendering  the  same  of  opposite 
polarity. 

537,426.  Safety  Patrol  Box.  Joseph  F.  Brogly,  Denver, 
Colo.     Application  filed  January  28,  1895. 

The  first  claim  is  as  follows:  In  a  safety  patrol 
box,  the  combination  of  the  outer  casing,  the  inner 
cage  provided  with  a  sliding  door,  contacts  attached 
to  the  cage  but  insulated  therefrom,  an  electrical  circuit, 
conductors  leading  to  the  contacts  on  the  cage,  signal- 
ing mechanism  located  in  the  circuit,  and  springs  attach«'d 
directly  to  the  cage  and  adapted  to  engage  the  contacts,  the 
springs  being  located  in  the  path  of  the  door,  whereby  the  cir- 
cuit is  opened  and  closed  by  the  movement  of  the  door. 
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Electric  Plant  in  the    New  Planters'  Ho- 
tel, St.  Louis. 

The  New  Planters'  Hotel  of  St.  Louis  is  located  on  the 
site  of  the  famous  hotel  of  the  same  name  which  was  made 
historic  by  Charles  Dickens  in  his  "American  Notes."  The 
New  Planters'  occupies  half  a  block,  having  a  frontage  of 
230  feet  on  Fourth  street  and  a  depth  of  122  feet  on  both 
Pine  and  Chestnut  streets.  The  building,  real  estate  and 
furnishmgs  have  cost  $2,000,000. 

The  power  plant  is  located  in  the  rear  basement.  In  the 
boiler  room  are  two  Heine  water-tube  safety  boilers,  each 
of  350  horse  power  capacity.     The  Hawley  down-draft  fur- 


at  300  revolutions   per  minute.      The  building  is  wired  for 
4,000  no  volt  incandescent  lights. 

The  switchboard  is  of  white  marble,  12  feet  wide  and 
seven  feet  high,  ?el  in  an  oak  frame.  On  the  ceiling  and 
extending  forward  from  the  switchboard  is  an  oak  canopy, 
on  which  are  mounted  the  equalizer  and  lead  bars  of  pol- 
ished copper,  which  connect  the  generators  with  the  switch- 
board. On  the  switchboard  are  mounted  the  usual  instru- 
ments, ammeters,  voltmeters  and  potential  galvanometer 
and  main  switches.  The  bus-bars,  which  extend  the  entire 
length  of  the  board,  are  of  polished  copper  two  inches  by 
one  inch  in  section.     The   whole   forms   a  very  handsome 


annunciator  in  the  office  serves  as  a  check  to  the  service  on 
each  floor. 

The  entire  electrical  contract,  including  the  annunciator 
system,  was  carried  out  by  the  General  Electric  company. 
The  plant  was  designed  by  and  erected  under  the  supervi- 
sion of  Geo.  J.  Percival,  electrical  engineer.  D.  R.  Will- 
iams, formerly  of  Chicago,  is  chief  engineer  of  the  electrical 
and  mechanical  department  of  the  building. 


Telegraphic  Historical  Society. 

The    first   regular   annual   meeting   of    the  Telegraphic 
Historical  Society  of  North  America  will  be  held  on   May 
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FIG.     I.       ELtCTRIC    PL 

nace  is  used.  These  boilers  supply  power  for  the  electric 
light  plant,  hydraulic  elevators,  cold  storage  system,  heating, 
hot  water,  filtered  water,  and  all  other  miscellaneous  pur- 
poses throughout  the  building. 

The  combined  stearfi  and  electric  plant  is  composed  ot 
four  direct-connected  units.  The  largest  unit,  Fig.  i,  which 
has  just  been  installed,  consists  of  a  Southwark  Foundry  en- 
gine of  160  horse  power  directly  connected  to  a  100  kilowatt 
eight-pole  General  Electric  direct  current  generator  running 
at  275  revolutions  per  minute.  Tha  two  intermediate  units 
consist  of  two  Fitchburg  engines,  each  of  135  horse  power  ca- 
pacity, directlv  connected  to  two  75  kilowatt  General  Elec- 
tric multipolar  direct  current  generators,  running  at  275  rev- 
olutions per  minute  and  having  a  normal  output  of  650  am- 
peres each.  A  small  engine-dynamo  for  carrying  the  light 
day  load  is  provided.  This  unit  consists  of  a  45  horse 
power  Fitchburg  engine  directly  connected  to  a  25  kilowatt 
General  Electric  multipolar  direct  current  generator  running 
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and  compact  arrangement.  A  view  of  the  switchboard  and 
glimpses  of  the  75  ki'owalt  machines  are  shown  in  Fig.  2. 

On  the  twelfth  floor — the  attic — are  two  12  kilowatt  Gen- 
eral Electric  motors,  driving  two  Sturtevant  fans,  which 
are  used  for  ventilating  the  building.  Two  air  shafts  lead 
from  these  blow«?TS  to  the  various  parts  of  the  building. 
There  is  also  a  15  kilowatt  motor  in  the  laundry  and  a  12 
kilowatt  motor  in  the  kitchen  for  running  the  ice  crusher, 
ice  cream  freezer,  coffee  and  spice  mills,  emery  wheel  and 
grindstone. 

The  building  is  carefully  wired  throughout  with  rubber 
covered  wire.  The  main  and  auxilliary  leads  are  placed  in 
open  boxes  and  all  concealed  wiring  is  placed  in  interior 
conduit.  General  Electric  fixtures  of  solid  brass  are  used 
throughout. 

The  annunciator  system  is  supplied  with  an  answer-back 
device,  and  each  floor  is  provided  with  an  annunciator.  All 
calls  are  answered  by  call  boys  on  each  floor.     The  main 
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1st,  in  the  Board  of  Trade  rooms,  No.  1410  G  street,  N. 
W.,  Washington,  D.  C.  The  first  session  will  open  at  ro  a. 
M. ,  when  the  routine  business  will  be  transacted.  At  a 
later  session,  in  the  afternoon  or  evening,  formal  papers 
will  be  read  and  discusstd.  Officers  will  be  elected  for  the 
ensuing  year  and  other  important  business  will  be  trans- 
acted. An  address  will  be  delivered  by  President  Cornell, 
and  papers  on  interesting  subjects  will  be  presented  by  mem- 
bers of  the  society.  An  exhibit  of  telegraphic  relics,  rare  books, 
portraits,  etc.,  will  be  made.  Members  are  requested  to  notify 
the  secretary  whether  they  will  be  present,  and  they  are  at 
liberty  to  invite  persons  interested  in  the  objects  of  the 
society  to  attend  this  meeting.  It  is  proposed  to  mark 
with  a  bronze  tablet  the  site  of  the  old  station  of  the  Balti- 
more &  Ohio  railroad  in  Pratt  street,  Baltimore,  opposite 
the  Maltby  House,  whence  the  first  official  telegraphic 
message  was  sent  over  a  wire,  on  May  24,  1844,  its  desti- 
nation being  Washington.     The  site  is  now   occupied  by  a 
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factory.  There  is  said  to  bs  only  one  man  alive  to-day  who 
assisted  in  building  the  first  telegraph  line.  His  name  is 
Samuel  Lee,  and  he  is  living  in  Baltimore  in  nearly  destitute 
circumstances.  Mr.  Lee  is  really  a  part  of  the  history  of 
the  telegraph.  He  is  the  last  link  that  connects  its  birth 
with  the  present. 


A     Remarkable    Electrolytic     Phenome- 
non.' 

Ev  C.  J.  Reed. 

Most  metals,  when  used  as  positive  electrodes  in  electrol- 
ysis, are  either  dissolved  or  corroded,  producing  metallic 
salts  or  oxides;  but  when  used  as  negative  electrodes,  metals 
do  not  generally  undergo  such  corrosion.  They  are  seldom 
affected  in  any  way,  chemically,  by  the  action  of  the  current, 
and  are  never  dissolved. 

It  is  to  what  appears  to  be  an  exception  to  tins  rule  that 
I  wish  to  call  your  attention  this  evening. 

While  experimenting,  some  time  ago,  on  the  oxidizing 
effect  of  various  electrolytes  upon  lead  electrodes,  I  noticed, 
accidentally,  that  under  certain  circumstances,  lead  behaves 
toward  some  electrolytes  in  a  very  peculiar  manner.  The 
only  conditions  required  are  that  the  electromotive  force  and 
current  density  shall  be  very  high. 

On  passing  an  electric  current  through  a  solution  of  di- 
sodium-hydrogen  phosphate,  between  electrodes  of  sheet 
lead,  I  noticed  nothing  unusual  during  the  experiment. 
The  solution  had  a  very  high  resistance  and  very  little  cur- 
rent pass  d  tven  with  a  high  electromotive  force.  At  the 
close  of  the  experiment,  there  being  no  switch  in  the  cir- 
cuit, the  cunent  was  interrupted  by  lifting  one  of  the  elec- 
trodes out  of  the  solution.  It  happened  to  be  the  negative 
electrode. 

At  the  instant  of  final  contact  between  the  electrolyte  and 
the  lowest  point  of  the  electrode,  as  it  left  the  solution,  I 
noticed  what  appeared  to  be  a  cloud  of  black  smoke,  or  pre- 
cipitate, which  had  suddenly  formed  in  the  solution.  On 
examining  the  cloud  more  particularly,  and  repeating  the 
experiment  several  times,  I  found  that  by  exposing  only  a 
very  small  surface  of  the  negative  electrode  to  the  solution, 
there  was  produced  a  voluminous  cloud  of  dark  blue  or  lead- 
colored  precipitate,  which  rapidly  sank  in  the  solution  and 
rendered  it  entirely  opaque. 

It  was  then  observed  that  the  lead  cathode  was  being 
rapidly  eaten  away,  and  that  the  precipitate  was  being  pro- 
duced at  the  expense  of  the  lead.  The  precipitate  was  col- 
lected on  a  filter,  washed  with  water  and  alcohol,  and  dried. 
It  was  found  to  be  an  impalpable  powder  resembling  lead, 
and  permanent  in  the  air  at  ordinary  temperatiire^.  When 
rubbed  in  an  agate  mortar,  it  was  reduced  to  a  lusterless 
gummy  mass,  but  did  not  assume  a  metallic  appearance. 
Heated  to  the  melting  point  of  lead  in  the  open  air,  it  sud- 
denly absorbed  oxygen  and  formed  yellow  plumbic  oxide, 
with  incandescence.  Heated  in  a  glass  tube  in  absence  of 
oxygen,  it  melted  to  a  globule  o(  metallic  lead. 

In  this  liottle  I  show  you  a  sample  of  this  product  that 
has  been  preserved  more  than  two  years  without  any  appar- 
ent change. 

The  surface  of  the  lead  cathode,  after  the  experiment, 
exhibited  a  peculiar  appearance.  It  was  reduced  to  a  point 
at  the  end,  and  presented  a  smooth,  shiny  surface,  like  pol- 
ished lead.  It  was  of  the  form  we  should  expect  to  find  a 
positive  electrode  of  copper  or  other  soluble  metal. 

Other  electrolytes  were  tried  and  it  was  found  that  the 
lead  precipitate  could  be  produced  in  the  following  solu- 
tions: 


Potassic  sulphate, 

"         hydric  sulphate, 
Sodium  orthophosphate, 
Di-sodic-hydric  phosphate, 
Sodic-di-hydric  phosphate, 
Alagnesic  sulphate, 
Calcic  sulphate, 
Aluminic  sulphate, 
A.mmonic  oxalate, 
Sodium     hypophosphite, 

"         sulphide, 

"         thiosulphate, 

"        sulphite, 

'■         chloride, 
Potassic  chlorate. 


Potassium  sulpho  yanide, 
"  ferrocyanide, 

"  ferricyanide, 

"  iodide, 

"  bromide, 

"  carbonate. 

Calcic  chloride  (with  difficulty), 

Strontium  sulphate, 

RIanganous  chloride, 

Sodium  borate, 

Potassium  acetate, 

Ammonium  hydrate, 

Hydric  phosphate, 

Ammoni.;  sulphide. 


The  precipitate  could  not  be  produced  in  solutions  of  the 
following  substances: 

Barium  hydrate.  Hydric  acetate, 

"         chloride,  '■         oxalate, 

(  alcium  hydrate,  Ammonic  acetate, 

Ammonium  ■  arbonate,  "  nitrate. 

Strontium  nitrate,  "        chloride, 

"  chloride,  -  Potassium  bi-thromate, 

Hydric  sulphate,  "  nitrate. 

The  precipitate  could  not  be  formed  in  solutions  ol 
metallic  salts  from  which  a  metal  can  be  deposited  by  elec- 
trolysis. It  cannot  be  formed  in  strong  acids  having  a  great 
affinity  for  lead. 

With  ammonium  oxalate  and  a  positive  eloctrode  of 
platinum,  there  was  formed  on  the  platinum  wire  what 
appeared  to  be  a  deposit  of  lead  peroxide,  although  no  lead 
was  originally  in  the  solution.  In  a  recent  experiment  I 
failed  to  produce  this  result. 

Similar  experiments  were  made  with  negative  electrodes 
of  iron,  zinc,  cobalt,  nickel,  manganese,  magnesium,  alumi- 
num, copper,  cadmium,  silver,  gold,  platinum,  bismuth, 
arsenic,  antimony  and  tni.  Of  these,  arsenic  alone  acted 
in  a  manner  somewhat  similar  to  lead,  being  rapidly  disin- 
tegrated as  a  negative  electrode.  The  surface  of  the  metal 
where  the  acton  took  place  was  smooth,  bright  and 
rounded,  apparently  polished.  A  film  of  brown,  solid 
arsenic  hydride  was  formed,  which,  instead  of  sinking, 
floated  away  from  the  electrode  in  straight  lines  on  the  sur- 
face of  the  solution.  This  hydride  was  also  produced 
.electrolytically  by  Sir  Humphrey  Davy. 

With  lead  electrodes,  in  a  solution  of  sodium  phosphate, 
some  hydrogen  phosphide  was  produced  along  with  the  lead 
precipitate. 

With  borax  and  lead  electrodes,  the   lead  precipitate  was 

I.  Read  at  the  meeting  of  the  Electrical  Section.  Franklin  Insti- 
tute,  February  27,  1895. 


formed  very  rapidly;  and  when  the  negative  electrode  was 
held  close  to  the  side  of  the  glass  beaker,  a  bright  reddish- 
brown  stratum  of  liquid  was  seen  to  be  continually  formed 
at  the  surface  of  the  electrode.  This  disappeared  almost 
instantly  after  moving  away  from  the  electrode,  but  was 
continually  formed  as  long  as  the  current  was  strong  enough 
to  produce  the  lead  precipitate.  The  addition  of  acetic 
acid  did  not  prevent  this  formation. 

Sodium  thiosulphate  gave  a  deposit  of  sulphur  at  the 
positive  pole,  confirming  the  theory  that  in  the  tbiosul- 
phates  one  atom  of  sulphur  is  electro-negative,  and  takes 
the  place  of  an  atom  of  o.xygen  in  the  sulphates. 

With  sodium  sulphite,  sulphur  dioxide  was  liberated  at 
the  positive  plate. 

Strontium  nitrate,  instead  of  giving  the  lead  powder, 
gave  a  blue  flame  around  the  point  of  the  lead  cathode. 

These  results  seem  to  indicate  the  possibility  of  obtain- 
ing) by  the  use  of  high  elecromotive  force  and  high  current 
density  in  electrolysis,  products  of  an  entirely  difterent 
nature  from  those  of  ordinary  electrolysis. 


Other  electroplating  firms  in  Chicago  have  the  same  appli- 
cation under  consideration,  and  it  will  probably  soon  come 
into  more  extended  use. 


American    Institute   of  Electrical   En- 
gineers. 

At  the  regular  meeting  of  the  Institute  on  April  17th 
the  following  named  associate  members  were  elected: 
Jas.  C.  T,  Baldwin,  Chicago,  III;  Francis  Elliott  Cabot, 
Boston;  S.  B,  Fortenbaugh,  Madison,  Wis.;  W.  C.  Harris, 
Jr.,  Birmingham,  Ala.;  G.  H.  Jones,  Santiago,  Chili; 
Charles  LeBlanc,  Paris,  France;   Wm.  E.  Lindsay,  East  St. 


The  Heat  of  the  Electric  Light. 

By  C.  C.  Haskixs. 

Capt,  Exler  of  the  Austrian  army  has  shown  that  an  elec- 
tric lamp  of  16  candle  power  develops  a  maximum  temper- 
ature of  94*^  C,  and  a  lamp  of  25  candle  power  a  temperature 
of  loi"  C  Two  lamps  placed  in  a  cavity  in  wood  developed 
a  temperature  of  215*^  C.,  decomposed  cannon  powder  and 
other  explosives,  but  without  detonation.  The  cavity  was 
filled  with  water,  which  was  set  to  boiling  in  about  15 
minutes. — Exchange. 

The  amount  of  heat  developed  by  an  Incandescent  lamp 
may  be  made  to  do  a  deal  of  harm  by  careless  handling,  and 
on  the  other  hand  it  may  be  arranged  so  that  it  will  be  per- 
fectly innocent  of  heat  danger.  There  is  little  doubt  that 
conflagrations  have  been  caused  by  the  heat  of  such  illumi- 
nants,  but  it  is  usually  the  fault  of  the  consumer,  rather 
than  of  the  constructor  or  the  company  furnishing  the  cur- 
rent. There  are  two  sources  of  danger,  or  perhaps  two 
genera  of  cases  where  an  incandescent  light  may  work  harm 
to  property. 

The  first  of  these  has  its  origin  in  a  "spigot  and  bung" 
spirit,  when  the  purchaser  is  contracting  for  the   fixtures  of 
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Louis,  III. ;  Paul  N.  Nunn.  Telluride,  Colo. ;  George  Her- 
bert Winslow,  Pittsburg,  Pa. 

Tiie  following  named  associate  members  were  transferred 
to  lull  membership:  Albert  Schmid,  Pittsburg,  Pa.; 
Omenzo  G.  Dodge,  Washington,  D.  C;  Charles  Ashley 
Carus- Wilson,  Montreal,  Can.;  James  A.  Lighthipe,  San 
Francisco,  Cal.;  Arthur  Edward  Childs,  Philadelphia,  Pa.; 
John  Waring,  Ovid,  N.  Y,;  W.  L.  Pufier,  Boston,  Mass., 
and  H.  J.  Ryan,  Ithaca,  N.  Y, 

A  paper  by  Prof.  E.  J,  Houston  and  A.  E.  Kennelly 
upon  "Resonance  in  Alternating  Current  Lines''  was  read 
by  Mr.  Kennelly  and  discussed  by  Mr.  Bradley,  Dr.  M.  I, 
Pupin  and  Prof.  A.  G.  Webster.  A  paper  was  also  read 
by  Prof.  W.  A.  Anthony  on  "Underwriters'  Rules,"  which 
was  discussed  by  Messrs.  Hammer,  Leonard,  Woodbury, 
Jenks,  Holmes,  Mailloux,  Ayers  and  Hamblet. 


Storage  Batteries  for  Electroplating. 

The  use  of  storage  batteries  in  connection  with  electro- 
plating work  is  something  of  a  novelty  in  Chicago.  The 
recent  installation  of  a  number  of  cells  for  this  purpose  by 
Barnhart  Bros.  &  Spindler  of  this  cily  is  therefore  of  espe- 
cial interest.  During  the  daytime  they  employ  a  dynamo 
for  this  purpose,  but  it  was  seen  that  a  gain  of  about  14 
hours  each  night  could  be  had  if  the  work  were  continued 
by  means  of  the  batteries.  For  this  purpose  the  firm  has 
installed  a  number  of  cells  of  the  chloride  type,  of  100 
ampere  hours  each.  These  cells  are  charged  during  the 
daytime  in  series,  and  discharged  each  night  in  parallel, 
two  volts  being  required  for  their  work.  The  connecting 
of  the  cells  from  series  to  parallel  is  accomplished  with  one 
movement  of  a  ten-bladed  double-throw  s^'itch.  The  bat- 
teries have  also  capacity  to  continue  the  work  from  Satur- 
day noon  until  Monday  morning,  if  this  service  is  desired.' 
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a  plant  or  installation.  The  purchaser  says  mentally:  "I 
find  that  it  will  cost  a  considerable  amount  of  money  to  fit 
my  offices  with  shaded  lamps.  I  will  save  that,  and  the  boys 
and  girls  can  keep  books,  "or  set  type,  or  run  their  machines, 
as  the  case  may  be,  "with  shades  they  can  make  for  them- 
selves if  they  want  them.''  When  the  current  is  turned  on, 
after  the  first  grand  applause,  and  the  ah !  and  oh!  chorus 
has  died  away,  there  is  an  echo  of  wails  which  is  made  up  of 
ah!  and  oh!  as  before,  but  this  time  carrying  a  verydifierent 
signification.  Now,  it  is  ''Ah  I  my  eyes,"  "Oh!  my  sight,''  and 
at  once  there  is  a  rush  for  something  of  which  to  manufac- 
ture a  shade,  and  it  is  always,  except  in  a  tin-shop,  of  pa- 
per. 

There  are  more  fashions  in  paper  shades  than  there  are 
in  ladies'  hats.  There  is  the  plain,  square,  stifl!"  style  like  a 
fruit-stand  "  two  lor  5  centa"  sign.  There  are  cornucopias 
with  gilt  edges  and  funnels  with  no  decorations,  capacious 
enough  to  hive  a  swarm  of  bees,  and  others  hardly  large 
enough  to  hold  a  dime's  worth  of  candy  or  popcorn. 
There  is  taste  in  color,  and  there  is  great  lack  of  taste  as 
well  as  of  judgment  in  the  means  employed  in  attaching 
these  to  gas  and  other  pipes — and,  worst  of  all,  there  is 
danger  in  all  of  them,  or  at  least  the  majority  of  the  home, 
made  shades  for  electric  lights. 

The  cumulative  effect  of  heat  is  Uttle  understood  by  the 
majority  of  people.  There  are  those  who  deny,  in  the  face  of 
almost  daily  proof,  that  a  steam  pipe  can  cause  a  fire.  The 
skeptic  says:  "  Why,  you  can't  set  wood  on  hre  under 
about  400°  Fahrenheit,  and  water  boils  at  212°,  so  how  can 
you  set  fire  when  you  lack  at  the  least  seventy-five  or  a  hun- 
dred degrees  of  heat  in  your  coils?" 

The  trouble  with  that  proposition  is  that  it  is  not  wood 
you  set  on  fire — it  is  partly  carbonized  wood  which  doesn't 
require,  after  arriving  at  that  condition  by  a  long  process  of 
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daily  heating,  as  high  a  heat  as  it  originally  required    to 
break  into  flame. 

Xow,  what  is  true  of  wood  is  as  true  of  paper — and  for 
that  matter,  nearly  all  paper  to-day  is  the  greater  part  wood. 
The  constant  application  of  heat  to  paper,  although  that 
heat  is  not  up  to  the  ignition  point,  will  bring  down  the 
critical  point  of  the  paper  by  gradually  charring  it,  until  it 
will  burn  with  the  heat  of  an  incandescent  lamp.  Experi- 
ment has  shown  that  an  incandescent  lamp  globe  closely 
wrapped  with  paper,  so  that  no  air  can  pass  between  it  and 
the  glass,  will  set  fire  in  a  ver^*  few  minutes.  This  is  one 
form  of  danger. 

The  second  source  of  danger  from  the  lamp  globe  is 
developed  by  the  window  trimmer.  Desirous  of  making  as 
light  and  fluffy  a  display  as  possible,  he  winds  loose  and 
highly  inflammable  material  around  the  butts  of  his  lamps, 
and  occasionally  is  bold  enough  to  envelop  the  bulb  itself 
with  tarleton,  canton  flannel,  cotton  lace,  or  similar  light 
material.  That  is  in  the  dry  goods  window.  In  the  notions 
houses  a  celluloid  comb — made  of  gum  camphor  and  gim- 
cotton — or  other  innocent  fabric  of  a  similar  nature,  is 
placed  where  the  light  will  best  show  it  off  to  the  outside 
spectator,  or  perhaps  a  semi-transparent  sheet  of  a  like 
material  is  placed  close  to  a  lamp  to  show  it  to  better  ad- 
vantage. 

When  through  some  such  ignorant  or  careless  disposition 
of  electric  lights,  or  when  the  window  trimmer  or  the 
milliner's  apprentice  sticks  a  pin  through  a  flexible 
cord  to  hang  a  bonnet  or  a  flower,  which,  when  even- 
ing comes,  sets  fire  to  the  window,  and  perhaps  the 
store,  it  doesn't  seem  exactly  the  right  thing  for  the 
blame  to  fall  upon  the  illuminant.  If  through  wil- 
fulness, or  carelessness,  or  ignorance,  I  puU  the 
trigger  without  knowing  if  it  is  loaded,  I  cannot  see 
how  the  gun,  or  the  powder,  or  the  lead  even,  should 
be  held  responsible.  Experience  runs  a  very  expen- 
sive high-school,  but  its  curriculum  is  comprehensive 
and  thorough,  and  graduates  will  all  know  by  and  by 
that  sources  of  light  are  sources  of  heat,  and  are  not 
ihe  best  hangers  In  the  world  from  which  to  suspend 
or  on  which  to  support  highly  combustible  merchan- 
dise. 


into  close  conneclion  w  iih  town  and  village  activity,  and 
give  opportunity  for  introducing  variety  into  many  now 
stagnant  to\\-ns.  Here  in  the  South  especially  this  ne^v  de- 
velopment will  tend  to  transform  social  conditions  which 
have  existed  since  colonial  days,  and  it  will  thus  pave  the 
way  for  the  increase  of  the  population  and  the  utilization  of 
the  untouched  natural  resources  in  which  this  region  is  so 
incomparably  rich.  Such  a  change  must  occur  before  the 
ambitious  men  who  are  now  seeking  to  build  up  a  new 
South  can  obtain  their  desire.  The  climate  of  nearly  all 
the  South  is  agreeable  for  white  people  generally,  and  in  the 
central  South,  more  especially  in  the  higher  regions  of  the 
interior,  it  is  in  all  respects  inviting. 


Col.   W.  S.  Rogers. 

It  is  a  noticeable  fact  that  in  every  successful  institution, 
no  matter  what  may  be  its  character  or  form,  there  are  some 
men  who  through  their  close  application  and  devotion  to 
the  interests  of  the  concern  with  which  they  are  connected 
have  come  to  be  identified  in  the  public  mind  with  the  en- 
terprise. An  instance  of  this  kind  is  found  in  the  case  of 
Col.  W.  S.  Rogers  of  the  Brush  Electric  company  of  Cleve- 
land, whose  portrait  is  herewith  presented.  Col.  Rogers 
has  been  connected  with  the  Brush  Electric  company  as 
special  agent  since  1891.  He  has  general  oversight  of  the 
local  electric  light  companies  in  which  the  Brush  company 
is  interested,  devotes  a  great  deal  of  time  to  the  disposition 
of  bonds  and  stocks  which  they  have  in  their  treasury,  and 


Trolley  in  the  South. 

Complaints  are  made  by  travelers  in  the  South 
that  the  roads  are  bad  and  that  very  little  improve- 
ment has  been  made  of  late.  A  correspondent  of 
the  New  York  Sitii  offers  the  following  explanation 
of  the  present  condition  of  afifairs,  and  suggests  that 
in  view  of  the  extension  of  the  trolley  system  the 
necessity  of  good  roads  will  not  be  so  generally  felt: 

Perhaps  the  prospect  of  road  improvement  is  not 
now  so  good  as  it  would  be  were  it  not  for  the  extensive 
introduction  of  the  trolley  system.  Trolley  cars  are 
running  in  every  considerable  town,  and  the  lines  are 
oftentimes  stretched  far  into  the  outlying  districts, 
and  eventually  will  be  extended  much  further.  What-  "  -^il, 
ever  may  be    said  against   ihe   trolley  in    large  and  % 

crowded  towns,  it  is  unquestionably  an  agent  for  the  "; 

advancement  of  civilization  in  the  country  of  inestim- 
able value;  and  the  use  now  made  of  it  there  is  only 
the  beginning  of  the  service  it  is  destined  to  render 
in  the  development  of  the  agricultural  regions.  The 
electricity  which  furnishes  its  motor  is  generated  by 
water  power  at  a  marvelously  cheap  rale  of  ex- 
pense, and  once  the  lines  are  laid  down  they  can 
be  run  at  a  cost  so  trifling  that  their  extension  in  all  di- 
rections seems  to  be  inevitable  both  for  the  purpose 
of  transporting  passengers  and  for  conveying  freight.  In 
western  North  Carolina  such  a  road  through  the  rich  to- 
bacco growing  country  is  projected  for  the  special  service  of 
the  planters,  and  generally  may  be  made  useful  and  profitable 
in  affording  facilities  for  rapid  and  cheap  transportation  in 
districts  removed  from  steam  railways,  from  which  now  the 
agricultural  products  must  be  carted  at  great  labor  and  ex- 
pense and  much  loss  of  valuable  time.  If  it  be  so  employed 
it  will  assist  importantly  in  opening  up  new  regions  to  cul- 
tivation, and  it  will  help  to  lessen  the  expenses  of  the  farmer 
generally,  and  thus  enable  him  to  sustain  himself  in  a  period 
of  decHning  prices  for  his  products.  This  development  of 
the  trolley  system  or  of  the  use  of  electricity  as  a  motor 
is  manifestly  in  its  very  beginning  only,  and  as  time 
goes  on  it  will  be  carried  to  lengths  that  will  change 
the  whole  face  of  agriculture.  It  already  has  had  the 
consequence  of  reducing  notably  the  number  of  horses 
employed  in  the  villages,  the  bicycle  also  assisting  to  the 
same  end.  With  the  roads  as  heavy  as  they  are  now, 
riding  in  a  trolley  is  a  positive  luxury.  Where  the  best  and 
strongest  of  teams  can  move  only  slowly  and  laboriously 
through  the  clinging  sand,  the  trolley  car  runs  along  at  ten 
and  twelve  and  even  fifteen  miles  an  hour,  up  hill  and  down 
hill,  with  tireless  energy  and  complete  ease.  Around. about 
Asheville  and  western  North  Carolina,  where  the  country  is 
hilly,  these  lines  are  laid  in  every  direction,  even  up  the 
sides  of  spurs  of  the  Blue  mountains,  and  in  a  few  minutes 
a  journey  of  three,  five  and  six  miles  is  accomplished  where 
animal  traction  would  consume  from  a  half  to  a  full  hour. 

It  is  obvious,  therefore,  that  the  use  of  electricity  as  a 
means  of  locomotion  and  the  cheapening  of  it  will  bring 
about  very  radical  changes  in  country  life.  It  will  relieve 
the  lonesomeness  and  monotony  of  the  isolation  of  farming 
regions  from  which  people  escape  to  the  towns  in  order  to 
obtain  the  social  friction  essential  to  enjoyment,  and  even 
to  moral  health;  for  it  will  bring  the  detached  farmhouses 


COL.    W.    S.    ROGERS. 

in  addition  has  made  some  of  the  largest  sales  in  the  history 
of  the  company.  Throughout  his  career  Ci>l.  Rogers  has 
always  maintained  a  unilormly  high  standard  in  his  dealings 
of  every  kind  and  this  has  commended  him  alike  to  his  com- 
petitors and  associates.  He  is  particularly  proud  of  his 
record  in  private  and  public  life  as  well  as  in  his  business 
career.  His  interest  in  public  affairs  became  manifest  at  an 
early  date.  When  only  15  years  of  age  he  entered  the 
Union  Army  as  a  volunteer  and  served  throughout  the  war. 
This  was  not  his  only  public  service,  for  in  1SS4  he  was 
elected  to  the  Illinois  Legislature  and  was  a  member  of  that 
body  when  it  elected  John  A.  Logan  to  the  United  States 
Senate,  after  one  of  the  most  remarkable  legislative  senato- 
rial contests  in  the  record  of  the  country.  He  was  a  brother- 
in-law  of  General  Logan  and  was  very  closely  associated 
with  him  in  many  ways.  General  Oglesby  appointed  him  a 
member  of  his  staft  with  the  title  of  "colonel."  Early  in 
the  So's  he  was  a  large  contractor  for  two  years  with  the 
United  States  government  in  the  improvement  of  the  Missis- 
sippi river  and  employed  from  three  to  five  hundred  men. 
Subsequently  he  became  attracted  by  the  great  develop- 
ments in  electric  lighting,  and  going  to  St.  Louis,  became 
very  prominent  in  all  the  earliest  developments  in  electric 
lighting  in  that  city.  The  Municipal  Electric  Lighting 
company  of  St.  Louis,  which  was  the  outcome  of  the 
Electric  Accumulator  companies  established  in  St.  Louis 
by  Colonel  Rogers,  is  probably  the  largest  electric  light 
plant  in  the  world  and  was  started  by  him.  He  devoted 
a  great  deal  of  time  to  the  development  ot  other  elec- 
trical industries  in  and  around  St.  Louis  and  subsequently 


moved  to  New  York,  where  he  became  interested  in  the 
construction  of  electric  railways.  He  personally  con- 
structed Grand  View  Beach  railroad  at  Charlotte,  N.  Y, , 
near  Rochester,  which  runs  for  some  eight  miles  along 
the  shores  of  Lake  Ontario,  partially  through  very 
swampy  land,  which  necessitated  the  construction  of  over 
four  thousand  feet  of  trestle  work,  which  at  the  time  at- 
tracted a  great  deal  of  interest  in  the  street  railway  world 
and  was  considered  a  remarkable  achievement.  The  Brush 
Electric  company  secured  Mr.  Rogers'  services  in  '91  and 
he  is  still  with  it.  His  portrait  indicates  that  he  is  a 
well  proportioned  and  handsome  man.  It  is  the  creneral 
verdict  of  the  electrical  fraternity  that  he  is  a  keen  business 
man  and  strictly  loyal  to  high-toned  business  methods. 


Electricity  on  the  Pennsylvania  Railroad 

System. 

Contracts  have  been  awarded  by  the  Pennsylvania  Rail- 
road company  for  equipping  with  the  trolley  system  the 
Burlington  branch  of  the  Amboy  division,  which  connects 
Mt.  Holly  and  Burlington,  N.  J.  Preparations  for  install- 
ing electric  motive  power  on  this  branch  have  been  goiu"- 
on  some  time,  and  the  contracts  have  been  awarded  under 
the  supervision  of  F.  W.  Darlington,  consulting  engineer. 
It  is  understood  that  the  Pennsylvania  Railroad  company  is 
to  put  a  trolley  equipment  on  the  Burlington  branch,  which 
is  six  or  seven  miles  long,  of  a  first-class  character,  from 
which  can  be  secured  all  the  data  for  the  reconstruction  of 
any  length  of  its  present  steam  lines  into  electric  lines 
if  it  is  deemed  advisable. 

The  Westifighouse  company  will  furnish  the  engine 
and  generator,  which  will  be  of  300  horse  power, 
and  a  Climax  boiler  will  be  installed. 

Three  motor  cars  43  feet  long  will  be  built  by  the 
Jackson  &  Sharp  company  of  Wilmington.  They 
will  be  combination  cars,  for  baggage  and  passengers, 
and  will  be  equipped  with  Westinghouse  motors 
and  car  equipments.  Two  of  these  cars  will  be 
provided  with  two  motors  of  75  horse  power  each, 
making  i50horsepower  to  a  car,  and  these  motors  are 
to  drive  the  cars  at  a  rate  of  45  to  60  niiles  an  hour. 
The  third  car  will  have  four  motors  of  50  horse 
power  each,  a  total  of  200  horse  power.  These 
cars  are  intended  to  draw  one,  two  or  three  Pennsyl- 
vania railroad  coaches,  such  as  are  used  in  suburban 
traffic. 

The  railroad  company  is  to  do  the  track  and 
electrical  line  work  under  the  supervision  of  Mr. 
Darlington.  All  light  rails  are  to  be  taken  up  and 
the  entire  roadbed  will  be  laid  with  seventy-pound 
rails.  Freight  trains  and  through  passenger  trains 
will  be  run  over  the  road  with  steam  locomotives 
attached  as  usual,  as  the  trolley  cars  are  intended 
for  local  trafiic  alone.  It  is  expected  that  the  road 
will  be  ready  for  the  operation  of  trolley  cars  not 
later  than  June  ist. 
■  ^.  There  are  several  short  stretches  of  steam  road  in 

-""  different  parts  of  the  East  that  are  being  provided 
with  electrical  equipment,  and  the  outcome  is  awaited 
\vith  interest  by  the  managers  of  steam  railroads  and 
\  by  electrical  engineers  everywhere.  Besides  the 
Pennsylvania  railroad's  experimental  line  between 
Burlington  and  Mount  Holly,  the  New  York,  New 
Haven  &  Hartford  Railroad  company  is  equipping 
its  Nantasket  Beach  branch  with  the  trolley  system, 
and  intends,  it  is  said,  to  use  electricity  on  Its  Old 
Colony  line  also.  It  has  recently  been  announced 
that  the  New  York  Central  has  determined  to 
equip  its  Niagara  Falls  branch  with  the  trolley 
system,  and  the  latest  announcement  is  that  the 
Pennsylvania  company  is  contemplating  the  use  of 
electricity  on  one  of  the  branches  running  out  of  St. 
Louis. 

The  General  Electric  company  is  now  building  roo 
horse  power  motors  for  the  New  York,  New  Haven 
&  Hartford's  proposed  electric  road.  Two  of  these  motors 
are  to  be  used  on  each  car,  and  the  intention  is  to  adapt 
the  present  passenger  cars  to  the  purpose  by  putting  new 
trucks   under  them. 


A  Flock  of  French  Ducks, 

La  Revue  Scientifiqiie  of  Paris  has  a  good  nose  for 
news.  In  a  recent  number  two  late  applications  of  elec- 
tricity are  mentioned  as  having  originated  in  Chicago.  In 
one  of  these  it  is  reported  a  current  of  air  passing  over 
plates  heated  by  electricity  is  used  to  dry  grain.  In  the 
second,  a  similarly  heated  plate  is  placed  inside  of  a  public 
clock  which  had  a  habit  of  stopping  because  of  the  frost 
and  moisture  which  accumulated  within  the  works. 

And  the  Journal  Universal  d'' Electricity  tells  an  anec- 
dote which  it  gets,  so  it  says,  from  a  New  York  journal,  in 
which  the  relator  tells  how  he  had  seen  and  liked  the  Auer 
(which  is  the  same  as  the  Welsbach,  inasmuch  as  the  full 
name  of  the  inventor  is  Dr.  Carl  Auer  Von  Welsbach)  and 
had  a  burner,  unknown  to  his  family,  placed  over  a  lounge 
which  he  often  napped  upon,  and  was  discovered  asleep, 
with  the  lamp  burning,  by  his  family.  His  wife  was  horror- 
stricken,  and  thought  his  appearance  indicated  an  advanced 
stage  of  decomposition,  so  she  fainted  and  "fell  down  in 
it,"  while  his  daughter,  "believing  him  dead,  ran  for  a 
doctor."  The  row  kicked  up  raised  the  dead;  laughter 
chased  the  tears  away,  and  the  Auer  Von  Welsbach  burner 
will  cause  no  more  ghostly  rumpuses;  but  when  the  mains 
reach  his  premises  the  gentleman  says  he  will  have  the  elec- 
tric light  to  read  by. 
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A  Swiss  Electric  Railway. 

According  to  the  Joiinml  Ufiiversnl  n'Eleclriciti',  the 
Compagnie  Generale  ties  Tramways  Suisses  will  construct  at 
Geneva  an  electric  railway  about  six  liilometers  in  length, 
connecting  the  Bastions,  the  Place  Neuve  and  other  points, 
as  seen  in  the  accompanying  profile  of  the  line.  Fig.  i, 
which  shows  the  grades,  levels  and  relative  inclines,  as  well  as 
distances.     Rousseau's  Island  is  the  lowest  point. 

The  cars  will  accommodate  r6  seated  passengers  (there  is 
no  hanging  on  or  standing  up  on  Euro]i(  an   street   cars), 
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every  lo  minutes,  and  there  are  now  six  cars  in  service.  An 
additional  service  is  rendered  over  the  section  between 
Place  Neuve  and  Cornavin  depot. 


FIG   2.      A   SWISS   ELECTRIC   RAILWAY. — THURY    MOTOR. 

and  tliey  will  be  run  at  12  kilometers  per  hour.  Each  car 
will  be  provided  with  a  Thury  slow  speed  electric  motor  of 
15  to  20  horse  power,  with  single  reduction  gearing.  The 
motor,  Fig.  2,  is  completely  inclosed  in  a  steel  case,  which 
forms  the  magnetic  circuit,  and  it  is  thus  thoroughly  dust 
and  water-proof,  while  the  arrangement  is  such  that  all  parts, 
Fig.  3,  are  readily  accessible.  It  is  furnished  with  carbon 
brushes  and  the  latest  approved  ring  lubricators. 

The  power  house  is  in  one  of  the  municipal  basements, 
"where  two  separately  excited  dynamos  are  directly  coupled 
by  the  RalTard  system  to  two  horizontal  turbines.  These 
are  run  by  high  pressure  water  power,  a  chute  of  134  meters 
being  utilized,  and  they  furnish,  at  a  speed  of  325  revolu- 
tions, 225  horse  power.  A  Picard  regulator  is  attached. 
The  dynamos  are  of  the  six-pole  Thury  pattern  of  150  kilo- 
watts capacity.  The  armatures  are  drum  wound,  arranged 
for  the  best  ventilation.  The  brushes  are  held  by  a  special 
contrivance  of  the  inventor,  Thury,  and  run  without  spark- 
ing, despite  the  great  variations  of  load.  The  frames  are 
insulated  with  porcelain  sealed  in  sulphur  and  bedded  in  the 
bitumen  of  the  foundation.  A  spare  turbine  is  held  in  re- 
serve for  cases  of  accident.  The  current  produced  has  a 
pressure  of  550  volts.  This  passes  through  the  necessary 
instruments,  meters,  switchboards,  etc.,  and  thence  by  a 
double  subterranean  cable  to  la  Place  Bel-Air,  which  is  the 
center  of  distribution.  Here  the  feeder  line  is  bifurcated, 
one-half  going  by  cable  to  la  Place  CJiampel,  and  the  other 
toward  the  Cornavin  depot.  In  several  places  these  are 
connected  to  the  contact  wire,  and  at  each  of  these  points 
a  lightning  arrester  is  placed. 

Connection  with  the  motors  is  made  by  overhead  trolley 
wires,  and  the  return  is  made  by  the  rails.  The  overhead 
wire  is  of  galvanized  steel  within  the  central  portion  of  the 
city,  and  is  seven  millimeters  in  diameter.  The  rest  of  the 
line  is  of  phosphor  bronze.  The  insulation  of  the  trolley 
line  is  similar  to  that  in  common  practice  in  America.  The 
earth  return  is  assured  by  a  copper  bond   wire   connecting 
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FIG.    3.       A      SWISS      ELF.CTRIC     RAILWAY. — THURY     MOTOR 
(WITH    PARTS   EXPOSED). 

the  ends  of  the  rails  and  a  ground  wire  running  the  entire 
length  of  the  line  and  attached  frequently  to  the  bond  wires. 

The  double  track  line  of  1,380  meters  connects  the  Place 
Neuve  to  the  passenger  depot  at  La  Cluse,  near  Carouge. 
The  total  rail  line  is  5,460  meters  with  55  millimeters  per 
meter  maximum  grade,  and  25  meters  minimum  curve 
radius. 

The  running  time  between  terminals.  5,460  meters,  is  35 
minutes,  including  regular  and  occasional  stops— the  latter 
far  outnumbering  the  former,  as  the  conductor  will  stop  the 
car  anywhere  on   notification.     A  car  leaves  either  terminal 


Shall   a  Street   Railway  Company  be  Al- 
lowed to  Use  the  Existing  Tracks 
of  a  Competitor? 

The  fjuestion  put  in  the  above  form  was  brought  very 
forcibly  to  the  attention  of  the  public  on  April  4th  in  Chi- 
cago by  the  action  of  the  Chicago  General  Railway  com- 
pany in  attempting  to  drive  one  of  its  cars  over  the  Twenty- 
second  street  tracks  of  the  Chicago  City  Railway  company, 
with  the  result  that  Superintendent  Bowen,  of  the  latter 
company,  at  the  head  of  a  large  force  of  men,  demolished 
the  car  of  the  rival  company,  considering  the  act  a  trespass. 
The  collision  was  exciting  and  was  described  in  an  illustrated 
article  in  the  Western  Electrician  of  April  13th.  Of 
course,  the  Chicago  General  Railway  company  pursued  the 
course  it  did  merely  to  lest  the  question,  and  the  wrecking 
of  its  car  was  promptly  followed  by  a  suit  in  chancery 
brought  in  the  Circuit  Court  ol  Cook  county,  the  papers 
being  filed  about  two  weeks  ago.  The  complaint  in  this 
action  makes  very  interesting  reading.  The  action  is  brought 
in  the  name  of  the  Chicago  General  Railway  company  and 
the  West  &  South  Towns  Street  Railway  company  against 
the  Chicago  City  Railway  company,  the  solicitors  for  the 
complainants  being  Peck,  Miller  &  Starr,  C.  C.  and  C.  L. 
Bonney  and  Lyman  M.  Paine.  The  complaint  recites  the 
organization  of  the  plaintiff  companies  and  states  that  by  an 
ordinance  granted  to  the  West  &  South  Towns  company  on 
February  S,  1S92,  it  was  provided  that  **said  company  shall 
have  the  right  to  connect  its  tracks  with  those  of  the  Chi- 
cago City  Railway  company,  on  Twenty  second  street,  at  or 
near  Grove  street,  but  shall  have  no  right  to  construct  any 
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And  your  orators  further  charge  that  the  General  Assem- 
bly of  this  state  has  delegated  to  the  said  city  of  Chicago  the 
power  to  regulate  the  use  of  streets,  and  to  regulate  the  traf- 
fic thereon,  and  to  regulate  the  laying  of  railroad  tracks;  and 
that  the  ordinances  so  as  aforesaid  passed  in  favor  of  your 
orators  are  such  lawful  regulations  of  the  matters  aforesaid; 
and  that  your  orators  are  duly  authorized  thereby  to  connect 
their  tracks  with  those  of  the  said  Chicago  City  Railway 
company,  and  to  operate  their  cars  over  the  tracks  laid  down 
upon  said  streets  as  aforesaid,  without  unnecessary  interfer- 
ence with  the  cars  of  said  Chicago  City  Railway  company,  and 
subject  to  the  limitation  that  no  more  than  five  cents  shall  be 
charged  for  one  continuous  ride  for  any  distance  within  the 
present  or  future  limits  of  said  city  of  Chicago, 

And  your  orators  further  show  unto  your  honors  that  on 
or  about  April  fourth,  A.  D.  eighteen  hundred  and  ninety- 
five  (April  4,  1S95),  having  previously  given  public  notice 
of  their  intention  so  to  do,  your  orators  undertook  to  run  one 
of  their  cars  from  said  Jefferson  street  to  said  Grove  street, 
along  the  railway  tracks  and  across  the  bridge  aforesaid, 
and  the  defendant  then  and  there  had  full  previous  notice 
and  knowledge  that  such  undertaking  would  be  made.  Said 
undertaking  and  attempt  was  made  with  what  is  commonly 
known  as  a  horse  car  drawn  by  animal  power,  that  is  to 
say,  by  a  team  of  horses.  And  for  the  better  understand- 
ing of  this  matter  by  your  honors,  your  orators  further 
show  that  the  west  spproach  to  said  Twenty-second  street 
begins  at  said  Jefferson  street  and  extends  easterly  for  a 
distance  of  about  three  hundred  feet,  and  said  Twenty-sec- 
ond street  bridge  extends  easterly  therefrom  for  a  further 
distance  of  about  two  hundred  feet,  and  the  easterly  approach 
to  said  bridge  extends  from  said  bridge  to  said  Grove  street 
for  a  further  distance  cf  about  three  hundred  feet,  so  that  the 
distance  from  said  Jefferson  street  to  said  Grove  street  has  a 
total  extent  of  about  eight  hundred  feet.  The  east  line  of 
said  Grove  street  is  about  three  thousand  four  hundred 
(3,400}  feet  west  of  said  State  street,  and  your  orators  have 
in  operation  for  the  transportation  of  passengers  to  the 
eastern  terminus  of  their  saidlines  of  railway  on  saidTwenty- 
second   street  a  total  of  about  sixteen  miles  of  railway  track. 

And  your  orators  further  show  unto  your  honors  that  al- 
though public  notice  had  been  given  as  aforesaid  of  the  in- 
tention of  your  orators  to  run  their  cars  over  said  Twenty- 
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tracks  east  of  the  Chicago  river  on  said  street,  without  the 
consent  in  writing  of  the  said  Chicago  City  Railway  com- 
pany. And  that  said  company  shall  also  have  the  right  to 
operate  its  cars  over  tracks  not  owned  by  it,  upon  such 
terms  and  conditions  of  lease  or  contract  as  may  be  agreed 
upon  between  the  companies  owning  said  respective  tracks, 
or  olhe  wise,  not  in  conflict  with  any  of  the  conditions  of 
said  ordinance,  or  the  general  ordinances  of  the  said  city." 
The  dealings  of  the  two  companies  are  then  detailed  at 
some  length,  and  it  is  asserted,  in  effect,  that  the  Chicago 
City  company  sought  lo  harrass  and  impede  the  younger 
company  at  every  point.  That  portion  of  the  complaint 
immediately  beaming  on  the  important  question  in  point  is 
as  follows: 

And  your  orators  further  show  unto  your  honors  that  the 
obvious  natural  effect  of  the  extension  of  the  operation  of 
your  orators'  said  lines  of  railway  over  and  beyond  said 
Twenty-second  street  bridge  would  be  to  increase  the  num- 
ber of  passengers  who  would  seek  passage  on  the  various 
hues  of  railway  of  the  said  Chicago  City  Railway  company; 
and  would  thereby  afford  ample  compensation  to  said  Chi- 
cago City  Railway  company  for  any  use  by  your  orators  of 
the  railway  tracks  laid  by  said  Chicago  City  Railway  com- 
pany; but  your  orators  do  not  admit  any  legal  or  equitable 
right  of  compensation  in  said  Chicago  City  Railway  com- 
pany for  any  use  which  may  be  made  of  said  railway  tracks 
or  of  any  other  part  of  the  said  public  highway.  Twenty- 
second  street,  by  any  other  person  or  persons,  vehicle  or 
carriage  in  passing  along  the  same,  forasmuch  as  the  said 
Chicago  Cily  Railway  company  has  not,  nor  can  have, 
under  the  constitution  and  laws  of  this  state  and  the  or- 
dinances of  said  city,  any  exclusive  right  to  said  street  or 
any  part  thereof,  but  the  same  is  and  must  at  all  times 
be  free  to  the  public,  subject  to  such  regulations  as  the  pub- 
lic authorities  may  from  time  to  time  prescribe. 

And  your  orators  further  charge  that  under  section  twelve 
(12)  of  article  eleven  (11)  of  the  constitution  of  this  state, 
all  railways  in  this  state  are  and  must  be  public  highways. 
and  free  to  all  persons  for  the  transportation  of  their  per- 
sons and  property  thereon,  under  such  regulations  as  may 
be  prescribed  by  law;  and  that  under  this  provision,  until 
such  regulations  shall  have  been  made  by  lawful  authority, 
all  such  railways  must  be  free  like  other  public  highvvays; 
and  that  no  exclusive  right  in  any  public  street  can  be 
obtained  by  any  railway  company,  but  that  such  companies 
must  conduct  their  business  in  such  a  manner  as  not  to  seri- 
ously to  interfere  with  or  exclude  ihe  general  public 
therefrom. 


second  street  bridge,  and  along  their  right  of  way  easterly 
therefrom,  and  although  the  defendant  had  full  notice,  knowl- 
edge and  informalion  thereof,  no  notice  or  information  of 
any  objection  thereto  on  the  part  of  said  Chicago  City  Rail- 
way company  was  ever  received  by  your  oralors,  or  either 
of  them,  prior  to  the  actual  making  of  said  undertaking  and 
attempt  as  hereinafter  set  forth. 

And  your  orators  further  show  that  on  the  morning  of  said 
April  fourth,  A.  D,  eighteen  hundred  and  ninety-five,  having 
theretofore  invited  representatives  of  the  public  press  and 
many  persons  interested  in  theextension  of  yourorators'  rail- 
way transportation  along  said  Twenty-second  street  to  attend 
for  the  purpose  of  participating  in  that  event,  your  ora- 
tors thereupon  took  their  said  car,  which  was  num- 
bered 306,  and  departed  from  their  electric  power  plant  at 
Thirtieth  street  and  Kedzie  avenue,  in  said  city  of  Chi- 
cago, at  or  before  the  hour  often  o'clock  in  the  forenoon, 
and  ran  said  car  by  electric  power,  as  a  trail  car  to  an  elec- 
tric motor  car,  from  the  said  power  plant  along  the  Kedzie 
avenue  tracks  of  your  orators  to  said  Twenty-second  street, 
and  thence  along  the  same  eastwardly  to  said  Jefferson 
street.  And  that  at  said  Jefferson  street  said  car,  No.  306, 
was  detached  from  said  electric  motor  car  and  a  team  of 
horses  was  attached  thereto.  The  said  car,  which  then  and 
there  contained  a  number  of  passengers,  proceeded  under 
the  direction  of  W.  F.  Brennan,  general  superintendent  of 
said  railways  of  your  orators,  eastwardly  from  said  Jeffer- 
son street  along  said  Twenty-second  street,  upon  the  rails 
so  as  aforesaid  laid  by  your  oralors  across  said  bridge. 
When  said  car  came  upon  said  bridge  your  orators'  said  su- 
perintendent and  the  employes  of  your  orators,  in  charge 
of  said  car,  perceived  a  large  body  of  people  east  of  said 
bridge,  along-  the  line  of  said  Twenty-second  street, 
and  immediately  thereafter  discovered  that  the  said 
Chicago  City  Railway  company,  under  the  personal  charge 
and  direction  of  M.  K.  Bowen,  general  superintendent  of 
said  last  named  company,  had  organized  a  feudal  force  of 
about  three  hundred  (300)  men,  for  the  purpose  of  prevent- 
ingyour  oralors  (rom  carrying  out  their  lawful  and  laudable 
endeavor  to  extend  their  transportation  of  passengers  along 
the  said  Twenty-second  street,  as  authorized  by  said  city 
council. 

Your  oi'ators  also  discovered  and  learned  that,  in  organ- 
izing said  force  for  the  purpose  of  levying  war  upon  your 
orators  and  preventing  them  from  carrying  out  their  pur- 
pose aforesaid,  said  Chicago  City  Railway  company  had 
obstructed  said  Twenty-second  street  by  placing  upon 
the  same  street  a  car,  without  any  means  of  moving  the 
same  and  without  any  passengers  therein ;  and  had  fur- 
ther obstructed  said  street  by  placing  thereon  a  wagon 
loaded  with  large  pieces  of  iron,  weighing,  as  is  esti- 
mated, about  four  thousand  (4,000}  pounds,  and  had  fur- 
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Iher  obstructed  said  street  by  another  wagon,  similarly 
loaded  with  pieces  of  iron;  and  to  render  the  removal  of  said 
wagons  difficult  and  impracticable  had  removed  one  wheel 
from  each  of  said  wagons,  and  taken  away  the  horses  by 
which  the  same  had  been  drawn  into  the  places  then  occu- 
pied by  them.  The  said  Chicago  City  Railway  company 
had  also  placed  upon  said  street  three  wagons,  commonly 
known  as  wrecking  wagors,  which  said  wagons  were  pro- 
\-ided  with  crews  of  men,  axes,  crowbars,  hoisting  jacks, 
sledge  hammers,  ropes  wiih  iron  hoots  at  the  end  and 
other  similar  instruments  of  obstruciion  and  destruction. 


FIG.    I.      TRANSFORMER    VAULTS. 

While  said  car,  No.  306,  was  still  upon  the  said  bri.lge, 
said  M.  K.  Bowen,  superintendent  as  aforesaid,  came 
to  the  center  of  said  street  in  front  of  said  car,  and 
commanded  the  driver  thereof  to  stop  his  progress.  Said 
driver  did  thereupon  stop  said  car.  and  said  W.  F.  Bren- 
nan,  general  superintendent  of  your  orators'  said  railway 
lines,  inquired  if  said  Bowen  weie  an  officer  of  the  law,  and 
whether  he  had  any  legal  papers  or  process  forbidding  the 
running  of  said  car  upon  said  street. 

Said  Bowen  replied  that  he  was  not  such  an  officer  and 
had  no  such  papers  or  process,  and  said  Brennan  then  directed 
the  driver  of  said  car  to  proceed  with  the  same.  When  said 
car  had  proceeded  accordingly  to  a  ]">lace  about  one  hun- 
dred feet  (lOO)  west  of  ihe  east  line  of  said  Grove  street,  and 
while  ihe  same  was  clearly  within  the  limits  within  which 
your  orators  had  been  authorized  by  said  city  council  to  op- 
erate their  said  railway,  the  said  Chicago  City  Railway  co.ii- 
pany,  by  said  Bowen,  its  said  superintendent,  willfully  and 
maliciously,  and  without  any  lawful  warrant  or  authority, 
ordered  and  caused  the  organized  force  aforesaid  to  give  bat- 
tle against  your  orators  and  their  said  car  and  the  jiersons 
in  charge  of  the  same,  and  thereupon  about  forty  (40)  of  the 
servants  and  enijjloyts  of  .said  Chicago  City  Railway  com- 
pany, under  the  immediate  direction  of  said  Superintendent 
Bowen,  with  iorce  and  arms  violently  assaulted  said  car  and 
the  horses  by  which  the  same  was  drawn,  and  the  persons 
in  charge  thereof,  and  thereupon,  under  the  direction  of 
said  Buwen,  wantonly,  maliciously,  viokntly  and  with  ex- 
cessive force  overthrew  said  car,  and  by  means  of  said 
wrecking  wagons  and  the  various  instruments  of  obsti  uc- 
tion  and  destruction  aforesaid,  assailed,  tore  in  piece=, 
broke  up  and  totally  deslroyeJ  said  car,  breaking  ihe 
wheels  thereof  with  sledge  hammers,  and  otherwise  show- 
ing great  and  riotous  malice  and  disorder  in  such  destruction. 
And  your  orators  further  show  unto  your  honois  that 
while  so  engaged  as  aforesaid  in  obstruc;ing  said  public 
street  and  destroying  said  car  the  said  Chicago  City  Rail- 
way company,  by  the  said  supt-rintendent  Bowen,  repeat- 
edly threatened  that  they  would  in  like  maimer,  break  up 
and  destroy  all  or  any  other  cars  which  your  orators  might 
at  any  future  time  or  limes  attempt  to  run  or  operate  upon 
said  railway  tracks  east  o(  said  bridge. 

And  your  orators  furiher  show  unto  your  honors,  that 
their  cars,  upon  their  lines  of  railway  aforesaid,  are  running  at 
intervals  of  about  eight  (S)  minutes,  and  that  many  thousands 
of  persons  are  transported  every  day  along  said  lines  of  rail- 
way, many  of  whom  desire  to  be  transported  over  said 
bridge  and  along  said  Twenty-second  street. 

And  your  orators  furthur  show  unto  your  honors  that  the 
obstruciion  of  said  street  as  aforesaid  and  thedestruction  of 
said  car  were  not  a  mere  trespass  for  which  an  action  for 
damages  would  afford  any  substantial  or  adequate  remedy, 
but  were  a  serious  obstruction  of  the  business  of  your  orators; 
and  if  the  same  should  be  continued,  as  threatened  and  in- 
tended by  the  said  Chicago  City  Railway  company,  great  and 
irreparable  wrong  and  injury  would  be  inflicted  on  your 
orators  by  destroying  their  property  and  in  depriving  them 
of  a  large  amount  of  gains  and  profits  which  could  not  be 
definitely  ascertained;  and  that  if  your  orators  should  at- 
tempt to  continue  the  business  which  they  have  been  incor- 
porated to  conduct  for  the  service  of  the  public,  by  running 
their  cars  to  said  Grove  street  and  the  said  Chicago  City 
Railway  company  should  carry  into  effect,  as  your  orators 
fear  it  would  do,  its  threats  to  destroy  any  other  cars  of 
your  orators  which  might  be  run  upon  said  tracks  east  of 
said  bridge,  all  the  cars  of  your  orators  would,  In  like  man- 


ner, be  destroyed,  giving  rise  to  a  great  multiplicity  of 
actions,  in  which  however  your  orators  could  obtain  no  sub- 
stantial or  adequate  redress  for  theinjuries  which  they  would 
thereby  suffer;  and  the  operation  of  your  orators'  said  rail- 
way, both  as  to  said  short  line  of  track  east  of  said  bridge 
and  to  the  west  thereof  would  be  paralyzed  by  said  de- 
struction, and  the  franchises,  licenses,  and  privileges  of  your 
orators  be  thereby  put  in  great  peril  and  your  orators  irrep- 
arably injured  and  damaged. 

rvnd  your  orators  further  show  unto  your  honors  that  in 
neglectmg  and  refusing  to  resort  to  the  courts  of  justice  fur 
a  remedy  for  any  supposed  wrongs  or  injuries  suffered  or 
feared  by  said  Chicago  City  Railway  company,  from  your 
orators  or  either  of  them,  and  in  organizing  a  private  armed 
force  for  the  destruction  of  the  property  of  your  orators  and 
the  obstruction  of  their  lawful  business,  as  aforesaid,  and  in 
actually  waging  war  against  yourorators,  their  property  and 
employes,  said  Chicago  City  Railway  company  has  been  and 
is  guilty  of  a  great  and  scandalous  abuse  of  its  corporate 
powers  and  privileges,  and  has  incurred  a  forfeiture  of  the 
same  which  ought  to  be  tried  and  adjudged  against  them  at 
ihe  instance  of  the  public  authorities,  whose  duty  it  is  to  act 
in  that  behalf.  Arid  to  enable  your  honors  the  better  to  un- 
derstand the  action  of  said  Chicago  City  Railway  company 
and  the  charges  against  the  same  made  by  your  orators,  your 
orators  further  show  that  the  said  Chicago  City  Railway 
company  and  its  lessees  have  constructed  about  three 
hundred  and  eighty  (3S0)  miles  of  railway  tracks  within  the 
public  streets  of  said  city  of  Chicago  and  employ  a  great 
nuuiber,  to-wit,  several  thousand  per^ionsin  the  main  enance 
and  operation  of  their  said  railway  lines;  and  thus  have  the 
physical  power,  if  permitted  to  use  the  same,  of  opposing 
and  preventing  by  force  and  violence  any  attempt  to  enter 
into  competition  with  them  in  the  transportation  of  persons 
through  said  city  of  Chicago. 

And  your  orators  further  show  unto  your  honors  ihat  they 
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have  decided  to  use  electric  power  as  a  means  of  transport- 
ing their  said  cars  to  said  Grove  street  and  to  that  end  have 
obtained  a  permit  from  the  city  of  Chicago  to  your  orator, 
the  said  Chicago  General  Railway  company,  to  erect  poles 
and  string  wires  necessary  to  electrically  equip  said  line  of 
railway  along  said  Twenty-second  street,  between  Jefferson 
street  and  Grove  street.  But  your  oratcrs  fear  that  unless 
prevented  by  the  order  and  writ  of  injunction  of  this  hon- 
orable court,  the  said  Chicago  City  Railway  comjiany, 
its  officers,  agents,  employes  and  servants,  in  case 
your  orators  should  attempt  to  erect  such  poles  and  string 
such  wires,  and  thereafter  to  run  any  of  their  cars  along  said 
Tweniy-second  street  east  of  said  bridge,  will  thereupon 
with  force  and  arms,  assail,  destroy  and  break  up  the  same 
&s  in  the  former  case  above  set  forth. 

Wherefore,  and  forasmuch  as  your  orators  are  without 
remedy  by  the  strict  rules  of  the  common  law,  and  can  only 
have  relief  in  this  honorable  court  of  equity,  where  such 
matters  are  cognizable,  your  orators  pray  that  the  said  Chi- 
cago City  Radway  company  may  be  made  party  defendant 
to  this  bill  ol  complaint;  and  that  said  company  may  be  re- 
quired to  answer  all  and  singular  the  matters  and  things  in 
this  bill  of  complaint  contained,  but  not  under  oath,  the  oath 
of  said  defendant  and  of  its  officers  to  said  answer  being 
hereby  expressly  waived;  and  that  your  orators'  cause  may, 
with  all  convenient  speed,  be  heard  and  tried,  and  that  upon 
the  hearing  thereof,  it  may  be  ordered,  adjudged  and  de- 
creed by  the  court  that  your  orators  have  a  full  and  perfect 
right  to  operate  their  said  cars  over  and  along  said  railway 
tracks,  upon  said  Tweniy-second  street,  from  said  Jefferson 
street  to  said  Grove  street,  in  said  city  of  Chicago,  as  author- 
ized in  said  ordinances  in  their  behalf,  without  any  interfer- 
ence or  prevention,  or  hindrance  or  obstruction,  by  and  on 
the  part  of  ihe  said  defendant,  its  officers,  servants,  agents, 
employes  or  confederates. 

And  that  in  the  meantime  your  orators  may,  upon  the  proper 
motion  therefor,  at  any  time,  have  the  iiroper  temporary 
order  and  writ  of  injunction,  strictly  enjoining  and  com- 
manding the  said  Chicago  City  Railway  company,  its  of- 
ficers, agents,  employes,  attorneys,  solicitors  and  confeder- 
ates of  every  sort,  strictly  and  absolutely  to  desist  and 
abstain  from  all  and  any  interference  with  or  injury  to 
your  orators,  or  either  of  them,  or  their  cars  or  other 
equipment,  or  their  officers,  agents,  employes  or  servants, 


in  the  operation  of  their  said  railway  and  cars  over  the 
said  railway  tracks,  between  the  said  Jefferson  street  and 
the  said  Grove  street,  in  the  said  city  of  Chicago;  and  par- 
ticularly to  desist  and  abstain  from  all  and  any  Interference 
with  or  injury  to  or  destruction  of  any  of  the  cars  or  equip- 
ment of  your  orators  while  in  use  upon  said  tracks  between 
the  streets  aforesaid. 

And  that  upon  the  hearing  of  this  cause  a  perpetual  in- 
junction may  be  granted  against  said  defendant,  strictly 
commanding  and  enjoining  it,  as  is  above  prayed  in  relation 
to  said  temporary  injunction. 

The  same  question— the  right  of  one  company  to  compel 
a  rival  to  allow  il  the  use  of  existing  tracks  at  proper  rental 
— recently  came  up  in  the  Michigan  Legislature.  On  April 
iSth  the  House  devoted  ihe  day  to  argumen:s  on  the  bill 
granting  the  new  Detroit  Street  Railway  company  the  right 
to  use  the  Citizens'  company's  tracks  with  the  half-mile 
hmit.  The  bill  failed  by  a  vote  of  51  to  40,  and  by  a  tie 
vote  a  motion  to  reconsider  was  lost,  thus  in  the  opinion  of 
a  majority  burying  it  beyond  resurrection. 


Transformer  Vaults. 

In  the  new  rules  of  ihe  Board  of  Underwriiers  and  of  the 
city  of  Chicago  as  well,  stringent  regulations  govern  the 
placing  of  converters  for  use  with  alternate  currents,  it  be- 
ing well  known  that  this  form  of  apparatus  generates  no  in- 
considerable amount  of  heat.  Apropos  of  these  rules — 
which  require  this  class  of  apparalus  to  be  placed  in  "a. 
room  or  vault  conslructfd  of  or  lined  with  fire-resisting 
material,  and  used  only  for  that  purpose" — where  the 
transformers  cannot  be  placed  outside  the  building,  pcssibly 
consumers  might  fancy  the  style  of  convener  box  which  is 
represented  herewith,  and  which  is  described  by  tlie  S/c/;- 
IroUchnlschc  Zeilschrift.  These  boxes  are  in  use  by  the 
central  station  (Siemens  &  Halske  system)  of  Chemnitz. 

Fig,  I  represents  a  general  view  of  the  column  or  box, 
for  the  transformers  or  converters,  standing  out-of-doors, 
instead,  as  Prof.  George  Forbes  said  in  his  address  before 
the  Electrical  Congress  of  the  Fair,  *'of  heing  stuck  up  like 
flies  on  the  houses."  It  is  divided  into  two  compartments, 
as  shown  in  Fig.  2.  These  columns,  placed  on  the  pub- 
lic street,  are  four  meters  in  height  and  1.2  in  diameter, 
and  round.  In  the  upper  portion  at  D  is  the  transformer 
on  the  platform  C.  A  diagram  of  the  circuits  is  given  in 
Fig.  3.  jl/ shows  the  high  pressure  niain=,  N  the  cut- 
oats,  Oihe  transformer,  and  P  the  secondary  switches  and 
cat-outs.  Fig.  2  gives  a  section  of  the  transformer  column. 
The  lower  portion  Incloses  the  distribution  table  for  the 
secondary  current,  mounted  on  porcelain.  In  the  bottom  a 
raised  portion  keeps  all  away  from  dampness  and  the  earth. 


FIG.    2.      TRANSFORMER   VAULTS. 

Doors  permit  of  examining  the  inside  at  will.  All  neces- 
sary work  can  be  carried  on  at  ease  in  the  interior,  as  the 
size  is  sufficient  for  all  purposes.  While  the  transformers 
are  constructedsoasnot  to  heat  above  50"^ C,  the  ventilation 
of  the  column  is  assured  by  openings  under  the  eaves,  while 
these  latter  protect  all  within  from  outside  moisture. 


Gen.  E.  S.  Greeley  has  made  a  gift  of  a  fine  electrical 
equipment  to  the  Boardman  Manual  Training  School  of 
New  Haven,  Conn. 
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An  effort  will  be  made  to  place  the  responsibility  for 
tfolley  accidents  in  Brooklyn  by  prosecuting  the  men  in 
charge  of  the  cars  which  cause  death  or  damage  of  any  kind. 
Motormen  have  been  indicted  and  it  is  proposed  to  vigor- 
ously enforce  the  law  in  every  case  where  the  responsibility 
can  be  fixed.  It  is  hoped  that  this  will  make  the  men  exer- 
cise more  care  in  the  operation  of  their  cars. 


Mr.  Haskins'  remarks  on  "The  Heat  of  the  Electric 
Light,"  which  are  presented  in  another  column,  are  tiniely 
and  valuable,  and  they  should  receive  careful  consideration 
from  persons  using  incandescent  lamps  in  offices,  factories 
and  stores  where  the  dangers  referred  to  are  particularly 
prevalen!;.  In  this  contribution  Mr.  Haskins  presents  the 
result  of  his  observation  as  an  inspector  of  electric  plants,  and 


everyone  who  has  had  experience  in  this  line,  or  who  has 
given  the  subject  consideration,  will  readily  see  that  his 
position  is  absolutely  correct.  The  mistaken  idea  of  entire 
absence  of  danger  under  all  conditions  in  the  use  of  incan- 
descent lamps  is  no  doubt  largely  due  to  the  fact  that  there 
is  no  flame  to  come  in  contact  with  surroundings.  It  is  true 
that  when  incandescent  lamps  are  used  danger  is  greatly 
reduced,  and  that  with  proper  attention  it  is  absolutely  ob- 
viated, but  persons  using  incandescent  lamps  must  under- 
stand these  conditions,  and  they  should exercisejudgment  in 
handling  the  lamps  if  they  wish  to  escape  the  penalty  that 
will  surely  follow  violation  of  the  rules  referred  to.  To  be 
secure,  paper  shades  should  be  tabooed,  and  the  use  of 
fluffy  stuff  in  combination  with  lamps  in  decorating  show 
windows  abandoned.  There  are  other  suggestions  in  the 
article  that  are  worthy  of  careful  attention,  and  their 
perusal  should  be  convincing. 


Although  supported  by  an  unusually  strong  combina- 
tion of  political  and  commercial  interests,  and  urged  by  the 
people  of  all  parts  of  tlie  state,  the  bill  providing  for  the 
regulation  of  telephone  charges  in  New  York  has  failed  to 
become  a  law.  It  had  been  hoped  that  decisive  action 
would  be  taken  by  the  present  Legislature,  as  the  telephone 
rate  question  had  been  made  an  issue  in  the  last  election, 
and  many  of  the  defeated  members  of  the  preceding  Legis- 
lature who  had  opposed  a  similar  measure  attributed  their 
retirement  to  their  action  on  this  question.  Early  in  the 
year  this  bill  was  introduced  in  the  Assembly  by  Mr. 
Gerst  and  in  t!ie  Senate  by  Mr.  Persons,  representatives  of 
Erie  county.  This  action  was  taken  in  response  to  the  gen- 
eral demand  for  some  measure  of  relief  from  the  exactions 
of  the  monopoly.  Very  strong  arguments  in  favor  of  the  bill 
were  made  by  representatives  of  many  organizations  of  tel- 
ephone subscribers  in  all  parts  of  the  state.  New  York  city 
and  Brooklyn  sent  many  distinguished  men  to  Albany  to 
put  the  committee  on  electricity,  gas  and  water  supply,  to 
which  the  proposed  law  had  been  referred,  in  possession  of 
all  the  facts  bearing  upon  the  telephone  question;  Buffalo 
and  other  cities  did  the  same,  and  very  strong  argu- 
ments in  favor  of  reporting  the  bill  were  presented. 
At  one  of  the  public  hearings  fifty  organizations  of  business 
men  from  all  parts  of  the  state  were  represented  and  numer- 
ous petitions  were  presented  from  subscribers  asking  for  re- 
lief from  the  exorbitant  charges  that  were  required.  The 
Bell  company  claimed  that  the  rates  proposed  in  the  original 
bill  were  too  low  and  the  advocates  of  the  measure  at  once 
met  this  claim  by  agreeing  to  an  amendment,  providing  for 
higher  rates,  thus  showing  their  willingness  to  treat  the 
company  fairly.  But  these  concessions  did  not  satisfy  the 
telephone  people  and  they  continued  their  opposition.  The 
Assembly  committee  refused  to  act.  It  would  not  report  the 
bill,  either  favorably  or  unfavorably,  and  so  give  the  house 
itself  the  chance  to  pass  upon  the  merits  of  the  measure. 
The  refusal  of  this  committee  to  report  the  bill  to  the  house 
was  very  gratifying  to  the  telephone  people,  but  it  was  a  sur- 
prise and  disappointment  to  the  Republican  leaders  of  the 
Assembly.  Last  week  these  leaders  revolved  to  bring  the 
matter  to  an  issue.  A  motion  was  made  that  the  committee 
be  discharged  from  further  consideration  of  the  bill.  This 
motion  was  beaten,  49  to  60.  The  motion  to  take  the  bill 
from  the  committee  and  consider  it  was  supported  by  nearly 
all  the  leaders  of  the  Assembly.  Speaker  Fish  voted  for  it; 
so  did  the  chairmen  of  all  the  principal  committees,  show- 
ing conclusively  that  the  leaders  in  the  house  recognized 
the  importance  of  bringing  the  matter  to  a  decisive  vote. 
In  arguing  for  the  motion  the  leader  of  the  Republicans  on 
the  floor  said  he  was  not  in  favor  of  the  particular  bill  pend- 
ing before  the  committee,  but  undoubtedly  great  evils  ex- 
isted, and  a  bill  of  some  sort  should  be  passed.  He  did  not 
want  the  newspapers  to  say  that  the  Republican  Legislature 
was  under  the  control  of  the  telephone  monopoly.  He  was 
in  favor  of  taking  the  bill  from  the  committee,  amending 
it  and  passing  it.  A  telephone  bill  had  been  before  the 
House  for  years;  the  issue  should  be  rcet  squarely.  Let  the 
bill  be  considered  and  disposed  of  on  its  merits.  A  glance 
at  the  names  of  the  assemblymen  favoring  the  measure  dis- 
poses of  the  insinuation  that  it  was  their  intention  to  black- 
mail the  company.  On  the  other  hand,  no  less  authority 
than  the  N'ew  York  Herald  charges  that  lobbyists  invaded 
the  Assembly  chamber  when  the  bill  was  called  up  and 
openly  solicited  votes  in  opposition  to  the  measure.  Such  a 
statement  should  not  be  allowed  to  pass  unchallenged,  and 
it  is  to  be  hoped  that  the  Bell  company  will  meet  the  issue 
and  disprove  the  charge.  While  the  failure  of  the  bill  will 
insure  the  telephone  companies  of  the  state  from  interference 
for  another  year,  it  will  not  remove  the  feehng  of  opposition 
to  the  Bell  policy  that  is  steadily  gaining  ground.  Compet- 
ing companies  will  undoubtedly  take  advantage  of  this  fact 
to  advance  their  own  interests,  and  thus  the  question  of 
securing  reduced  rates  may  be  solved  without  the  interven- 
tion of  the  Legislature. 

The  friends  of  tlie  telephone  bill,  however,  announce  that 


they  do  not  propose  to  let  the  measure  rest  where  the  Bell 
people  evidently  want  it — in  the  clutches  of  the  Assembly 
committee  on  electricity— but  will  endeavor  to  bring  it  up 
in  the  Senate  and  pass  it  there.  It  must  be  admitted  that 
this  is  not  a  promising  programme  as  the  Senate  is  supposed 
to  be  even  more  in  sympathy  with  monopolies  and  corpora- 
tions than  the  Assembly. 


In  the  complaint  presented  to  the  court  by  the  Chicago 
General  Railway  company,  in  its  action  against  the  Chicago 
City  Railway  company  to  compel  the  latter  to  allow  it  to 
operate  its  cars  overa  portion  ofthe  Chicago  City  company's 
tracks  on  Twenty-second  street,  the  position  taken  by  those 
who  hold  that  a  street  railway  corporation  has  no  exclusive 
proprietary  rights  to  the  rails  which  it  lays  in  a  public  street 
is  clearly  outlined.  A  comprehensive  abstract  of  this  com- 
plaint is  given  on  a  preceding  page  under  the  title  "Shall  -a 
Street  Railway  Company  be  Allowed  to  Use  the  Existing 
Tracks  of  a  Competitor?"  but  the  question  at  issue  might  as 
well  be  expressed  in  the  form:  "Who  Owns  the  Street 
Railway  Tracks  in  Public  Highways?"  Are  these  tracks 
under  the  exclusive  control  of  Llie  munic  pal  corporation 
granting  the  franchise,  or  are  they  the  private  property  of 
therailway  company  as  much  as  the  power  house?  This  is 
the  question  that  is  now  being  pressed  to  a  settlement,  and 
it  is  one  that  demands  a  very  nice  adjudication  of  public  and 
private  rights. 

The  complainants  in  this  important  suit  assert  that  the 
company  owning  the  existmg  tracks  "has  not,  nor  can  have, 
under  the  constitution  and  laws  of  this  stale  and  the  or- 
dinances of  said  city,  any  exclusive  right  to  said  street  or 
any  part  thereof,  but  the  same  is  and  must  at  all  times 
be  free  to  the  public,  subject  to  such  regulations  as  the 
public  authorities  may  from  time  to  time  prescribe."  This 
is  said  to  be  so,  because,  under  the  state  constitution,  "all 
railways  in  this  state  are  and  must  be  public  highways, 
and  free  to  all  persons  for  the  transportation  of  their  per- 
sons and  property  thereon,  under  such  regulations  as  may 
be  prescribed  by  law;  and  that  under  this  provision,  until 
such  regulations  shall  have  been  made  by  lawful  authority, 
all  such  railways  must  be  free  like  other  public  highways; 
and  that  no  exclusive  right  in  any  public  street  can  be  ob- 
tained by  any  railway  company,  but  that  such  companies  must 
conduct  their  business  in  such  a  manner  as  not  to  seriously 
interfere  with  or  exclude  the  general  public  therefrom."  It 
is  further  claimed  that  the  city  of  Chicago  has  the  express 
right  to  regulate  the  use  of  the  streets  and  the  laying  of 
railway  tracks  within  its  limits,  and  that  in  pursuance  of 
such  right  the  city  gave  the  Chicago  General  company  the 
privilege  of  running  its  cars  over  the  existing  tracks  in  a 
portion  of  Twenty-second  street. 

The  position  of  the  Chicago  City  Railway  company  has 
not  been  officially  stated.  It  undoubtedly  holds,  however, 
that  under  its  prior  franchises  and  by  long  existing  rights 
it  has  the  right  to  resist  what  it  regards  as  trespassing  on  its 
property. 

To  show  to  street  railway  men,  not  alone  in  Chicago, 
but  elsewhere — for  this  is  more  than  a  local  question — the 
temper  of  the  press  and  a  large  portion  of  the  public  of  Chi- 
cago, we  quote  from  two  recent  editorials  in  the  conserva- 
tive and  influential  Record: 

If  the  lawless  outrage  in  Twenty-second  street  is  to  be 
passed  without  rebuke  it  would  be  well  to  set  aside  the  pre- 
tense of  goveiTiment  and  go  back  to  the  simple  but  direct 
methods  of  Patagonian  savages.  The  company  which  com- 
mitted the  violence  in  this  case  seems  to  have  been  in- 
spired by  the  idea  that  its  own  sacred  possessions  are  of 
more  importance  than  public  safety  or  the  common  law.  It 
needs  to  be  taught  a  lesson. 

The  wanton  destruction  of  a  competitor's  property  by 
the  Chicago  City  Railway  company's  men  makes  pertinent 
the  inquiry:  To  what  extent  do  the  streets;  of  Chicago  be- 
long to  the  street  railway  monopolies?  "I  will  wreck  every 
car  that  touches  our  rails,"  said  the  captain  o[  the  attackino- 
force.  Will  the  City  Railway  company  rest  content  with 
smashing  the  cars  of  its  most  dangerous  rivals,  or  will  it  o-o 
further  and  destroy  also  such  omnibuses,  cabs  and  private 
conveyances  as  happen  to  run  upon  its  tracks? , 

It  seems  that  the  question  as  to  who  owns  the  streets 
of  this  town  is  still  undecided.  The  pleasing  fiction  that 
they  belong  to  the  public  and  that  the  public  has  a  right 
to  say  what  shall  be  done  with  them  seems,  ho\\-ever,  to 
have  been  disproved.  So  has  the  theory  which  maintains 
that  in  cases  of  doubt  or  dispute  questions  pertaining  to 
streets  franchises  should  be  settled  by  adjudication  in  a 
court  of  law.  The  methods  actually  employed  are  much 
more  primitive  and  simple. 

The  question  is  now  fairly  in  the  courts,  and  we  nmy 
at  least  hope  that  the  final  decision  will  clear  away  much 
of  the  confusion  existing  in  x"elation  to  the  rio^hts  con- 
ferred on  private  corporations  by  municipal  street  fran- 
chises. Street  railway  men  will  do  well  to  watch  the 
case  carefully,  and  the  American  Street  Railway  associa- 
tion might  find  a  fruitful  topic  for  discussion  at  the  com- 
ing Montreal  convention  in  a  thoughtful  consideration  of 
this  subject. 
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Underwriters*  Rules.' 

Ev  William  A.  Anihonv. 

A  recent  controversy,  in  relation  to  inside  wiring  for  in- 
candescent lighting,  has  suggested  to  me  the  importance  of 
bringing  out  a  full  and  free  expression  upon  the  subject 
from  tho^e  whose  experience  gives  ihem  the  best  right  to 
speak,  and  I  venture  to  bring  the  matter  before  the  Insti- 
tute in  the  hope  that  it  may  provoke  such  an  expression  as 
may  have  some  influence  in  determining  the  character  of 
any  changes  in  the  rules  for  construction  that  may  be  pro- 
posed, or  in  fixing  the  interpretation  to  the  rules  now  in 
force.  The  present  rules  are,  of  course,  the  result  of  a 
•process  of  evolution,  and  I  think  everyone  will  admit  that 
the  process  has  been  one  of  progress.  In  early  days  of 
electric  lighting,  the  desire  to  conceal  the  wires  led  to  fi>h- 
ing  them  in  between  floor  and  ceiling  and  between  plastered 
walls,  as  had  been  done  with  electric  bell  and  burglar  alarm 
wires.  Fires  occurred,  and  were  ascribed  to  the  electric 
wires,  sometimes  rightfully,  but  no  doubt  sometimes  wrong- 
fully. 

Insurance  companies  took  up  the  matter,  passed  rules 
and  appointed  inspectors.  Many  of  the  rules  were  good, 
some  were  only  an  annoyance  to  the  construction  compa- 
nies. Different  boards  adopted  difierent  rules,  and  o  ten 
the  inspector  was  a  law  unto  himself. 

Wishing  to  assist  in  securing  uniformity,  and  feeling 
that  electrical  engineers,  who  have  to  do  with  the  prac- 
tical work  of  electrical  installation,  are  best  qualified  to 
frame  rules  for  electrical  construction,  the  National 
Electric  Light  association,  in  1S90,  appointed  a  com- 
mittee to  take  the  matter  in  hand,  and  upon  the  report  of 
this  committee,  in  1891,  adopted  a  series  of  rules,  which, 
with  some  amendments  adopted  at  later  meetings,  may  be 
assumed  to  represent  fairly  well  the  consensus  of  opinions 
among  the  electrical  fraternity,  as  to  what  constitutes  a  safe 
electrical  installation. 

Rules,  substantially  the  same  as  those,  have  been  adopted 
by  the  National  Board,  and  various  local  boards  of  fire  un- 
derwriters, and  are  the  recognized  rules  in  force  at  the  pres- 
ent time. 

The  object  of  all  rules  is,  first,  to  secure  a  safe  and  per- 
manent installation;  second,  to  provide  for  the  repair  or 
renewal  of  conductors  in  case  of  failure.  It  may  be  said 
that  from  the  standpoint  of  the  insurance  companies,  the 
first  is  the  only  object,  but  surely  conductors  so  installed 
that  they  can  be  easily  overhauled  and  replaced  in  case 
leakage  is  discovered,  are  safer  for  the  very  reason  that  a 
fault  is  likely  to  be  repaired  before  any  serious  damage  has 
occurred. 

When  highly  insulated  wires,  whose  insulation  resistance 
was  measured  in  megohms  per  mile  after  immersion  in  water 
for  weeks,  came  into  use  for  electric  lighting  plants,  it  was 
natural  to  suppose  that  they  could  be  put  anywhere,  and 
would  last  indefinitely.  They  were  put  in  all  sorts  of  inac- 
cessible places;  on  the  beams  before  floors  were  laid,  in  par- 
titions before  plastering,  on  the  lath  with  iron  staples  to  be 
covered  with  mortar.  Some  such  circuits  are  no  doubt  in 
existence  to-day  as  perfect  in  insulation  as  when  first  put  up; 
but  numberless  cases  of  failures  of  insulation  occurred,  and 
experience  shows  that  such  a  construction  is  entirely  unreli- 
able. Then  came  the  interior  conduit,  which  it  was  as- 
sumed would  serve  both  as  a  mechanical  protection  and  an 
insulator,  but  it  was  found  not  to  be  entirely  reliable  in 
either  capacity.  It  was  not  impervious  to  moisture,  it  was 
subject  to  damage  by  nails,  saws  and  chisels.  It  was  found 
necessary  to  prescribe  that  wire  of  the  highest  insulation 
should  be  used  m  it,  and  that  it  should  not  be  drawn  in  un- 
til all  danger  from  mechanical  injury  was  passed.  Then 
came  the  brass  armored  conduit;  but  that  was  not  nail 
proof.  Now  we  have  the  iron  armored  conduit,  and  it  re- 
mains to  be  seen  whether  this  will  fulfill  all  requirements. 

It  has  come  to  be  pretty  well  recognized  that  no  mode  of 
electrical  construction  is  absolutely  proof  against  failure  at 
some  point,  and  that  form  of  construction  is  best  which 
affords  the  smallest  chance  for  injury  or  depreciation,  and 
offers  the  greatest  facilities  for  repair  or  renewal  in  case 
of  failure. 

There  has  been  a  uniform  progress  in  the  direction  of 
greater  safety  and  better  facilities  for  repair,  from  the  time 
when  wires  were  put  anywhere,  to  be  covered  by  floors,  or 
mortar,  or  built  into  brick  walls,  to  the  iron  armored  conduit 
which  is  offered  to-day.  To  be  sure,  the  cost  of  the  installa- 
tion has  advanced,  and  the  iron  armored  conduit  presents 
difficulties  when  alternating  currents  are  employed.  To  me 
it  seems  that  the  advantages  gained  are  worth  the  cost,  and 
the  difficulty  with  alternating  currents  disappears,  if  the 
two  conductors  are  placed  in  one  conduit.  To  this  I  can 
see  no  possible  objection  when  the  conduit  is  iron  ar- 
mored. 

In  view  of  ihe  fact  that  we  cannot  be  absolutely  certain 
that  failures  in  insulation  will  not  occur  in  any  given  in- 
stallation, it  seems  to  me  that  the  foundation  prmciple  of 
all  rules  for  the  placing  of  conductors  should  be  accessi- 
bility. Further,  no  conductor  should  be  placed  where  its 
position  or  its  relation  to  other  conductors  in  any  part  of 
its  length  is  unknown.  This  means  that  raceways  must 
be  provided,  into  which  conductors  may  be  drawn  and 
from  which  they  may  be  removed  at  pleasure,  such  raceways 
to  serve  as  adequate  protection  from  mechanical  injury;  or 
the  conductors  must  be  placed  in  mouldings  which  are 
themselves  accessible,  or  they  must  be  supported  by  cleats  or 
insulators  in  plain  sight. 

I  believe  that  past  experience  would  warrant  the  adoption 
of  a  rule  that  would  require  the  use,  for  concealed  work  in 
buildings  of  fireproof  construction,  where  conductors  must 
be  carried  up  steel  columns,  over  steel  floor  beams,  in  brick 
partitions,  or  in  plastered  walls,  of  a  raceway  or  conduit, 
equal  in  its  ability  to  afford  mechanical  protection  to  that 
known  as  iron  armored  conduit,  so  installed  that  con- 
ductors could  be  drawn  in  or  out  at  any  time. 

And  now  a  ■^'ord  as  to  the  controversy  that  suggested 
this  paper: 

A  conductor  has  been  put  upon  the  market,  which  consists 
of  a  standard  Habirshaw  wire  with  its  covering  of  rubber 

I.  Read  before  the  American  Institute  of  Electrical  Engineers, 
April  17,  1895. 
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and  braid,  ha\'ingwoven  upon  it  two  additional  coverings  of 
ext;a  heavy  braid.  This  additional  covering,  which  is 
tightly  woven  on,  and  from  which  the  wire  can  no  more 
be  removed  than  from  its  original  covering  of  rubber  and 
braid,  the  maker,  by  an  extraordinary  stretch  of  language, 
calls  a  tube,  and  claims  for  it  the  advantages  of  the 
conduit,  tube  prescribed  in  tlie  insurance  rules.  It  goes 
without  saying  that  this  wire  affords  no  means  of  re- 
placing a  damaged  conductor,  and,  therefore,  has  not  that 
advantage  of  the  conduit.  As  to  mechanical  protection,  it 
certainly  is  not  superior  to  the  unarmored  conduit,  and  it 
has  not  the  advantage  that  the  conductor  can  be  left  out 
until  the  danger  of  injury  is  passed.  As  to  insulation  against 
moisture,  the  added  coverings  do  not  improve  it;  the  in- 
sulation being  entirely  due  to  the  rubber  covering  which  is 
inside  of  all  the  braids. 

And  yet  I  have  Just  learned  that  the  New  York  Board  of 
Fire  Underwriters,  on  March  2oth,  passed  the  following 
resolution : 

Rcsi'h'cti,  That  the  superintendent  be  authorized,  until  further 
notice,  to  approve  the  use  of  the  Attix  tube  and  wire,  when  eqiial  in 
quality  and  insulation  to  the  samples  .submitted  to  this  boird  and 
tested,  under  the  same  conditions  where  tubing  would  be  permitted  ; 
provided  that  there  is  no  splicing  or  tapping  of  the  wire,  but  that  its 
introduction  shall  be  in  all  cases  by  the  loop  system;  that  in  new 
buildings,  when  necessary  to  carry  it  between  floors  and  plastering,  it 
siial!  be  through  holes  bored  in  tlie  beams,  not  less  than  two  inches 
apart,  asingleconduclorin  each  hole,out  of  the  reach  of  nails;  and  in  old 
buildings  where  ne  essary  lo  carry  it  within  the  reach  of  nails,  it  shall 
be  protected  by  some  device  from  perforation ;  and  provided  further 
that  the  wire  and  tube  be  carried  intact  into  Ihe  cut-out  tioxes.  and 
that  in  no  case  shall  the  outer  covering  be  removed  bef  re  introdu  ing 
the  core  wire  into  the  i  ut-out  bo.\. 

It  will  be  noticed  that  the  wire  is  called  a  "tube  and  wire," 
when  it  is  no  more  a  tube  and  wire  than  tlie  Habirshaw 
which  forms  its  basis.  The  tests  referred  to  show  that,  after 
immersion  in  water  or  being  imbedded  in  plaster,  the  insula- 
tion resistance  was  30  megohms  per  mile.  But  the  Habir- 
shaw wire,  without  the  Attix  covering,  would  have  shown 
the  same.  What  then  is  the  propriety  of  confining  the  oper- 
ation of  this  resolution  to  the  Attix  wire?  Why  not  permit 
tlie  use  of  any  good  highly  insulated  wire  under  the  same 
conditions? 

It  seems  to  me  that  this  resolution  is  one  of  those  rever- 
sions to  an  ancestral  type  which  we  find  in  all  evolutionary 
development,  which  is  off  the  general  line  of  progress,  and 
which  is  destined  soon  to  become  extinct. 


In  Memory  of  Mr.  Phelps. 

-At  the  regular  meeting  of  the  Amercian  Institute  of  Elec- 
trical Engineers  on  April  17th,  President  Houston  ofticialjy 
announced  the  death  of  Treasurer  Phelps,  with  fitting  re- 
marks regarding  jMr.  Phelps'  services  in  behalf  of  the  Insti- 
tute. William  J.  Hammer,  James  Hamblet  and  R.  W. 
Pope  were  appointed  a  committee  by  the  council  to  bring  in 
a  suitable  memorial.  The  report  of  this  committee,  which 
was   adopted  by  a  rising  vote,  is  as  follows; 

The  council  of  the  .American  Institute  of  Electrical  En- 
gineers, desiring  to  express  its  sense  of  the  loss  to  the  Insti- 
tute in  the  death  of  George  May  Phelps,  at  its  meeting  held 
Wednesday  afternoon,  /Vpril  17,  iSg5,  at  the  Institute  head- 
quarters, appomted  a  special  committee  of  three  to  draft 
suitable  resolutions  which  the  undersigned  as  committee  re- 
spectfully present  herewith. 

K^solved,  That  in  the  death  of  George  May  Phelps  the 
council  has  suffered  the  loss  of  an  energetic,  faithful  and 
capable  member,  and  the  Institute  a  most  efficient  officer — 
one  who  was  constantly  striving  to  uphold  the  standard  of 
its  work,  one  who  was  ever  watchful  of  its  welfare.  In  his 
disinterested  efforts  to  serve  tlie  Institute,  he  brought  to  bear 
upon  its  deliberations  his  keen  perceptions,  intellectual 
ability  and  eminent  force  of  character. 

Resoh'c'd,  That  a  copy  of  this  resolution  be  suitably  en- 
grossed and  framed  and  presented  to  Mrs.  George  W.  Gra- 
ham, his  daughter  and  the  sole  surviving  member  of  his 
family. 

George  A.  Hamilton  was  elected  treasurer  for  the  unex- 
pired term  of  Mr.  Phelps. 


A  California  Opinion. 

Giovanni  Girandi,  a  dishwasher  in  a  San  Jose,  Cal.,  res- 
taurant, was  sent  to  the  roof  of  his  employer's  house  one 
stormy  night  in  iSgt  to  secure  some  signs.  While  on  the 
roof  he  ran  into  some  electric  wires  and  was  badly  burned. 
I-Ie  sued  the  Electric  Improvement  company  of  San  Jose  for 
damages  and  obtained  judgment.  Then  the  company  took 
an  appeal.  The  Supreme  Court  has  now  affirmed  the  de- 
cision of  the  lower  court.  The  Supreme  Court  says;  "It  is 
the  duty  of  those  making  a  profit  from  the  use  of  so  danger- 
ous an  element  as  electricity  to  use  the  utmost  care  to  pre- 
vent injury  to  any  class  of  people  composing  the  public. 
They  must  protect  those  possessing  less  than  ordinary  knowl- 
edge of  the  character  of  the  commodity." 


Important  if  True. 

Under  recent  dite  t'le  diily  pipers  print  this  in- 
formation in  a  dispatch  from  New  Haven,  Conn. ; 

B.  J.  Hogan,  electrician  and  head  of  the  mechanical  de- 
partment of  the  Vale  psychological  laboratory,  has  invented 
a  device  which  reduces  the  voltage  of  an  electric  wire  with- 
out impairing  the  current.  Hogan  believes  that  it  will  en- 
tirely supplant  the  motor-dynamos  used  by  telegraph  and 
telephone  companies.  The  Edison  machine  now  in  use 
costs  $100,  and  Hogan  says  his  machine  can  be  made  to 
sell  for  $5.  Hogan  says  that  a  strong  electrical  current 
can  be  so  reduced  that  it  can  be  used  either  for  propelling 
cars  or  for  ringing  door  bells. 


The  trolley  line  on  Van  Buren   street,  Chicago,  connect- 
ing with  the  Halsted  street  cable  road,  is  now  in  operation. 
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No  Relief  for  New  York  Telephone 
Subscribers. 

Once  more  the  American  Bell  Telephone  company  has 
demonstrated  its  great  power  in  the  Legislature  at  Albany, 
and  despite  the  wishes  of  the  people  of  the  state  of  New 
York  and  the  efforts  of  the  leaders  of  both  parties  in  the 
Assembly,  the  bill  providing  for  the  reduction  of  telephone 
rates  was  hungup  last  week.  On  Thursday,  April  iSth,  a 
test  of  the  relative  strength  of  the  friends  and  opponents  of 
the  measure  was  made,  when  there  was  an  effort  to  dis- 
charge (he  committee  on  electricity,  gas  and  water  sup- 
ply from  the  further  consideration  of  the  bill  of  the  Board 
of  Trade  and  Transportation  of  New  York  city  providing 
for  lower  telephone  rates.  By  a  vote  of  60  to  49  the  mo- 
tion was  defeated,  six  members  refusing  to  vote.  The  rea- 
son ascribed  by  the  jVi-co  York  Herald  for  the,  defeat  of  this 
bill  is  the  alleged  fact  that  "the  telephone  companies  make 
large  contributions  to  political  stale  committees."  The 
same  paper  is  authority  for  the  following  report  of  the  pro- 
ceedings; 

The  most  formidable  lobby  which  has  invaded  the  capitol 
this  session  was  active  during  all  the  time  of  thesession  pre- 
ceding the  making  of  the  motion.  Some  of  them  were  at 
woikon  the  floor  of  the  Assembly  openly  soliciting  members 
to  vote  against  bringing  the  bill  out.  Mr.  Gerst  of  Erie 
who  introduced  the  bill,  moved  lo  discharge  the  committee' 
saying  that  two  weeks  had  passed  since  the  last  hearing.        ' 

Mr.  Lounsberry,  chairman  of  the  committee,  opposed  the 
motion,  because  the  bill  had  not  been  reprinted  and  was  not 
upon  the  files  in  its  last  form.  He  thought  the  original  bill 
had  lieen  withdrawn. 

■'  It  has  not,"  Mr.  Gerst  replied. 

Mr.  Hennessy  declared  that  the  committee  had  had  plenty 
of  time  to  consider  the  bill.  "Let  us  get  the  bill  before  the 
House,  '  said  he,  "and  if  it  is  a  good  bill  we  will  pass  it 
If  It  IS  a  bad  bill  we  can  kill  it.  The  people,  as  well  as  the 
corporations,  have  rights  involved  in  this  question.  In  the 
last  two  Houses  these  bills  were  smothered." 

Mr.  Culler  of  Rockland  said  that  the  Gerst  bill  was  full  of 
defects,  and  that  it  still  would  be  inequitable  after  Mr 
Gerst  had  offered  the  amendments  which  the  backers  of  the 
bill  iiad  agreed  to. 

Mr.  Abell  of  Kings  offered  a  substitute  motion  request- 
ing the  committee  to  report  on  the  bill  with  amendments 
Mr.  Gerst  objected,  as  did  Alfred  Conkling  of  New  York' 
The  latter  said  the  committee  had  three  months  in  which 
to  report,  and  that  was  time  enough.  Mr.  Hennessy 
said  that  a  mere  request  of  the  committee  might  be  ig- 
nored. He  would  direct  the  committee  to  report  before 
April  23d. 

Speaker  Fish  reminded  the  House  that  to-morrow  would 
be  the  last  day  for  reports  from  committees.  Mr.  Ains- 
worlh  thought  that  no  one  suspected  tlie  committee  of  hold- 
ing up  the  telephone  bill  for  ulterior  motives.  The  bill 
ought  to  be  passed  in  some  form,  backed  by  some  one  who 
is  responsible  to  his  conscience  and  his  constituents  He 
doubted  if  some  of  the  men  who  are  backing  the  bill  here 
from  year  to  year  really  wanted  to  pass  it.  But  he  would 
vote  to  discharge  the  committee. 

This  motion  Mr.  Stanclifield  of  Elmira  thought  an  insult 
to  the  committee.  Mr.  Foley  of  New  York,  while  real- 
izing that  the  merchants  and  manufacturers  of  New  York 
and  Brooklyn  were  paying  too  high  rates  for  telephones  as 
compared  with  other  cities,  believed  that  the  passage  of  this 
bill  was  feared  more  by  some  of  the  men  who  are  working 
for  It  every  year  than  by  the  telephone  companies  them- 
selves. He  said  there  are  men  bark  of  the  bill  who  are 
getting  a  harvest  of  dollars  every  year  from  deluded  sub- 
scribers. 

This  probably  closes  for  the  present  at  least  the  most  de- 
termined fight  that  has  ever  been  made  upon  the  Bell  com- 
pany. The  result  is  a  disappointment  to  the  people  of  the 
state,  and  is  very  annoying  to  the  Republican  leaders  of  the 
Assembly,  who  will  be  held  responsible  for  this  failure.  Not 
only  1:1  •  Republican  speaker  of  the  House,  but  the  chair- 
men o  ad  the  important  committees,  who  were,  of  course,  in 
sympathy  with  him,  voted  for  the  measure,  but  they  were 
not  powerful  enough  to  control  a  majority  of  the  members. 
The  result  was  a  very  interesting  though  a  df^agreeable  sur- 
prise to  them. 

Bell    Company's    Plan     of    Campaign    in 
Iowa. 

The  Iowa  Union  Telephone  company  announces  that  it 
has  decided  to  make  an  adjustment  of  its  rates,  and  with 
this  plan  in  view  officers  of  the  company  have  been  canvass- 
ing the  territory.  In  an  interview  published  in  the  Sioux 
City  Journal  the  plan  01  campaign  is  thus  outlined; 

I  am  taking  this  trip  over  the  state,  said  the  general 
manager,  to  see  the  subscribers  and  consult  with  them  in 
regard  to  the  best  means  to  reduce  our  rates.  Sioux  City 
is  the  first  town  I  have  visited. 

When  asked  if  the  company  had  any  plan  under  con- 
sideration whereby  the  reduction  was  to  be  accomplished, 
the  general  manager  said;  I  do  not  mind  telling  you  that  the 
company  has  three  schemes  in  mind.  Which  one  of  them 
will  be  adopted  I  cannot  say.     They  are  these; 

1.  To  reduce  the  residence  rate  materially,  and,  instead 
of  reducing  the  business  rate,  give  the  subscribers  free  use 
of  our  toll  lines. 

2.  To  reduce  the  exchange  rates  all  through,  both  busi- 
ness and  residence,  leaving  the  toll  rates  as  they  are  now. 

3.  To  reduce  the  exchange  rates  a  certain  percentage  and 
extend  the  service  a  certain  radius — say  a  hundred  mifes. 

It  will  be  left  to  our  subscribers  which  one  of  the  plans 
shall  be  followed.  Whatever  amount  is  saved  to  our  com- 
pany on  royalties  we  propose  giving  to  our  subscribers,  but 
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we  want  to  give  it  in  such  a  way  that  it  will  satisfy  the 
Greatest  number.  Of  course,  we  first  must  satisfy  the 
oflicers  and  stockholders  of  the  company. 

We  do  not  care  for  competition.  That  will  make  no 
difference  to  us.  We  are  in  the  business  to  stay.  Our 
Hues  form  a  network  all  over  Iowa.  We  have  our  money 
in  the  business,  and  if  any  other  company  thinks  it  can 
can  come  in  and  pay  dividends,  let  it  come  on.  Let  it  put  its 
money  in  and  see  how  quickly  it  would  be  dropped. 

We  have  a  big  settlement  to  make  with  the  American 
Bell  company.  You  see,  the  hand  telephones  and  trans- 
mitters used  by  us  belong  to  the  Bell  company.  Now  we 
either  will  have  to  manufacture  them  or  pay  a  small  rental 
for  their  use. 

We  are  preparing  to  put  in  a  metallic  circuit  between 
Sioux  City  and  Le  Mars.  That  will  be  the  first  thing  we 
do  in  this  territory.  When  that  line  is  in  operation  we 
shall  be  in  shape  to  offer  our  subscribers  long-distance 
transmitters,  the  same  as  used  between  New  York  and 
Chicago.  

Competition  in  Newarl<,  Oiiio. 

.\t  a  meeting  of  representatives  of  the  Newark,  Ohio,  Tel- 
ephone company  and  Judge  James  Thomas  of  Chillicothe ,  L. 
P.  Lewis  and  W.  P.  Evans  of  Delaware,  Jerome  Penn  and 
J.  F.  McLain  of  Washington  Court  House,  steps  toward 
forming  an  organization  of  all  local  telephone  exchanges  in 
Ohio  to  oppose  the  Central  Union  Telephone  company 
were  taken.  It  was  decided  to  call  a  state  meeting  of  rep- 
resentatives from  every  local  company  in  Ohio.  The  meet 
ing  will  beheld  in  Columbus,  April  29th,  when  a  permanent 
organization  will  be  formed.  The  question  of  establishing 
long-distance  lines  will  also  be  considered. 

Rates  Cut  in  Connecticut. 

A  big  reduction  in  telephone  rates  has  been  announced  by 
the  Southern  New  England  Telephone  company.  The  cut 
was  made,  the  managers  say,  because  of  a  demand  for  lower 
rates  and  the  guarantee  of  a  large  number  of  new  subscribers. 
The  cut  affects  the  second  and  third-class  exchanges,  in- 
cluding the  smaller  towns  of  the  state,  where  the  reduction 
amounts  to  more  than  50  per  cent.  The  rates  for  New 
Haven,  Norwich,  Bridgeport  and  Waterbury  have  not  yet 
been  adjusted,  but  will  be  reduced  in  proportion. 

Delays  Will  Be  Unavoidable. 


"  party  "  line  arrangement  deserves  recognition  for  the  con- 
cession in  rates  it  affords.  Those  who  have  little  need  for 
telephone  service  can  avail  themselves  ot  it  at  a  moderate 
cost. 


COMMUNICATION. 

Ownership   of   the    Bonta    Telephone 
Patents. 

To  the  Editor  of  the  Western  Electrician; 
Under  date    of  April  13th  one  of    your    contemporaries 


In  this  before  mentioned  article  an  interesting  description 
of  some  of  the  JBonta  patents  is  made,  and,  among  others,  a 
description  of  the  Bonta  receiver  is  given. 

It  may  not  be  out  of  place  to  tell  something  of  the  history 
of  these  patents.  It  was  only  after  a  long  and  crucial  test 
of  the  apparatus  that  the  patent  examiner  acknowledged 
that  Bonta  had  a  make-and-break  telephone  and  granted 
a  broad  method  patent,  which  was  the  only  one  ever 
granted  to  anyone  but  Bell,  and  would  have  made  Mr. 
Bonta  and  his  associates  very  healthy  competitors  of  the 
Bell    company  had  it    not  been  that  ihe  Bell  receiver  was 


freeman's  high  pressure  boiler. 


[the  Electrical  World]  published  an  article  on  the  Standard 
Telephone  company  ol  New  York,  in  which  it  is  announced 
that  among  other  patents  owned  or  controlled  by  that  com- 
pany are  the  well-known  Bonta  patents,  which  include  his 
method(patent  No.  361,124)  on  the  make-and  break  system. 


[I^'rom  the  Keokuk,  la.,  S/a'a^arif.] 

We  are  in  receipt  of  a  communication  from  W,   H. 


Dol- 


bear,  manager  of  the  Central  Union  Telephone  company  in 
this  city,  enclosing  schedule  of  rates  now  in  force  here. 
The  figures  for  one  subscriber  on  a  line  have  already  been 
given  in  these  columns.  Mr.  Dolbear  calls  attention  to  the 
fact  that  the  rates  are  materially  lower  where  two  or  more 
subscribers  use  the  same  line.     It  is  furthest  from  ourinten- 


RYANT    DOUBLE-POLE    SWITCH. 


We  must  take  exception  to  this  statement,  as  each  and 
all  of  these  patents — some  sixteen  in  number — are  owned 
absolutely  by  the  M.  &  B.  Telephone  company  of  Philadel- 
phia.    We  do  not  think   for  a  moment  that  ihe  Standard 


LARGE   WATER   POWER   PLANT, 


tion  to  be  captious  in  this  matter.  The  new  rates,  as  Mr. 
Dolbear  points  out,  are  quite  reasonable  whfte  several  sub- 
scribers consent  to  use  the  same  wire.  There  are  incon- 
veniences attending  such  an  arrangement,  however,  that 
preclude  the  probability  that  it  will  ever  become  generally 
popular.  Only  one  subscriber  can  use  the  wire  at  a  time, 
and  delays  are  unavoidable.  Again,  when  one  patron  is 
called  by  Central  all  the  telephone  bells  on  the  line  ring, 
and  only  by  a  pre-arranged  system  of  signals  can  it  be 
known   which   subscriber  is  intended.     Nevertheless,  the 


Telephone  company  intimated  in  any  way  that  they  owned 
the  control  of  these  piitents,  but  we  feel  that  the  journal- 
istic enterprise  displayed  by  your  contemporary  should  be 
in  a  measure  checked. 

Where  they  got  tiiis  information  (?)  we  of  course  do  not 
know,  but  as  we  consider  that  these  patents,  together  with 
the  new  construction  patents,  which  are  pending  or  allowed, 
give  us  a  complete  non-infringing  system,  we  naturally  de- 
sire that  the  erroneous  impression — that  the  patents  are 
owned  by  others — should  be  corrected. 


the  only  instrument  of  its  kind.  The  trouble  with  the 
Bonta  receiver  seemed  lo  be  that  it  would  not  receive; 
and  although  lionta's  transmitter  was  above  reproach  and 
excelled  anything  made  by  ihe  Bell  company  at  that  time, 
yet  as  long  as  the  only  receiver  was  owned  by  the  Bell 
company,  it  held  the  key  to  the  situation.  In  1892  all 
of  these  patents  were  purchased  by  some  Philadelphia 
gentlemen,  who  foresaw  their  value,  and  who  have  lately 
organized  the  M.  «S:  B.  Telephone  company  of  Philadel- 
phia. 

Wonderful  iu.provements  have  been  made  since  the 
first  crude  instruments  were  turned  out  years  ago,  and 
new  forms,  on  which  broad  construction  patents  are  pend- 
ing or  allowed,  give  them  an  instrument  which  is  superior 
to  anything  else  on  the  market. 

In  connection  with  these  non-infringing  telephones,  the 
M.  &  I).  Telephone  company  has  arranged  to  handle  what  is 
considered  the  only  non-infringing  switchboard  manufac- 
tured, and  so  is  prepared  to  put  in  a  complete  system.  You 
will  therefore  understand  that  the  M.  .jc  B.  company  objects 
to  having  it  stated  that  its  patents  are  the  property  of 
some  one  else. 

M.  .S:  B.  Telephone  Company. 

Philadelphia,  April   19,   1S95. 


Bryant  Double-pole  Switch. 

The  World's  Fair  did  much  for  the  electric  interests,  and 
the  Bryant  double-pole  switch  received  its  share,  with  8,000 
scattered  through  the  buildings  and  grounds.  The  Bryant 
Electric  company  has  recently  placed  a  new  style  of  base 
upon  the  Bryant  double-pole  switch.  This  is  a  slotted  base, 
as  can  be  seen  by  the  illustration.  The  switches  are  made 
either  with  or  without  the  slotted  base.  The  wireman  can 
easily  see  wherein  one  base  may  be  preferable  to  the  other.. 
and  order  according  to  the  needs  of  the  work  he  is  doing. 
Grier  Bros.,  managers  of  the  western  office,  expect  to  have  a 
stock  of  the  sw^itches  with  slotted  bases  within  a  few  weeks. 


Large  Water  Power  Plant. 

In  view  of  the  interest  manifested  by  the  electrical  fra- 
ternity in  the  development  of  water  powers  and  their  utiliza- 
tion in  transmission  schemes  there  is  no  doubt  that  the  ac- 
companying illustration  will  attract  attention.  It  gives  an 
excellent  idea  of  the  turbine  water  wheel  plant  furnished  by 
the  Stillwell-Bierce  &  Smith-Vaile  company  of  Dayton, 
Ohio,  for  driving  the  new  pulp  mill  of  the  Freydenburgh 
Falls  Pulp  company,  Platlsburg,  N.  Y.  The  plant  consists 
of  eight  33-inch,  one  30-inch  and  one  15-inch  cylinder  gate 
Victor  turbines  all  on  horizontal  shafts  and  all  supplied  from 
one  feeder  13  feet  in  diameter  at  its  large  end.  The  photo- 
graph was  taken  in  the  water  wheel  erecting  shop,  where  the 
apparatus  was  set  up  complete  before  shipment.  The  total 
capacity  of  the  plant  is  4,660  horse  power. 


Freeman's  High  Pressure  Boiler. 

The  accompanying  cut  illustrates  the  high  pressure  boiler 
of  the  S.  Freeman  &  Sons  Manufacturing  company  of  Ra- 
cine, Wis.,  which  is  especially  adapted  for  electric  railway 
or  Hghting  stations  using  compound  or  triple  expansion 
engines  or  for  other  uses  requiring  steam  up  to  150  pounds 
working  pressure.  The  boiler  is  of  the  horizontal  return 
tubular  type.  In  a  general  way  it  differs  from  the  standard 
boilers  of  the  same  manufacture  in  having  heavier  shells  and 
heads;  in  having  the  longitudinal  seams,  butt  joint  and  double 
strap  riveted;  in  being  braced  strictly  up  to  government 
requirements  (no  brace  of  one_square  inch  of  sectional  area 
is  required  to  carry  more  than  6,000  pounds  strain);  in  hav- 
ing pressed  steel  flanges  for  all  openings.  All  rivet  holes 
are  drilled  after  the  plates  are  rolled  and  bolted  together, 
great  care  being  taken  in  every  detail  to  make  them  perfect, 
specially  heavy  fronts  and  castings  are  used,  as  well  as 
pop  safety  valves,  high-class  gauges,  large  water  barrels  and 
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Special  valves  and  trimmings  which  will  be  thoroughly  re- 
liable under  the  heavy  pressure  ihey  are  called  upon  to 
carry.  The  company  uses  either  flange  or  fire  box  steel, 
but  recommends  fire  box  steel  as  being  of  greater  density 
and  stiHhess. 


Wagner  Fan  Motor. 
The  neat  type  of  fan  motor  put  out  by  the  Wagner  Elec- 
ric  Manufacturing  company  of  St.  Louis  is  illustrated  in 
the  accompanying  cut,  the  rear  cao  being  removed  to  show 


the  next  season  of  hea\y  loads  through  the  medium  of  im- 
proved and  superior  apparatus.  ,  In  placing  upon  the  market 
the  new  Phcenix  transformer,  the  Louisville  Electrical 
Works  of  Louisville,  Ky.,  claim  to  be  exploiting  an  appara- 
tus which  will  be  well  worth  a  thorough  examination  and 
test  upon  the  part  of  the  central  station  manager. 

In  Fig.  I  the  Phcenix  transformer  is  shown  with  the  cover 


removal  of  two  screws,  making  it  a  truly  removable  coil 
transformer.  The  core  and  coil  are  secured  in  position  in 
the  case  in  a  very  simple  and  effective  manner,  and  they  can 
be  removed  by  taking  out  two  cap  screws.  The  porcelain 
terminal  block  and  fuse  device  are  secured  in  the  case  be- 
tween blocks  or  mouldings  of  treated  wood,  held  between 
projections  on  the  inside  of  the  case.  The  fuse  plugs  are 
all  alike  and  interchangeable  and  are  fitted  with  blades  be- 
tween ample  contacL  pieces  placed  upon  the  lower  side  of  the 
block,  the  plug  sliding  between  the  walls  formed  on  the 
block.  The  fuse  is  secured  under  two  thumb  nuts  and  passes 
through  a  slot  in  a  bridge  of  porcelain,  formed  upon  the 
upper  side  of  the  fuse  plug,  which  effects  the  immediate 
destruction  of  the  most  serious  arc.  The  construction  of  the 
fuse  plug  makes  it  as  effective  as  a  jack-knife  switch  as  a  cir- 
cuit breaker,  and  it  is  not  only  absolutely  safe  for  a  lineman 
to  handle,  but  the  blowing  of  a  fuse,  it  is  said,  can  not  possi- 
bly break  the  plug,  since  both  ends  show  an  open  space  ample 
for  the  rapid  escape  of  the  gases  which  are  generated.  When 
the  door  of  the  case  is  closed,  the  two  lugs  formed  on  the 


WAGNER   FAN   MOTOR. 

the  armature  and  brushes.  This  motor  is  made  for  both 
direct  and  alternating  currents  and  Is  exceptionally  neat  and 
compact  in  design.  It  is  claimed  that  these  motors  are  of 
marked  economy  in  operation  and  that  they  always  work  up 
to  rated  capacity. 

Portable  Bridge  for  Fire  Hose 

The  accompanying  cut  tells  at  a  glance  the  story  of  what 
indeed  appears  to  be  "  a  necessity  to  every  street  railway 
company  in  America."  A  description  of  it  is  superfluous, 
but  these  claims  of  excellence  may  be  noted:  It  is  made  of 
the  best  steel  and  second-growth  oak;  it  is  easily  placed  in 


FIG.    I.       FORT    WAYNE   ELECTRIC   CORPORATION'S   NEW 
ORNAMENTAL   ABC   LAMPS. 

removed  and  door  opened.  This  view  shows  the  core,  coil, 
terminal  block  and  fuse  plug  in  their  positions,  while  at  the 
same  time  it  shows  a  form  of  case  more  attractive  in  appear- 
ance than  usual  in  transformers.  Fig.  2  gives  a  clear  idea 
of  the  form  of  the  core  and  the  method  of  forming  it  about 
tlie  coil,  while  Fig.  3  explains  the  construction  of  the  ter- 
minal block  and  fuse  device. 

The  cases  are  strong,  durable  and  well  ventilated,  beside 
being  thoroughly  waterproof.     At  the  bottom  of  the  case  is 


PORTABLE   BRIDGE    FOR   FIRE   HOSE. 


position  ready  for  work  inside  of  three  minutes;  strongly 
and  securely  braced  and  clamped  to  the  rail,  it  is  practically 
impossible  to  get  out  of  position;  it  will  carry  the  heaviest 
motor  cars  lully  loaded;  being  but  eight  inches  high  at  its 
center  and  sixteen  feet  in  length,  the  rise  of  the  car  in  pass- 
ing over  is  almost  imperceptible;  weight  of  the  bridge  but 
400  pounds;  it  is   in  three  sections  to  each  side  and  easily 


a  small  hinged  door,  fastened  by  a  thumb-screw.  The  fuse 
plugs  are  readily  and  safely  reached,  while  at  the  bottom  of 
the  case,  adjoining  the  door,  are  four  slots  in  which  are  freely 
and  loosely  placed  the  porcelain  insulators  through  which 
the  leadingin  wires  are  run.  Theuse  of  a  porcelain  insula- 
tor in  this  position  and  for  this  purpose  is  a  vast  improve 
ment  upon  the  usual  form  of   hard  rubber    screw  insulator,. 


FIG.    2.       FORT    WAYNE   ELECTRIC   CORPORATION'S   NEW 
ORNAMENTAL   ARC   LAMPS. 

inside,  move  into  position  ahead  of  the  thumb  pieces,  pre- 
venting the  possibility  of  the  plugs  changing  their  posititms 
or  decreasing  the  contacts. 

Through  the  use  of  the  very  best  and  highest  grade  ol 
material,  the  proper  proportioning  thereof,  and  the  peculiar 
method  of  forming  and  securing  together  the  core,  the 
Louisville  Electrical  Works  are  enabled  to  guarantee  for  this 
transformer  the  very  closest  regulation,  -the  highest  effi- 
ciency and  the  least  loss  from  leakage  attainable,  and  are 
willing  for  anyone  to  put  them  to  a  thorough  and  complete 
test  for  the  purpose  of  determining  the   correctness   of  the 


<^ 


carried  on  a  car  or  "  hurry  up"  wagon;  two  lines  of  four- 
inch  hose  can  pass  under  each  bridge;  every  bridge  is  guar- 
anteed for  ten  years.  The  Metropolitan  Electric  company 
of  Chicago  handles  this  time-saving  device. 


Phoenix  Transformer. 

This  being  the  season  when  almost  each  day  the  load  upon 
the  central  station  becomes  lighter,  it  should  also  be  the  sea- 
son when  the  station  manager  should  begin  to  look  around 
and  find  how  he  can  reduce   his  operating  expenses  during 


FIGS.   I,    2   AND   3.      PHOENIX   TRANSFORMER. 

which  is  so  easily  broken.  The  core  is  formed  of  L-shaped 
laminje,  tightly  bolted  together  into  four  interchangeable 
blocks  or  sections.  The  four  core  sections  after  having  been 
placed  about  the  coil  are  rigidly  and  securely  bolted  together 
by  means  of  two  or  more  long  screws  running  through 
wrought  iron  clamp  pieces,  placed  above  and  below  the  core, 
which  are  throughly  insulated  from  the  core.  Through 
special  means  of  punching  and  treating  these  laminte  and 
pressing  the  core  together  the  very  best  possible  magnetic 
joints  are  obtained.     To  withdraw   a  coil    requires  but  the 


statements  upon  these  points.  They  are  prepared  to  fur- 
nish these  transformers  in  all  sizes  ranging  from  five  to  500 
lights  in  capacity  and  wound  for  any  voltage. 


Fort  Wayne  Electric  Corporation's  New 
Ornamental  Arc  Lamps. 

The   accompanying  cuts,  illustrating  Mr.    Wood's    orna- 
mental lamps,  manufactured    by  the  Fort  Wayne   Electric 
corporation,  deserve  more  than  passing  notice,  as  they  con 
tain  a  feature  which  facilitates  trimming.     Fig.  I  shows 
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lamp  ready  for  burning,  while  Fig.  2  shows  the  ornamental 
casing  raised  exposing  the  feed  rods  and  carbon  holders  for 
trimming,  completely  obviating  the  difficulty  so  common  in 
ornamental  lamps  in  keeping  the  feed  rod  clean  and  adjust- 
ing the  carbons  in  line.  This  casing  is  held  up  in  position 
by  a  bayonet  joint  at  the  top  of  the  suspending  tube,  where 
it  in  no  way  interferes  with  the  attendant  during  the  act  of 
cleaning  the  globe  or  trimming  tlie  lamp.  When  it  is 
lowered  into  place,  as  in  Fig.  i,  it  acts  as  a  most  effective 
spark  arrester.  The  design  of  these  lamps,  from  an  artistic 
point  of  view,  leaves  absolutely  nothing  to  be  desired.  They 
are  manufactured  either  single  or  double,  of  any  candle 
power,  and  wound  for  constant  current,  constant  potential 
or  street  railway  circuits,  while  the  cases  are  finished  either 
in  brass  or  old  iron  to  suit  the  requirements  of  the  purchaser. 


Mr.  Johnston  Acquires  the  "Street  Rail- 
way Gazette." 

The  following  announcement  by  W.J.  Johnston,  proprie- 
tor of  the  Electrical  World,  conveys  an  interesting  bit  of 
news: 

The  Sired  Railway  Gazette  has  been  purchased  by  W. 
J.  Johnston,  and  will  hereafter  be  issued  each  week  from 
253'Broadway,  New  York.  Clarence  E.  Stump,  general 
manager,  and  J.  W.  Dickerson,  editor,  will  still  be  con- 
nected with  it.  The  Gazette  is  the  only  weekly  street  rail- 
way journal  in  the  world.  It  was  established  in  1S86,  and 
for  six  years  was  published  monthly,  but  has  been  a  weekly 
since  1S92.  The  size  of  page  will  be  slightly  reduced  and 
the  number  of  pages  considerably  increased.  Reading 
articles  will  be  by  practical  men  for  practical  men,  and, 
while  technically  accurate,  will  be  written  in  plain  and 
simple  language.  More  illustrations  will  be  used  than 
formerly,  and  the  effort  will  be  to  make  the  paper  in  every 
way  a  worthy  representative  of  the  activity  and  enterprise 
and  progressiveness  characteristic  of  the  street  railway  busi- 
ness. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  April  20. — There  is  considerable  activity  in 
electric  railway  circles  along  the  New  Jersey  coast.  At 
Darlington  a  large  force  of  laborers  is  at  work  on  the  grad- 
ing for  the  electric  railroad  from  Asbury  Park  to  Pleasure 
Bay.  The  contractor  is  under  bonds  to  complete  the  road 
by  June  27th.  J.  C.  Shaffer,  president  of  the  Seashore  Elec- 
tric Railway  company  in  Asbury  Park,  is  the  chief  promoter 
of  the  enterprise.  The  road  will  connect  at  Branchport 
with  the  boats  from  New  York,  and  will  do  both  freight 
and  passenger  business.  Therouteis  through  Darlington, 
Elberon,  West  End  and  Long  Branch.  Another  company 
has  been  incorporated,  which  will  build  an  electric  line  from 
Long  Branch  to  Atlantic  Highlands,  passing  through  Red 
Bank.  The  horse  car  line  from  Asbury  Park  to  Belmarwill 
be  changed  into  an  electric  railroad  this  summer.  Projects 
are  also  said  to  be  taking  shape  for  the  building  of  trolley 
roads  from  Belmar  to  Point  Pleasant,  and  from  Point  Pleas- 
ant to  Lakewood. 

The  air  is  full  of  projects  for  long-distance  electric  rail- 
ways in  the  eastern  and  middle  states.  One  of  these  is  for 
a  line  to  connect  Philadelphia  and  Williamsport,  Pa. 
Such  a  road  would  pass  through  Port  Clinton  and  Tamaqua 
to  Lakeside,  and  over  the  proposed  Lakeside  line  to  Ma- 
hanoy  City,  where  connection  would  be  made  with  the 
Schuylkill  Traction  road  for  Ashland.  A  link  would  be 
built  to  Centralia,  which  would  continue  the  road  to  Sham- 
okin.  The  Centralia  connection  would  start  at  Nineteenth 
street,  Ashland,  and  take  a  long  and  circuitous  route  to 
Centralia,  in  order  to  avoid  heavy  grades.  The  route  to 
Shamokin  westward  would  be  through  Lewisburg  and  the 
farming  country.  In  the  farming  districts  the  company 
would  depend  largely  on  the  daily  milk  shipment  and  the 
carriage  of  produce.  The  trolley  cars  would  have  advan- 
tage in  their  ability  to  stop  at  any  farm  along  the  line  on 
signal  and  take  in  a  basket  of  eggs  or  a  barrel  of  potatoes 
and  drop  them  off  in  town,  and  at  rates  that  would  make 
small  shipments  possible.  The  cars  used  would  be  much 
larger  than  those  now  operated,  and  some  of  them  would 
be  provided  with  a  compartment  for  freight.  The  freight 
cars  would  probably  run  at  intervals  of  two  hours.  Mail 
would,  of  course,  be  carried,  when  it  could  be  secured. 

One  of  the  remarkable  trolley  car  accidents  for  which 
Brooklyn  has  acquired  such  an  unenviable  notoriety  oc- 
curred early  Thursday  morning  at  Driggs  avenue  and 
Leonard  street.  Trolley  car  No.  1,931,  of  the  Flushing 
avenue  line,  jumped  the  switch  and  ran  upon  the  sidewalk, 
breaking  the  flagging  and  crashing  into  the  liquor  store  of 
John  P.  Robr,  vvhich  was  somewhat  damaged.  The  car 
was  wrecked,  and  the  four  passengers  aboard  were  badly 
shaken  up.  The  motorman,  eye-witnesses  said,  seemed  to 
have  lost  his  senses  when  the  accident  occurred,  for,  instead 
of  turning  the  current  off,  he  turned  it  on.  As  the  trolley 
was  still  on  the  wire,  this  increased  Its  momentum.  A 
crowd  of  some  500  or  600  persons  witnessed  the  perform- 
ance.    Mr.  l\ohr,  the  proprietor  of  the  liquor  store,  when 


seen  yesterday,  said  that  he  was  in  bed  at  the  time,  but  his 
sons,  William  and  Charles,  were  in  the  store.  He  had 
been  awakened  by  the  crash,  which  caused  the  building,  a 
frame  structure,  to  tremble.  Jumping  out  of  bed,  he  ran 
to  the  window  and  saw  the  car  upon  the  sidewalk.  A  heavy 
iron  bar  in  front  of  the  windows  of  the  store  was  broken, 
the  woodwork  of  the  front  of  the  store  was  torn  off  and  the 
glass  was  shattered.  The  crash  awakened  the  people  living 
in  the  neighborhood,  and  considerable  excitement  prevailed. 

W.  F.  O. 

New  England  News. 

Boston,  April  19. — A  bill  is  pending  in  the  Legislature 
to  incorporate  the  Boston,  Lynn  &  Beverly  Street  Railroad 
company  and  authorizing  the  construction  and  operation  of 
either  an  elevated  or  a  surface  railroad  under  the  Boynton 
bicycle  railway  patent.  The  road  is  to  be  elevated  within 
cities,  with  one  or  more  tracks,  as  may  be  required.  It  is 
to  begin  at  Quincy  Market,  Boston,  and  will  pass  through 
the  towns  df  Everett,  Maiden,  Revere,  Lynn,  Salem  to 
Beverly.  The  company  will  undoubtedly  use  electricity  for 
power  transmission. 

A  favorable  report  has  been  received  in  the  Legislature 
from  the  committee  on  mercantile  affairs  on  a  bill  to  permit 
companies  engaged  in  the  transmission  of  electricity— rail- 
way companies  excepted — to  sell  electricity  for  heating  and 
cooking  purposes. 

The  West  End  Railroad  company  has  won  its  fight  on 
the  question  of  free  transfers,  and  the  eight-cent  fare  will 
not  be  abolished. 

The  Portland  Street  Railroad  company  of  Portland,  Me., 
has  awarded  contracts  for  equipping  its  line  with  electricity 
as  follows:  Tracklaying,  Arthur  Hodges  &  Co.,  Boston; 
line  work,  M.  K.  Kendall  &:  Co.,  Boston;  cars,  J.  G.  Brill 
company,  Philadelphia;  rails,  Pennsylvania  Steel  company, 
Philadelphia;  wire,  American  Electrical  Works,  Providence; 
electrical  apparatus,  General  Electric  company,  Schenec- 
tady, N.  Y.;  supervising  engineers  of  power  station,  Sheaft 
&  Jaastad,  Boston;  supervising  engineers  of  track  work, 
Hodges  &  Harrington,  Boston;  engines,  the  E.  P.  Allis 
company,  Milwaukee,  Wis. ;  boilers,  Babcock  &  Wilcox 
company.  New  York. 

The  preliminary  survey  for  the  electric  railway  between 
Williamstown  and  North  Adams,  Mass.,  has  been  made, 
and  work  is  to  begin  when  the  bill  granting  the  right  of 
way  is  passed  by  the  Legislature  and  receives  the  governor's 
signature. 

The  Canton,  Sharon  &  Boston  Street  Railroad  com- 
pany is  another  electric  railroad  which  is  to  be  operated  in 
southeastern  Massachusetts.  The  capital  stock  of  $1 10,- 
000  has  all  been  paid  in,  and  the  route  will  require  about 
ten  miles  of  track.  The  organization  is  as  follows:  Ray- 
mond S.  Byam,  president;  Edward  H.  Galligan,  treasurer; 
Francis  D.  Dunbar,  clerk;  Thomas  E.  Grover,  George  W. 
Mantle,  William  O'Connell,  Edward  L  Garfield,  Edward 
H.  Galligan,  Raymond  S.  Byam,  Francis  D.  Dunbar,  di- 
rectors. C.  S.  G. 

Milwaukee,  Wis. 

Milwaukee,  April  20. — There  is  a  great  deal  of  discus- 
sion in  official  circles  over  the  question  of  permitting  the 
Milwaukee  Street  Railway  company  to  build  a  line  across 
the  new  Helton  street  viaduct.  All  sorts  of  demands  are 
being  made  upon  the  company,  some  of  the  aldermen  and 
city  officials  going  so  far  as  to  insist  that  the  company  pay 
one-half  of  the  cost  of  building  the  viaduct,  which  cost  the 
taxpayers  $125,000.  Commissioner  Brockman  of  the 
Board  of  Public  Works  is  one  of  the  city  officials  who  fa- 
vor the  proposition  of  requiring  the  company  to  pay  half  of 
the  cost  of  the  viaduct.  "The  company  refused  to  help  the 
city  build  the  viaduct,"  he  states,  *'and  now  it  wants  to  step 
in  and  use  it."  Commissioner  Schneider  thinks  that  one- 
half  of  the  cost  is  an  excessive  demand  to  make  upon  the 
street  railway  people,  while  Commissioner  Schnengel  points 
out  the  fact  that  the  company  heretofore  has  only  offered 
to  furnish  the  power  for  swinging  the  bridges,  and  ascribes 
that  offer  to  the  desire  to  have  the  bridges  opened  and 
closed  more  quickly,  so  that  cars  will  not  be  delayed.  Al- 
derman Devos  of  the  railroad  committee  of  the  Common 
Council  is  of  the  opinion  that  the  city  ought  to  be  satisfied 
if  the  company  will  pay  $20,000  for  the  franchise  and 
agree  to  furnish  the  power  for  swinging  and  lighting  the 
structure.  The  citizens  of  the  Sixth  and  Thirteenth  wards 
lookup  the  matter  andmade  a  number  ofadditional  demands 
of  a  minor  character.  In  reply  toall  these  demands  Vice-pres- 
ident HenryC.  Payneof  the  Milwaukee  Street  Railway  com- 
pany has  sent  a  communication  to  the  railroad  committee  stat- 
ing just  what  the  company  would  do  and  just  what  it  would  not 
do.  In  his  communication  Mr.  Payne  states  that  the  present 
route  of  the  Holton  street  cars  is  by  way  of  Pleasant  street 
and  Island  and  Garfield  avenues,  to  which  route  both  the 
company  and  its  patrons  object  on  the  grounds  that  it  is  cir- 
cuitous and  that  the  cars  have  to  pass  up  and  down  a  very 
steep  hill,  at  the  middle  of  which  it  crosses  the  tracks  of  the 


St.  Paul  Railway  company  at  an  angle,  a  condition  that 
menaces  the  lives  of  passengers.  A  line  over  the  viaduct 
would  save  the  people  from  eight  to  ten  minutes  each  trip. 
The  people  themselves,  Mr.  Payne  states,  have  asked  the 
company  to  change  its  Holton  street  line  so  that  the  cars 
will  pass  over  the  Holton  street  viaduct.  Mr.  Payne  then 
goes  on  to  state  that  the  company  will  accede  to  the  de- 
mands made  by  some  of  the  citizens  that  the  tracks  over 
the  viaduct  shall  be  so  constructed  as  to  allow  a  6  inch  paving 
block  between  the  tracks;  that  the  company  pave  between 
the  tracks  and  for  12  inches  on  each  side  of  the  tracks  and 
maintain  such  pavement;  that  it  provide  electric  power  for 
swinging  the  bridge  and  that  it  furnish  enough  arc  lights  to 
light  the  bridge.  The  company  refuses  to  pay  the  salaries 
of  the  bridgetenders.  The  question  of  granting  the  fran- 
chise has  come  up  before  the  committee  a  number  of  times 
and  has  been  continued  without  definite  action,  generally  at 
the  request  of  the  company. 

Alderman  George  Thuering  of  the  Fifteenth  ward  is  one 
of  the  most  determined  opponents  of  the  street  car  com- 
pany. He  has  threatened  to  introduce  a  resolution  in  the 
council  calling  for  an  examination  of  the  company's  books 
by  a  committee,  assisted  by  an  expert,  in  order  to  demon- 
strate the  truth  of  the  claim  that  the  company  is  not  mak- 
ing money.  He  states  that  at  the  present  tune,  when  the 
wages  of  workingmen  are  lower  than  they  have  been  for 
years,  the  company  is  charging  laborers  25  per  cent,  more 
for  fare  than  they  have  ever  had  to  pay.  He  thinks  that 
Cincinnati,  which  requires  the  street  car  companies  to  pay 
five  per  cent,  of  their  gross  earnings  to  the  city  and  a  license 
fee  of  from  $40  to  $60  for  each  car,  is  a  shining  example  of 
how  cities  should  treat  railway  companies.  He  states  that 
State  street  cars,  which  do  not  cost  more  than  $10  a  day  to 
operate,  each  take  in  from  $22  to  $23  a  day;  that  the  Wells 
street  cars  take  In  from  $25  to  $30  and  the  Farwell  avenue 
and  Third  street  cars  in  proportion.  He  is  of  the  opinion 
that  the  company  is  making  all  the  money  that  it  ought  to 
make. 

City  Engineer  George  H.  Benzenberg  is  at  aork  prepar- 
ing plans  and  estimates  for  a  municipal  lighting  plant,  as 
requested  by  the  Common  Council,  although  that  body  has 
not  decided  definitely  to  embark  in  the  enterprise.  He  has 
about  decided  what  kind  of  plant  shall  be — or  rather,  ought  to 
be — erected  on  Jones  Island,  but  the  distribution  of  the  wires 
is  giving  him  some  trouble.  All  the  wires  must  be  under- 
ground and  underground  conduits  are  costly.  One  system 
costs  $S,ooo  a  mile  and  another  system  costs  $4,000.  The 
city  engineer  does  not  want  to  make  the  cost  of  conduits  too 
high,  yet  he  wants  good  conduits,  such  as  will  not  get  out 
of  repair  too  frequently.  The  fact  is  that  the  city,  which 
recently  passed  an  ordinance  requiring  all  electrical  wires  to 
be  placed  underground,  is  now  getting  a  taste  of  its  own 
medicine.  Mr.  Benzenberg  will  soon  visit  a  number  of 
cities  which  have  first-class  electric  lighting  systems,  in  order 
to  get  ideas.  He  expects  to  try  a  loo-light  circuit.  His 
idea  is  to  run  main  feeders  to  each  section  of  the  city,from 
Jones  Island,  armoured  cables  being  laid  under  the  river. 
From  the  main  lines  short  lines  will  be  extended  to  the 
neighboring  streets.  In  the  outlying  districts  overhead 
wires  will  be  used.  The  contract  between  the  city  and  the 
Badger  Illuminating  company  will  expire  next  fall. 

The  Milwaukee  Street  Railway  company  has  decided  to 
try  a  new  kind  of  car.  Two  of  the  cars  have  been  received 
and  they  attract  a  great  deal  of  attention.  They  are  40  feet 
long  and  the  front  part  is  closed  and  the  rear  part  is  open,  so 
that  they  are  of  a  combination  pattern.  The  cars  were  built 
by  the  company,  being  cars  that  were  formerly  used  on  the 
Whitefish  Bay  dummy  line.  Double  trucks  are  used.  The 
trucks  are  specially  geared  and  it  is  claimed  that  they  turn 
corners  more  easily  than  ordinary  cars  do.  The  cars  are 
tastefully  decorated  and  in  the  night  are  lighted  by  a  row  of 
fifteen  incandescent  lamps.  Each  car  has  two  motors  of  25 
horse  power.  The  closed  part  is  20  feet  long.  The  plat- 
forms are  four  feet  in  length  and  the  open  part  12  feet  long. 
There  will  be  an  aisle  in  the  center  and  double  seats  on  each 
side.  There  will  be  steps  at  both  sides  of  the  cars  and  at 
the  ends,  as  well  as  between  the  open  and  the  closed  parts. 
In  the  open  part  there  will  be  room  for  20  people  and  in 
the  closed  part  room  for  30  people. 

During  next  month  the  Milwaukee  Street  Railway  com- 
pany will  test  a  plan  for  a  general  transfer  system.  At 
present,  even  with  the  recent  additions,  there  are  only 
17  transfer  stations  in  the  city,  but  45  more,  covering 
almost  every  point  where  one  line  crosses  another,  will  be 
used  during  the  next  month.  The  new  system  will  enable 
one  to  ride  from  almost  any  point  in  the  city  to  almost 
any  other  point  for  one  fare.  Before  it  permanently  estab- 
lishes such  a  system,  the  company,  it  is  understood,  wants 
to  ascertain  just  what  effect  it  will  have  upon  the  rev- 
enues. Should  it  result  in  a  material  decrease  it  is  not 
likely  that  the  system  will  be  adopted  permanently.  It  is 
expected  by  some,  however,  that  the  result  will  be  an  iii^ 
crease  in  the  earnings  of  the  company.  C. 
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WESTERN    ELECTRICIAN. 


PERSONAL. 

"Jim'*  Godfrey,  of  the  India  Rubber  &  Gutta  Percha  Insu- 
lating company  of  New  York,  was  in  Chicago  last  week. 

H.  C.  Thomson,  of  the  Electric  Gas  Lighting  company  of 
Boston,  is  in  Chicago  looking  after  the  interests  of  his  com- 
pany. 

(.iodfrey  G.  Luthy,  general  manager  of  the  Royal  Electric 
company,  Peoria,  spent  several  days  in  Chicago  last  week. 
Mr.  Luthy  has  only  recently  returned  from  an  extensive 
eastern  trip  in  which  he  combined  pleasure  with  a  great  deal 
of  business. 

The  marriage  of  Edward  R.  Grier  of  Chicago  to  Miss 
Lucy  Parthenia  Bosworth  of  Lee,  Mas5.,  at  the  bride's 
home  on  April  i6th,  is  announced.  Mr.  Grier  is  a  member 
of  the  firm  of  Grier  Bros.,  western  representatives  of  the 
Bryant  Electric  company. 

Herbert  A.  Wagner,  known  in  connection  with  his  work 
for  the  Wagner  Electric  Manufacturing  company  and  the 
Missouri  Electric  Light  &  Power  company,  described  the 
new  monocyclic  system  before  the  Electric  Circuit  of  St. 
Louis  on  Thursday  evening. 

R.  L.  Weithas,  for  years  an  efficient  member  of  the  busi- 
ness stafl'  of  the  EUctrical  World,  has  acquired  an  interest  in 
the  Bureau  of  Prefs  Clippings  of  New  York,  and  after  May  1st 
he  will  occupy  the  position  of  secretary  and  manager  of  the 
concern,  with  an  office  in  the  Western  Union  building. 
New  \  ork.  Mr.  Weithas  is  distinguished  alike  for  his  modesty 
and  for  his  mastery  of  the  practical  details  of  the  news- 
paper business.  It  is  a  great  pleasure  to  wish  him  every 
success  in  his  new  venture. 


tary;  W.  W.  Sproul,  treasurer;  J.  F.  Clemmer,  W.  W. 
Sproul,  H.  A.  Shepherd,  William  McComb,  H.  M.  Clem- 
mer; D.  S.  Condon  and  W.  C.  Bosserman,  directors. 


MISCELLANEOUS. 


NEW  INCORPORATIONS. 

Taylor  Electric  Light  company,  Taylor,  Tex.;  capital 
stock,  $20,000;  Hugh  Burns,  Taylor,  Tex. 

Uenison  Street  6c  Electric  Railway  company,  Deni=on, 
Tex. ;  capital  stock,  $50,000;  G.  L.  Blackford,  Denisdn, 
Tex. 

Globe  Electric  Construction  company,  New  York,  N.  Y. ; 
capital  stock,  $20,000;  to  sell  and  install  electric  equipment; 
J.  J.  Clark,  New  York,  N.  Y. 

Empire  State  Electric  Forging  company,  Syracuse,  N. 
Y.;  capital  stock,  $300,000;  to  manufacture  electric  weld- 
ing, forging  and  smelting  apparatus;  L.  H.  Grofsbeck, 
Syracuse,  N.  Y. 


ELECTRIC  LIGHTING. 

The  electric  lighting  plant  at  Pawnee  City,  Neb.,  has 
been  purchased  by  the  town  authorities. 

A  press  dispatch  states  that  A.  A.  Foreman,  superintend- 
ent of  the  Iron  Mountain,  Mich.,  Electric  Light  &:  Power 
company,  has  disappeared.  He  is  said  to  be  short  in  his  ac- 
counis  for  a  large  sum,  but  how  much  will  not  be  known 
until  a  thorough  examination  of  the  books  have  been  made. 


ELECTRIC  RAILWAYS. 

The  Middletown-Bloomiiigsbuig  Electric  Railway  com- 
pany has  been  incorporated  with  a  capital  of  $200,000  to 
operate  an  electric  railway  from  Midd'etown,  Orange 
county,  to  Bloomingsburg,  Sul.ivan  county,  N.  ^\,  a  dis- 
tance of  ten  miles.  The  direclois  are  J.  C.  Huichcliffe, 
Jjhn  Hmchcliffe,  of  Paterson,  N.  J,;  W.  B.  Rockwell,  of 
Scranton,  Pa.;  E.  G.  Wightman,  F.  D.  La  Bar,  C.  H. 
Smith,  A.  E.  Mclntyre,  W.  B.  Royce  and  H.  W.  Wiggins, 
Middletown. 

The  contract  for  the  construction  of  the  electric  tram- 
way between  Bilbao,  Spain,  and  the  suburbs  of  Las  Arenas 
and  Portugaleie,  and  the  necessary  plant  for  the  same,  has 
been  given  to  the  Spanish  agents  of  the  Allgemeine  Elec- 
tricitais  Gesellschatt  of  Berlin.  The  line  to  Las  Arenas 
will  run  on  both  banks  of  the  river  Nervinn,  the  power 
station  being  siiuated  about  midway  between  the  two 
places  on  the  left  bank  of  the  river.  In  order  not  to  inter- 
fere with  navigation,  the  main  conductor  will  be  carried 
over  the  river  at  a  height  of  164  feet,  two  towers,  one  on 
each  side,  to  be  erected  for  the  purpose.  The  tramways 
when  completed  will  have  a  total  length  of  about  twenty 
miles. 

The  Niagara  Falls  &  Lewiston  Electric  Railway  com- 
pany has  let  the  contract  for  the  construction  of  its  Niagara 
gorge  road  to  Crage  &  Fench  of  Buffalo,  and  the  work 
will  be  at  once  begun  and  rapidly  pushed  to  completion. 
It  is  expected  that  the  line  will  be  constructed,  equipped 
and  ready  for  operation  by  July  ist.  The  road  will  be  a 
double-track  one,  and  the  contract  let  to  the  ButTalo  firm 
provides  for  the  grading  of  the  roadbed  and  laying  ihe 
rails.  Aside  from  this  contract  the  railroad  company  bu)S 
its  'own  materials,  and  has  already  contracted  for  a  portion 
of  what  will  be  required.  President  Brinker  says  that  bids 
have  been  received  for  the  construction  of  the  cars  from 
several  firms,  and  that  the  contract  for  them  will  be  let  dur- 
ing the  next  few  days.  Enough  men,  he  says,  will  be  placed 
at  work  to  insure  the  completion  of  the  road  by  J  ly  1st  in 
order  to  catch  the  bulk  of  the  season's  traffic.  The  line 
will  run  ac  an  average  height  of  20  feet  above  the  water's 
edge,  and  the  route  will  be  very  picturesque.  Cars  with  a 
seating  capacity  of  60  will  be  used  and  a  15  minute  service 
given.  Each  car  will  have  two  50  horse  power  motors  and 
the  round  trip  from  the  Falls  to  Lewiston  and  return  will  be 
made  in  one  hour.  The  promoters  feel  certain  that  the  road 
will  be  profitable. 


TELEPHONE. 

A  charter  has  been  granted  to  the  Middlebrook  Tele- 
phone company  to  construct  a  telephone  line  from  Staunton 
to  Lexington,  Va.,  with  collateral  lines.  The  principal 
office  of  the  company  is  to  be  at  Middlebrook,  and  the 
maximum  capital  $5,000.  John  H.  Bowman  is  president; 
J.  Frank  Clemmer,  vice-president;  H.  A.  Shepherd,  secre- 


The  Yaudeville  theater  of  London  is  electrically  heated. 
Twenty-two  wall  radiators  and  four  large  portable  radiators 
are  employed. 

A  handsome  new  trade  journal,  Deutsche  Industrie,  is 
published  monthly  in  the  German  language  by  Eugene  A. 
Sittig  &  Son  of  Chicago.  The  wood  and  metal  working 
and  electrical  interests  are  represented,  and  the  first  num- 
ber is  in  every  way  a  creditable  production. 

The  telautograph  is  now  in  service  between  the  Board 
of  Trade  and  the  Western  Union  office  in  Chicago.  It  is 
used  by  the  operators  on  'change  to  notify  the  chief  oper- 
ator at  headquarters  of  wire  interruptions  and  by  the 
superintendent  in  transmitting  messages  concerning  the 
handling  of  the  company's  forces.  The  machine  has  been 
used  nearly  a  year  between  the  Western  Union  general 
headquarters  and  the  supply  department,  213  Kinzie   street. 

The  directors  of  the  Rochester,  Charlotte  &  Manitou 
Railroad  company  have  elected  the  following  officers: 
President,  Michael  Doyle;  vice-president,  Charles  W. 
Briggs;  secretary  and  treasurer,  George  W.  Brown.  The 
managers  of  the  new  organization  say  they  will  expend  $30,- 
000  in  improvements.  They  will  supply  electric  light  to  the 
village  of  Charlotte;  also  to  the  Cottage  and  Ontario  hotels 
and  grounds,  and  will  do  a  general  electric  lighting  busi- 
ness. The  electric  machinery  is  now  being  placed  in  posi- 
tion. 

It  is  said  that  a  number  of  Chicago  capitalists,  headed  by 
A.  E.  Coy,  have  completed   arrangements   for  a  big  water 

power  scheme  near  Belleville,  Mich.  While  they  will  not 
divulge  the  purposes  to  which  the  power  is  to  be  applied, 
yet  certain  indications  show  that  they  purpose  to  transmit 
it  by  electricity  to  Detroit  and  use  it  there  for  street  car  and 
lighting  purposes.  Their  plan  is  to  dam  the  Huron  river  at 
French  Landing,  two  miles  below  Belleville,  where  they  can 
easily  obtain  a  head  of  thirty  feet  of  water  and  a  big  area  for 
a  reservoir. 

The  Essen  Coal  company  of  Pittsburg  has  just  closed  a 
contract  with  the  Independent  Electric  company  of  Chicago 
for  a  complete  plant  for  mining  and  hauling  the  coal  in  its 
No.  2  and  No.  3  mines  at  Hazletine,  Pa.  This  is  un- 
doubtedly the  largest  plant  ever  constructed  for  bituminous 
mines.  It  will  cost  between  $60,000  and  $So,oco,  and  is 
intended  to  produce  2,400  tons  of  mine  run  coal  per  day. 
The  shipment  co  sists  of  600  horse  power  in  boilers;  three 
200  horse  power  tngines;  three  150  kilowatt  dynamos;  two 
80  horse  power  locomotivts;  station  equipment  and  circuits, 
and  sixteen  of  the  "  Independent  "  chain  breast  machines. 


TRADE  NEWS. 


F.  W.  Parker,  the  well-known  speciali^t  in  electrical 
patent  law,  has  removed  his  (  ffices  from  the  Opera  House 
block  to  1410  Marquette  building,  Chicago. 

The  success  of  Collins'  compound  has  been  very  marked. 
L-^e  &  Collins,  1325  Monadnock  block,  Chicago,  have  re- 
cently been  making  some  large  shipments  of  this  valuable 
insulating  and  preservative  paint.  After  a  test  covering 
several  weeks,  one  firm  hasplaced  a  contract  with  them  ag- 
gregating over  a  carload. 

The  New  Jersey  Asbestos  company,  with  offices  at  117 
Front  street,  Camden,  N.  J.,  manufactures  asbestos  ma- 
terials of  all  kinds.  It  has  just  issued  an  exceptionally 
handsome  catalogue  which  shows  the  manifold  uses  to  which 
asbestos,  rubesto,  carbo-beston,  asbesiolio  and  similar  prep- 
arations are  put.  Asbestos  is  employed  to  a  considerable 
extent  in  the  electrical  trades,  and  the  company's  catalogue 
will  be  found  of  much  assistance  to  electrical  contractors 
and  manufacturers. 

The  sal  ammoniac,  "  electric  brand,"  which  has  been  so 
favorably  known  to  the  telephone  and  battery  trade  for  two 
or  three  years,  is  reported  by  A.  Klipslein  &  Co.,  New 
\'ork,  who  control  its  supply,  to  be  in  lietier  demand  than 
ever  before.  The  importance  of  having  pure  materials 
especially  adapted  for  their  respective  u=-es  is  becoming  more 
and  more  generally  realized  in  electrical  industries.  The  ef- 
ficiency and  durability  of  batteries  are  very  largely  depend- 
ent upon  the  purity  of  the  sal  ammoniac  used  in  them,  or,  as 
a  correspondent  puts  it,  "pure  sal  ammoniac  is  the  life  ol 
the  battery," — a  fact  that  will  interest  increasing  numbers  of 
readers  as  telephones  ard  batteries  come  into  more  general 
use. 

Preliminnry  steps  looking  to  the  organization  of  an  asso- 
ciation for  mutual  protection  and  inter-municipal  connection 
between  the  new  telephorie  exchanges  of  Ohio  were  taken 
in  Newark  April  12th.  Those  who  met  the  Nevvark  Tele- 
phone company  were  Judge  James  M.  Thomas  of  Chilli- 
coihe,  W.  Z.  Evans  and  L.  P.  Lewis  of  Delaware,  James 
F.  McLain  and  Jerome  Penn  of  Washington  Court  House. 
After  carefully  scanning  the  new  telephone  exchange  the 
visitors  pronounced  the  construction  work  done  by  the 
Western  Telephone  Construction  company  to  be  strictly 
first-class,  and  they  declared  the  operation  of  the  exchange 
to  be  very  satisfactory.  At  the  meeting  it  was  agreed  to 
hold  a  state  meeting  at  the  Chittenden  in  Columbus  at  noon 
on  April  29ih.  All  local  telephone  companies  in  the  state 
will  be  notified  of  the  meeting,  at  which  a  permanent 
organization  will  be  formed. 

The  annual  meeting  of  the  stockholders  of  the  Joseph 
Dixon  Crucible  company,  Jersey  City,  N.  J. ,  was  held  Mon- 
day, April  15th,  at  the  company's  general  offices  at  Jersey 
Ciiy.  The  minutes  of  the  meeting  t  f  1S94  were  read  and  ap- 
proved. The  detailed  statement  showing  the  millions  of 
lead  pencils,  cakes  of  stove  polish,  crucibles,  etc.,  manufac- 
tured met  the  hearty  approval  of  stockholders  present,  which 
manifested  itself  later  on  by  the  unanimous  re-election  of 
the  board  of  directors  and  officers.     Out  of  a  total  of  7,345 


shares,  6,393  shares  were  represented  in  person  or  by  proxy. 
The  full  number  was  cast  for  each  of  the  following  named 
gentlemen:  E.  F.  C.  Young,  John  A.  Walker,  Daniel  T. 
Hoag,  Richard  Butler,  William  Murray,  Alex.  T.  McGill, 
Jerome  D.  GiUett.  After  the  stockholders'  meeting  had  ad- 
journed, the  newly  elected  board  organized  and  unanimously 
re-elected  E.  F.  C.  Young,  president;  John  A.  Walker,  vice- 
president  and  treasurer;  George  E.  Long,  secretary.  The 
Joseph  Dixon  Crucible  company,  established  in  1S27,  is  said 
to  be  the  most  extensive  manufacturer  of  graphite  products 
in  the  world.  Its  manufactures  comprise  plumbago  cruci- 
bles, graphite  facings,  retorts  and  other  goods  used  in  foun- 
dries and  smelting  works;  lubricating  graphite,  graphite 
greases,  graphite  paints,  and  Dixon's  cele'brated  American 
graphite  pencils  and  carburet  of  iron  stove  polish.  These 
goods  find  their  way  and  meet  ready  sale  in  all  the  cities  and 
towns  of  the  civilized  world. 


BUSINESS. 

E.  Wertheim,  manufacturer  of  engineers'  and  general  mill 
supplies,  will  remove  on  May  1st  to  55  South  Canal  street, 
Chicago.  The  new  quarters  are  large  and  convenient  and 
well  located  for  Mr.  Wertheim's  business. 

A  handsome  engraving  of  the  Warren  P.  Freeman  fan 
motor  (full  size)  finely  executed  on  heavy  paper,  with 
other  specialties  of  the  Newton  Rubber  Works  of  Newton 
Upper  Falls,  Mass.,  will  be  sent  upon  application. 

The  Electric  Appliance  company  is  again  out  after  light- 
ning arrester  business  with  the  swinging-ball  lightning 
arrester,  which  has  made  such  an  excellent  record  during 
the  last  five  years.  Prices  have  been  very  much  reduced, 
and  a  large  business  is  looked  for  during  the  present  season 

A  New  England  office  for  the  Columbia  Incandescent 
Lamp  company  and  the  Wagner  Electric  Manufacturing 
company  of  St.  Louis  has  been  opened  at  620  Atlantic  ave- 
nue, Boston,  with  Charles  E.  Bibber  in  charge.  Mr.  Bibber, 
who  is  well  known  to  the  trade,  will  carry  Columbia  lamps 
and  Wagner  motors  and  translormers  in  stock. 

The  Independent  Electric  c'ompany  of  Chicago  has  re- 
g'stered  as  a  trade-mark  a  picture  of  a  coil  of  tested  fuse  wire. 
This  company's  brand  of  luse  wire  is  favorably  known  for  its 
uniformity  and  also  for  the  convenient  and  attractive  manner 
in  which  it  is  packed.  The  Independent  Electric  company 
says  that  its  recent  reduction  in  the  price  of  the  fuse  wire 
and  links  is  having  a  marked  effect  on  the  business  in  this 
line. 

Stone  &  Webster,  electrical  experts  and  engineers  of 
Boston  and  Chicago,  express  their  views  on  the  require- 
ments for  central  station  work  in  a  neat  pamphlet  entitled 
*'A  Modern  Power  Plant,'' which  theyare circulating  among 
those  interested  in  the  subject.  The  pamphlet  describes  in 
detail  the  equipment  of  the  plant  of  the  Industrial  Improve- 
ment company,  Boston,  at  Allentown,  Pa.,  and  contains 
several  excellent  illustrations,  including  drawings  and  views 
of  several  departments. 

G.  W.  Conover,  western  manager  of  the  Perkins  Electric 
Switch  Manufacturing  company,  with  offices  at  1536  Mo- 
nadnock block,  Chicago,  will  be  located  in  rooms  1537  and 
1538  of  the  same  building  after  May  ist.  This  change  was 
found  necessary  on  account  of  the  increasing  demand  for  the 
well  known  Perkins  specialties,  which  Mr.  Conover  has 
pushed  so  energetically.  The  new  offices  are  well  aJapttd 
to  the  requirements  of  the  Perkins  company,  and  will  enable 
it  to  handle  its  orders  with  even  greater  facility  than  hereto- 
fore. 

The  Fuel  Economizer  company  of  Matteawan,  N.  \ ., 
announces  that  it  considers  business  improving  and  at  pres- 
ent it  is  very  busy.  It  has  obtained  orders  for  economizers 
for  the  New  Jersey  Consolidated  Traction  company  of  2,500 
horse  power;  for  the  St.  Charles  Street  Railroad  company, 
New  Orleans,  of  750  horse  power;  for  Detroit  Street  Rail- 
road company  of  2,000  horse  power;  for  Plolyoke  Street 
Railroad  company  of  Soo  horse  power;  for  Howland,  Crofts 
&  Son,  Camden,  N.  J.,  for  1,000  horse  power;  for  Crystal 
Plate  Glass  company,  St.  Louis,  of  2,400  horse  power. 

People  have  no  time  novv-a-days  to  wade  through  a  long 
rigmarole  to  get  at  the  facts  of  a  matter.  What  they  want 
is  the  pith  and  point  of  an  argument.  Some  have  suffered 
through  having  had  an  inferior  grade  of  motor  brushes  put 
upon  them;  some  have  suffered  through  delayed  shipments 
and  threadbare  excuses.  For  these  and  other  reasons  the 
Partridge  Carbon  company  desires  that  it  be  distinctly  un- 
derstood that  it  has  never  carried  a  stock  of  excuses  of  any 
kind,  and  it  confidently  asserts  that  there  never  has  been, 
and  probably  never  will  be  in  this  wide,  wide  world,  a  more 
complete  and  perfect  stock  of  electric  motor  and  generator 
brushes  than  that  carried  by  this  same  Partridge  Carbon 
company  of  Sandusky,  O.  The  Partridge  "self-lubricating 
brush"  is  still  in  the  lead,  and  it  is  gratifying  to  note  that 
the  factory  is  not  on'y  working  overtime,  but  that  Secretary 
J.  S.  Speer  reports  the  company's  business  as  being  better 
now  than  it  has  been  at  any  time  this  year. 

Col.  S.  G.  Booker,  ofthePhcenix  Carbon  Manufacturing 
company  of  St.  Louis,  visited  Chicago  last  week,  and  through 
his  usual  energetic  efforts  succeeded  in  corralling  some  very 
desirable  contracts,  one  or  two  of  which  will  undoubtedly 
excite  the  envy  of  his  competitois.  Col.  Booker  displayed 
at  his  hotel  a  line  of  high-class  electric  light,  battery  and 
telephone  specialties,  also  a  special  line  of  carbon  motor  and 
generator  brushes.  These  latter  specialties  were  much  ad- 
mired. The  Phcu  nix  Carbon  Manufacturing  company  is  at  the 
present  time  paying  especial  attention  to  the  manufacture  of 
motor  brushes,  and  also  is  doing  an  excellent  business  in 
high-class  carbon  telephone  specialties.  Col.  Booker  seemed 
most  enthusiastic  over  the  success  of  his  enterprise,  and 
seemed  to  think  that  fiiiure  trade  would  be  of  the  best.  Col. 
Booker  certainly  deceives  success.  His  aggressive  policy  in 
getting  out  personally  in  the  field,  where  his  experience  as  a 
carbon  maker  is  so  well  known  and  highly  valued  by  his 
many  friends,  no  doubt  redounds  greatly  to  the  advantage 
of  his  company. 
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537,464.      Printing   Telegraph.      Oscar   L.    Kleber,    Pitts- 
burg, Pa.     Application  filed  June  5,  1S94. 

In  this  system  there  is  a  shaft,  upon  which  is  affixed  a  wheel 
with  alphabetical  letters  and  numeral  characters  arr.mged 
around  its  periphery.  There  is  suitable  means  for  revolving 
It  in  combination  with  a  series  of  wheels,  each  of  which  has  an 
equal  number  o'  teeth  and  intermediate  spaces,  the  Ceetn  of  the 
series  being  relatively  arranged  in  oblique  lines  across  the  faces 
of  the  wheels  and  advancing  beyond  each  other,  like  a  flight  of 
stairs. 

537.474.  Secondary   Battery.     William    M.    McDougall, 
East    Orange,    N.    J.     Application    filed    January    7, 

1893- 

The  arrangement  illustrated  comprises  a  perforated  box  con- 
taining an  electrode,  provided  throughout  both  its  surfaces 
with  laterally  projecting  lugs  bearing  against  the  inside  walls 
of  the  box  tor  the  purpose  of  maintaining  [he  electrode  in  a 
central  position,  while  active  material  fills  the  spa^  e  on  each 
side  of  the  electrode, 

537.475.  Secondary    Battery.      William    M.    McDougall, 
East  Orange,  N.  J.     Application  filed  August  2,  1S94. 


NO.  537,474- 

A  secondary  battery  electrode  and  an  envelope  for  it,  consist- 
ing of  elastic  material,  the  normal  size  of  which  is  smaller  than 
the  electrode,  so  that  it  will  have  Eo  be  stret  hed  to  embrace  the 
el  ectrode, 

537,480.  Commutator.  Gwynne  E.  Painter,  Baltimore, 
Md.     Application  filed  February  28,  1895. 

In  the  constru'"tion,  as  shown  in  the  accompanying  cut,  there 
are  a  hub,  a  series  of  base  bars  or  segments  insulated  from  each 
other  and  from  the  hub,  each  bar  being  firmly  mounted  solidly 
secured  and  provided  with  tadial  stems  for  coupling  with  the 
armature  winding.  A  series  of  detachable  contact  bars  or  shnes 
occupying  specially  prepared  seats  on  the  sol'dly  mounted  base 
bars  and  their  stems,  and  means  for  clamping  the  contact  bars 
in  or  to  their  seats,  are  also  provided. 

537.498.  Incandescent  Electric  Lamp.  Elihu  Thomson, 
Swampscott,  Mass.      Application  filed  May  23,  1S92. 

A  bulb  for  an  incandescent  electric  lamp,  having  a  portion  of 
its  exhausted  chamber  formed  with  external  screw  threads. 

537.499.  Electric  Measuring  Instrument.  Elihu  Thom- 
son, Swampscott,  Mass.  Application  filed  October 
26,  1S94. 

Means  are  provided  for  conducting  current  to  the  actuating 
coils  of  an  electric  measuring  instrument,  consisting  of  insulated 
conductors,  carried  by  the  axle  about  which  the  coils  revolve, 
and  strips  of  silver  foil  i  onnccting  the  insulated  conductors  with 
the  external  circuit. 

537.500.  Electric  Measuring  Instrument.  Elihu  Thom- 
son, Swampscott,  Mass.  Application  filed  October 
26,  1S94. 

The  features  of  this  invention  are  a  pair  of  magnets,  having 
their  poles  of  unlike  signs  opposed,  a  non-magnetic  bobbin  rotat- 
ing in  [he  magnetic  fiftld,  coils  carried  by  the  bobbin  having 
straight  portions  adjacent  to  each  other  and  wound  in  the  same 
direction,  each  coil  having  a  hollow  space  inJosed,  a  circuit 
through  the  coils  conveying  the  current  to  be  measured,  and  a 
shunt  across  this  circuit  composed  ''f  a  folding  ribbon  of  con- 
ducting material. 

537'5oi-  Electric  Measuring  Instrument.  Elihu  Thom- 
son, Swampscott,  Mass.  Application  filed  October 
26,  1S94. 

In  this  instrument  a  pair  of  magnets  has  one  pair  of  poles  of 
like  sign  adjar  ent.  A  curved  pole  piece  connects  these  poles, 
a  second  curved  pole  piece  connects  the  other  pair  of  poles  of 
like  sign,  and  a  coil  moves  in  the  space  between  the  pole  pieces 
against  an  opposing  force. 


NO.  537,4^0. 
537,513.      Combined    Cut-out    and    Lightning     Arrester. 
Merle  J.  Wightman,  Scranton,  Pa,     Application  filed 
January  g,  1S95. 

Aline  circuit,  cut-out  terminals  therein,  lightning  arrester 
terminals,  and  an  ele  tro-mai;net  in  the  line  circuit  having  a 
pole  of  the  same  sign  under  eaih  of  the  sets  of  terminals,  the 
two  poles  provided  with  a  common  armature. 

537,515.     Electric  Switch.    James  J.  Wood,  Fort  Wayne, 
Ind.     Application  filed  November  12,  1S94. 

The  device  illustrated  has  an  intermittently  rotating  bridge, 
a  rotative  axial  spindle  and  an  operating  handle,  a  spring  in- 
terposed between  the  bridge  and  spindle,  a  stationary  ratchet, 
and  a  two-armed  pawl  pivotally  connected  to  the  bridge,  with 
its  arnis  projecting  to  opposite  sides  of  the  spindle,  and  an 
operaline;  arm  projecting  from  the  spindle  between  the  arms  of 
the  pawl,  and  adapted  to  bear  against  either  of  them. 

S37o33-     Electric  Switch.     Edward  M.  Hewlett,  Schenec- 
tady, N.  Y.     Application  filed  December  22,  1S94. 

One  switch  for  automatically  reversing  the  leads  of  a  current 
indicator  and  another  arrangement  to  change  the  circuit  from 
posi[ive  to  negative,  or  vice  versa. 

537i53S-     Eectric   Switch.     Amandus   Metzger,  Schenec- 
tady, N.  Y.     Application  filed  October  5,  1S92. 

The  device  comprises  a  circuit  terminal  formed  of  one  piece 
of  sheet  metal,  h.-iving  vertical  spring  arms  or  clips,  a  horixontal 
ex[ension  projecting  from  the  base,  and  a  vertical  projection  in- 
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tegn'  with  th;  circuit  terminal  and  forming  a  s  [op    for  the  switch 
blade. 

537,539.  Electric  Switch.  Amandus  Metzger,  Schenec- 
tady, N.  Y.      Application  filed  Aprd  15,  1S93. 

In  a  knife-blade  electrical  switch  there  is  a  circuit  terminal 
consisting  of  sheet  metal  vertical  arms  or  clips  formed  with  op- 
positely overlapping  base  portions,  the  latter  being  provided 
with  an  e.v[ension  projecting  from  the  base  for  attacliment  of 
the  circuit  wire. 

537.541.  Regulator  for  Dynamo-electric  Machines.  Walter 
S.  Moody,  Lynn,  Mass.  Application  filed  August  30, 
1893. 

An  alternating  current  dynamo-electric  mathine,  separate  ex- 
citing dynamos,  a  magnetic  device  in  shunt  to  the  main  circuit 
responsive  to  changes  in  the  line  potential,  a  switch  operated 
thereby  and  adapted  to  vary  the  field  strength  of  the  exciters, 
and  a  second  magnetic  device  in  series  in  the  main  circuit, 
adapted  when  the  load  is  increased  to  oppose  the  potential  re- 
ducing effect  of  the  first  magnetic  device,  and  thus  to  compound 
or  over-compound  the  regulating  effect. 

537,549.  System  of  Electric  Distribution,  Edwin  W. 
Rice,  Jr.,  Swampscott,  Mass.  Application  filed  Feb- 
ruary 21,  1894. 

In  this  system  of  distribution  of  electric  energy  central  stations 
equipped  with  sources  of  continuous  current  and  with  sources  of 
alternating  current,  sub-stations  adapted  to  convert  alternating 
current  into  continuous  current,  and  alternating  current  feeder 
lines  connecting  th^  main  stations  and  the  sub-stations  to- 
gether, in  combination  with  mains  adapted  to  supply  translat- 
ing devices  conne  ted  to  all  of  the  stations,  such  mains  being 
also  interconnected. 

537,555.  Filament  and  Carbon  for  Electric  Lamps.  Peter 
Stiens,  London,  Eng.  Application  filed  February  14, 
1S95. 

The  process  of  treating  filaments  or  carbons  in  the  course  of 
manufacture  consists  in  impregnating  them  with  burned  boric 
acid,  and  then  heating  them  by  the  electric  current  in  the  pres- 
ence of  carbonaceous  vapor  or  gas. 

537,595.  Electrical  Interrupter.  GustaT  J.  Andersson, 
Brooklyn,  N.  Y.  Application  filed  February  18, 
1895. 

In  an  electrical  interrupter  mounted  on  a  shaft  with  pulley 
and  run  by  mechanical  power  the  combination  is  claimed  of  a 
number  of  insulated  segments  with  a  brush  through  which  the 
current  is  introduced,  metal  rings  in  such  a  number  as  allows 
division  of  the  number  of  segments,  metal  screws  connei  ting 
electrically  the  metal  rings  with  the  segments,  and  a  number 
of  brushes,  of  which  each  presses  against  one  metal  ring. 
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537,603.     Automatic  Telephone  Exchange  System.     Ward 
Decker,   Owego,    N.    Y.     Application   filed  May   14, 
1894. 

An  automatic  switchboard  for  a  central  station  in  a  system  ot 
electrical  intercommunication  consists  of  the  combination  of 
stationary  conducting  bars,  terminals  connected  with  the  tele- 
phone lines  for  making  contact  therewith,  and  independently 
movable  from  the  sub-stations,  and  means  for  automatically 
bringing  two  or  more  of  the  movable  terminals  into  electriccon- 
tact  with  one  of  the  stationary  bars. 

537,617.  Electric  Arc  Lamp.  Charles  A.  Pfluger,  Chicago, 
111.     Application  filed  July  2,  1894. 

This   lamp   comprises  a  carbon   holder  with  a  carbon  free  to 

move  therein,  stops  to  limit  the  motion  of  the  i  arbon,  the  stops 
being  attached  to  pivoted  arms,  the  pivoted  arms  having 
pivoted  washers  associated  with  their  ends,  so  that  the  distances 
between  the  stops  are  fixed  when  the  washers  arc  in  place,  but 
may  be  varied  when  the  washers  are  removed. 

537,626.  Electric  Railway  Conduit  System.  Harry  A. 
Eelden,  Washington,  D.  C.  Application  filed  January 
26,  1S95. 

In  an  electric  railway  conduit  system  a  conductor  support 
comprising  a  vertically  arranged  screw  threaded  support,  a 
bracket  on  the  screw  threaded  support,  the  bracket  hav- 
ing both  vertical  and  lateral  adjustments  on  the  support,  and 
a  conductor  provided  with  a  lateral  flange  adapted  to  rest  in  a 
recess  in   the  end-face  of  the  bracket. 

537,630.  Elec  ric  Railway  Conduit  System.  Albert  N. 
Connett,  Washington,  D.  C.  Application  filed  Janu- 
ary 26,  1S95. 

'  In  an  electric  railway  conduit  system  there  is  the  coinbina- 
.  tion  with  the  slot  rail  of  a  frame  formed  with  a  chamber  adja- 
%ka%.  to  it,  a  conductor-holding  device,  comprising  an  outer 
shell  seated  in  the  chamber,  an  insulating  holder  in  the  outer 
shell,  and  a  conductor  stem  secured  in  the  insulating  holder. 

537,644.  Telegraphy.  Robert  H.  Morris,  Roselle,  N.  J. 
Application  filed  August  10,  1894. 

In  a  duplex  telegraph  system  in  which  signals  are  trans- 
mitted from  one  end  by  current  reversals,  and  from  the  other 
by  changes  in  line  resistance,  the  combination  is  claimed  in  the 
arrangement  illustrated  of  a  differential  relay  having  a  single 
core,  two  batteries  of  different  polarity  at  the  same  st  tion,  a 
key  for  changing  from  one  battery  to  the  other,  a  polar  i'elay  at 
the  other  station,  and  a  rheostat  and  transmitting  key  at  the 
same  station. 

537,665.  Electric  Switch.  Henry  P.  Ball,  Bridgeport, 
Conn.     Application  filed  October  19,  1S94. 

An  elejtric  snap  switch  is  described,  composed  of  terminals 
to  be  united  and  disconnected,  a  pair  of  hinged  blades  con- 
ne(  ted  by  a  spring,  and  each  formed  with  a  pivot  bearing  in  the 
form  of  a  sector  of  a  circle,  and  a  sector  of  a  circular  groove 
con,  entric  with  the  latter,  a  conducting  ring  lo  ated  in  the  sec- 
tors ot  a  circular  groove,  and  means  for  holding  the  ring  in 
place. 


5371672-  Electric  Railway.  Jean  Claret  and  Olivier 
Wuilleumier,  Lyons,  France.  Application  filed  Sep- 
tember 19,  1S94. 

Permanent  way  rails  are  provided  at  crossings  and  junctions 
with  insulating  pieces  composed  of  a  series  ol  lengths  of  rail  in- 
sulated from  each  other,  and  connected  in  such  a  manner  as  to 
form  an  insulating  and  rigid  seciion  of  the  line  rails. 

537>673.  Electrically  Actuated  Vehicle.  John  B.  Clark, 
St.  Paul,  Minn.     Application  filed   March  3,  1S94. 

The  cut  shows  the  arrangement,  which  consists  of  a  frame- 
work mounted  to  run  upon  tracks,  an  axle  journaled  to  the 
framework  and  having  pulleys  upon  its  ends,  rims  surrounding 
the  pulleys  and  running  upon  the  tracks,  friction  rollers  sup- 
ported in  a  framework  and  interposed  between  the  rim  and 
pulleys,  a  constantly  running  engine  upon  the  framework  and 
adapted  to  actuate  a  dynamo,  and  an  electric  motor  adapted  10 
be  energized  by  the  dynamo,  and  so  connected  as  to  actuate 
one  of  the  friction  rollers. 
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537,679.      Oil    Guard    for    Electric    Fans.      Philip    Diehl, 

Elizabeth,  N.  J.     Application  filed  May  24,  1S93. 

In  an  electric  fan  a  rotating  armature  is  provided  wiih  a  de- 
pending sleeve  or  journal,  an  oil  cup  into  which  the  sleeve  or 
journal  extends,  and  an  inverted  cup  formed  non-perforate  ex- 
cept at  its  central  open  portion,  and  located  on  the  armature 
carrier  above  the  slteve  or  journal,  there  be  ng  an  oil-tight  joint 
between  the  inverted  cup  and  the  horizontal  part  of  the  arma- 
ture carrier,  so  that  the  cup  will  serve  to  prevent  the  outward 
escape  of  oil  from  the  sleeve  or  journal  when  the  armature  is  in 
rotation. 

537,693.  Process  of  Evacuating  Incandescent  Lamps. 
Arturo  MaJignani,  Udine,  Italy.  Application  filed 
August  15,  1894. 

A  process  for  producing  a  vacuum  in  the  bulbs  of  incandes- 
cent lamps  is  described,  consisting  in  first  introducing  into  a 
tubular  elongation  of  the  bulb  suitable  substances  capable  of 
being  gasified  by  heat  and  combining  with  the  gases  generated 
by  the  filament  when  brought  to  iniandescence  to  form  solid  or 
liquid  precipitations  then  exhausting  ihe  bulb  by  means  of  a 
pump  and  sealing  the  tubular  elongation  up,  then  bringing  ihe 
filament  to  intensive  incandescence  and  simultaneously  heating 
the  substance  in  the  elongation,  and  finally  sealing  off  the 
elongation. 

537,696.  Electric  Arc  Lamp.  Louis  C.  H.  Mensing,  Lon- 
don, Eng.     Application  filed  October  29,  1894. 

The  last  claim  follows:  1  he  combination  with  a  balance  or 
swing  frame  and  the  link  of  a  brake  lever  fulcrumed  to  said 
frame  for  controlling  the  grip  of  a  wire  or  band  upon  the  brake 
wheel  under  the  combined  radial  movement  of  the  frame  and 
conne  ting  link. 

5  3  7)  706.  Sectional  Conductor  for  Electric  Railways. 
James  F.  McLaughlin,  Philadelphia,  Pa.  Application 
filed  February  5,  1S95. 

A  main  or  supply  conductor  and  a  sectional  working  con- 
ductor, rotary  switches  for  coupling  the  same,  pivoted  arma- 
tures for  actuating  the  switches,  and  traveling  magnets  passing 
over  the  armatures  in  inductive  relation  thereto. 

537>7i5-  Safety  Support  for  Overhead  Electrical  Conduc- 
tors. Alexander  D.  Poole,  Boston,  Mass.  Applica- 
tion filed  August  13,  1S94. 

The  claim:  A  safely  support  for  electrical  circuits,  com- 
prising a   frame   of  conducting   material,  two  studs  mounted 
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upon  the  ends  of  said  frame,  an  insulating  sleeve  and  disks  on 
said  studs  arms  of  conducting  material  mounted  upon  said 
sleeves  and  between  said  disks,  insulating  blocks  between  said 
studs  in  the  path  of  a  projection  on  said  arms,  and  a  raised 
portion  or  web  on  said  arms  arranged  to  form  contact  with  the 
outer  ends  of  said  frame. 

537,718.  Electric  Wire  Insulator.  Daniel  M.  Rothen- 
berger,  Lancaster,  Pa.     Application  filed  January  8, 

1S95. 

An  insulator  having  a  tie  wire,  and  its  inner  end  provided 
with  a  recess,  and  a  filling  of  cement  within  the  recess,  extend- 
ing to  or  slightly  beyond  the  outer  surface  of  the  inner  end  is 
claimed. 

537,757.  Railway  Block  Signal  Lock  and  Register.  John 
Dean,  New  York,  N.  Y.  Application  filed  October  26, 
1S94. 

A  railway  block  signal  lock  is  described,  comprising  a  lock 
bar  for  the  signal  lever  and  formed  with  shoulder.s  and  teeth, 
an  electro-magnet  having  its  armature  lever  provided  with  a 
lug  adapted  to  engage  the  shoulders  to  fasten  the  lock  bar  in 
different  positions,  a  shaft  under  the  control  of  the  operator, 
and  a  toothed  wheel  held  on  the  shaft  and  adapted  to  engage 
the  lock  bar  teelh 

5375769.  Electric  Meter.  Haydn  T.  Harrison,  London, 
Eng.     Application  filed  June  14,  1892. 

This  instrument  comprises  a  pendulum  having  a  constant 
rate  of  vibration,  a  series  coil  adapted  to  increase  the  ampH-^ 
tude  of  vibration  of  the  pendulum,  and  a  registering  device 
adapted  to  record  the  increase  of  amplitude. 
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A  Typical  Chicago  Railway  Power  House. 

Resen-ing  for  a  future  article  a  comprehensive  descrip- 
tion of  the  noteworthy  transformation  of  the  network  of 
horse  railway  lines  on  the  North  and  West  Sides  of  Chi- 
cago into  electric  railways — the  task  being  still  in  process 
of  accomplishment — the  accompanying  illustrations  show 
the  main  features  of  the  first  of  the  three  great  power 
houses  to  be  completed  and  put  in  operation.  This  is  the 
plaiit  of  the  Chicago  Electric  Transit  company,  near  Cali- 
fornia avenue  and  Roscoe  boulevard,  which  is  to  supply 
current  to  theJines  in  the  northwestern  portion  of  the  city. 
The  company  named  is  affiliated  with  the  North  and  West 


engine  and  boiler  rooms  is  12  feet  high.  Brick  is  the  ma- 
terial used  for  the  building  and  largely  also  for  the  ma- 
chinery foundations.  For  exterior  ornamentation  pressed 
brick  and  cut  stone  are  employed.  The  octagonal  brick 
stack  is  particularly  massive  in  appearance.  It  is  175  feet 
high  with  a  uniform  interior  diameter  of  11  leet.  The 
building  and  plant  are  designed  to  be  absolutely  fireproof,  and 
as  there  is  hardly  anything  that  can  burn  no  insurance  is 
carried.  The  roof  is  of  corrugated  iron,  the  floors  of  cement 
or  steel  plates,  the  staircases  to  the  switchboard  gallery  and 
the  basement  of  iron,  and  every  precaution  has  been  taken  to 
avoid  the  use  of  combustible  material.   Probably  no  electric 


given  in  Fig.  i,  there  are  four  Fraser  &  Chalmers  cross- 
compound  condensing  engines,  which  develop  about  Soo 
horse  power  each  at  the  most  economical  rate  of  operation. 
On  the  shaft  of  each  engine  is  a  Siemens  &  Ha^ske  railway 
generator,  with  external  revolving  ring  armature  and  com- 
mutator, rated  at  620  horse  power.  The  combination  is 
driven  at  the  rate  of  S5  revolutions  per  minute,  and  as 
both  engine  and  dynamo  have  demonstrated  ability  to  with- 
stand overload,  between  Soo  and  900  horse  power  can  be 
obtained  from  each  unit  if  necessary.  So  far  the  load  has 
not  exceeded  the  capacity  of  one  engine,  but  of  course  the 
demand   for  power  is  constantly  increasing   as    new  lines  or 


FIG.    I.      A   TYPICAL   CHICAGO   RAILWAY   POWER   HOUSE. — ENGINE   AND    DYNAMO   ROOM    OF   THE   CALIFORNIA   AVENUE   STATION. 


Side  street  railway  companies  of  Chicago,  and,  together 
with  other  companies  covering  outlying  territory,  is  con- 
trolled by  C.  T.  Yerkes,  the  prominent  street  railway  finan- 
ceer.  The  great  extent  of  territory  served  by  these  com- 
panies is  thus  really  under  one  system  of  street  railway 
management,  and,  as  a  matter  of  fact,  the  entire  electrical 
transformation  has  been  systemalically  and  consistently  car- 
ried out  under  the  direction  of  one  man,  James  R.  Chap- 
man, acting  for  the  Yerkes  interests.  The  power  houses 
are  planned  on  the  same  lines,  and  thus  the  one  herewith 
illustrated,  the  smallest  of  the  three,  although  of  3,000 
horse  power  capacity,  may  be  regarded  as  typical.  In  all 
respects  the  station  is  modern,  complete  and  well  built.  It 
was  highly  praised  by  the  members  of  the  Western  Sociely 
of  Engineers  who  inspected  it  on  April  27th.  A  group 
picture  of  the  visiting  party  on  that  day  is  given  in  Fig,  5 
The  building,  shown  in  Fig.  4,  is  245  feet  long  and  134 
feet  wide.  Ground  room  is  ample,  and  the  station  is  de- 
signed with  reference  to  future  extension.  The  exterior 
walls   are  33    feet  high  and  the  basement  underneath  both 


power  house  in  the  country  is  more  worthy  of  description 
as  fireproof. 

By  a  longitudinal  wall  of  brick  and  iron,  the  station 
is  divided  into  two  large  apartments  of  about  equal  size. 
One  is  devoted  to  the  boilers,  feed  water  heaters  and 
boiler  pumps  and  the  other  contains  the  engines,  dynamos 
and  switchboard.  The  imposing  array  of  boilers  is  shown 
in  Fig.  3.  There  are  ten  Campbell  &  Zell  water-tube  boilers 
of  300  horse  power  each  in  five  batteries.  Crude  oil  is 
burned  in  Murphy  furnances  and  is  forced  through  pipes  to 
the  points  of  consumption  by  the  oil  pump  shown  at  the 
left  in  Fig.  3,  which  is  from  the  Snow  Steam  Pump  Works 
of  Buffalo.  The  oil  is  stored  in  tanks  outside  the  station. 
Steam  pressure  is  maintained  at  130  pounds,  and  all  steam 
pipes  leading  to  the  engines  and  smoke  flues  are  laid  be- 
neath the  floor.  Berryman  feed-water  heaters  and  boiler 
pumps  and  condensers  of  the  Blakeadmiralty  type  are  used. 
The  injectors  are  of  the  Metropolitan  double-tube  type, 
from  the  Hayden  &  Derby  Manufacturing  company. 

In  the  engine   room,  a  comprehensive  view  of  wliich  is 


extensions  are  thrown  on  the  station.     A  view  of  one  unit 
is  shou'n  in  Fig.  2. 

The  engine  room  is  completely  equipped.  A  twenty-ton 
Walker  overhead  traveling  crane.  Fig.  i,  will  transport  all 
but  the  heaviest  engine  and  dynamo  parts,  and  as  the  floor 
is  composed  of  removable  steel  plates  access  to  parts  desired 
to  be  removed  can  also  be  had  froin  the  basement.  The 
leads  from  the  dynamos  to  the  switchboard  are  conducted 
through  the  basement.  Lubricating  oil  is  fed  to  the  engine  and 
dynamo  bearings  by  an  automatic  oiling  system.  The  two 
distributing  tanks  for  this  system  are  shown  attached  to  the 
wall  at  the  left  in  Fig.  i.  A  Westinghouse  locomotive  air 
pump  forces  the  oil  from  these  tanks — one  being  for  cylinder 
oil  and  one  for  engine  oil — through  filters  and  thence  to  the 
bearings.  One  valve  controls  the  oil  supply  for  each  engine, 
and  after  use  the  oil  is  conducted  to  storage  tanks  in  the  base- 
ment, refiltered  and  used  again.  The  compressed  air  from  this 
air  pump  is  also  used  for  blowing  dust  from  the  machinery 
and  switchboard.  This  system  of  oiling  was  supplied  by 
the  Wilson  Whiting  Davis  Oiling  company  of  New  York. 
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The  large  switchboard  is  shown  in  Figs.  I  and  2.  Like 
the  engine  room,  it  is  arranged  for  ample  extension.  The 
board  is  made  up  of  polished  panels  of  black  slate,  and  is  in 
two  parts — a  dynamo  board  of  nine  panels  (four  unoccu- 
pied^ on  the  floor  level  and  a  circuit  board  of  40  panels  in 
a  gallery.  The  former  is  iS  feet  long  and  the  latter  55  leet 
long.  Each  feeder  panel  is  supplied  with  a  General  Elec- 
tric automatic  circuit  breaker,  a  Weston  shunt  ammeter  and 
a  knife  switch.  In  the  dynamo  board,  in  addition  to  a 
panel  for  each  machine,  one  panel  supports  a  large  Thom- 
son recording  wattmeter.  About  half  of  the  feeder  cables 
leave  the  power  house  through  porcelain  wall  bushings  for 
the  pole  line,  shown  in  the  exterior  view,  Fig.  4.  These  ca- 
bles can  also  be  seen  against  the  inside  of  the  wall  in  Fig. 
2.  The  other  half  is  conducted  on  a  rack  in  the  basement 
to  a  six  foot  arched  brick  tunnel,  through  which  the  feed- 
ers are  conducted  underneath  the  North  Branch  of  the  Chi- 
cago river. 

The  lines  now  operated  from  this  station  are:  Van  Buren 
street,  Milwaukee  avenue  (electric),  Elston  avenue.  North 
avenue,  Lincoln  avenue  (electric)  and  the  loops  on  Garfield, 
Center,  Webster,  Fullerton  and  Racine  avenues.  It  is  a 
noteworthy  fact  that  the  nearest  point  on  the  Van  Buren 
street  line  is  five  and  one-half  miles  from  the  station,  yet  it 
is  said  that  the  feeders  are  heavy  enough  to  provide  full  500 
volts  at  the  motors  on  this  distant  line. 


WESTERN    ELECTRICIAN. 

when  he  breathed  his  last.  Up  to  within  a  ew  moments  of 
his  death  he  was  conscious,  and  recognized  his  relatives  as 
they  spoke  to  him. 

William  James  Richardson  was  born  in  the  city  of  Al- 
bany, N.  Y.,  October  22d,  forty-six  yeais  ago.  His  early 
education  was  secured  at  the  state  normal  school  there,  and 
after  passing  from  the  lowest  to  the  highest  department  in 
the  school  he  went  to  the  p.rincipal.business  college  of  the 
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years.  Ever  since  that  time  he  has  been  an  enthusiastic 
member  of  the  alumni  association  of  the  institute,  and 
rarely  missed  any  of  their  larger  meetings  and  annual  re- 
unions. For  a  year  after  leaving  the  institute  he  super- 
intended for  his  father  a  steamboat  line  which  was  operated 
between  Brooklyn  and  Rockaway  and  Canarsie.  Then  he 
again  associated  himself  directly  with  his  father  in  the  busi- 
ness of  the  railroad,  and  when  the  Atlantic  Avenue  Railroad 


Death  of  W.  J.  Richardson. 

The  announcement  of  the  death  of  William  J.  Richardson 
at  Brooklyn,  April  26th,  will  be  a  great  shock  to  the  street 
railway  men  of  the  entire  country.  Outside  of  the  immedi- 
ate circle  of  friends,  it  was  not  known  that  Mr.  Richardson 
had  been  seriously  ill.  The  cause  of  death  was  spinal  men- 
ingitis. ,  Since  the  death  of  his  father,  the  late  William 
Richardson,  president  of  the  Atlantic  avenue  railroad,  a 
large  part  of  the  work  ot  looking  out  for  the  estate  which 
was  left  had  devolved  upon  this  son.  There  had  been  many 
complications  in  business  affairs  during  the  last  six  months, 
and  much  of  his  time  had  been  devoted  to  caring  for  the  in- 
terests intrusted  to  him.  In  addition  to  that  the  great  rail- 
road strike  was  a  source  of  much  worriment  to  him.  As  a 
director  of  the  Atlantic  Avenue  Railroad  company  he  wanted 
to  do  what  was  for  the  best  interests  of  that  corporation. 
As  president  of  the  Atlantic  Avenue  Railroad  Employes' 
Mutual  Aid  association  he  wished  to  see  the  men  as  kindly 
treated  as  possible.  The  two  interests  diametrically  opposed 
to  each  other  could  not  be  harmonized,  and  the   result  was 


FIG.    4. 
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city.  In  1S64  his  father  was  made  president  of  the  Dry 
Dock,  East  Broadway  and  Battery  railroad  in  New  York 
city,  and  with  his  family  moved  to  New  York.  His  son's 
education  was  then  continued  in  the  New  York  branch  of 
the  same  business  college.  After  that  was  completed  he  en- 
tered the  English  hardware  importing  business,  and  for  a 
year  he  received  the  salary  of  $10  a  month.  At  the  end  of  two 


company  was  organized  to  operate  the  various  linesjn 
■which  Mr.  Richardson  was  interested,  William  J.  Richard- 
son was  elected  secretary,  and  filled  that  position  with  ability 
until  the  reorganization  of  the  company  put  new  men  in  con- 
trol, who  substituted  friends  of  their  own. 

When  the  Brooklyn  Traction  company  purchased  the 
control  of  the  Atlantic  avenue  railroad,  Newberry  Frost, 
who  was  then  treasurer,  resigned,  and  William  J.  Richard- 
son ihlled  for  a  time  both  positions.  It  was  said  that  there 
was  an  agreement  between  the  new  men  and  the  former 
president  of  the  company  that  William  J.  Richardson  should 
be  continued  as  secretary.  After  the  death  of  William  Rich- 
ardson, late  in  December,  1S93,  there  could  be  found  no 
trace  of  that  agreement,  and  Benjamin  Frick  was  elected  to 
take  the  place.  Mr.  Richardson  then  opened  an  office  for 
the  American  Street  Railway  association,  of  which  he  had 
been  secretary  and  treasurer  since  1SS2,  in  the  Franklin 
Trust  company  building.  Mr.  Richardson  was  quite  fond  of 
traveling  and  had  been  thcee  times  to  Europe,  several  times 
to  the  Bermudas,  and  had  also  traveled  extensively  in  this 
country. 

In  I S73  he  married  Mary  Carrington  Raymond,  the  sec- 
ond daughter  of  John  H.  Raymond,  LL.D.,  the  president  of 
Vassar  college,  by  whom  he  was  the  father  of  six  children. 
One  of  them  has  since  died.  Mr.  Richardson  has  always 
taken  a  great  interest  in  the  work  of  the  church,  attending 
the  meetings,  was  actively  engaged  in  promoting  the  inter- 
ests of  the  Young  People's  association  and  has  been  a  great 
help  to  the  pastors  of  the  church.  His  family  is  kno\\Ti  by 
his  friends  as  a  charmingly  happy  one.  Beside  the  members 
of  his  own  family,  Mr.  Richardson  had  two  brothers  and  a 
sister.  One  of  his  brothers  is  in  Europe  at  the  present 
time. 


FIG.  3.  A  TYPICAL  CHICAGO  RAILW 
that  Mr.  Richardson  w-orried  himself  sick  over  the  com- 
plications. The  strike  had  been  settled  but  a  short  time 
when  the  announcement  was  made  that  he  was  suffering 
from  nervous  prostration.  That  was  seven  weeks  ago.  A 
few  days  before  his  death  the  sickness  developed  into  acute 
spinal  meningitis.  Thursday  night  he  was  kno^vn  to  be  very 
ill  and  tlie  members  of  his  family  were  notified.  His  five 
children,  three  daughters  and  two  sons,  his  brother,  Dr. 
Richardson,  and    Dr.  Sharpe  were    present  at    his    bedside 
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years  he  had  been  steadily  advanced  and  was  receiving  $25  a 
month.  As  this  work  was  at  that  time  entirely  unnecessary, 
but  done  for  the  purpose  of  learning  the  business,  it  shows 
what  kind  of  energy  there  was  in  the  young  man.  In  1S67 
^Vdliam  Richardson  secured  control  of  the  Brooklyn  and 
Jamaica  Railroad  company  and  his  son  gave  up  the  hard- 
ware business  to  assist  him.  Alter  two  years  in  the  railroad 
business  he  desired  to  devote  himself  for  a  time  to  study 
and  attended  the   Polytechnic  Collegiate  Institute  for  three 


Cheaper  Telephones  Demanded. 

At  the  annual  meeting  of  the  Board  of  Commerce  ot 
Youngstown,  O.,  on  April  15th  the  question  o  cheaper  tele- 
phone service  was  discussed  and  resolutions  adopted  provid- 
ing that  unless  the  Bell  Telephone  company  reduced  its 
rates  to  $24  per  year  for  residences  and  $30  for  ofiices,  that 
the  board  -would  request  the  council  to  grant  a  franchise  to 
a  new  company  at  these  rates,  to  be  secured  by  a  five-year 
contract. 

Five    Hundred    Subscribers   Secured    in 
Lincoln,  Neb. 

[From  the  Lincoln  Journal^ 

promoters  of  the  proposed  ne«-  telephone  system  have 
succeeded  in  interesting  six  or  eignt  Lincoln  citizens,  and 
articles  of  incorporation  are  now  being  drawn  up.  The 
capital  stock  is  to  be  $50,000;  a  controlling  interest  is  to  be 
owned  by  citizens  and  the  balance  by  eastern  men.  Per- 
sons interested  say  the  new  company  is  now  practically 
formed  and  that  nothing  stands  in  the  way.     The  ordinance 
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granting  a  franchise  is  yet  in  the  hands  of  City  Attorney 
Abbott,  who  will  probably  report  at  the  next  meet- 
ing of  the  council.  The  Harrison  system  is  to  be 
put  in  and  completed  in  ninety  days,  but  it  is  not  the  inten- 
tion of  the  company  to  put  up  a  building.  According  to 
agreement  resident  telephones  are  to  cost  $2  a  month  and 
office  instruments  $3  a  month.  Over  500  boua-fide  sub- 
scribers are  now  on  the  list,  enough  to  warrant  the  putting 
in  of  a  system. 

Reorganization  of  the  Mutual  Automatic 
Telephone  Company. 

Interesting  news  comes  from  Philadelphia  regarding  the 
georaniziiion   of  the  Mutual  Automatic   Telephone  com- 


and  scarcely  any  provision  was  made  to  guard  the  use  of  the 
grant  or  to  secure  any  return  to  the  city  lor  a  most  valuable 
franchise.  It  is  said  that  when  a  man  begins  to  go  down 
hill  * 'everything  appears  to  be  greased  for  the  occasion." 
So  it  was  with  this  ordinance.  It  was  promptly  passed  by 
both  branches  of  councils  and  signed  by  the  mayor. 

The  ordinance  required  the  filing  of  plans  of  work  to  be 
done  and  this  company  bought  a  cheap  map  of  the  city  and 
ruled  off  all  the  streets  with  red  ink  to  make  it  serve  as  a 
plan  of  what  it  intended  to  do.  Perhaps  nothing  more  in 
the  way  of  a  plan  could  be  asked  for,  as  it  does  not  appear 
that  the  company  intended  to  do  anything  more  than  sell 
out  at  a  high  price  the  valuable  privileges  it  had  been  granted 
for  nothing,  to  one  of  the  companies  vainly  importuning 
cotmcils  for  permission  to  establish  telephone  service.     The 


suspicion  of  being  interested  in  the  value  of  its  shares, 
should  pass  it  promptly.  The  effrontery  of  Treasurer 
Persch  in  returning  to  the  city  to  "reorganize"  bis  dis- 
credited company,  after  he  had  been  in  hiding  to  escape 
examination  as  to  the  means  employed  to  get  his  ordinance 
through  councils,  ought  to  be  rebuked,  and  no  self-respect- 
ing or  politic  councilman  will  fail  to  administer  the  rebuke. 
But  whether  councils  shall  pass  the  repealer  or  again  seek  to 
protect  the  holders  of  Mutual  Automatic  stock,  the  city 
solicitor  should  make  it  clear  that  its  franchises  have  been 
forfeited  and  are  valueless.  The  termS  of  the  ordinance 
were  not  complied  with  in  the  time  appointed,  and,  if 
councds  should  again  prove  recreant,  the  law  officers  of 
the  city  should  resist  any  attempt  of  Persch  to  dispose  of 
the  franchises  granted  to  his  company,  or  to  use  them.  If 
the  city  cannot  smoke  out  the  real  holders  of  the  blocks 
of  stock  issued  in  the  name  of  Gale,  it  should  at  least 
render  those  blocks  of  stock  valueless. 


Competition    Developing   in  the    South. 

[From  the  Chattanooga,  Tenn.,  'J'imes.'l 

The  city  council  has  at  last  settled  the  question  of  grant- 
ing a  franchise  to  a  new  telephone  company.  After  a  long 
discussion,  merited  by  the  importance  of  the  matter,  an 
ordinance  granting  a  franchise  to  the  Citizens'  Telephone 
company  of  Chattanooga  was  passed  last  night.  The  im- 
portant matter  was  entered  into  in  a  deliberate  and  business- 
like manner.  The  company  is  bound  by  reasonable  restric- 
tions, thus  protecting  the  interests  of  the  city. 

President  Carswell  said  after  the  meeting  last  night  that 
representatives  of  the  company  will  to-day  begin  a  canvass 
of  the  ciiy  for  subscribers.  They  offer  to  put  in  telephones 
at  rates  of  $30  per  year  for  business  houses  and  $24  for 
residences. 
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investigation  interrupted  the  deal,  and  nearly  a  year  after 
the  Drawbaugh  and  Central  ordinances  had  been  intro- 
duced public  opinion  forced  the  electrical  committee  to  re- 
port them  to  councils.  But  there  was  still  an  opportunity  to 
make  the  blocks  of  six  and  twenty  shares  of  Mutual  Auto- 
matic stock  worth  something  to  their  unknown  holders, 
and,   accordingly,  the  Drawbaugh  and  Central  ordinances 


pany,  whose  affairs  were  recently  investigated  by  city 
officials,  owing  to  the  fact  that  it  was  charged  that  con-  . 
siderable  stock  had  been  distributed  among  the  aldermen 
for  the  purpose  of  securing  a  franchise.  Readers  of  this 
journal  will  recall  the  proceedings  alluded  to  in  the  accom- 
panying sketch  of  the  concern  which  was  published  in  the 
Philadelphia  Ledger: 

The  Mutual  Automatic  Telephone  company  was  organized 
with  a  capital  of  $10,000,  of  which  only  $r,ooo  was  paid  in. 
It  had  the  usual  complement  of  officers,  but  from  the 
president  down  to  the  directors  all  who  could  be  questioned 
during  the  recent  investigation  denied  having  any  more  than 
the  most  general  knowledge  of  its  affairs.  Treasurer  Persch 
was  "the  head  and  front  of  the  offending"  and  he  could  not 
be  found  while  the  investigating  committee  was  reluctantly 
pursuing  its  inquiry.  Besides  its  capital  of  $1,000  the  com- 
pany was  supposed  to  have  the  right  to  use  a  switchboard, 
from  which  the  name  of  the  corporation  was  derived,  but 
eventually  it  was  ascertained  that  it  had  no  system,  no 
switchboard — nothing  whatever  with  which  to  begin  busi- 
ness. The  company  was  slill  more  remarkable  in  having  no 
stockholders  of  importance.  The  two  largest  individual 
stockholders  outside  of  Treasurer  Persch  and  Clerk  Gale, 
who  held  stock  as  trustee-,  testified  that  their  names  had 
been  used  without  their  consent  or  knowledge.  Much  of  the 
stock  had  been  issued  to  Gale  in  blocks  of  six  and  twenty 
shares,  the  number  of  blocks  of  six  being  sufficient,  if  properly 
distributed,  to  control  a  two-ihirds  vote  of  the  Common 
Council,  and  ihe  number  of  blocks  of  twenty  being  sufficient 
to  control  the  Select  Council  in  the  same  way.  I'here  were 
also  a  few  blocks  of  500  shares,  of  which  nothing  could  be 
learned.  In  the  course  of  the  inquiry  into  the  company's 
affairs  the  fact  was  developed  that  one  of  the  blocks  of  six 
shares  was  in  the  estate  of  a  councilman  who  had  died.  In 
itself  that  fact  might  have  been  of  little  significance.  But 
another  councilman  interested  himself  to  buy  these  six  shares 
acting,  he  said,  on  behalf  of  a  client  whose  name  he  refused 
to  disclose.  At  all  events  this  block  of  six  shares  and  and  all 
the  other  blocks  disappeared.  All  this  was  disclosed  long 
after  the  company  had  been  given  extraordinary  privileges, 
and  after  a  committee  of  councils  specially  selected  to 
smother  an  investigation  had  been  forced  by  public  opinion 
and  the  resolution  of  its  chairman,  Mr.  Roberts,  to  call  the 
witnesses  who  could  tell  this  much.  Mr.  Persch,  the  treas- 
urer, and  his  clerk,  Gale,  left  the  city  as  soon  as  the  investi- 
gation was  ordered,  and  they  did  not  return  until  after  the 
committee  had  expired  by  limitation. 

These  recently  ascertained  facts  about  the  company,  the 
disclosures  made  on  the  witness  stand,  the  strenuous  efforts 
made  to  prevent  an  investigation,  the  refusal  of  Councilman 
Simon  to  reveal  the  name  of  his  client  who  wanted  to  buy 
up  the  stock  of  a  dead  councilman,  and  the  running  away  of 
Persch  and  Gale  from  the  jurisdiction  of  our  courts  should 
be  read  in  the  light  of  the  action  of  councils  on  telephone 
ordinances. 

More  than  a  year  ago  the  business  community,  as  repre- 
sented in  trade  organizations,  demanded  reduced  telephone 
rates  and  competition  in  the  business.  Two  companies, 
the  Drawbaugh  and  the  Central,  with  capital  and  systems 
to  recommend  them,  applied  for  theprivilegeof  laying  wires 
in  the  streets  of  the  city.  A  committee  of  councils  held 
their  ordinances  back,  but  when  the  Mutual  Automatic 
company  applied  for  privileges  its  ordinance  was  promptly 
reported.     The  company  was  given  everything  it  asked  for, 


No  Combination  Will  Prevent  Reduction. 

[From  the  New  York  Ti7iifs.~\ 

Very  few  persons  who  are  not  connected  with  the  Bell 
company  will  be  depressed  in  mind  by  the  discomfiture  ot 
the  organization,  or  its  downfall,  if  that  should  be  brought 
about.  For  many  years  it  has  made  itself  obnoxious  „not 
only  by  its  greed  and  its  exactions,  but  also  by  the  exercise 
of  its  great  influence  in  devious  ways  in  the  Patent  Office. 
The  manifestations  of  its  power  have  in  many  instances  been 
so  clearly  contrary  to  public  policy  that  a  vast  majority  of 
the  people  would  be  glad  to  hear  of  its  overthrow.  And  if 
the  drying  up  of  its  great  stream  of  profits  is  to  be  accom- 
panied by  a  great  extension  of  the  agencies  lor  telephonic 
communication  and  the  supplying  of  telephone  service  at  a 
cost  not  exceeding  one-half  of  the  Bell  rates,  their  satisfac- 
tion will  be  complete. 

The  condition  of  the  telephone  business  will  be  very  in- 
teresting for  a  long  time  to  come.  It  does  not  yet  clearly 
appear  whether  the  competing  organizations  now  so  vigor- 
ously attacking  the  old  exchanges   in   the  West   and  South 
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were  amended  so  as  to  require  heavy  payments  to  the  city 
for  the  privileges  granted.  But  a§  ihey  would  have  been 
accepted  even  under  these  terms,  their  consideration  was 
postponed  by  amendments,  and  they  were  finally  killed  by 
a  vote  which  was  short  of  the  required  number  for  final 
passage.  In  the  meantime  the  ordinance  to  repeal  the 
privileges  granted  to  the  Mutual  Automatic  company  was  also 
hung  up,  and  the  holders  of  the  blocks  of  six  and  twenty 
shares  congratulated  themselves  on  still  having  a  marketable 
commodity,  with  possible  customers  in  the  field. 

That  is  the  situation  of  affairs  to-day.  But  the  ordinance 
to  repeal  the  privileges  granted  to  the  Mutual  Automatic 
company  has  been  reintroduced,  and  the  members  of  the 
new  city  councils,  if  they  do  not    want   to    rest   under  the 


are  connected  with  the  new  Standard  company  or  are  inde- 
pendent of  it.  The  new  company  which  offers  service  in 
Brooklyn,  among  the  officers  of  which  are  some  of  the  leading 
capitalists  and  men  of  affairs  in  this  state,  seems  to  be  en- 
tirely distinct  from  the  Standard.  The  old  contract  between 
the  Bell  company  and  the  Western  Union  Telegraph  com- 
pany, by  which  each  was  bound  to  remain  in  its  own  field, 
will  expire  by  limitation  before  the  end  of  this  year.  There 
are  insight  possible  combinations  that  would  have  a  marked 
effect  upon  both  telephonic  and  telegraphic  communication. 
But  it  is  tolerably  plain  that  no  probable  combination  will 
prevent  a  great  reduction  of  the  cost  of  telephone  service  to 
the  public  in  the  near  future,  and  the  simplification  and  im- 
provement of  the  means  of  communication. 
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Fighting  for  Existence. 

[From  the  PUlsbiirg  Dispatch  ] 

The  war  against  extortionate  telephone  rates  that  is  jast 
starting  in  Pittsburg  has  blossomed  out  in  earnest  in  many 
other  places  nearby.  In  nearly  all  the  larger  Ohio  towns 
opposition  companies  have  started  in  to  break  the  monopoly 
of  the  big  company  which  controls  all  the  telephones  in 
this  city  and  it  is  having  a  lively  time  of  it  to  hold  its  grip 
there.  The  following  special  from  Warren,  O.,  shows  the 
situation  at  that  place: 

"The  many  new  telephone  companies  being  organized  for 
cheaper  rates  are  to  encounter  strenuous  opposition,  it  is  said, 
here  from  the  Central  company  ot  Pittsburg  which  occupies 
about  all  of  the  territory  in  this  section.  The  Pittsburg 
company  is  reported  as  saying  that  rates  will  be  reduced  to 
fit  any  emergency  arising  from  competition.  Warren  and 
Niles  citizens  will  organize  a  new  company  within  a  few 
days.    They  already  have  a  franchise  here." 


Gerst  Telephone  Bill  Not  a  Strike. 

[From  the  Rochester  Post-E.x'Pj-nss.'] 

Newspapers,  politicians  and  lawyers  that  advocate  the 
interests  of  corporations  and  monopolies  rather  than 
the  interests  of  the  people  are  trying  to  prejudice  the 
Legislature  against  the  Gerst  telephone  bill  by  call- 
ing it  a  "strike."  They  would  have  the  senators 
and  assemblymen  believe  that  the  bill  is  advocated 
only  by  "a  gang  of  disreputable  individuals"  who 
make  a  precarious  livelihood  out  of  the  agitation 
by  levying  assessments  on  telephone  subscribers. 

The  bill,  however,  is  not  a  "strike,"  and  there 
is  no  good  reason  to  question  the  smceriiy  or  the 
public  spirit  of  those  who  are  urging  the  Legislature 
to  pass  it. 

The  bill  has  been  before  the  Legislature  for  several 
years;  the  telephone  company  has  always  opposed 
it,  expending  thousands  of  dollars  every  year  for 
"counsel  fees"  and  for  other  purposes,  and  has  always 
succeeded  in  defeating  it. 

This  year  it  was  introduced  in  the  Assembly  by 
Mr.  Gerst  and  in  the  Senate  by    Mr.    Persons,   two 
Buffalo  representatives  of  good  character.    The  bill 
was  formally  approved  by   the  Black  Rock  Business 
Men's  association  and    the   Buffalo   Association  of 
Telephone    Subscribers,    and  the    action    of  these 
organizations     was    ratified   by    the     B  ufifalo    Real    Estate 
Exchange,  South  Buffalo  Business  Men's  association,  Buffalo 
Lumber  Exchange,  Buffalo  Produce  Exchange,  the  Common 
Council  of  Buffalo,  and  various  other  associations  of  busi- 
ness men.      On  the  last  day  of  January  a  meeting  of  repre- 
sentatives of  commercial  organizations  in  the  city  of  New 
York    was  held,   and    what    is  known    as  the  Conference 
of  Commercial     Bodies   on    the  Telephone    Bill    was    or- 
ganized.     The    organizations    then    lepresented    in    and 
since  acting   with  the  conference  number  nearly  forty.   The 
most  imjsortant    are  the    New    York  Board  of    Trade  and 


tention  in  the  Legislature  as  any  other  measure  at  this  ses- 
sion, wholly  by  reason  of  the  very  earnest  and  persistent 
efforts  that  have  been  made  in  its  behalf  and  by  the  un- 
usually large  delegations  that  have  appeared  before  the  com- 
mittees from  different  parts  of  the  state,  and  also  by  the 
fact  that  the  organizations  herein  mentioned  have  steadily 
endorsed  the  work  done  by  their  representatives  and  by 
resolutions  formally  adopted  at  regularly  called  meetings 
have  approved  the  Persons-Gerst  telephone  bill. 

*'The  various  hearings  held  by  your  committees  were  at- 
tended by  more  than  100  representative  men  as  delegates 
from  ^their  respective  bodies  which  earnestly  support  the 
measure,  .  In  appearing  before  your  committees  all  of  those 
men  did  so  at  great  personal  sacrifice  of  time  and  conven- 
ience and  many  of  them  at  their  own  expense  for   traveling. 

"No  person  connected  with  the  work,  either  as  officer, 
counsel,  delegate,  employe,  or  in  any  other  capacity,  of  any 
of  the  organizations  represented,  nor  of  the  combined  or- 
ganizations, has  at  any  time  been  paid,  or  expects  to  be 
paid,  for  any  services  in  connection  with  this  matter. 
Their  services  have  been  rendered  wholly  in  the  public  in- 
terest. All  collections  have  been  made  under  supervision 
of  our  comtnittees  and  have  been  confined  to  the  amounts 
strictly  necessary   to    cover   traveling    expenses,  printing, 
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postage  and  telegraphing.  All  disbursements  have  been 
made  under  audit  of  responsible  members  of  our  organiza- 
tion, and  our  books  are  open  to  the  inspection  of  any  com- 
mitteee  of  the  Legislature." 

The  man  who  calls  the  telephone  bill  a  "strike"  insults 
the  intelligence  of  his  hearers.  Few  bills  have  been  intro- 
duced this  year  that  have  so  much  strength  among  the  busi- 
ness men  of  the  state. 

It  is  not  claimed  by  all  that  the  bill  is  perfect,  though 
there  are  many  who  defend  it  in  every  detail,  but  it  is  in- 
sisted upon  all  sides  that  it  is  the  duty  of  the  Legislature  to 


the  Scranton  Traction  company,  and  Robert  Reeves,  super- 
intendent of  the  Scranton  Gas  &  Water  company,  as  well 
as  several  prominent  business  men  of  Scranton,  Wilkes- 
barre  and  Carbondale,  are  largely  interested  in  the  enter- 
prise. 

A  month  ago  the  charter  was  secured,  and  since  then  the 
Interstate  company  has  secured  facts  and  figures  concerning 
the  Bell,  Drawbaugh  and  other  high  grade  telephones  and 
have  negotiated  for  the  use  of  poles  up  and  down  the  valley. 
Contracts  have  already  been  made  for  the  use  of  several 
lines  of  poles  already  erected  in  the  vicinity  of  Scranton. 

Mr.  Hand  said  that  the  telephone  scheme  was  more  than 
a  speculation  on  paper.  He  had  no  hesitancy  in  declaring 
that  line  work  will  be  started  in  this  city  and  elsewhere  as 
soon  as  franchists  are  secured. 

When  asked  whether  the  companyanticipates  being  asked 
to  pay  for  privileges  granted  by  the  city,  Mr.  Hand  replied 
in  the  negative.  He  remark-^d  that  other  electric  companies 
had  not  been  asked  to  pay  r  franchises  in  Scranton  and 
he  saw  no  reason  why  an  exception  shouM  he  made  against 
the  Interstate  company. 

The  detailed  plans  of  the  company  could  not  be  ascer- 
tained last  night.  It  was  positively  announced  that  a  tele- 
phone exchange  will  be  located  soon  in  Scranton  and  that 
Wilkesbarre  ar.d  Carbondale  and  intervening  towns 
will  be  connected  within  a  comparatively  briefperiod. 
The  Interstate  company  has  no  connection  with 
the  Standard  corporation,  nor  the  Drawbaugh  com- 
pany, which  is  negotiating  to  establish  its  manufactur- 
ing plant  here. 

Competion    Welcomed   in   New  Or- 
leans. 

[From  the  Mew  Orleans  P/'c.tyune.] 

The  prospects  of  competing  telephone   companies 

being  granted    the    privilege  of  swinging    out   their 
shingles  to  do  business  in   this  city  are   attended  by 
promises  and  assurances  of  reductions  in  the  charges 
lor  a  service,  which,  although  a  necessity,   has  been 
maintained  in  the   class  of  a  luxury,  because  of  the 
charges  before  the  expiration  of  the  principal  patents. 
The   present   movement   is    genera!    all  over   the 
country,  and  the  prospects  are  very    promising  that, 
via    the   competition   route,    the   long-hoped-for    re- 
duction  will   be   secured.     Of  course  the  local  law- 
makers may  intervene   and  ordain    that  the    present 
charges   are   not   excessive  and  refuse   to   allow   any  com- 
petition, but  they  have  already  indicated  by  their  action 
that    such   is   not  their  belief  nor  proposed  course.      The 
first   ordinance   submitted    passed   through  without   objec- 
tion from  anyone    until    it    reached   the  mayor.      He  stated 
his  objections   to    the    measure,    and  the  projectors  caused 
them  to  be  removed  from  the  ordinance,  and  thus  amended 
the  ordinance  was  again  placed  before  the  council. 

The  Standard  Telephone  company  is  also  about  to  es- 
tablish itself  here.  T)ie  company  has  already  started  to  map 
out  its  plans,  having  selected  Captain  Harry  Allen  as  its 
general  manager. 

Colonel  A.  W.  Crandall,  president  of  the  Great  South- 
ern Telephone  &  Telegraph  company,  is  at  present  out  of 
the  city  on  business  connected  with  his  company.  The  re- 
porter, in  order  to  ascertain  what  the  company  proposed  to 
do  by  way  of  meeting  or  offi'setting  the  proposed  competi- 
tion, called  at  the  office  of  the  company  and  there  met 
Joseph  J-  Fowler,  the  secretary  and  general  manager.  His 
reply  to  the  query  propounded  to  him  «  as:  "You  know  that 
the  mayor  is  already  in  receipt  of  a  communication  stating 
that  this  company  proposed  to  revise  its  rates.  This  revision, 
understand,  is  not  inspired  by  this  talked-of  competition, 
because  we  had  proposed  to  do  so  before  this  matter  was 
ever  spoken  of.  Now  as  to  details,  Mr,  Crandall  on  his  re 
turn  will  be  able  to  furnish  you  with  all  information,  and 
on  that  account  I  should  prefer  that  you  would  see  him." 


Telephone  Rates  Higher. 

fFrom  the  Miliuazi/cee  Se)iiinel.'\ 

Complaint  is  made  that  the  new  telephone  toll  rates  in 
Wisconsin  which  went  into  effect  recently  are  really  higher 
than  the  old  rates.  One  old  rate  for  instance  was  $i  for  a 
five  minutes'  talk  between  Milwaukee  and  Green  Bay,  while 
the  new  rate  is  70  cents  for  three  minutes  and  25  cents  for 
each  additional  minute.  The  old  rate  to  Madison  or  Osh- 
kosh  was  75  cents  for  five  minutes,  while  the  new  rate  is  50 
cents  for  three  minutes  and  15  cents  for  each  additional  minute. 
Manager  McLeod  was  absent  frum  Milwaukee  yesterday, 
and  Mr.  Payne  said  he  knew  nothing  about  these  rates. 
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Transportation,  Cotton  Exchange,  Lumber  Trade  associa- 
tion, Building  Exchange,  Mercantile  exchange.  Fruit  Ex- 
change, Clothing  Manufacturers'  association,  Jewelers'  as- 
sociation, Telephone  Subscribers'  association,  and  the  two 
Grocers'  associations.  Various  organizations  of  business 
men  in  Brooklyn  have  also  approved  of  the  Gerst  bill,  and 
we  are  assured  that  it  has  been  approved  also  by  associa- 
tions of  business  men  in  Albany,  Cohoes,  Einghamton, 
Lockport,  Oswego,  Bath,  Ihon,  Ithaca,  Port  Jervis,  Seneca 
Falls,  Nyack,  Utica,  Schenectady,  Roches'ter,  Cortland, 
Geneva,  Syracuse,  and  in  other  cities  and  villages.  Repre- 
sentatives of  the  conference  have  attended  hearings  on  the 
bill  at  Albany  on  no  less  than  five  different  days  and  have 
been  very  active  in  behalf  of  the  bill.  The  conference  itself 
has  had  many  public  meetings,  which  have  been  largely  at- 
tended. In  a  statement  to  the  Legislature,  its  officers 
soy: 

"We  believe  that  this  discussion  has  attracted  as  much  at- 


consider  it,  to  improve  and  perfect  it,  and  to  pass  a  measure 
that  will  furnish  some  relief  to  the  people. 

Telephone   Project  in  the    Lackawanna 
Region. 

[From  the  ScrLinton,  Pa,,  Trll'imc.'] 
A  number  of  prominent  Wilkesbarre,  Scranton  and 
Carbondale  business  men  have  formed  themselves  into  the 
Interstate  Telephone  company,  with  the  purpose  of  string- 
ing telephone  wires  throughout  the  Lackawanna  region  and 
establishing  a  telephone  system  between  Carbon.lale  and 
Wilkesbarre. 

The  officers  of  the  company  are:  John  Graham  of  Wilkes- 
barre, general  manager  of  the  Wdkesbarre  &  Wyoming 
Valley  Traction  company,  president;  Timothy  Burke  of 
Scranton,  vice-president;  Horace  E.  I-Iand  of  Scranton, 
secretary  and  treasurer.     J.  R.  Beelem,  general   manager  of 


Porcelain  Factory  at  Schenectady. 

One  of  the  interesting  features  of  the  growth  of  a  great 
manufacturing  concern  is  the  manner  in  which  varied  and 
widely  differing  industries  are  included  as  the  progress  of 
development  advances.  At  the  outset  a  large  dependence  is 
placed  upon  the  ouiside  manufacturer  for  raw  or  partly  fin- 
ished material,  but  as  the  art  progresses  and  higher  stand- 
ards are  required,  the  outside  manufacturer  is  no-  longer 
able  to  meet  the  demand.  The  principal  manufacturer  is 
thus  thrown  upan  his  own  resources,  with  the  result  that  he 
generally  succeeds  in  producing  something  much  superior 
to  that  which  he  formerly  was  obliged  to  procure  elsewhere. 

A  striking  example  of  this  evolution  by  necessity  is  fur- 
nished by  the  very  complete  factory  for  the  manufacture  of 
porcelain  for  electrical  purposes  which  the  General  Electric 
company  has  established  as  an  integral  part  of  its  immense 
establishment  at  Schenectady. 

An  especially  perfect  porcelain  of  hard,  white,  vitreous 
character,  dense  in  structure,  non-absorbent  and  unafi"ected 
by  acids,  alkalis  or  gases  was  demanded,  and  efforts  were 
made  to  obtain  such  porcelain  outside,  but  without  avail. 
Confronted   with  this  difficulty,   the  company  decided  to 
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build  its  own  porcelain  factor^-.  This  has  now  been  in 
operation  for  the  last  three  years  with  excellent  results.  It 
comprises  mixing,  moulding,  drying  rooms  and  kiln-;,  and 
stands  a  few  yards  away  from  the  eastern  division  of  the 
works,  between  Kruesi  avenue  and  the  Xew  York  Central 
Railway  tracks.  It  is  equipped  with  the  Jatest  and  most 
approved  machinery,  and  is  operated  by  a  corps  of  skilled 
workmen  under  the  carefal  supervision  of  an  experienced 
man.  Althoagh  only  a  pottery  in  miniature,  it  is  a  com- 
plete pottery. 

The  building  is  a  two  story  brick  structure  covering  a 
space  of  about  14,000  square  feet.  Through  the  roof  pro- 
trude the  squat  chimneys  of  the  kilns,  which  are  kept  in 
continuous  ser\'ice  with  the  constant  rush  orders. 

Entering  by  the  main  door  admission  is  immediately  had 
to  the  mixing  room,  where  the  crude  kaolin  or  china  clay, 
which  is  the  best  lor  the  purpose  that  the  market  can  sup- 
ply, is  brought  to  be  washed,  manipulated  and  mixed.  Pass- 
ng  from  the  mixing  machine  the  clay  is  placed  in 
bags  and  is  strained  through  them  to  remove  any 
material  of  a  hard  nature  which  might  interfere  with 
future  operations.  It  comes  from  the  straining  press 
in  large  lumps  and  in  that  condition  is  partly  dried, 
placed  in  a  pulverizer  and  reduced  to  the  necessary 
condition  for  transmission  to  the  press  room,  which 
't  reaches  in  the  shape  of  a  moist,  grayish,  disinteg- 
rated clay. 

The  press  room  is  immediate'y  over  the  mixing 
room,  and  is  well  lighted  and  ventilated  by  large 
windows  on  three  sides.  The  presses  in  which  the 
porcelain  is  moulded  are  upright  screw  presses  and 
stand  along  the  three  sides  of  the  room  directly  under 
the  windows.  The  operations  in  this  room  appear 
very  simple,  but  it  is  here  that  porcelain  of  the  most 
intricate  shapes  and  fashions  is  turned  j-.U  to  meet 
special  orders.  The  moulds  used  are  of  special  tool 
steel,  which  are  made  in  the  worlds  themselves  by  a 
corps  of  efficent  tool  makers.  Before  cutting  these  moulds, 
or  dies,  the  shrinkage  of  the  porcelain  in  drying  and  baking 
is  calculated  to  a  nicety  in  order  that  when  the  porcelain  in 
its  finished  state  leaves  the  kilns  the  metal  parts  which 
have  been  stamped  out  in  the  punch  press  house  a  fewyards 
away  may  fit  accurately.  The  catalogue  number  of  the  por- 
celain appliance  is  cut  in  the  die,  and  this  appears  in  relief 
on  the  base  of  the  finished  device. 

The  lower  part  of  the  die  is  fixed  to  a  small  table,  which 


tion  and  the  upper  mould  rises,  the  lower  one  being  ele- 
\-ated  by  the  foot  lever  at  the  same  time.  Depression  ol 
the  latter  lowers  the  lower  die  and  leaves  the  mass  of  clay, 
which  has  assumed  the  form  desired,  in  the  hands  of  the 
workman.  This,  with  others,  is  laid  upon  a  rack  in  order 
that  the  pieces  may  undergo  a  process  of  air  drying.  The 
entire  space  in  the  center  of  the  press  room,  as  well  as  a 
parr  of  the  second  floor  of  the  main  building,  is  occupied  by 
these  racks.  They  are  always  full,  for  the  press  room  is 
taxed  to  the  utmost  to  keep  up  with  the  orders. 

A  door  in  the  press  room  opens  into  a  spacious  room, 
which  occupies  part  of  the  second  floor  of  the  left  wing 
andthe  whole  of  the  main  building.  In  this  room  all  the 
pieces  are  corrected  before  they  are  sent  to  the  kilns.  The 
burrs  are  removed  from  all  the  holes  through  which  screws 
or  punchings  are  to  pass,  the  marks  of  the  dies  are  cut  off, 
and  the  pieces  put  into  final  condition  for  baking.  Through 
this  room  pass  the  upper  parts  of  the  kilns. 
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Descending  from  this  clay  finishing  room  the  kiln  room 
on  the  giound  floor  is  reached.  The  pottery  kilns  ^re  four 
in  number  and  were  constructed  by  one  of  the  best  kiln 
builders  in  Trenton.  Around  the  kilns  stand  piles  of  yel- 
low "hiliers"and  "saggers,"  which  are  made  in  one  corner 
ofthe  kiln  room.  Into  these  clay  pots  or  pans  the  moulded 
pieced  are  placed.  When  full  a  cover  is  placed  over  each 
and  hermetically  sealed.  The  kiln  is  then  filled  and  the 
doors  closed. 


the  right  wing  of  the  building,  where  these  appliances  move 
along  from  operation  to  operation  with  a  rapidity  uhich 
speaks  volumes  for  the  dexterity  of  the  workers.  Here  the 
brass  punchings  are  applied  to  the  cut-out,  the  screw  shells 
fastened  to  the  connections,  the  screws  set  and  the  insulat- 
ing composition  applied  where  needed.  In  another  part  of 
■the  room  are  made  the  thousands  of  key  and  keyless  sockets, 
with  porcelain  bases  and  polished  brass  shells,  and  millions 
of  glass  fuse  plugs  for  the  plug  cut-outs.  At  the  table 
where  the  plugs  are  made  a  striking  feature  is  the  electric 
soldering  devices,  used  to  soLler  the  fuse  metal  to  the  tip 
and  exterior  screw  shell  of  the  plug. 

The  assembling  of  ratchet  snap  switches  occupies  a  little 
department  by  itself,  as  does  the  manufacture  of  the  cop- 
per terminal  fuses  for  link  cut-outs.  In  sundry  other  por- 
tions of  the  large  room  other  porcelaim  appliances  of  varied  . 
character  are  made  ready.  The  finished  appliances  are 
then  passed  on  to  the  next  room,  where,  each  neatly 
wrapped  in  tissue  paper,  they  are  packed  in  brown 
card  boxes  bearing  a  label  showing  their  source  and 
giving  their  description. 

The  insulators  for  special  work,  such  as  for  trans- 
mission at  very  high  voltages,  are  tested  in  a  small 
room  adjoining.  During  a  recent  visit  an  electrician 
in  this  room  was  busily  engaged  in  testing  the  large 
double  petticoat  insulators  for  the  important  Folsom- 
Sairamento  power  transmission  plant.  Each  insula- 
tor is  subjected  to  as  severe  a  test  as  could  be  de- 
vised, and  before  being  accepted  as  satisfactory 
must  show  its  capability  of  withstanding  a  pressure 
of  25,000  vohs  alternating.  In  order  to  test  the 
endurance  of  these  insulators,  the  testing  current 
was  raised  as  high  as  52,000  volts  before  any  of 
those  subjected  to  the  test  gave  away.  I'he  only 
trace  of  the  enormous  pressure  ttien  apparent  on 
the  outside  of  the  insulator  was  a  pin  point  hole 
scarcely  perceptible.  To  such  perfection  has  the 
manufacture  of  porcelain  for  electrical  purposes  attained. 
In  the  use  of  porcelain  as  the  most  convenient  and  satis- 
factory insulating  material,  the  General  Electric  company 
claims  to  have  been  the  pioneer.  Long  before  porcelain 
was  used  by  other  manufacturers,  the  appliances  of  this 
company  were  widely  employed  and  had  earned  a  high 
reputation  for  e.\:cellence.  Gradually  electrical  manu- 
facturers came  to  recognize  the  merits  of  porcelain,  as  the 
electrical  consumer  had  done  already,  and  porcelain  has 
come  into  much  more  general  use,  until  to-day  it  is  used 
almost  universally  for  insulation  purposes. 


No  Thought  of  Retiring. 

[From  the  New  York  S/m.]    • 

Tuesday  last  was  the  seventieih  birthday  of  President 
Thomas  T.  Eckert  of  the  Western  Union  Telegraph  com- 
pany. Yet  he  has  not  a  thought  of  retiring  because  of  his 
age,  or  of  asking  a  pension  because  of  his  long  years  of  serv- 
ice for  the  company.  He  was  on  duty  as  usual  at  his  office 
on  his  birthday,  and  went  to  work  as  lively  as  he  went  to  it 
a  half  century  ago.  He  stopped  awhile  to  receive  the  con- 
gratulations of  the  company's  employes  and  to  hear  a  poem: 

Three  score  and  ten,  life's  autimn  year. 
Greets  70U  erect  and  strong,  with  theer. 

Then  he  set  to  work  till  it  was  time  to  go  home  and  take 
a  rest  in  preparation  for  the  next  day.  He  may  keep  up 
that  kind  of  thing  for  many  a  long  year  yet;  and  any  man 
who  dared  to  talk  to  him  about  retiring  as  a  veteran  would 
probably  soon  be  made  to  wish  he  had  kept  still. 

There  are  thousands  of  men  in  business  life  as  old  and  as 
active  as  President  Eckert.  It  is  only  in  military  life  that 
men  are  regarded  as  unfit  lor  further  duty  when  they  have 
_;ot  beyond  iheir  youth. 
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can  be  moved  up  or  down  by  means  of  a  foot  lever,  and  is 
set  in  a  hollow  space  in  the  larger  table  forming  the  base 
ofthe  press.  The  upper  part  of  the  mould  is  fitted  to  a 
sliding  bar,  which  is  elevated  and  depressed  by  the  lever 
and  screw.  The  die  being  fixed  in  position,  the  pressman 
takes  a  portion  of  the  pulverized  clay  and  weighs  the 
proper  quantity  in  a  pair  of  scales.  With  a  small  brush  the 
two  dies  are  then  thoroughly  dampened,  the  lower  mould  is 
lowered  to  its  normal  position,  and  the  operator  pours  in 
the  clay,  which  he  presses  evenly  down  with  his  hands  to 
give  it  a  preliminary  packing.  A  vigorous  twist  is  given  to 
the  lever  and  the  upper  die  is  brought  down  upon  the  clay 
with  considerable  pressure,  which  is  increased  by  an  addi- 
tional pull  at  the  lever.  Another  twist  in  the  reverse  direc- 


ECTADV. — CORNER  OF  ASSEMBLY  ROOM. 

■  After  the  first  baking  the  porcelain  comes  out  in  the  form 
of  a  hard,  white,  compact  biscuit.  For  certain  insulating 
purposes,  this  biscuit  is  employed  as  it  comes  from  the 
kilns.  It  is  non-absorbent  to  a  high  degree,  and  is  used 
for  socket  bases  and  other  purposes  where  the  porcelain  is 
not  exposed.  For  switch  bases,  insulators,  cut-outs,  etc., 
however,  the  porcelain  is  glazed  and  subjected  to  another 
firing.  When  it  leaves  the  firing  kiln  it  is  as  nearly  perfect 
as  the  potter's  art  can  make  it.  It  is  beautifully  white, 
compact  in  texture,  extremely  hard,  is  unaffected  by  moist- 
ure and  has  exceedingly  high  insulating  properties. 

From  the  kilns  the  porcelain  which  is  to  be  used  in  cut- 
outs, switches,  sockets,  transformer  connecting  boards  and 
in  many  other  appliances  is  taken  to  the  second  story  of 


The  Regulator  Patent. 

Judge  Robert  S.  Taylor,  who  represented  the  govern- 
ment in  the  Berliner  telephone  suit  at  Boston,  was  in  Chi- 
cago on  Thursday  of  last  week  to  file  the  brief  for  Iha 
Thomson-Houston  company  in  the  United  States  Circuit 
<_"ourt  of  Appeals  in  the  suit  against  the  Western  Electric 
company  upon  the  regulator  patent.  Judge  Grosscup 
found  the  patent  void,  as  detailed  in  the  Western  Elec- 
iRiciAN  of  January  igth  last,  and,  as  the  Thomson-Hous- 
ton company  has  taken  an  appeal,  it  is  expected  that  the 
case  will  be  heard  before  Judges  Woods,  Jenkins  and 
Showalter  in  the  Circuit  Comrt  of  Appeals  in  the  latter  part 
of  May.  


According  to  the  Newark,  Ohio,  Daily  Advocate  of  April 
13th,  the  new  telejjhone  exchange  in  that  place  is  about  com- 
jileted.  There  are  over  two  hundred  'phones  in  operation, 
and  as  fast  as  the  instruments  arrive  an  additional  one  hun- 
dred \villbe  connected  up,  making  the  total  number  of  sub- 
scribers three  hundred.  This  is  said  to  be  the  largest  ex- 
change in  the  state  operated  by  a  local  company.  In  Febru- 
ary the  Newark  Telephone  company  made  a  contract  with 
the  Western  Telephone  Construction  company  of  Chicago, 
111.,  to  construct  a  two  hundred  telephone  exchange  com- 
plete. Work  was  commenced  on  February  i6th,  and  not- 
withstanding the  fact  of  three  feet  of  frost  in  the  ground, 
necessitating  the  use  of  dynamite  to  blow  out  the  holes,  the 
construction  company  has  fulfilled  its  contract  to  the  letter, 
which  required  two  hundred  telephones  to  be  connected  and 
in  operation  April  15th. 
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The  eastern  office  of  the  Western  Electrician  has 
been  removed  to  loS  Times  Building,  New  York. 

In  another  column  is  presented  an  article  on  the  elec- 
trical features  at  the  Atlanta  Exposition,  the  preparations 
that  are  in  progress  for  lighting  the  grounds  and  buildings 
and  providing  attractive  features  for  exhibition  in  the  build- 
ing set  aside  for  electrical  apparatus.  It  may  be  men- 
tioned that  this  is  the  first  authoritative  statement  of  the 
plan's  of  the  department  of  electricity  of  the  exposition  com- 
pany, and  Mr.  Atkinson,  chairmanof  the  committee  on  elec- 
tricity, takes  this  occasion  to  announce  through  the  Wesi- 
ERN  Electrician  that  every  facility  will  be  afforded  ex- 
hibitors for  displaying  their  specialties  to  the  best  advan- 
tage. No  doubt  the  electrical  fraternily  will  take  advan- 
tage of  the  opportunity. 

There  are  few  men  in  the  street  railway  business  in  this 
country  whose  death  would  come  home  so  closely  as  a  per- 
sonal loss  to  such  a  great  number  of  men  identified  with  sim- 
ilar enterprises  as  did  that  of  \Yilliam  James  Richardson  of 
Brooklyn,  whose  untimely  taking  off  is  noted  in  another 
column.  Mr.  Richardson  was  an  estimable  gentleman  of 
engaging  manner  and  gentle  disposition,  admired  by  his 
business  associates  for  his  great  executive  ability,  his 
energ}',  perseverance  and  fidelity  to  principle,  and  beloved 
by  his  subordinates  for  his  consideration  and  his  constant 
efforts  to  better  their  condition  and  secure  at  all  times 
recognition  of  their  rights.  Aside  from  his  connection  with 
and  financial  interest  in  the  Brooklyn  street  railways,  he 


was  secretary  of-  the  American  Street  Railway  association 
and  secretary  of  the  New  York  State  Street  Railway  asso- 
ciation, and  president  of  the  Atlantic  Aid  association,  an 
organization  of  employes  of  the  company  with  the  manage- 
ment of  which  he  had  so  long  been  identified.  An  evidence 
of  the  implicit  confidence  whicli  the  employes  had  in  Mr. 
Richardson's  sense  of  fairness  and  his  great  personal  honor 
is  found  in  their  action  in  offering  to  submit  their  recent 
differences  with  the  company  to  his  consideration, 
pledging  themselves  to  abide  by  his  decision.  When  the 
fact  of  Mr.  Richardson's  financial  interest  in  the  company 
is  taken  into  account  and  also  the  position  he  held  in  the 
street  railway  world,  as  representing  the  capital  invested 
throughout  the  country  in  similar  projects,  by  reason  of  his 
position  as  secretary  of  the  two  leading  street  railway  or- 
ganizations of  the  country,  an  idea  can  be  gained  of  the 
estimation  in  which  he  was  held.  The  action  of  the  Brook- 
lyn employes  was  a  fitting  tribute  to  a  worthy  man.  He 
was  a  powerful  friend  of  the  workingmen  of  Brooklyn,  and 
his  death  may  well  be  considered  by  each  of  them  as  a 
personal  loss.  The  lesson  of  his  life  was  a  good  one,  em- 
phasizing as  it  did  the  respective  rights  and  responsibilities 
of  capital  and  labor,  and  the  influence  of  his  teachings,  by 
precept  and  example,  should  long  be  felt  in  the  com- 
munity.   

In  New  Jersey,  as  in  Pennsylvania,  Massachusetts  and 
Connecticut,  the  introduction  of  the  trolley  for  suburban 
service  is  not  to  be  accomplished  without  a  struggle. 
The  steam  roads  will  oppose  it  vigorously,  for  they  realize 
that  they  cannot  compete  with  it  in  this  class  of  busmess. 
The  Central  Railroad  company  of  New  Jersey  has  al- 
ready begun  a  crusade  against  the  establishment  of  an 
extensive  network  of  trolley  lines  contemplated  by  the 
New  York  &  Philadelphia  Traction  company.  The  latter 
corporation  proposes  to  connect  practically  with  every 
steam  road  in  the  state  and  with  almost  every  electric 
road  between  the  Hudson  River  and  Cape  May.  As 
projected  the  road  forms  a  connection  between  the  Met- 
ropolitan Traction  company  of  New  York,  the  Consoli- 
dated Traction  company  of  Jersey  City  and  the  Phila- 
delphia Traction  company  of  Philadelphia,  all  of  which 
are  practically  controlled  by  the  same  interests.  The 
establishment  of  this  extensive  system  would  mean  seri- 
ous competition  for  the  steam  lines,  and  the  Central  Rail- 
road company  of  New  Jersey  does  not  propose  to  permit 
the  building  up  of  such  foniiidable  competition  if  it  can 
prevent  it.  Accordingly  the  Jersey  Central  has  appealed  to 
the  courts,  and  the  rights  of  trolley  lines  in  the  state  will  be 
passed  upon.  In  this  contest  the  Jersey  Central  will  en- 
deavor to  have  the  courts  follow  the  recent  decision  of  the 
Supreme  Courts  of  Pennsylvania  and  Massachusetts  to  the 
effect  that  road  commissioners  and  other  public  officials  can- 
not give  away  the  public  highways  to  corporations  for  the 
use  of  the  trolley  roads.  Work  on  the  trolley  roads  has  been 
discontinued  under  a  writ  of  certiorari  obtained  by  the  Jer- 
sey Central,  which  may  possibly  delay  further  construction 
of  the  trolley  roads  until  the  constitutionality  of  the  law 
which  now  enables  the  traction  company  to  secure  franchises 
to  construct  its  road  along  the  public  highwnys  is  tested  in 
the  Supreme  Court  of  the  state.  The  case  is  one  of  consid- 
erable importance  to  projectors  of  similar  enterprises  in 
other  states,  and  the  decision  will  undoubtedly  greatly  in- 
fluence further  developments  in  trolley  roads  for  suburban 
service.  

SiKCE  the  expiration  of  the  fun  jamental  patents  of  the 
Bell  company  opened  the  telephone  field  there  has  been  a 
growing  demand  on  the  part  of  the  public  for  improved  serv- 
ice and  reduced  rates.  In  many  cases  where  the  Bell  in- 
terests have  failed  to  accede  to  this  demand  competition  has 
sprung  up,  and  in  some  instances  appeals  have  been  made  to 
state  legislatures  to  regulate  telephone  charges  by  law. 
Thus  far  the  latter  plan  has  failed  to  secure  relief  for  the 
subscribers,  and  it  is  quite  generally  regarded  as  an  expen- 
sive, unsatisfactory  and  dangerous  policy.  The  Bell  inter- 
ests are  represented  at  state  capitols  by  powerful  and  expe-  ■ 
rienced  agents  whenever  trouble  is  anticipated  and  they  seem 
to  possess  some  very  potent  means  of  winning  over  mem- 
bers of  legislatures  to  their  cause.  The  general  argument 
that  legislative  interference  in  the  affairs  of  a  corporation  is 
bad  public  policy  ser\'es  as  an  excellent  excuse  with  men  of 
business  for  opposing  such  measures.  It  is  unquestionably 
a  dangerous  precedent  to  establish  and  should  only  be  re- 
sorted to  in  a  great  emergency.  It  is  therefore  gratifying  to 
note  the  growing  tendency  of  the  public  to  look  for  relief 
when  dissatisfaction  exists  to  the  natural  means  at  its  com- 
mand, namely,  competition.  At  the  present  time  there  is 
evidence  on  all  sides  that  the  Bell  interests,  which  have  so 
long  enjoyed  immunity  from  competition,  will  soon  be  en- 
gaged in  the  greatest  struggle  of  their  history.  In  every  part 
of  the  country  rival  companies  are  springing  up,  and  they 
are  receiving  enthusiastic  support  from  Bell  subscribers  as 
well  as  from  those  who  heretofore  have  been  unable  to  enjoy 


the  advantages  of  telephone  service  owing  to  the  excessive 
charges  made  by  the  Bell  company  while  it  monopolized  the 
business.  Correspondents  of  the  Western  Electrician 
in  all  parts  of  the  United  States  report  unusual  activity  in 
the  telephone  field,  and  these  accounts  are  corroborated  by 
the  daily  papers,  which  record  the  growing  interest  that  is 
manifested  everywhere  in  the  great  controversy  that  is  just 
beginning.  The  West  and  Northwest  seem  to  be  the 
most  inviting  field  for  projecters  of  these  enterprises  and  al- 
ready several  large  exchanges  have  been  begun,  while  at 
numerous  other  points  agents  are  canvassing  for  subscribers. 
The  Bell  company  refuses  to  seriously  consider  some  of 
these  projects  in  the  light  of  competition,  and  in  other  cases 
it  has  shown  a  disposition  to  crush  these  rivals.  This  latter 
policy  can  not  bs  followed  successfully,  of  course,  for  any 
length  of  time,  even  by  such  a  powerful  corporation  as  the 
American  Bell  Telephone  company,  with  its  vast  resources 
and  great  influence.  No  longer  protected  in  a  monopoly  of 
the  telephone  business,  it  must  stand  ready  to  meet  compe- 
tition and  conduct  its  business  upon  the  same  footing  as 
other  great  enterprises,  and  it  can  only  hope  for  success  m 
following  well  established  business  principles,  by  giving  the 
best  service  possible  at  the  lowest  rale  at  which  the  business 
can  be  conducted  and  pay  a  fair  return  on  the  actual  capital 
invested. 


Among  the  bills  pending  in  the  Illinois  Legislature  is  one 
intended  to  regulate  the  granting  of  franchises  by  city  coun- 
cils and  village  boards,  which  will  have  a  salutary  effect  if 
enacted  and  enforced.  The  measure  has  already  passed  the 
House,  the  vote  being  almost  unanimous  in  its  favor,  and 
it  is  not  anticipated  that  serious  opposition  will  be  encoun- 
tered in  the  Senate.  It  is  provided  that  city  councils  and 
village  boards  "shall  have  no  power  to  grant  to  any  person 
or  corporation  a  franchise  authorizmg  the  laying  of  gas 
pi]ies  for  the  distribution  of  inflammable  gas,  for  fuel  or 
lighting  purposes,  or  to  lay  in  or  on  the  ground  or  string 
on  poles  any  wires  on,  over,  or  by  which  electricity  for  light- 
ing purposes  is  to  be  used,  conveyed  or  distributed  in  any 
street,  alley  or  public  grounds  in  any  such  city,  village  or 
incorporated  town,  except  upon  the  petition  of  the  owners  of 
the  land  representing  more  than  one-half  of  the  frontage 
of  the  street  or  alley  of  any  block  along  which  it  is  pro- 
posed to  lay  such  pipes  or  wires,  or  string  such  wires."  An 
important  provision  in  this  bill  is  that  "when  the  street  or 
alley,  or  part  thereof,  sought  to  be  used  shall  be  continu- 
ous for  more  than  one  block  no  petition  of  land-owners 
shall  be  valid  unless  it  shall  be  signed'  by  the  owners  of 
the  land  representing  more  than  one-half  of  the  frontage  of 
each  block  of  the  street  or  the  part  in  which  it  is  sought  to 
lay  pipes  or  wires  or  string  wires."  On  the  face  of  the  bill  it 
appears  to  be  an  excellent  measure,  and  if  it  should  become 
a  law  it  promises  to  work  to  the  advantage  of  legitimate  en- 
terprises. It  is  aimed  jiarticularly  at  the  policy  adopted  by 
the  City  Council  of  Chicago  to  sand-bag  established  com- 
panies by  threatening  to  ruin  their  business  through  rival  con- 
cerns— straw  companies -fostered  by  corrupt  politicians.  An 
example  of  this  kind  is  found  in  the  recent  granting  of  valu- 
able franchises  to  an  alleged  electrical  corporation  without 
any  financial  standing  whatever.  It  is  known  that  this  com- 
pany had  no  real  existence  and  that  when  the  ordinance  was 
adopted  it  was  offered  for  sale  to  several  companies  and  in- 
dividual capitalists  who  were  contemplating  engaging  in 
enterprises  covered  by  this  ordinance.  This  outrageous 
business  has  been  conducted  so  openly  that  it  became  a  pub- 
lic disgrace  and  many  of  the  aldermen  who  were  interested 
in  the  deal  referred  to  and  who  attempted  to  secure  re- 
election were  defeated.  I'he  lesson  of  this  rebuke  may  soon 
be  forgotten  and  it  is  therefore  proposed  to  protect  the 
property  owners  by  the  enactment  of  the  measure  whose 
chief  features  are  here  presented. 

It  is  easy  enough  for  reputable  business  men  to  form  a 
company  and  secure  a  franchise  when  there  is  a  demand  for 
a  new  enterprise,  but  it  is  an  outrage  on  legitimate  corpora- 
tions already  established  as  well  as  upon  property  owners  to 
permit  the  council  to  grant  franchises  to  irresponsible  men, 
by  which  streets  may  be  torn  up  and  legitimate  business 
enterprises  threatened  unless  the  latter  submit  to  blackmail 
for  "protection."  If  the  proposed  measure  becomes  a  law 
it  will  act  as  a  check  upon  boodling  councils,  and  existing 
companies  will  be  more  secure  in  their  rights.  It  will  give  a 
majority  of  the  property  owners  a  veto  on  ordinances  for  cer- 
tain classes  of  franchises.  The  right  of  owners  of  abutting 
properly  to  say  whether  a  street  shall  be  used  for  railroad 
purposes  has  long  been  recognized.  This  bill  recognizes 
the  right  of  the  owner  of  property  abutting  on  a  street 
which  he  has  paid  heavy  assessments  to  improve  to  have 
a  voice  in  deciding  whether  the  pavement  shall  be  torn  up 
and  damaged,  possibly  for  his  ultimate  benefit,  but  generally 
to  his  immediate  and  also  ultimate  detriment.  Moreover, 
it  does  not  prevent  honest  competition,  but  rather  encour^ 
ages  it,  for  it  gives  property  owners  a  voice  in  the  disposition 
of  privileges  to  corporations. 
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Electricity  at  the  Atlanta  Exposition. 
By  H.  M.  Atkinson. 

The  department  of  electricity  of  the  Cotton  States  and 
International  Exposition  company  is  confronted  with  two 
separate  and  distinct  problem^;:  First,  the  lighting  of  the 
grounds  and  the  interiors  of  the  buildings  and  furnishing 
such  necessary  facilities  in  the  way  of  power  as  may  be  re- 
quired; second,  filling  the  electricity  buildmg,  comprising 
22,750  square  feet  of  floor  space,  with  exhibits  which  will 
show  as  comprehensively  as  possible  the  progress  made  up 
to  the  present  time  in  electrical  inventions  and  their  applica- 
tion to  practical  uses. 

In  making  provision  for  the  lighting  of  the  grounds  and 
the  furnishing  of  power  where  needed,  a  great  deal  of  study 
has  been  made  of  the  arrangement  of  the  grounds  and  the 
Jay  of  the  land,  with  the  idea  of  putting  to  the  best  use  the 
resources  at  the  disposal  of  this  department,  and  to  aid  in 
every  way  possible  in  bringing  out  the  beauties  of  the  land- 
scape design  of  the  grounds  and  the  architeci^^ural  effects  of 
the  buildings,  the  prevailing  idea  being  that  the  lighting  of 
the  grounds  is  simply  one  of  the'  items  that  will  go  to 
make  up  the  picture,  and  that  this  lighting  in  design  and 
location  must  fit  into  the  picture  that  will  be  presented  in 
its  proper  place,  so  as  to  make  one  harmonious  whole. 
These  lights  must  be  applied  with  the  hand  of  an  artist,  or 
the  effect  that  can  be  produced  will  be  very  likely  destroyed 
by  accentuation  at  undesirable  spots.  The  lighting  must 
be  applied  just  as  an  artist  applies  the  colors  to  a  picture, 
or  else  it  will  be  lost  or  wasted,  or  actually  injure  the  re- 
sults attained  by  the  landscape  engineer  and  the  architect. 

It  is  the  opinion  of  this  department  that  a  great  deal  of 
the  lighting  done  at  expositions  is  absol'itely  wasted  because 
applied  at  the  wrong  place  and  often  in  the  wrong  amount, 
A  great  glare  of  light  produced  at  certain  spots  simply 
serves  to  exaggerate  those  particular  localities  and  to  dwarf 
others,  and  so  distorts  the  whole.  Even  if  desirable,  which 
in  the  opinion  of  this  department  it  is  not,  it  would  be  out 
of  the  question  for  the  Cotton  States  and  International  Ex- 
position company  to  go  to  any  immense  expense  in  the 
question  of  lighting,  taking  into  consideration  the  time  the 
exposition  will  be  open;  and  it  is  unquestionably  a  fact  that 
a  moderate  amount  of  money,  as  compared  with  the  amount 
spent  at  recent  expositions,  expended  with  the  fixed  and 
definite  purpose  of  applying  the  lights  at  the  proper  places 
and  in  such  a  way  as  to  bring  out  the  beauties  of  the  scene 
and  to  accentuate  the  proper  localities,  will  be  more  satis- 
factory in  result  than  a  great  blare  and  glare  of  light  ap- 
plied without  any  intelligent  purpose. 

It  is  designed  to  have  the  light  well  diffused  throughout 
the  grounds  and  to  aid  the  effects  sought  to  be  produced  by 
the  designers  of  the  grounds  and  buildings,  rather  than  to 
dwarf  and  mar  the  same. 

The  department  is  to  be  congratulated  upon  securing,  as 
consulting  engineer,  theservices  of  Luther  Stieringer,  so  well 
known  in  connection  with  all  recent  expositions  and  who  is 
now  at  work  on  the  general  plans  for  the  application  of  the 
lighting.  The  experience  of  this  gentleman  at  Chicago, 
San  Francisco  and  various  other  places,  and  his  well-known 
reputation  and  ability,  are  a  guarantee  of  the  success  of  the 
lighting  of  the  grounds  of  the  Cotton  States  and  Interna- 
tional Exposition  company  and  will  undoubtedly  create  a 
feehng  of  confidence  in  the  minds  of  the  electrical  people 
who  expect  to  make  exhibits  or  who  are  in  any  way 
interested  in  tbe  success  of  the  electrical  part  of  the  ex- 
position. 

In  the  department  of  exhibits  a  great  deal  of  work  of  a 
preliminary  kind  has  been  done  in  this  line  with  the  idea 
of  bringing  to  the  exposiiion  the  exhibits  of  the  various  man- 
ufacturers of  electrical  apparatus  and  supplies,  and  with 
quite  gratifying  results.  The  great  disadvantage  this  de- 
partment has  worked  under  has  been  the  recent  experiences 
of  the  World's  Fair,  which  has  rendered  electrical  manu- 
facturers indisposed  to  so  soon  take  hold  of  another  expo- 
sition. In  spite  of  this,  hard  work  has  accomplished  a 
good  deal,  and  the  department  has  convinced  the  electrical 
world  that  it  cannot  hz  absent  from  this  exposition.  The 
widespread  development  of  the  South  in  an  industrial  line, 
and  the  indications  that  the  most  important  developments 
of  the  country  will  be  in  this  section  of  the  country  during 
the  next  few  years,  hold  out  attractions  that  cannot  be 
withstood.  Manufacturers  and  investors  are  turning  their 
faces  toward  the  South  in  numbers,  and  an  era  of  great 
growth  and  prosperity  for  that  section  is  at  hand.  There 
could  be  no  more  opportune  time  than  that  provided  by  the 
exposition  to  exhibit  the  important  part  that  electricity  and 
the  transmission  of  power  by  electricity  are  destined  to  play 
in  this  development  and  growth,  and  exhibits  in  the  elec- 
trical line  are  particularly  timely,  and  will  undoubtedly  be 
followed  by  results  far-reaching  in  their  effects.  There  can 
be  no  possible  doubt  but  that  this  opportunity  provided  at 
just  the  right  time  will  be  largely  availed  of  by  the  elec- 
trical world,  and  the  work  already  done  in  this  department 
assures  a  varied  and  interesting  display. 


This  department  has  had  experts  traveling  in  its  interests 
throughout  a  large  section  of  the  country,  explaining  the 
plan  and  scope  of  the  exposition,  and  the  necessity  for  rep- 
resentation in  one  shape  or  another.  This  work  has  devel- 
oped the  fact  that  the  exhibits  will  be  of  the  most  approved 
and  up-to-date  pattern,  and  as  rapid  strides  are  being  made 
and  will  be  made  in  the  improvement  of  apparatus  and  de- 
vices of  all  kinds,  the  electrical  department  must  and  will 
awaken  new  interest  and  be  an  important  factor  at  the  com- 
ing exposition.  Liberal  terms  are  offered  manufacturers 
and  dealers  for  the  placing  of  operative  exhibits  in  the  ma- 
chinery hall,  and  this  department  has  already  secured  all  the 
apparatus  necessary  for  the  providing  of  the  service  lighting 
and  power  of  the  exposition.  This  could  hardly  be  other- 
wise, taking  into  consideration  the  terms  offered  and  the 
advantages  to  be  attained  by  such  exhibits.  It  is  to  the 
credit  of  the  electrical  world  that  the  opportunity  has  and  is 
being  so  readily  taken  advantage  of,  and  is  proof  of  the 
ability  of  men  in  the  electrical  line. 

The  electricity  building  is  admirably  located  for  the 
purpose,  and  it  has  the  advantage  of  not  being  too  large, 
so  that  it  will  not  be  a  great  bazaar  filled  with  a  mass  of 
articles,  a  large  part  of  which  the  public  will  not  want  to 
see,  and  which  would  necessitate  trouble  and  fatigue  in  look- 
ing over.  It  is  the  aim  of  the  department,  as  far  as  possible, 
to  make  the  electricity  building  an  exhibition  of  select 
exhibits,  sliowing  the  most  recent  developments  in  the  line 
of  manufacturing,  and  excluding  those  which  are  out  of 
date  and  which  have  been  left  behind  in  the  struggle  for 
economy  and  efficiency. 

This  article  would  be  incomplete  without  the  announce- 
ment that  the  department,  has  secured  the  services  of 
Charles  F.  Foster  as  engineer,  and  the  fact  that  the  plans 
of  the  department  will  be  executed  by  him  is  a  sufficient 
guarantee  for  their  intelligent  and  successlul  execution. 
Mr.  Foster  is  well  known  in  connection  with  his  work  at 
the  World's  Fair,  and  any  leference  to  his  career  there  or 
upon  his  general  ability  is  entirely  superfluous.  His  name 
will  carry  a  guarantee  to  those  exhibitors  who  desire  to 
contribute  operative  exhibits,  and  will  enable  them  to  con- 
sign apparatus  to  the  Exposition  company  for  this  purpose, 
with  a  feeling  of  perfect  confidence  that  they  will  be 
properly  cared  for  and  properly  operated. 

To  summarize:  The  aim  of  this  department  in  the  first 
place  is  to  light  the  grounds  properly  and  sufficiently,  with- 
out any  great  prodigality  of  light,  but  with  a  true  concep- 
tion of  theaim=;  sought  in  the  whole  design,  and  with  a 
desire  simply  to  aid  in  bringing  out  the  picture;  that  is,  the 
lighting  is  simply  one  of  the  means  to  an  end  and  must  not 
be  unduly  prominent.  And  the  second  aim  of  this  depart- 
ment is  to  make  an  exhibit  in  the  electiicity  building  which 
will  show  the  progress  of  the  science  up  to  the  present  date. 


Action  of  the  Electric  Current  on  Fused 
Sulphurets.^ 

By  Jui.es  Garnier. 

After  htiving  determined  that  carbon,  heated  lo  redness 
under  ihe  influence  of  an  electric  current  of  feeble  voltage, 
is  transported  from  the  positive  to  the  negative  electrode, 
which  fact  permitted  me  to  indicate  a  new  method  of  iron 
cementation,  I  thought  that  this  acton  of  an  electric  current 
ought  not  to  be  limited  to  carbon.  To  settle  this  point  I 
made  experiments  in  the  laboratories  of  M.  Hillairet. 

I  employed  the  arrangement  described  heretofore,  that  is 
to  say,  a  tube  of  refractory  material  placed  horizontally  in 
a  reverberatojy  furnace  and  receiving  ih'e  material  to  be 
electiolized  between  ihe  two  electrrdes  in  the  heated  part  of 
the  lube.  The  current  was  lurnished  by  a  Gramme  machine. 
I  first  experimented  with  a  very  complex  product,  a  raw 
nickel  matte  which  I  had  brought  from  Sudbury,  Canada. 
I  placed  a  certain  quantity  of  it  in  the  middle  of  the  tube 
between  the  two  carbons.  The  spaces  between  the  carbon 
rods  and  the  walls  of  the  tube  were  filled  with  refractory 
earth  mixed  with  charcoal  to  guard  against  the  intrusion  of 
oxygen,  but  not  the  exit  of  gas  under  feeble  pressure  which 
is  formed  during  the  electrolysis,  and  which  can  thus  escape 
by  the  cracks  which  the  heating  produces  in  the  clay  mass. 

The  matte  being  melted,  I  passed  a  current  of  10  volts 
and  23  amperes;  the  current  only  showed  feeble  oscillations 
according  to  the  voltmeters,  and  thus  proved  that  there  was 
a  great  regularity  in  the  conductibiljty  of  the  molten  mass. 
Gradually  the  voltage  was  lowered,  although  the  tempera- 
ture of  the  reverberatory  furnace  was  almost  constant, 
which  went  to  prove  that  the  nature  of  the  mixture  was 
changed.  After  an  hour  of  heating,  slow  cooling  and 
stoppage  of  the  current,  I  opened  the  tube.  The  positive 
carbon  rod  was  worn  to  a  feather  edge  at  its  upper  end, 
while  the  Jicgative  rod  remained  intact;  as  to  the  matte,  I 
had  an  analysis  made  of  those  parts  which  were  solidified  at 
the  point  of  contact  of  the  two  electrodes.  The  following 
are  the  results  which  were  returned  by  the  laboratory  of  the 
Ecole  des  Mines  on  December  15,  1S94.  Only  the  por- 
tion insoluble  in  acids  (fragments  of  the  walls  of  the  tube 
strongly  attached  to  the  matte  even  after  cooling)  were 
ehminaied  from  the  samples 

Analysis  No.  i  is  that  of  the  original  matte. 

Analysis  Nos.  2  and  3  are  respectively  those  of  the  mate- 
rial in  contact  with  the  anode  and  with  the  cathode  after  the 
completion  of  the  electrolysis. 

I.     Read  before  the  Paris  Academy  of  Sciences,  January  sS,  1S95. 


Analysis  N'o.  4  shows  an  average  of  Nos.  2  and  3. 

(0  (2)  (3)  (4) 

0 21.10  16.60  4.70  10.65 

F^^ 33-30  33.40  49.10  42.30 

Ni 16.30  5.13  19.10  12.14 

Cu 29.00  39-90  26.13  33-02 

99.70        99.20        99.03       9S.ir 
These  analyses  show: 

1.  That  50  per  cent,  of  the  sulphur  is  eliminated,  the 
remaining  sulphur  combining  chiefly  with  the  copper, 
especially  near  the  anode. 

2.  The  iron  remains  near  the  cathode,  where  it  seems 
to  accumulate  according  to  the  average  analysis.  No.  4. 

3.  The  nickel  regularly  increases  in  quantity  from  the 
anode  to  the  cathode. 

4.  The  copper  diminishes  in  arithmetical  progression 
from  the  anode  to  the  cathode. 

I  think  that  we  may  conclude  from  the  results  of  the 
above  experiments: 

1.  That  sulphur  combined  with  the  metals  in  the  molten 
state,  in  the  absence  of  air,  when  traversed  by  an  electric 
current  {the  electrodes,  at  least  the  anode,  being  of  carbon), 
is  gradually  eliminated  in  the  form  of  sulphide  of  carbon. 

2.  In  a  molten  mixture  of  metallic  sulphides,  in  the 
absence  of  air,  traversed  by  an  electric  current,  the  electric 
conductivity  of  the  mixture  remains  homogeneous  at 
every  moment,  augmenting  little  by  little  on  account  of  the 
gradual  elimination  of  sulphur;  the  metals  and  the  remain- 
ing sulphur  arrange  themselves  in  such  a  way  that  each 
elementary  section  of  the  bath  taken  perpendicularly  to  the 
direction  of  the  current  has  the  same  electric  conductivity; 
thus  the  copper,  a  better  conductor  than  iron  or  nickel,  keeps 
the  greatest  portion  of  the  sulphur  so  that  its  conductivity 
may  be  reduced  in  the  desired  proportion. 

It  is  possible,  I  think,  from  the  above  experiments,  to  ex- 
plain certain  observed  plienomena,  for  example,  the  mode  of 
distribution  of  the  free  or  sulphuretted  metals'in  veins. 

Telephone  News  from  the  Northwest. 

[From    the  Minneapolis- coi  respondent    of   the  Western  Electri- 
cian.] 

It  is  announced  that  on  May  ist  in  St.  Paul  and  Minne- 
apolis telephone  tolls  on  "party"  lines,  i.  e.,  those  having 
several  subscribers  on  the  same  line,  will  be  reduced  from  $5 
for  a  business  firm  and  $4  for  a  residence  to  $4  and  $3  re- 
spectively. As  the  continual  interruptions  on  such  lines 
makes  them  unpopular,  there  are  comparatively  few  of 
them  in  the  Twin  Cities,  and  the  reduction  has  not  caused 
any  great  amount  of  rejoicing  among  the  patrons  of  the 
company.  It  is  hinted  that  another  reduction  is  in  store  for 
the  patient  and  non-complaining  subscribers,  that  of  redis- 
tiicting,  and  instead  of  charging  all  more  than  a  mile  away 
the  full  rate  for  two  miles,  they  will  be  charged  for  a  mile 
and  a  quarter,  etc. 

There  is  talk  of  building  a  telephone  line  from  Counci 
ElulTs  to  Carson,  la.,  via  Treynor,  and  if  crops  are  good 
the  line  is  reasonably  certain. 

Dr.  W.  W.  Bradley  of  Forman,  N.  I).,  has  completedar- 
rangements  to  extend  the  telephone  system  from  Forman  to 
Lisbon,  about  26  miles. 

Geo.  S.  Holmes  has  begun  putting  in  a  telephone  system 
at  Pierre,  S.  D. 

E.  G.  Edwards  proposes  to  put  in  a  telephone  exchange 
at  Whitewater,  Wis.,  if  given  sufficient  encouragement.  A 
canvass  for  subscribers  will  be  made,  and  if  successful  he 
will  apply  for  a  franchise. 

Work  on  a  telephone  line  from  Crookston  to  East  Grand 
Forks,  Minn., will  begin  May  ist. 

Work  will  begin  at  once  on  a  telephone  line  from  Sioux 
Falls,  S.  D.,  to  Dell  Kapids. 

Nothing  more  can  be  learned  as  to  the  connection  of  Min- 
neapolis men  with  the  Standard  Telephone  company,  nor  of 
the  time  when  the  Minneapolis  system  would  be  put  in' 
The  Bell  company  officials  profess  to  be  densely  ignorant 
of  the  existence  of  the  company  and  extremely  indifferent 
whether  it  puts  in  a  system  or  not. 

P.  W.  Bossart  of  St,  Paul  is  superintendhig  the  work  of 
putting  in  the  La  Crosse  Telephone  company's  new  system 
at  La  Crosse,  Wis. 


Electrical  Men  of  Texas 

A  number  of  the  representative  gas 
Texas  have  signed  a  call  for  a  meeting 
Ilall,  Houston,  at  10  a.  m.  on  May 
organization.  It  is  announced  that  ' 
strictly  business  affair — no  banquets, 
outs'  of  any  kind,"  and  all  interested 
Especially  low  excursion  rates  can  be 
roads  on  account  of  the  Confederate  \' 


to  Organize. 

and  electrical  men  of 
to  be  held  in  Mason's 
22d,  to  (orm  a  state 
'the  meeting  will  be  a 
excursions  or  'blow- 
are  urged  to  attend, 
obtained  on  the  rail- 
eterans'  reunion. 


Double  Carbon  Lamp  Litigation. 

The  ca.ce  of  the  Brush  Electric  company  against  the 
Western  Electric  company  for  alleged  infringement  of  the 
former's  patents  for  double-carbon  arc  lamps  was  argued  on 
Monday  and  Tuesday  befo  e  Judge  Showalter  in  the  United 
States  Circuit  Court  at  Chicago.  Three  forms  of  the  Scrib- 
ner  arc  lamps  are  claimed  to  be  infringing  by  the  complain- 
ant, which  is  represented  by  H.  A.  Seymour.  Barton  & 
Brown  appeared  for  the  defendant. 
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New  Fort  Wayne  Multipolar  Dynamo 

In  the  accompanying  illustrations,  Fig.  i  represents  a  new 
6okilowatt  medium  speed  dynamo  designed  for  incandescent 
lighting. and  powei-.  It  is  the  first  of  a  series  of  multipolar 
dynamos  designed  by  James  J.  Wood,  the  e!ectrici-Ui  and 
mechanical  engineer  of  the  Fort  Wayne  Electric  corporation, 
which  vary  in  size  from  25  to  &00  kilowatts.  As  will  be  seen 
from  the  cut,  the  design  of  this  dynamo  presents  a  very 
beautiful  and  substantial  appearance,  while  the  mechanical 
perfection  of  detail,  workmanship  and  finish  stamps  it  at 
once  as  a  modern  high  grade  machine.  In  the  several  sizes 
up  toand  including  120  kilowatts,  the  lower  portion  of  the 
field,  pedestals  and  base  are  made  in  a  single  casting,  while 
in  the  larger  sizes,  which  have  an  outboard  bearing,  the 
parts  are  cast  separately  and  bolted  to  the  base,  making  the 
dynamo  easier  to  install,  as  should  the  same  design  be 
maintained  throughout  the  castings  would  become  very 
heavy  and  difficult  to  handle.  A  notable  feature  in  this 
generator  is  the  absence  of  all  loose  cables,  wires  and  con- 
nections so  common  on  most  machines,  tlie  connections  in 
this  dynamo  being  made  by  removing  the  perforated  door 
where  they  connect  with  the  main  bindnig  posts,  which  are 
mounted  on  slate  bases  at  each  side,  effectively  protecting 
them  from  dirt  or  injury.  The  two  small  binding  posts 
shown  in  front  are  for  the  field  rheostat  connections.  The 
"dynamo  is  compound  wound  and  can  be  run  in  either  direc- 
tion by  simply  reversing  the  brush  holders  on  die  studs  and 
without  changing  any  of  the  other  connections,  the  brush 
-holders  being  so  proportioned  with  relation  to  the  commuta- 
tor that  the  act  of  reversing  them  on  the  stud  changes  the 
point  of  contact  90  degrees,  leaving  them  in  the  correct 
position  for  commutation  when  the  dynamo  is  run  in  the  op- 
posite direction.  The  curved  pedestal  on  the  commutator 
end  is  also  a  decided  advantage,  as  it  not  only  reduces  the 
floor  space  and  weight  of  metal  required  in  the  base,  but  also 


the  method  of  building  up  the  core,  and  one-  of  the  coils 
before  being  insulated.  As  will  be  seen  from  Fig.  3,  the 
armature  core  is  constructed  from  segmental  punchings, 
having  hooks  projecting  from  the  inner  edge  which  partly 
encloses  the  clamping  bolts.  These  punchings  alternate 
with  one  another  in  order  to  break  joints,  the  hooks  making 
contact  with  the  bolts  on  opposite  side-,  but  without  com- 
pleting the  magnetic  circuit  around  them.  It  will  be  seen 
from  this  construction  that  the  several  segments  are  self- 
supporting,  there  being  no  strain  on   the  spider  or  bolts 


for  punching  dies,  and  their  maintenance.  This  method 
adapts  itself  perfectly  to  armatures  of  large  diameter  and 
any  capacity  required. 

The  windings  or  coils  which  compose  the  armature  circuit 
are  also  of  novel  construction  and  present  features  of  ex- 
treme simplicity  over  the  bar  method  of  winding  heretofore 
employed.  As  will  be  seen  from  Fig.  3,  the  coil  is  composed 
of  four  bare  wires  wound  on  a  former  with  a  heavy  copper 
connector  soldered  at  one  end,  which  makes  connections  by 
screws  to   the  commutator  segments.     The  advantages  of 


FIG.    2.       NEW   FORT   WAYNE    MULTIPOLAR   DYNAMO, 

Other  than  that  produced  by  the  torque.  As  a  consequence 
the  soider  can  be  of  exceedingly  small  cross  section  and  in 
marked  contrast  to  the  heavy  cast-iron  or  steel  structure  so 
common  in  other  multipolar  machines,  while  the  labor  of 
fitting  is  reduced  to  a  minimum,  there  being  no  dove-tails 
or  other  difficult  fits  to  make.  The  hooks  which  engage 
with  the  clamping  bolts  not  only  break  joints  but  alternate 


this  construction  are:  First,  the  soldered  joints  so  common  in 
bar  winding  at  each  corner,  with  their  tendency  to  get  loose, 
are  entirely  dispensed  with,  there  being  but  ore  soldered  joint 
to  each  coil,  in  place  of  five  in  the  old  method;  second,  as  a 
consequence  the  resistance  of  a  turn  and  the  C^R  losses  in 
the  armature  are  materially  reduced;  third,  the  four  naked 
wires  of  which  the  coil  is  formed  present  a  greater  radiating 
surface  in  proportion  to  their  area  and  consequently  carry 
the  currents  generated  in  them  at  a  much  lower  tempera- 
ture. 

After  being  formed  in  shape  as  shown  in  Fig.  3,  they  are 
then  carefully  insulated  and  placed  in  position  on  the  core,  as 
shown  in  Fig.  2,  the  return  ends  being  soldered  into  holes 
in  the  commutator  connector  before  referred  to.  The  com- 
mutator is  then  slipped  on  the  shaft,  each  connection  being 
screwed  to  its  proper  segment  by  two  screws.  As  there  is  no 
strain  anywhere  on  the  insulation  and  as  the  voltage  be- 
tween each  turn  is  very  low  while  the  ventilation  is  perfect, 
it  would  seem  as  though  such  an  armature  ought  to  last  for- 
ever. 

The  commutator  of  this  machine,  shown  separate  in  Fig. 
2,  is  constructed  from  hard  drawn  copper  with  mi^a  insula- 
tion put  together  by  hydraulic  pressure,  and  both  it  and  the 
brushes  and  brufh-holders  are  of  ample  cross-section  for  the 


FIG.    I.      NEW    FORT   WAYN 

enables  the  dynamo  to  be  turned  end  for  end  on  thesub-base, 
should  it  be  required  to  belt  from  either  end.  The  bearings 
are  self- oiling  and  aligning  and  are  of  ample  proportion  to 
withstand  the  strains  to  which  they  are  subjected,  while  the 
field  coils  are  wound  on  steel  spools  with  brass  heads,  mak- 
ing them  very  easy  to  replace  in  case  of  an  accident. 

The  armature  construction  of  this  dynamo.  Figs.  2  and  3, 
possesses  many  novel  features,  showing  in  a  marked  degree 
the  ingenuity  and  originality  of  the  designer.  Fig.  2  shows 
the  commutator  and  core  complete,  with  one  of  the  coils 
in  place,  while  Fig.  3  shows  one  of  the  armature  punchings, 


E   iMULTlPOLAR   DYNAMO. 

in  position,  leaving  spaces  between  each  equal  to  the  thick- 
ness of  the  iron  punchings.  These  hundreds  of  spaces 
enormously  increase  the  radiating  surface  of  the  core,  which, 
of  course,  reduces  the  temperature. 

A  careful  set  of  tests  shows  that  with  this  construction  there 
is  absolutely  no  current  generated  in  the  clamping  bolts  or 
spiders.  Its  advantages  may  be  summed  up  in  the  follow- 
ing terms:  First,  minimum  weight  of  armature;  second, 
enormously  increased  radiating  surface;  third,  self-support- 
ing core  construction;  fourth,  simplicity  of  spider  construc- 
tion; fifth,  economical   use  of  sheet   iron;  sixth,  small  cost 


FIG.    3.       NEW   FORT   WAYNE    MULTIPOLAR   DYNAMO. 

currents  which  the  dynamo  is  intended  to  generate,  and  as 
a  consequence  it  does  not  heat.  The  armature  circuits  are 
so  arranged  and  connected  that  either  two  or  four  sets  of 
brushes  can  be  used  on  the  commutator;  either  set  can  be 
removed  while  the  dynamo  is  running,  and  the  remaining 
set  will  carry  the  current  without  over-heating.  On  a  re- 
cent test  this  dynamo  was  run  on  a  load  of  525  amperes  at 
120  volts  for  10  hours,  after  which  careful  temperature 
readings  were  made.  It  was  then  found  that  the  highest 
temperature  in  any  part  of  the  dynamo  was  but  25  degrees 
C.  above  the  room. 

The  dynamo  weighs  complete  7,300  pounds,  while  the 
armature  weighs  but  950  pounds,  and  at  a  speed  of  650  rev- 
olutions per  minute  delivers  500  amperes  at  120  volts,  which 
can  be  raised  to  140  when  required. 


Picnic  Grounds. 

The  best  picnic  grounds  near  Chicago  are  located  on  the 
line  of  the  Chicago,  Milwaukee  &  St.  Paul  railway.  St. 
Paul  Park,  Turner  Park  and  Birchwood  are  all  within  12 
mdes  of  Union  depot  or  Kinzie  street  depot,  with  low  rate^-- 
and  quick  transit.  For  further  information  call  on  or 
address  H.  £.  Laing,  city  passenger  agent,  91:  Adams 
street. 
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Special  Decorative  Incandescent  Lamps. 

The  Columbia  Incandescent  Lamp  company  is  placing  on 
the  market  some  special  incandescent  lamps  very  suitable 
for  decorative  purposes.  Fig.  i  represents  the  full  size  16 
candle  power  coiled  filament  round  bulb  incandescent  lamp, 
which  is  made  in  high  voltages  and  is  very  suitable  for 
window  and  ceiling  decorations.  The  lamps  are  capable  of 
being  used  in  a  horizontal  position  without  any  dropping  of 
the  filament.  They  maintain  their  candle  power  to  the 
high  degree  of  the  new  type  Columbia  incandescent  lamps 
in  high  economy  and  give  a  very  pretty  effect,  either  in  clear 
or  in  ground  glass.     Fig.  2  represents  a  special  candelabra 
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FIG.    I.      SPECIAL   DECORATIVE   INCANDESCENT   LAMPS. 

lamp,  which  is  suitable  for  burning  in  series  on  100  volt 
circuits  and  upward.  These  lamps,  used  with  the  small 
yellow  and  red  silk  shades,  make  a  very  pretty  and  harmoni- 
ous effect. 


An  Hydraulic   Clutch  Operating  Device, 

It  is  a  matter  of  general  remark  that  the  use  of  friction 
clutches,  clutch  couplings  and  clutch  pulleys  is  becoming 
more  and  more  widespread  in  all  sorts  of  engineering  work, 
and  especially  is  this  the  case  in  regard  to  electric  lighting 
and  power  plants,  where  it  is  of  the  utmost  advantage  to 
secure  the  greatest  flexibility  of  operation,  such  as  providing 
for  the  ready  shutting  down  of  any  portion  of  the   shafting 
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without  affecting  the  rest  and  of  disconnecting  one  or  more 
machines  without  affecting  those  in  operation. 

In  the  operation  of  these  clutches  by  hand  considerable 
effort  is  required  on  the  part  (»f  the  attendant,  and  a  great 
deal  of  running  about  is  necessitated  from  the  points  where 
the  clutches  are  operated  to  the  switchboard,  and  it  is  of  the 
greatest  advantage  to  be  able  to  control  the  operation  of 
these  clutches  from  the  point  where  the  general  control  of 
the  station  is  centered,  namely,  the  switchboard.  By  the 
use  of  the  system  here  described,  which  is  the  invention  of 
J.  Brodie  Smith  of  Manchester,  N.  H.,  it  is  possible  by 
the  simple  turning  of  suitable  valves  to  absolutely  control 


the  operation  of  any  number  of  clutches  or  other  power 
transmitting  devices  from  the  switchboard  or  other  central 
point,  irrespective  of  the  distance  of  the  different  devices 
controlled. 

The  action  of  this  device  wdl  be  understood  from  an  in- 
spection of  the  accompanying  cut,  from  which  it  will  appear 
that  hydraulic  pressure  is  the  means  for  accomplishing  the 
desired  end.  Each  of  the  clutches  is  seen  to  be  provided 
with  a  double  acting  hydraulic  cylinder  connected  with  the 
lever.  These  cylinders  are  connected  to  a  source  of  hydrau- 
lic pressure  and  to  the  operating  point  by  means  of  piping, 
and  situated  at  the  operating  point  is  a  four -way  valve  in 
connection  with  each  of  the  clutches,  suitably  arranged  to 
provide  for  the  turning  on  of  the  pressure  to  either  piston  of 
the  duplex  hydraulic  center  or  of  cutting  off  the  pressure 
altogether.  In  one  of  the  positions  of  this  four-way  valve 
the  hydraulic  pressure  acts  upon  the  piston,  which  is  arranged 
to  throw  the  clutch  in  the  reverse  position  of  the  valve,  the 
pressure  is  acting  on  the  piston  which  acts  in  such  a  direction 
as  to  throw  the  clutch  out,  and  by  a  careful  manipulation  of 
the  valve  the  clutch  may  he  thrown  in  and  the  load  "picked 
up"  very  gradually.  In  connection  with  the  hydraulic 
cylinders  may  be  electrical  contacts  so  arranged  as  to  in- 
dicate at  the  central  point  the  position  of  the  clutch — 
whether  in  or  out — and  pressure  gauges  are  provided  corre- 
sponding to  each  clutch  showing  in  which  way  the  clutch  is 
being  moved,  how  fast  it  is  moving  and  whether  or  not  it 
has  reached  the  end  of  its  travel. 

The  character  of  this  device  would  seem  to  be  such  as  to 
appeal  with  great  force  to  the  practical  central  station  man, 
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and  it  is  believed  that  this  arrangement  is  capable  of  exten- 
sive application  throughout  installations  employing  this 
means  of  transmitting  power. 


A  New  Carbon  Holder. 

The  carbon  holder  herewith  illustrated  has  recently  been 
placed  on  the  market  by  the  Arc  Light  Supply  company  of 
Elizabeth,  N.  J.  It  has  several  merits  that  commend  it  to 
the  electrical  trade.  It  is  universal,  taking  a  carbon  from 
one-quarter  inch  to  five-eighths  inch  diameter,  and  it  will 
fit  any  make  of  lamp.  It  is  simple,  strong,  durable  and 
strictly  interchangeable.  The  clamping  screw,  being  one- 
half  inch  diameter,  does  away  with  all  liability  of  twisting 
or  breaking  off  of  the  clamping  screw.  It  is  self-cleaning, 
and  always  brings  the  carbons  in  line  with  the  rack  of  the 
lamp.  

Medbery  Switches. 

The  Mason  Electric  Equipment  company,  agent  for  the 
Fiberite  company,  manufacturer  of  the  Medbery  overhead 
equipment  for  electric  railways,  recognizing  the  demand  for 
a  superior  station  switch,  is  just  putting  on  the  market  a 
line  of  switches,  made  from  its'celebrated  composition,  of 
aluminum  bronze,  which  is  claimed  to  be  superior  to  any- 
thing on  the  market.  They  are  constructed  in  a  substan- 
tial manner,  well  finished,  mounted  on  black  polished  slate, 
with  large  contact  and  guaranteed  capacity.  They  are 
perfect  in  design  and  construction,  and  the  novelty  of  the 
design  that  provides  a  perfect  electrical  contact  and  quick 
break,  with  simple  and  effective  mechanical  operation,  will 
commend  it  at  once  to  practical  electricians. 

Fig.  I  shows  the  quick  break  station  switch.  This 
switch  is  constructed  in  such  a  manner  as  to  make  it  impos- 
sible for  the  blades  to  linger  on  the  edge  of  the  contact 
pieces,  for  as  soon  as  the  operator  pulls  the  handle  the 
two  powerful  springs  will  become  strained.     Bringing  the 


handles  still  farther  back  will  make  the  pins,  which  are 
rigidly  fastened  to  the  blades,  engage  with  the  lower  sides 
of  the  oblong  apertures  in  the  levers,  thus  lifting  the  blades 
until  the  tension  of  the  springs  causes  the  blade  to  fly  up 
with  a  sudden  break.  It  will  be  seen  that  the  two  levers  to 
which  the  yoke  carrying  the  handle  has  been  securely  fas- 
tened, move  independently  on  the  inner  ends  of  the  pivot, 
thus  making  it  possible  to  tighten  or  loosen  the  contact 
spring  without  having  it  interfere  with  the  easy  working  of 
the  side  levers. 

Another  feature  is  the  practical,  device  for  fastening  the 
guide  yoke  to  the  blades.  In  former  switches  this  has 
been  done  by  threading  a  hole  in  the  yoke,  but  as  this  yoke 
generally  consists  of  a  piece  of  fiber,  it  has  been  a  steady 
annoyance,  the  thread  frequently  giving  out,  the  yoke  be- 
coming loose  and  a  consequent  flashing  on  account  of  the 
blades  not  leaving  [he  contact  pieces  in  unison.     To  obvi- 


A   NEW   CARBON    HOLDER. 

ate  this  defect,  a  piece  of  metal  containing  two  threaded 
holes  in  the  blades  has  been  inserted  into  the  fiber,  thus 
making  a  good  substantial  device  that  will  stand  the  wear 
for  any  length  of  time. 

Fig.  2  shows  the  slow  break  switch,  also  possessing  some 
valuable  features.  It  will  be  seen  that  the  old  way  of  at- 
taching the  yoke  to  the  blades  has  been  improved  upon,  so 
as  to  obviate  the  defect  of  having  the  blades  twist  and 
change  relations  to  one  another.  In  the  Medbery  switch  a 
tenon  has  been  attached  to  each  blade;  this  tenon  fits  closely 
into  a  mortise  in  the  yoke,  thus  making  a  perfect  mechani- 
cal device  that  obviates  all  possibility  of  twisting  the 
blades  or  of  bringing  them  out  of  proper  alignment.  Each 
contact  piece  is  secured  to  the  base  by  two  bolts  or  screws, 
thus  avoiding  all  possibility  of  having  the  contact  piece 
turn  on  the  slate,  which  is  frequently  the  case  when  but 
one  bolt  is  employed.  The  method  of  applying  the  copper 
clips  is  such  that  tliey  are  always  flexiljle  and  not  liable  to 
spring  apart  by  use. 

The  aim  has  been  to  provide  a  switch  not  only  perfect  in 
electrical  and  mechanical  design,  but  also  superior  in  ap- 
pearance.    Tlie  lugs  are  connected  at   the  extreme  ends  of 


FIGS.    I    AND   2.      MEDBERY   SWITCHES. 

the  switch,  thus  doing  away  with  the  necessity  of  carrying 
the  unsightly  wires  up  over  the  switch  itself.  It  is  believed 
that  the  many  improvements  possessed  by  these  switches 
will  attract  tlie  attention  of  all  electrical  engineers  and 
station  managers.  The  efforts  of  the  company  will  be  di- 
rected by  the  use  of  high  grade  material  and  workmanship 
to  giving  these  switches  the  same  enviable  reputation  as 
the  Medbery  insulation  now  enjoys.  It  will  be  seen  that 
the  carrying  capacity  of  this  switch  is  very  largely  increased 
over  the  ordinary  switch,  every  switch  being  capable  of 
carrying  50  per  cent,  above  its  rated  capacity. 

The  company  has  availed  itself  of  the  highest  class  of 
skilled  mechanics,  and  the  workmanship  and  material  which 
enter  into  the  cons  ruction  of  these  switches  is  of  the  very 
highest  grade.  The  company's  agent  will  keep  in  stock  in 
Chicago  a  complete  line  of  regular  sizes  of  switches,  and 
will  Ije  prepared  to  make  estimates  on  switchboards  for  arc, 
incandescent  and  power  circuits  from  plans  and  specifica- 
tions furnished,  or  from  their  own  designs. 
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The    Missouri  Telephone   Company's 
Instruments. 

Now  that  the  telephone  field  presents  such  a  promising 
outlook  a  number  of  new  companies  have  sprung  up  to  fill 
the  rapidly  growing  demand  (or  this  now  almost  absolutely 
necessary  instrument.  Among  those  concerns  in  the  West 
that  are  pushing  most  energetically  for  bu-iness  is  the  Mis- 
souri Telephone  Manufacturing  company  of  St.  Louis,  Mo. 
This  company,  under  the  management  of  I.  J.  Kusel,  its 
energetic  secretary  and  treasurer,  has  brought  out  a  fine 
line  of  telephones  for  various  services,  and  has  already 
earned  a  name  as  one  of  St.  Louis'  growing  enterprises. 

The  accompanying  illustrations  show  the  Missouri  Tele- 
phone Manufacturing  company's  finest  instruments.  In  a 
o-eneral  way  it  may  be  said  that  these  outfits  are  furnished  in 
either  oak  or  walnut,  and  the  woodwork  is  rubbed  down 
and  French  polished.  No  wires  show  in  any  of  the  instru- 
ments, as  all  connections  are  made  on  the  back.  In  a 
word,  the  company  has  studied  the  appearance  of  its  instru- 
ments as  well  as  the  perfection  of  their  working  qualities. 
In  connection  with  these  telephones  the  Kusel  switch  is 
used;  this  device,  the  company  claims,  is  one  of  the  few  non- 
infringing switches  sold  in  the  United  States,  and  on  this 
account  is  worthy  of  careful  inspection.  The  Kusel  adjust- 
able transmitter  is  also  controlled  by  the  company,  and  its 
efficiency  is  such  that  a  watch  can  be  distinctly  heard  tick- 
ing through  it,  and  yet  it  can  be  easily  adjusted  by  persons 
knowing  nothing  of  electricity. 

Reference  to  the  illustrations  will  give  a  clear  idea  of 
the  general  appearance  and  high  finish  of  these  instruments. 


Fig.  3  gives  a  good  idea  of  tlie  outward  appearance  of 
the  "No.  3  interior  and  short-distance  exterior  telephone.'' 
This  "No.  3"  telephone,  the  company  states,  is  a  cheap 
but  serviceable  instrument  that  will  talk  over  distances  up 
to  20  miles.  The  bell  is  a  battery  call  that  will  operate  a 
mile  with  three  cells.  This  call  is  actuated  by  a  push  but- 
ton. The  company  states  that  there  are  a  large  number  of 
these  instruments  in  use  that  are  giving  fine  service.  Al- 
though this  style  of  telephone  is  principally  intended  for  in- 
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terior  service,  it  is  also  recommended  for  outside  work 
where  the  distance  is  short.  The  transmitter  and  receiver 
will  answer  for  service  up  to  ten  miles,  but  the  bell  is  not 
intended  for  a  distance  greater  than  one  mile.  Three  of 
these  instruments  can  be  connected  and  worked  nicely  on 
on&  line,  but  for  any  number  over  three  the  company  recom- 
mends its  '*No.  2  system  'phone."  In  connection  with 
this  instrument  there  is  also  furnished  a  desk  attachmeut 
when  desired. 

In  Fig.  4  is  shown  the  "No.  4  telephone."  This  in- 
strument is  practically  another  style  of  No.  3  and  No.  2 
system  and  instead  of  placing  the  batteries  away  from  the 
instrument  they  are  placed  in  the  battery  box  shown  in  the 
cut,  and  on  the  No.  2  system  the  switchboard  is  placed 
above  the  instrument,  while  in  No.  4  it  is  placed  in  the 
center.  In  building  the  No.  3  in"  this  style  there  is  no 
switch,  as  is  shown  in  the  accompanying  cut.  One  advanr 
tage  in  having  either  No.  2  or  No,  3  in  this  style  is  that  it 
condenses  the  batteries  and  instruments  altogether  and 
makes  a  fine  appearance. 


Lake  Shore's  Preparation  for  Transpor- 
tation to  the  Montreal   Con- 
vention. 
Those  who  expect  to  attend  the  next  meeting  of  the  street 
railway  association    at  Montreal  in  October  will  be  inter- 
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Fig.  I  represents  what  the  company  cal's  its  "No.  i  stand. 
ard  telephone."  This  instrument  is  the  same  in  outside 
appearance  as  what  is  referred  to  in  correspondence,  but  not 
illustrated  herewith,  as  "  No.  i  special."  It  is  designed  to 
supply  a  demand  for  a  fine  telephone  at  a  little  lower  figure 
than  "No.  I  special."  The  company  will  guarantee  that 
on  any  distance  under  50  miles  it  will  give  entire  satis- 
faction. The  outfit  consists  of  one  single  standard  magneto 
bell,  one  carbon  transmitter,  a  standard  receiver  and  cord, 
a  back-board,  a  battery  box  and  one  dry  battery.  The  "  No. 
I  special"  and  "No.  i  standard"  are  built  in  oak  or  walnut. 

Fig.  2  shows  the  company's  "  No.  2  interior  system  tele- 
phone," and  it  is  designed  for  intercommunication  without 
an  operator,  it  being  what  the  company  calls  "  semi-auto- 
matic." This  Instrument  does  away  with  the  central  sta- 
tion, as  each  outfit  has  a  switchboard  of  its  own,  which  al- 
lows the  person  making  the  call  to  turn  to  the  station  he 
desires  to  communicate  with,  and  when  through  talking  he 
turns  back  to  his  original  point.  The  party  receiving  sim- 
ply removes  his  receiver,  and  when  done  talking  returns  it 
to  its  place.  The  company  believes  that  there  is  a  demand 
for  a  system  of  this  character  and  has  already  a  large  num- 
ber of  them  in  use  in  St.  Louis.  The  simplicity  and  the 
perfect  working  qualities  are  what  will  commend  the  "No.  2 
system  telephone."  A  push  button  and  vibrating  battery 
bell  are  used  on  this  telephone. 
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ested  to  know  of  the  plans  which  are  even  now  being  made 
by  Western  Passenger  Agent  C.  K.  Wilbur  of  the  Lake 
Shore  railway  lor  their  comfort  and  pleasure  on  the 
journey.  The  present  plan,  and  the  one  which  will 
doubtless  meet  with  universal  approval,  is  to  run  the  Lake 
Shore  convention  special  from  Chicago  through  to  Niagara 
Falls,  reaching  the  Falls  in  time  to  spend  a  portion  of  the 
day  in  sight  seeing,  but  leaving  Niagara  in  the  evening  in 
time  to  reach  Fulton  Chain  in  the  Adirondacks  the  follow- 
ing morning.     By  this  arrangement    the  trip  over  the  Lake 


Shore  will  insure  the  host  of  delegates  that  will  start  from 
Chicago  not  only  a  fine  chance  to  take  in  the  beauties  of 
Niagara  Falls,  but  it  will  also  give  them  a  most  enjoyable 
run  by  daylight  through  the  forests  of  the  picturesque  Adi- 
rondacks; it  will  be  seen,  too,  that  they  will  reach  Montreal 
early  in  the  evening,  and  will,  according  to  this  schedule, 
be  but  one  night  on  the  road  and  spend  the  daylight  hours 
on  the  luxuriously  equipped  train,  passing  through  some  of 
the  grandest  scenery  in  this  country.  Of  course  the  Lake 
Shore  will  have  the  train  made  up  in  the  best  modern  style 
with  dining  cars,  etc.,  and  Mr.  Wilbur  feels  that  the  way 
the  trip  is  now  planned,  what  would  otherwise  be  a  tedious 
journey  \\illbe  turned  into  an  ideal  summer  pleasure  trip; 
m  fact  there  is  no  doubt  that  a  large  number  of  the 
delegates  will  seize  this  opportunity  for  sightseeing,  and  in- 
clude the  trip  to  Montreal  over  the  Lake  Shore  as  a  part  of 
the  .summer's  vacation.  Delegates  to  the  recent  electric 
light  convention  in  Cleveland  will  remember  the  kind  treat- 
ment of  the  Lake  Shore  officials  who  ran  the  Chicago- 
Cleveland  special.  Mr.  Wilbur  realizes  that  there  will  be 
a  large  number  of  electrical  and  street  railway  men  from 
various  points  who  will  wish  to  start  for  Montreal  with  the 
Chicago  contingent,  and  his  early  interest  in  the  matter  of 
preparations  for  their  comfort  and  pleasure  indicates  that 
the  Lake  Shore  railway  is  fully  alive  to  the  importance  of 
the  Montreal  meeting.  Further  information  as  to  the  de- 
tails of  the  Lake  Shore's  plans  for  the  Montreal  special 
may  be  obtained  by  applying  to  C,  K.  Wilbur,  room  34 
Lake  Shore  depot,  Chicago. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  April  27. — The  question  of  the  official  hab- 
itat   of  the    General  Electric  company  lately    came    up  in 
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relation  to  taxation.  Justice  Russell  of  the  Supreme  Court 
has  decided  that  Schenectady  is  the  legal  residence  for  the 
purposes  of  taxation  of  the  General  Electric  company,  the 
Edison  General  Electric  company  and  the  Edison  Electric 
Light  company.  The  companies  paid  personal  taxes  in  New 
Vork  county  in  1S93,  so  that  the  decision  deprives  the 
county  of  a  large  amount  of  revenue.  The  three  com- 
panies obtained  writs  of  certiorari  to  review  their  asse.ss- 
ments  for  the  year  1S94.  They  set  up  that  this  county  had 
no  right  to  tax  them,  and  that  if  it  had  the  amounts  imposed 
were  excessive.  The  General  Electric  company  was  first 
assessed  for  $50,000,000,  but  on  appeal  to  the  commission- 
ers of  personal  taxes  the  assessment  was  cut  down  to 
$9,776,934,  the  tax  on  this  amount  being  $163,000.  The 
company  had  paid  taxes  on  an  assessment  for  this  sum  in 
1S93.  The  company  was  incorporated  under  special  act  of 
the  Legislature  in  April,  1S92.  It  was  then  resolved  that  the 
principal  office  for  the  transaction  of  its  business  should  be 
in  Schenectady,  but  that  it  should  have  an  office  in  this  city. 
In  October,  1893,  ^'^^  New  York  office  force  was  removed 
to  Schenectady.  Its  directors  hold  their  meetings  in  Schen- 
ectady. The  Edison  General  Electric  company  and  the 
Edison  Electric  Light  company  also  decided  that  their  prin- 
cipal offices  should  be  in  Schenectady,  and  they  were  to 
have  branch  offices  in  this  city.  Justice  Russell  writes -an" 
opinion  in  the  General  Electric  company  case,  but  says  that 
it  is  decisive  of  the  writs  in  the  cases  of  the  other  two  com 


Mar  4,    1S95 


WESTERN    ELECTRICIAN. 


223 


panics.  He  says  that  on  the  facts  the  principal  offices  of 
the  company — a  fact  which  is  determinate  as  to  where  the 
companies  must  be  taxed — must  be  held  to  be  in  Schenec- 
tady. 

The  Xyack  Traction  company  has  made  application  to 
the  commissioners  of  highways  of  the  town  of  Orangetown 
for  permission  to  construct,  maintain  and  operate  a  trolley 
road  in  Piermont  avenue  from  South  Nyack  to  Piermont. 
The  grant  is  opposed  on  the  groimd  that  a  fine  driveway 
will  be  marred. 

At  Tuesday's  meeting  of  the  Brooklvn  Board  of  Alder- 
men fourteen  inspectors  of  trolley  speed,  at  a  salar)'  of  $3  a 
day,  were  appointed.  Alderman  Walsh's  amendment  to  the 
trolley  ordinances,  making  it  permissible  for  passengers 
to  enter  or  leave  the  cars  by  either  platform,  was  jiassed. 
The  Reid  avenue  trolley  managers  have  compelled  people  to  , 
walk  over  bad  pavements  to  the  rear  door  in  order  to  get 
into  the  cars.  The  Business  Men's  association  of  the 
Twenty-fifth  Ward  called  attention  to  it. 

The  New  York  &  Philadelphia  Traction  company  has  run 
against  a  snag  in  laying  its  tracks  between  Somervile,  N.  ]., 
and  Bound  Brook,  and,  in  consequence,  no  work  has  been 
done  on  the  line  for  several  days.  About  six  weeks  ago  the 
company  began  putting  down  lis  track  two  miles  from  Bound 
Brook,  and  said  that  the  road  would  be  finished  through  to 
Raritan  by  April  15th.  The  work  progressed  rapidly,  and 
two  weeks  ago  ties  and  rails  were  laid  to  a  point  near  Fin- 
deme.  Then  the  work  was  stopped  owing  to  the  serving  of 
a  writ  of  certiorari  on  the  trolley  company  by  the  Central 
Railroad  company  of  New  Jersey,  through  its  counsel,  John 
T.  Conover.  This  writ,  which  calls  for  the  review  of  the 
grant  of  right  of  way  through  the  town  by  the  Board  of 
Commissioners,  is  returnable  on  June  loth  and,  as  it  acts  as 
a  supersedeas,  not  a  stroke  of  work  can  be  done  until  a  de- 
cision is  given.  In  case  the  decision  is  adverse  to  the  trolley 
company,  then  it  will  be  without  permission  to  go  through 
the  town,  nor  can  it  obtain  such  permission  until  the  Leg- 
islature gives  it  to  it.  W.  F.  O. 

Northwestern  Notations. 

Minneapolis,  April  12- — Geo.  J.  Gerlicher,  late  head 
engineer  of  the  Winona  General  Electric  company  of  Wino- 
na, Minn.,  has  suedS.  B.  Livermore,  re.eiver,  for$5,ooofor 
malicious  prosecution.  Gerlicher  was  arrested  and  charged 
with  malicious  tampering  with  the  machinery  at  the  plant 
and  was  acquitted. 

A  new  telephone  company  at  La  Crosse,  Wis.,  announces 
that  it  has  250  subscribers  under  contract  for  three  years, 
and  nine-tenths  of  them  are  present  patrons  of  the  Bell 
company.  The  Bell  company  says  it  is  going  to  stay,  but 
it  has  less  than  100  subscribers  left.  The  stockholders  of 
the  new  company  are  solid  business  men. 

The  secretary  of  the  street  railway  company  in  Mankato, 
Minn.,  says  that  his  company  will  not  put  in  electricity  for 
power  this  year,  owing  to  the  report  that  Tesla,  the  elec- 
trician, has  made  a  discovery  which  will  revolutionize 
electrical  traction.  He  says  he  has  been  told  that 
$1,000,000  worth  of  stock  in  the  Minneapolis  Street  Rail- 
way company  is  likely  to  be  made  worthless  at  any  time 
owing  to  the  changes  and  improvements  under  way. 

Alderman  Nordeen's  ordinance  looking  to  the  re-arrange- 
ment of  the  present  ordinance  governing  electric  wires  in 
Minneapolis  has  been  favorably  reported  by  the  committee 
to  which  it  was  referred. 

The  work  of  surveying  a  telephone  line  from  Fargo  to 
Grand  Forks,  N.  D.,  is  being  pushed.  The  right  of  way 
for  more  than  half  the  distance  has  been  secured, 
but  part  of  the  way  will  have  to  be  condemned  by  the 
courts. 

A  meeting  was  held  in  Winnebago  City,  Minn.,  recently 
of  committees  from  Wells,  Easton,  Delevan,  Huntley, 
Granada,  Fairmont,  Elmore,  Blue  Earth  City  and  Nash- 
ville center,  Minn.,  to  discuss  telephone  matters.  A  line 
from  Wells  to  Fairmont,  and  from  Elmore  to  Winnebago 
City,  and  later  to  Mankato,  and  connecting  there  with 
Mineapolis,  was  favorably  considered,  and  also  a  line  from 
Nashville  Center  to  Winnebago  City,  connecting  with  all 
the  intermediate  towns  in  Faribault  and  Martin  counties. 
A  stock  company  will  probably  be  formed  to  build  the 
lines. 

Mrs.  M.  I.  Clark  is  reported  to  be  contemplating  building 
an  electric  car  line  in  Mason  City,  Iowa. 

The  White  Bear  Telephone  company  of  White  Bear, 
Minn.,  has  Incorporated  with  $io,ooojcapital  stock. 

The  Postal  Telegraph  company  will  extend  its  lines  from 
Peoria  to  Burlington,  Iowa,  construction  beginning  about 
June  1st. 

Albia,  Iowa,  has  granted  J.  Kolty  a  telephone  and  tele- 
graph franchise  conditional  on  work  beginning  in  60    days. 

Chilton,  Wis.,  voted  to  have  electric  lights. 

The  Beach  Electric  railway  has  laid  rails  to  the  village 
limits  in  Waukesha,  Wis. 

The  old  project  of  an   electric  line  to  Lake  Minnetonka 


from  Minneapolis  has  its  regular  spring  revival.  Sir  Chas. 
Gibson  of  St  Louis  is  the  one  who  is  going  to  extend  the  St. 
Louis  Park  car  line  to  some  point  on  the  lake,  according  to 
this  year's  report. 

The  Fort  Dodge  Electric  Light  l^  Power  company  of  Fort 
Dodge,  Iowa,  has  enlarged  its  plant,  and  will  use  40  street 
lamps  in  place  of  23  after  June  ist.  As  soon  as  the  en- 
largement is  completed  a  street  railway  line  will  be  begun. 

N.  L.  Davidson,  H.  R.  Kibbee  and  Wm.  M.  Smith 
have  applied  for  a  telephone  franchise  for  the  Mitchell 
Telephone  company,  in  Mitchell,  S.  D. 

M^  L.  Porter  has  secured  over  200  subscribers  to  his 
prospective  telephone  exchange  in  Ashland,  Wis.  Connec- 
tion will  be  made  with  Washburn  and  Bayfield. 

Hillsboro,  N.  D.,  is  putting  in  electric  communication 
between  the  jail  and  the  sherifl^s  office,  house  and  the  chief 
of  police's  house,  in  order  that  the  prisoners  may  give  the 
alarm  in  case  of  fire. 

The  Central  Wisconsin  Electric  Railway  company  has 
notified  the  cities  ■  of  Oshkosh,  Vinland,  Neenah  and 
Menasha,  Wis.,  that  it  has  secured  an  assignment  of  the 
franchises  granted  J.  K.  Tillotson  and  will  fulfill  the  terms 
or  them.  Tillotson's  franchise  at  Appleton  was  declared 
void  by  the  council,  owing  to  the  conditions  not  being  com- 
plied with. 

The  St.  Paul  Street  Railway  company  has  leased  the 
privileges  of  Como  Park  of  the  park  board  for  three  years 
and  will  put  in  additional  lights  and  boats  and  have  music 
and  entertainments.  M. 


PERSONAL. 

J.  W.  Marsh,  general  manager  of  the  Standard  Under- 
ground Cable  company,  Pittsburg,  was  in  Chicago  on  Sun- 
day last. 

lienry  S.  Manning,  who  was  long  identified  with  the 
western  central  station  department  of  the  General  Electric 
company,  but  who  some  time  ago  was  transferred  to 
Schenectady,  is  now  visiting  Chicago. 

J.  S.  Harris,  president  of  the  Philadelphia,  Reading  & 
Pottsville  Telegraph  company,  announces  that  on  April  17th 
L.  Horton,  Jr.,  was  appointed  superintendent,  with  head- 
quarters at  Reading,  Pa.,  to  fill  the  vacancy  caused  by  the 
death  of  E.  R.  Adams. 


NEW  INCORPORATIONS. 

United  Electric  Telephone  company,  New  York,  N.  Y,; 
capital  stock,  $50,000;  Norman  C.  Raff,  New  York,  N.  Y. 

Vance  Electric  company.  New  York,  N.  Y.;  capital 
stock,  $10,000;  to  carry  on  a  business  of  general  contrac- 
tors and  electrical  engineers  for  all  classes  of  electrical  con- 
struction work;  Arthur  F.  Vance,  Brooklyn,  N.  Y. 


ELECTRIC  LIGHTING. 

The  newly  organized  Empire  Light  &  Power  company  of 
Quincy,  III.,  has  added  to  its  equipment  a  75  kilowatt  belted 
generator  for  a  500  volt  power  circuit.  The  machine  is  of 
the  Walker  multipolar  type  and  was  sold  by  Kohler 
Brothers  of  Chicago. 

The  city  of  Chattanooga,  Tenn.,  will  receive  bids  until 
June  3d  for  the  erection  of  a  municipal  plant  of  300  arc 
lights  capacity;  also  for  lighting  the  city  by  electricity  and 
supplying  175  to  250  arc  lights.  J.  O.  Martin  is  chairman 
of  the  light  committee. 


ELECTRIC  RAILWAYS. 

The  work  of  changing  the  Chicago  North  State  street 
horse  car  line  into  a  trolley  line  was  commenced  last  week. 
The  State  street  horse  cars  are  the  last  to  give  way  to  the 
trolley,  and  by  July  15th,  when  it  is  expected  the  present 
change  will  be  completed,  every  branch  of  the  North  Chi- 
cago system  will  be  a  cable  or  trolley  line.  A  cable  will  be 
laid  under  the  river  to  keep  the  trolley  wires  south  of  the 
river  alive  when  the  bridge  is  swung.  The  line  will  proba- 
bly extend  from  Clark  and  Division  streets  to  its  present 
terminus  at  Lake  and  State  streets.  Trolle}'  poles  were 
put  up  in  South  Halsted  street,  from  Randolph  to  Van 
Buren  streets,  last  week.  The  wires  will  not  be  strung 
until  new  tracks  are  put  down.  This  will  take  at  least  a 
week,  and  by  that  time  the  rest  of  the  line  to  FuUerton 
avenue  will  be  completed.  The  cars  will  run  from  Fuller- 
ton  avenue  to  Van  Buren  street  by  electric  power,  where 
they  will  be  coupled  on  to  the  Halsted  street  cable  trains 
and  trail  the  rest  of  the  way  to  Eighteenth  street.  The 
Paulina  street  and  Robey  street  trolley  lines  will  be  ready  for 
operation  by  the  end  of  next  week.  The  Twelfth  street 
line  will  be  opened,  up  as  soon  as  the  tracks  on  Clinton 
street  are  laid.  Work  is  being  pushed  on  the  Harrison 
street  line  so  that  it  will  be  ready  for  operation  by  the  first 
of  next  month.  Cars  on  this  line  will  run  from  Kedzie 
avenue  to  Clinton  street,  and  thence  north  on  Chnton  to 
Van  Buren,  where  they  \\dl  couple  on  to  the  Blue  Island 
avenue  and  Halsted  street  cable  trains  and  trail  down 
town. 


MISCELLANEOUS. 


The  Electrical  Society  of  Cornell  University  announces 
that  its  transactions  for  1894-1895  will  be  out  of  the  pub- 
lisher's hands  about  May  15th.  The  book  will  be  a  hand- 
some cloth-bound  volume  of  130  pages,  well  illustrated 
throughout.  The  table  of  contents  is  as  follows:  "  Differ- 
ences of  Potential  between  Metals  in  Contact,"  C.  D.  Child; 
"  Metals  for  Magnet  Cores,"  C.  E.  Barry;  "Fuses  and  Safety 


Devices,"  C.  P.  Matthews;  "  Lightning  Arresters,"  C.  E. 
Hewitt;  "Mechanical  Equipment  of  Power  Stations,"  Prof' 
R.  C.  Carpenter;  "  Modern  Views  of  Electrolysis,"  Prof. 
Ernest  i\lerritt;  "A  Method  of  Reducing  Hysteresis  Losses 
in  Armatures,"  R.  B.  Mann;  "  Electricity  and  Mining,"  C. 
R.  Sanderson;  "  Electrical  Resonance  and  Some  Allied 
Phenomena,"  Dr.  P'rederick  Bedell;  "  Alternating  Current 
Motor  Practice,"  Prof.  Plarris  J.  Ryan;  "  Resistance,"  F. 
J.  Rogers;  and  "  Pennock  Lighting  System,"  J.  J.  Swann. 
Subscriptions  may  be  sent  to  C.  E.  Barry,  6  South  avenue, 
Ithaca,  N.  Y. 


TRADE  NEWS. 

Lundell  and  other  fan  motors  are  described  in  an  attrac- 
tive pamphlet  just  issued   by  the  Central    Electric  company. 

The  Standard  Underground  Cable  company,  through  its 
western  manager,  J.  R.  Wiley,  has  closed  a  large  contract 
for  electric  light  cable  with  a  Minneapolis  concern.  Mr. 
Wiley  has  just  returned  from  a  trip  through  the  Northwest, 
where  he  met  with  gratifying  success. 

Kohler  Brothers,  of  164S  Monadnock  building,  Chicago, 
have  sold  to  the  Missouri  Raiload  company  of  St.  Louis,  of 
which  P.  C.  Maffit  is  president,  30  sets  of  Walker  control- 
lers and  12  thirty  horse  power  motors.  This  order  is  par- 
ticularly gratifying  m  its  recognition  of  the  merit  of  the  new 
Walker  controller. 

The  western  office  of  the  Perkins  Electric  Switch  Manu- 
facturing company  is  now  located  in  new  quarters  in  rooms 
1537  and  153S  Monadnock  block,  Chicago.  Ample  store- 
room is  now  provided,  which  will  enable  Mr.  Conover  to 
carry  a  large  stock  of  Perkins  switches,  arc  lamps  and  other 
well-known  specialties. 

The  Metropolitan  Electric  company  of  Chicago  has  made 
a  new  departure  by  establishing  a  bargain  counter,  on  which 
can  be  found  a  complete  line  of  useful  devices  at  hard-time 
prices.  It  will  be  well  for  the  trade  to  inspect  these  goods 
before  placing  orders.  The  company  has  also  placed  on  ex- 
hibition in  its  store  a  sample  board  showing  a  complete  as- 
sortment of  pliers,  splicing  clamps,  vises,  etc. 

In  their  second  catalogue  Huebel  &  Manger,  makers  of 
electrical  and  brass  goods^  Brooklyn,  call  the  attention  of 
patrons  and  purchasers  generally  to-  the  neat  and  improved 
styles  of  their  goods.  They  say:  "It  is  our  aim  to  produce 
a  general  line -of  electrical  goods,  reliable  in  every  respect, 
and  to  offer  them  at  a  reasonable  price.  We  have  and  are 
constantly  improving  our  line  of  goods  so  as  to  make  them 
the  most  serviceable,  reliable  and  perfectly  constructed  in 
the  trade."  The  firm  has  several  new  specialties,  which  it 
is  exploiting  and  the  returns  are  very  satisfactory. 

Among  the  recently  published  catalogues  and  similar  trade 
pamphlets  those  just  issued  by  the  Babcock  &  Wilcox  com- 
pany easily  rank  with  the  very  best  in  every  respect.  They 
are  models  in  the  methods  of  arranging  and  presenting  facts 
relating  to  the  subjects  considered,  the  illustrations  are  artistic 
and  the  mechanical  fealures  perfect.  They  are  the  best  possi- 
ble evidence  of  prosperity  of  the  company  and  the  confidence 
it  has  in  its  claims  of  superiority.  The  recent  publications, 
"Steam"  and  "Facts,"  are  typical  'of  the  general  policy  of 
the  company  to  give  the  public  the  very  best  article  that 
can  be  procured. 

The  Siemens  &  Halske  Electric  company  of  America  has 
issued  a  circular  under  the  title  "A  Universal  System  for  the 
Distributionof  Light  and  Power  from  the  Same  Conduc- 
tors," in  which  it  advocates,  for  plants  in  cities  and  towns 
where  the  power  house  can  be  located  near  the  center  of 
lighting,  the  direct,  220  volt,  two-wire  (multiple  arc)  system 
of  distribution.  Arc  and  incandescent  lights  and  motors 
can,  by  this  system,  be  operated  from  a  single  dynamo,  pref- 
erably directly  connected  to  an  engine  or  water  wheel. 
These  advantages  are  detailed:  "The  low  pressure  system 
involves  no  danger  to  life,  eliminating  the  possibility  of  the 
owner  of  the  plant  being  made  a  defendant  in  damage  suits. 
This  is  important,  as  the  long  list  of  fatal  accidents  from 
high  pressure  systems  (alternating  incandescent  and  series 
arc)  demonstrates.  The  original  cost  of  this  system  is  usu- 
ally less  than  that  of  a  high  speed,  high  pressure  system. 
Recent  determinations  made  for  several  cities  show  that 
while  often  more  copper  wire  is  needed,  one  dynamo  is  used 
in  place  of  from  four  to  six;  and  no  countershafting,  belting, 
friction  clutches,  transformers  or  other  energy  wasting  ap- 
pliances; less  real  estate  and  a  smaller  building  is  occupied. 
The  cost  of  operation  is  from  20  to  40  per  cent.  less.  A  single 
Siemens  dynamo  of  slow  speed  directly  coupled  to  a  good 
engine,  costs  less  to  operate  than  half  adozen  high  speed  ma- 
chines belted  to  a  shaft.  We  save  in  friction,  oil,  repairs, 
attendance,  wear  and  tear  and|we  obtain  a  higher  efficiency." 
The  company  uses  220  volt  incandescent  lamps,  of  which  it 
says:  "Two  hundred  and  twenty  volt  incandescent  lamps 
are  now  being  made  and  guaranteed  by  many  prominent 
lamp  manufacturers  in  the  United  States  and  by  Siemens  & 
Halske  in  Berlin.  The  Edison  incandescent  lamp  patent 
has  expired,  and  we  are  now  importing  the  lamps  of  our 
parent  company,  and  we  are  prepared  to  guarantee  them 
fully.  In  Europe  they  are  recognized  to  be  the  best  lamps; 
they  are  of  high  efficiency,  long  life  and  of  uniform  candle 
power  during  cheir  full  life." 


BUSINESS. 


The  Louisville,  Ky.,  Electrical  Works  have  issued  a 
neatly  printed  descriptive  pamphlet  of  their  Phoenix  trans- 
former. Campbell  Scott  is  general  manager  and  Frank  S. 
Culver  superintendent  and  electrician  of  this  company. 

The  Racine  Hardware  company  reports  general  improve- 
ment in  its  business  in  all  parts  of  the  country.  It  has 
recently  received  several  contracts  for  equipments  in  the 
South  and  West.  The  Chicago  office  is  in  the  Marquette 
building. 

The  Whitney  Electrical  Instrument  company  of  Penacook, 
N.  H.,  is  exploiting  the  Hoyt  ammeters  and  voltmeters 
for  alternating  current.     These  instruments  are  claimed  to 


254 


WESTERN    ELECTRICIAN. 


May  4.    1895 


beextremely  accurate,  handsome  in  appearance,   with  posi- 
tively no  lag  and  unaffected  by  outside  influences. 

[ames  Brown  &  Son,  electrical  engineers  and  contractors 
of  114  Wood  street,  Pittsburg,  report  business  as  satisfac- 
tory. The  firm  has  lately  engaged  to  install  an  electric 
plant  in  the  large  busine-s  block  of  Gladen  &  Holmes  at 
McDonald  station,  on  the  Panhandle  road.  Brown  &  Son 
are  also  furnishing  a  plant  for  the  Barclay  Bank  of  Greens- 
burg,  Pa. 

The  Brodie  Electric  company  of  Manchester,  N.  H.,has 
just  placed  upon  the  market  a  special  tree  insulator,  adapted 
to  carry  heavy  wires  and  cables  up  to  No.  0000.  It  is  of 
the  same  general  form  as  the  well-known  insulator  which 
this  company  has  for  some  time  been  Jurnishing  to  the 
trade,  making  use  of  a  porcelain  pulley  to  carry  the  conduc- 
tor and  a  maUeable  iron  lag-screw  for  attachment  to  the 
tree.  These  insulators  are  furnished  with  either  single  or 
double  petticoats,  and  are  especially  intended  for  use  on 
street  railway  and  other  heavy  feeders  which  demand  a  high 
degree  of  insulation. 

The  Miamisburg  Electric  company,  Miamisburg,  O.,  re- 
ports a  largely  increased  sale  for  its  Imperial  dry  battery 
and  the  Burnley  cartridge  battery.  This  company  is  mak- 
ing and  selling  a  larger  number  of  batteries  than  ever  be- 
fore, and  owing  to  this  increased  output  is  enabled  to  manu- 
facture its  goods  at  a  less  expense,  and  theretore  can  offer 


reduced  prices.  The  really  remarkable  sale  of  the  Imperial 
battery  shows  that  the  trade  appreciates  a  thoroughly  good 
article  sold  at  a  reasonable  price.  The  Burnley  cartridge 
battery  is  recommended  as  the  very  best  wet  battery  for 
telephone  use,  and  is  being  adopted  by  many  ofthe  leading 
telephone  companies  in  the  country.  A  revised  Hst  of  this 
company's  goods  is  now  being  issued. 

The  electric  alarm  and  pressure  gauge  manufactured  by 
the  E.  G.  Bernard  company  of  Troy,  N.  V..  is  designed  to 
provide  an  electric  alarm  signal  for  high  or  low  pressure 
that  can  be  attached  to  all  forms  of  pressure  gauges.  At 
the  same  time  it  is  provided  with  a  simple  means  of  testing 
the  gauge  to  see  if  it  is  in  working  condition  at  all  times, 
which  same  operation  also  tests  the  signal  bell  or  recorder 
in  circuit.  It  can  be  attached  to  both  a  signal  bell  and  to  a 
recording  clock,  thereby  giving,  in  the  latter  case,  at  all 
times  a  record  of  the  pressure  when  it  exceeds  certain  limits, 
either  high  or  low.  This  gauge  is  of  special  value  on  sprink- 
ler systems.  On  the  wet  system  of  automatic  sprinklers, 
it  will  be  of  great  service,  as  very  often  a  defective  head  or 
other  leak  will  start,  or  a  fire  cause  only  a  single  head  to  go 
off.  For  use  on  steam  boilers  it  will  also  prove  of  great 
value. 

Warren  Webster  &  Co.,  Camden,  N.  J.,  specialists  in  ex- 
amining steam  plants,  where  increased  economy  in  fuel  is 
desired  by  utilizing  waste  exhaust  steam,  report  that  there  is 
considerable  activity  in    their  business,  which  they  claim  is 


due  to  the  better  appreciation  of  their  manufactures,  as  com- 
pared with  other  apparatus  for  similar  purposes.  Among 
the  recent  orders  for  the  Webster  vacuum  feed  water  heater 
and  purifier  they  mention  the  following:  Estate  of  John 
Nesmith,  Lowell,  Mass.,  100  horse  power;  New  Orleans 
Railway  &  Mill  Supply  company,  New  Orleans,  La.,  200 
horse  power;  Proctor  &  Gamble  company,  Ivorydale,  O.,  ■ 
3,000  horsepower;  Pennsylvania  Tin  Plate  company.  New 
Kensington,  Pa. ,  2,500  horse  power;Norwich  Printing,  Dye- 
ing &  Finishing  company,  Norwich,  Conn.,  3,000  horse 
power;  Water  .£  Light  company,  Harrisburg.  Pa.,  500 horse 
power;  J.  Home  &  Co.,  Pittsburg,  Pa.,  250  horse  power; 
A.  Hubbard  &  Co.,  Norwich,  Conn.,  300  horse  power;  W. 
F.  Slade  &  Co.,  Pascoag,  R.  L,  500  horse  power;  Nashua 
River  Paper  company,  East  Pepperill,  Mass.,  600  horse 
power;  Standard  Steel  Works,  Burnham,  Pa.  (duplicate), 
400  horse  power;  Aultman  &  Tavlor  Machinery  company, 
Mansfield,  O.,  500  horse  power;'F.  S.  Field  &  Co.,  Boon- 
ton,  N.  J.,  300  horse  power;  Pulaski  Iron  company,  Pulaski 
City,  Va.,  300  horse  power;  Russell  &  Co.,  Massillon,  O., 
400  horse  power;  Arbegast  t^t  Bastian,  Allentown,  Pa.,  150 
horse  power;  Crescent  Steel  Works,  Pittsburg  Pa. ,  750  horse 
power;  Moro  Phillips  Chemical  company,  Camden,  N.  J., 
450  horse  power;  Crane  &  Waters,  Millbury,  Mass.,  400 
horse  power.  In  some  of  these  contracts  they  say  that  a 
number  of  standard  makes  of  feed  water  heaters  were  re- 
moved. They  also  report  numerous  orders  for  the  Webster 
separators  and  Williams'  vacuum  system  of  steam  heating. 
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537,829.  Electric  Alarm  Clock.  Henry  W.  Knapp  and 
Lawrence  E.  Gerrety,  St.  Paul,  Minn,  Application 
filed  October  25,  1S94, 

The  combination  wiih  a  clock,  having  its  operating  parts 
connected  to  one  pole  of  an  open  circuit  battery  of  the  series  of 
contacts  surrounding  the  clock,  and  sUdable  toward  and  from 
the  same  and  connected  to  the  other  pole  of  the  battery,  and 
the  hook  or  bend  upon  each  of  the  contacts  for  holding  a  mark- 
ing tag. 

537.855.  Electric  Appliance  for  Elevators.  James  H. 
Roberts,  Grand  Rapids,  Mich.  Application  filed 
October  6,  1S94. 

The  elevator  and  the  motor  are  combined  wilh  the  liquid 
chamber,  havine  a  piston  at  each  end,  one  piston  being  pro- 
vided with  brake  mechanism  for  the  motor,  and  the  other 
adapted  to  be  operated  after  the  power  lias  been  cut  off  from 
the  motor  on  the  descent  of  the  elevator. 

537.856.  Electrical  Appliance  for  Elevators.  James  H. 
Roberts,  Grand  Rapids,  Mich.  Application  filed  Feb- 
ruary 23,   1S95. 

The  switches  are  mounted  in  bearing,  and  have  at  one  end  the 
sleeves  insulated  from  eatjh  other  to  engage  the  contacts  in 
pairs,  and  at  the  other  end  are  provided  with  the  angular  levers 
adapted  to  turn  with  the  switches,  and  to  have  a  reciprocating 
movement  independentof  the  switches,  combined  with  the  hoisi- 
mg  mechanism,  the  threaded  shaft  connected  therewith,  and 
the  traveler  on  the  shaft  adapted  at  the  ends  of  the  line  of 
travel  of  the  elevator  to  move  the  switches  and  break  the  cir- 
cuit. 

537^857.  Electric  Motor  Car.  William  Robinson,  Boston, 
Mass.     Application  filed  April  12,  iSSg. 

In  a  motor  car  or  truck,  the  combination  with  the  car  axle  of 
a  motor  having  one  end  journaled  to  said  axle  and  the  other 
end  supported  fle.\ibly  by  an  independent  bar  or  device,  said 
bar  or  device  being  partly  supported  by  the  motor  journal  boxes 
and  partly,  dire  tly  or  indirectly,  by  another  axle,  independently 
of  the  truck  frame  and  of  the  ordinary  axle  boxes. 
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537,860.  Electric  Guest  Call.  Frank  O.  Smith,  La  Crosse, 
Wis.     Application  filed  June  2,  1S94. 

A  clock,  an  electric  bell  and  a  battcrj',  having  its  poles  elec- 
trically connected  with  the  clock  bell  respectively,  a  ring  of  in- 
sulating material  surrounding  the  clock  mechanism,  a  series  of 
insulated  wires  with  exposed  ends  projecting  through  the  ring 
to  form  a  series  of  contact  points  around  the  clock  mechanism, 
a  circuit-closing  finger  attached  to  the  hour  arbor  of  the  clock 
and  adapted  to  form  electrical  contact  successively  with  the 
contact  points,  together  with  an  insulating  keyboard  provided 
with  the  contact  plates  attached  severally  to  the  wires,  the  dial 
plate  connected  to  the  bell  by  a  single  wire,  and  removable 
switch  key  for  connecting  the  dial  plates  severally  with  ihe 
contact  plates,  with  removable  room  indicating  checks  adapted 
to  be  hung  upon  the  keys. 

537j!*76.  Rheostat.  George  H.  Whittingham,  Baltimore, 
Md.     Apphcation  filed  December  11,  1S93. 

In  a  rheostat,  the  combination  of  a  heat-radiating  casing,  a 
resistance  wire  within  the  casing,  and  loose  sand  packed  within 
the  casing  and  separating  the  resistance  wire  from  the  casing. 

537,920.  Coupling  for  Electrical  Connections.  James  M, 
Faulkner,  Philadelphia,  Pa,  Application  filed  August 
9i  1S94. 

The  tubular  sectional  coupling,  arranged  to  be  secured  on 
and  embrace  the  line  wire  or  wires,  one  section  of  which  has  a 
mercury  cup  or  depression,  the  other  section  having  an  open- 
ing through  which  a  side  line  can  be  inserted  into  said  mer- 
cury. 

537t932-  Method  of  and  Apparatus  for  Protecting  Electric 
Circuits.  John  M.  Oram,  Dallas,  Tex.  Application 
filed  January  15,  1S95. 

The  method  of  guarding  an  electric  circuit  illustrated  con- 
sists m  automatically  varying  the  current  flowing  in  the  circuit 
at  predetermined  intervals,  according  to  a  set  plan  or  pattern, 
changing   the  nature   or  arrangement   of  the  pattern,  and  the 
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intervals  of  variation  thereof  in  a  predetermined  manner  repro- 
ducing such  arbitrary  variations  upon  an  indicating  instrument 
at  a  distant  point,  in  accordance  with  an  arbitrary  co-operative 
plan  of  ai-tion.  known  only  to  the  receiving  operator,  and  caus- 
ing the  alarm  signal  to  be  given  or  depend  upon  the  cessation 
of  or  variation  from  such  arbitrary  co-operative  plan. 

537,967.     Telephone    System.     William    Coonan,    Jersey 
City,  N.  J.     Application  filed  August  4,  1892. 

This  arrangement  is  devised  for  use  in  telephone  exchange 
systems,  and  the  apparatus,  as  shown  in  the  illustration,  con- 
sists of  two  electro-magnets  of  difterent  resistances,  connected 
in  parallel  and  acting  in  opposition  upon  a  pivoted  armature, 
in  combination  with  a  switching  apparatus  and  a  subscriber's 
line,  the  switching  apparatus  being  arranged  to  connect  the 
subscriber's  line  in  series  with  one  of  the  magnets. 
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537,989.     Storage  Battery.     Morris  Moskowitz,  Newark, 
N.  J.     Application  tiled  May  7,  1894. 

A  storage  battery  is  shown  in  the  cut,  comprising  therein  .1 
single  cell  or  casing  bearings,  or  supports  in  thecasing,  a  bear- 
ing bar  or  shaft  therein,  and  elements  on  the  shaft,  the  elements 
being  spirally  wound  to  permit  free  action  of  expansion  and 
contraction,  and  having  their  free  ends  rigidly  connected  with 
the  casing. 

537,994.  Controlling  Mechanism  for  Electric  Motors. 
Charles  H.  Richardson,  Philadelphia,  Pa.  Application 
filed  June  9,  1894. 

The  invention,  which  is  here  illust'ated,  consists  in  the  com- 
bination of  the  motor,  conductors  connecting  the  armature  of 
the  motor  with  the  supply  circuit,  the  speed  regulating  resist- 
ance in  the  supply  circuit,  the  supplementary  resistance  in  one 
of  the  conductors  connecting  the  armature  of  the  motor  with 
the  supply  circuit,  and  the  supplementary  resistance  switch 
mechanism,  by  one  adjustment  of  which  the  armature  is  short- 
circuited  and  the  supplementary  resistance  thrown  in  to  pre- 
vent an  overflew  of  current,  and  by  the  opposite  adjustment  of 
the  switch  mechanism  the  supplementary  resistance  is  short- 
circuited,  thus  cutting  it  out  of  the  armature  circuit  and  remov- 
ing the  short  circuit  Irom  the  armature. 

538,005.     Electric    Railway.      Conrad    C.    G.     Wolpers, 
'Brooklyn,  N.  Y.     Application  filed  October  2,  1S94. 

One  claim  is  given:  In  an  underground  system  for  electric 
railways,  a  box  suspended  from  a  car  frame,  a  trolley  arm  hav- 
ing pivotal  bearing  in  said  box,  and  having  a  trolley  or  contact 
wheel,  operative  shaft  or  rods  and  cranks  located  at  opposite 
ends  of  the  car.  chain  reels  carried  by  the  lower  portions  of 
said  rods,  pawls  and  vertically  bored  ratchets  connected  with 
said  rods  above  the  car  platform,  and  ratchet-locking  pins 
adapted  to  engage  the  bores  in  said  ratchets,  and  spring  and 
chain  connections  l-efween  said  rods  and  the  respective  corners 
of  the  upper  portion  of  the  trolley  arm. 
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538,020.     Insulated   Conductor.     William  M.   Habirshaw, 
New  York,  N.  Y.     Application  filed  October  16,  1S94. 

The  combination  is  claimed  with  a  conducting  core  of  an  in- 
sulating coating  or  covering  composed  of  contiguous  layers  of 
soft  vulcanizable  rubber  and  cut-sheet  alternately  applied  and 
vulcanized. 

538,023.     Electric  Arc  Lamp.     Frank  M.  Lewis,  London, 
Eng.     Application  filed  October  12,  1S94. 

The  last  claim  follows:  In  arc  lamps  the  combination  of  a 
single  solenoid  and  plunger  with  a  differential  or  epicyclic 
train  of  wheels,  so  that  the  movement  of  the  plunger  in  one 
direction  effects  the  striking  ofthe  arc  through  one  side  of  the 
train,  while  the  movement  of  the  plunger  in  the  opposite  direc- 
tion releases  the  feed  gear  through  the  opposite  side  of  the 
train. 


538,024.  ^  Electric  Brake.  Edward  D.  Lewis,  Savona, 
N.  Y.     Application  filed  December  7,  1S94. 

In  an  electrical  brake  there  is  the  combination  with  the  brake 
a  spring  for  normally  holding  the  brake  set,  means  for  varying 
the  tension  of  the  said  spring,  an  electro-magnet  disposed  to 
normally  act  in  opposition  to  the  said  spring  to  release  the 
brakes  and  hold  them  out  of  action  until  the  circuit  is  inter- 
rupted, and  means  (or  varying  or  changing  the  relative  position 
ofthe   electro-magnet. 

538,090.  Electric  Cut-out.  Herbert  A,  Wagner  and 
Ferdinand  Schwedtmann,  St.  Louis,  Mo.  Application 
filed  January  5,  1S95. 

The  features  claimed  are:  An  outer  hollow  shell  a  core 
fitting  therein  and  making  closed  joints  therewith,  a  fusible 
wire  ca.rried  in  a  groove  in  the  core,  electrical  connections  for 
the  fusible  wire,  and  suitable  vents  leading  from  the  groove 
through  the  shell  to  the  atmosphere. 

538,097.  Commutator  Brush.  Louis  Boudreaux,  Paris, 
France.     Application  filed  October  28,  1892. 

A  commutator  brush  is  formed  of  superposed  folds  of  metal- 
lic sheet  toil  compressed  into  a  compact  body. 

538,104.  Electric  Motor  for  Railway  Cars.  Charles  E. 
Emery,  Brooklyn,  N.  Y.  Application  filed  April  19 
1894. 

In  the  construction  of  an  electric  car  motor  an  integral  yoke 
section  is  provided  with  internally  arranged  field  magnets  and  " 
side  openings,  in  combination  with  frames  adapted  to  close 
such  openings,  and  provided  with  armature  and  car  axle  bear- 
ings. 

538,127.  Electric  Door  Opener.  John  Schneider,  Long 
Island  City,  N.  Y.     Application  filed  May  7,  1S94. 

The  claim  is  as  follows:  In  an  electric  do-^r  opener,  in  com- 
bination, a  casing,  a  magnet,  an  armature  lever,  a  rock-lever 
pivoted  in  the  casing,  and  adapted  when  moved  in  one  direc- 
tion to  be  engaged  and  held  against  movement  by  the  armature 
lever,  and  when  moved  in  the  other  direction  to  be  out  of  posi- 
tion to  be  engaged  by  the  armature  lever,  a  catch  mounted  to 
swmg  in  the  casing  and  adapted  to  be  engaged  by  a  bolt  on  the 
door,  a  tail  on  the  catch,  and  stops  on  the  rock-lever  projecting 
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therefrom,  and  adapted  to  engage  opposite  faces  of  the  tail,  one 
stop  being  adapted  to  be  engaged  and  moved  by  the  tail  of  the 
catch,  wnen  the  armature  lever  is  disengaged  f^rom  the  rock- 
lever,  to  move  the  rock-lever  out  of  position  to  be  engaged  by 
ihe  armature  lever,  and  the  other  stop  being  adapted  to  be  en- 
gaged and  moved  by  the  tail  of  the  catch  to  move  the  rock- 
lever  into  position  to  be  engaged  by  the  armature  lever. 

538,132.  Electrical  Igniting  Device  for  Gas  Engines.  Alfred 
J.  Signor,  Elkhart,  Ind.  Application  filed  March  26, 
1894. 

An  improved  igniting  device  for  gas  and  other  explosive 
engines,  comprising  an  electrical  circuit,  a  device  within  the 
exploding  chamber  for  normally  continuing  the  circuit,  ilie 
device  being  spring-held,  a  shaft,  an  arm  carried  thereby  which 
is  adapted  to  engage  the  device  for  the  purpose  stated,  a 
means  for  suddenly  imparting  motion  to  the  shaft,  and  a  spring 
for  resisting  this  movement  of  the  shaft,  which  is  stronger  than 
the  resistance  of  the  spring-held  device. 

538,136.  Working  of  Railway  Points  and  Signals  by  Elec- 
tricity. lUius  A.  Timmis,  London,  Eng.  Application 
filed  June  9,  1S94. 

The  combination  is  claimed  with  the  points  provided  with  a 
locking  bar.  and  an  electric  motor  operatively  connected  to  the 
points,  of  a  locking  bolt  engaging  with  the  locking  bar,  and  a 
second  electric  motor  operatively  connected  to  the  bolt,  an  elec- 
tricity generator,  and  conductors  for  operating  the  two  motors, 
and  two  switches  provided  with  interlocking  mechanism,  pre- 
venting them  from  being  operated  simultaneously,  and  oper- 
ating to  connect  the  generator  with  the  respective  motors. 

538,158.  Electric  Railway  System.  James  M.  Faulkner, 
Philadelphia,  Pa.     Application  filed  January  12,  1895. 

In  an  underground  electric  railroad  system,  an  exposed  sec- 
tional conductor,  in  combination  with  a  flexible  carrier  ar- 
ranged loosely  and  longitudinally  in  a  conduit,  one  of  the  ele- 
ments having  contact  points,  and  the  other  depressions  contain- 
ing mercury,  arranged  so  that  the  contact  points  can  enter  the 
same.'  ■ 
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Louisville  Auditorium  Plant. 

As  may  be  judged  by  the  illustrations  which  accompany 
this  article,  the  isolated  electric  lighting  plant  for  the  Audi- 
torium Amphitheater  at  Fifth  and  Hill  streets,  Louisville, 
Ky.,  is  one  of  the  handsomest  in  the  country.  Especial  at- 
tention has  been  paid  to  the  ornamental  possibilities  of  an 
electric  lighting  plant,  and  the  result  is  an  installation 
which,  both  in  exterior  appearance  and  interior  finish,  is  a 
credit  to  the  fine  residential  section  of  Louisville  in  which  it 
is  placed. 

The  station  building  itself,  Fig.  2,  is  a  handsome  two- 
story  structure  of  brick.     The  first  floor  is  divided  into  an 


wnce  three  boilers  and  three  engines  are  provided.  The 
auxiliary  steam  plant  includes  two  boiler  feed  pumps — a 
Columbia  pump  and  a  Riley  pump — with  a  Korting  injector. 
There  is  a  deep  well  pump  in  the  boiler  room,  and  the  sta- 
tion is  also  provided  with  automatic  boiler  cleaners,  an  ad- 
equate feed  water  heater  and  an  oil  separator.  A  fuel  oil 
pump  is  used  for  pumping  oil  from  an  underground  tank, 
which  is  some  distance  from  the  boiler  room.  Draft  for  the 
furnaces  is  supplied  by  an  ornamental  round  brick  stack, 
loo  feet  high,  shown  in  Fig.  2. 

An  excellent  view   of  the   finely   finished  engine  room  is 
presented  in  the  illustration  given  on  this  page,  Fig.  i.  The 


with  each  of  the  boilers,  and  also  an  oil  gauge  and  a 
pressure  valve  for  regulating  the  fires,  thus  enabling  the 
engineer  to  control  fire,  water  and  steam  while  in  the 
engine  room.  The  lubricating  oils  are  stored  in  tanks  on 
the  upper  floor  and  are  piped  down  to  a  handsome  oil 
cabinet.  The  engine  room  is  heated  by  six  indirect  radia- 
tors supplied  by  underground  pipes.  These  radiators  are 
finished  in  black,  with  gold  and  silver  leaf  ornamentation. 
The  six  dynamos  used  to  generate  current  consist  of  two 
Wood  arc  machines  and  four  Fort  Wayne  incandescent  dy- 
namos, giving  a  total  capacity  to  the  station  of  65  arc  and 
l,Soo  incandescent  lights.    With  the  exception  of  the  cables 


LOUISVILLE   AUDITORIUM    I'LANT.  — A   PLEASING    INTERIOR. 


engine  room  and  a  boiler  room.  The  steam  generating 
plant  in  the  boiler  room,  Fig.  3,  comprises  three  tubular 
boilers  of  100  horse  power  each,  of  the  B.  L.  make,  from 
Dayton,  O.  When  the  photograph  was  taken  coal  was 
used  as  fuel  for  the^e  boilers,  but  the  furnaces  have  since 
been  fitted  with  oil  burners,  which  greatly  adds  to  the  neat- 
ness of  the  station— a  consideration  always  kept  in  mind  by 
the  owner,  Mr.  Quilp. 

The  Auditorium  theater,  of  which  Mr.  Quilp  is  the  sole 
proprietor,  depends  entirely  upon  this  plant  tor  its  light, 
and  for  this  reason  the  whole  plant  is  arranged  in  duplicate, 
so  that  ample  boiler,  engine  and  dynamo  capacity  is  present 
for  any  emergency.  Indeed,  in  case  of  necessity  the  theater 
could  be  lighted  by  means  of  one  boiler  and  one  engine, 
but    to  prevent  all  possibility  of  interrupting  the  perform- 


inside  of  the  room  is  finished  in  fine  pressed  brick  and 
beaded  joints.  The  ceiling  is  of  hardwood,  with  natural 
finish,  and  the  floor  is  laid  with  eight  inch  tiles  of  various 
colors  in  tasteful  design.  As  shown,  there  are  three 
engines  belled  to  six  dynamos.  One  engine  is  a  Ball  & 
Wood  machine  of  75  horse  power  capacity,  and  the  other 
two  are  of  100  horse  power  each,  one  of  the  Ball  &  Wood 
type  and  the  other  from  the  Bass  foundry.  The  only  ex- 
posed pipes  are  the  main  steam  suoply  pipes  for  each 
engine,  which  are  neatly  covered  with  asbestos  and  Russia 
iron,  with  bras;  bands.  The  engines  exhaust  in  an  under- 
ground main.  With  each  engine  a  separate  set  of  wrenches 
is  provided,  and  in  each  case  these  wrenches  are  mounted 
on  a  wall-board.  In  the  engine  room  there  is  a  complete 
set  of  finely  mounted  steam   and   water   gauges   connected 


leading  from  the  dynamo  brushes  and  the  arc  plug  cables, 
not  one  inch  of  wire  is  exposed  to  \iew  in  the  whole  room, 
and  this  statement  also  includes  the  switchboard.  A  view 
of  the  switchboard  in  the  station  is  given  in  Fig.  4.  This 
board  is  made  of  solid  cherry  and  runs  lo  the  ceiling  of  the 
room,  being  ornamented  with  handsome  hand  carving.  The 
instruments  are  carefully  arranged,  and  the  whole  appear- 
ance of  the  board  is  very  attractive.  All  of  the  dynamo 
leads  to  this  board  are  in  lead  cables  laid  beneath  the  floor. 
The  lighting  of  the  engine  room  itself  is  on  a  luxurious 
scale  commensurate  with  the  whole  design  of  this  pleasing 
station,  there  being  lour  four-light  and  one  six-light  oxidized 
combination  chandeliers  and  two  arc  lamps. 

Three  hundred  feet  from  the  station  switchboard  is  the 
stage    switchbord,  which    is    illustrated    in    Fig.  5.     The 
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mains  from  the  incandescent  machines  run  to  a  set  of  bus- 
bars on  the  stage  switchboard,  and  all  the  branching  is  done 
from  this  point.  The  Auditorium  Amphitheater  covers  an 
entire  block,  and  every  light,  both  incandescent  and  arc,  can 
be  controlled  from  this  stage  switchboard.  Two  sets  of 
held  rheostats  for  the  dynamos  are  provided,  one  on  the  sta- 
tion board  and  the  other  on  the  stage  board,  and  there  is  also 
a  set  of  regulating  instruments  at  each  board.  The  electri- 
cian on  the  stage  has  full  control  of  all  the  dynamos  in  the 
lighting  station.  Should  an  accident  occur  to  any  part  of 
the  machinery,  he  is  notified  by  the  engineer  by  means  of  a 
prearranged  signal.  The  electrician  at  once  shuts  the  cur- 
rent off  from  the  machine  indicated  and  throws  the  load  on 
another  dynamo.  This  can  be  done  during  the  most  quiet 
stage  scene  without  the  audience  noticing  any  defect  in  the 
lighting  system. 

The  second  story  of  the  station,  Fig.  2,  is  devoted  to  the 
electrician's  private  constructing  room  and  is  also  used  for 
storing  electric  supplies  and  as  a  laooratory,  being  provided 
with  a  small  boiler,  engine,  lathe,  etc.,  for  construction  and 
repair  work. 

An  interesting  feature  of  this  plant  is  the  electric  sign 
visible  on  top  of  the  Auditorium.  This  consists  of  a  frame- 
work bearing  letters  made  of  electric  lights,  spelling  out  the 
name  of  the  attraction  on  the  boards  in  the  theater  beneath. 
Each  letter  is  about  24  by  30  inches,  and  as  all  the  letters  of 
the  alphabet  are  kept  on  hand,  there  is  no  difficulty  in  spell- 
ing out  any  word  or  words  desired.  This  sign  is  operated  by 
an  automatic  cylinder  switch  and  motor  in  such  a  manner 
that  the  letters  of  a  word  are  lighted  and  extinguished  in 
succession.  When  the  word  or  words  have  thus  been  spelt 
out  in  flashing  letters  of  light,  the  operation  is  repeated  un- 
til the  performance  below  comes  to  a  close,  thus  making  a 
very  attractive  and  striking  advertisement,  as  the  sign  is 
over  100  feet  from  the  ground. 

In  the  Amphiteater  is  a  bicycle  track,  and  it  is  a  note- 
worthy fact  that  this  was  the  first  track  in  the  country  On 
which  racing  was  accomplished  by  means  of  the  electric 
light.  Forty  arc  lamps  are  placed  about  this  track,  so  ar- 
ranged as  to  avoid  shadows  on  the  path.  After  the  first 
bicycle  meet  on  this  track,  Mr.  Quilp  asked  Mr.  Sanger, 
the  famous  wheelman,  how  he  liked  racing  by  electric  light. 
The  answer  was;  "The  sun  is  not  in  it;  there  is  sufficient 
light,  and  it  is  so  much  cooler." 

Still  another  novel  feature  of  this  interesting  plant  is  the 
electric  curtain  hoist.  This  is  believed  to  be  tlie  first  thea- 
ter in  the  country  to  be  supplied  with  an  electrically  oper- 
ated drop  curtain.  The  idea  was  developed  by  Mr.  Parfitt, 
the  electrician.  The  device  consists  of  a  three  horse  power 
motor  so  attached  and  controlled  as  to  do  the  work  formerly 
accomplished  by  four  men,  and  to  raise  and  lower  the  curtain 
at  varying  speed.  The  curtain  can  be  instantly  checked  in  its 
downward  progress  if  desired,  thus  precluding  all  possibil- 
ity of  an  accident  if  anyone  should  be  happening  to  pass 
beneath.  The  curtain  motor  is  situated  in  the  fly-loft,  and 
is  controlled  from  the  stage  switchboard. 

This  unique  station  is  due  to  the  liberality  and  enterprise 
of  Daniel  Quilp,  proprietor  and  manager  of  the  Auditorium, 
and  to  the  skill  and  ingenuity  of  the  electrician  in  charge, 
Frank  W.  Parfitt,  whose  portrait  (page  227)  accompanies 
this  article.  Mr.  Parfitt  is  an  Englishman  by  birth,  but  has 
resided  in  this  country  ■  for  a  number  of  years.  His  first 
electric  work  was  with  W.  H.  Driftmeyer  of  the  Fort 
Wayne  Electric  company  at  the  Southern  Exposition  held 
in  Louisville  in  18S3.  Mr.  Parfitt  has  remained  in  the 
Kentuckymetropolis  ever  since,  being  associated  with  Mr. 
Quilp  since  18S6.  The  station  which  forms  the  subject  of 
this  article  was  designed  and  constructed  entirely  under  his 
personal  supervision,  and  many  of  the  devices  connected 
with  it,  such  as  the  station  and  stage  switchboard  and  the 
curtain  hoist,  are  entirely  of  Mr.  Parfitt's  design.  The 
whole  installation  reflects  much  credit  on  his  skill  and  taste. 


J^£sc>ivei/,Tha.t  the  secretary  of  this  association  be  di- 
rected  to  transmit  copies  of  the  foregoing  to  the  said  mem- 
bers of  assembly  and  senators  from  this  county,  and  to 
the  Hon.  Hamikon  Fish,  speaker  of  the  Assembly. 


Gerst   Telephone  Bill   Commended. 

Further  eflbrts  will  be  made  to  secure  consideration  of 
the  Gerst  telephone  bill,  now  tied  up  in  committee,  before 
the  New  York  Legislature  adjourns.  At  a  special  meeting 
of  the  Black  Rock  Business  Men's  association  last  week 
the  following  resolutions  were  unanimously  adopted: 

Whereas^  The  people  of  this  city  are  deeply  interested  in 
the  passage  of  the  bill  before  the  Legislature  known  as  the 
Gerst  Telephone  bill,  and 

IVhercas,  The  public  in  general  throughout  the  state 
is  deeply  interested  in  the  adoption  of  this  measure,  and 
this  association,  believing  in  the  justice  and  propriety  of  the 
adoption  of  this  measure,  believing  it  to  be  for  the  best  in- 
terest of  the  citizens  generally,  and  that  the  measure,  as 
proposed,  is  a  fair  and  just  one  to  all  interests  concerned, 
therefore  be  it 

Jiesolved,  That  this  association  earnestly  requests  the 
members  of  the  assembly  and  senators  from  the  county  of 
Erie  to  use  all  their  influence  to  secure  the  passage  of  said 
bill,  and  for  that  purpose  to  use  every  legitimate  means  to 
have  the  committees  of  the  Senate  and  Assembly,  who  now 
have  said  bill  under  consideration,  discharged  from  further 
consideration  thereof  as  soon  as  possible,  and 


Harrison  International  Telephone  Com- 
pany. 

At  the  annual  meeting  of  the  Harrison  International 
Telephone  company  at  Chicago,  May  6th.  the  following 
named  directors  were  chosen  for  the  ensuing  year:'  Stephen 
B.  Elkins,  R.  C.  Kerens,  George  R.  Peck,  William  War- 
ner, C.  M.  Ferree,  Dr.  E.  M.' Harrison,  H.  M.  Holden, 
H.  J.  Hanford,  Patrick  Egan,  H.  S.  Smith  and  J.  T.  Blake. 
The  only  changes  made  in  the  board  were  the. addition  of 
Mr.  Smith  and  J.  T.  Blake.  There  were  not  many  stock- 
holders in  attendance,  the  explanation  being  offered  that  a 
trustee  had  been  appointed  to  vote  the  stock  of  the 
principal  stockholders.  Patrick  Egan  of  Nevv  York  pre- 
sented the  report  of  the  directors,  in  which  he  briefly  out- 
lined the  history  of  the  organization  and  the  progress  that 
had  already  been  made.  This  report  will  prove  interesting 
not  only  to  stockholders  in  the  Harrison  company,  but  to 
capitalists  who  are  contemplating  investing  in  other  tele- 
phone enterprises  in  competition  with  the  Bell  interest: 

Your  company  was  incorporated  early  in  1893,  but  all  of 
that  year  and  the  first  half  of  1894  were  consumed  almost 
entirely  in  the  work  of  canvassing,  sending  out  samples  and 


trol  ofits  stock  by  placing  it  in  the  hands  of  a  trustee.  It 
is  announced  that  the  company  is  in  the  field  for  business; 
that  it  is  not  a  ''paper  concern,"  and  that  it  has  already  re- 
pulsed overtures  from  other  telephone  companies,  the  in- 
ference being  that  an  opportunity  to  sell  out  had  been  re- 
fused. 


Telephone  Bill  inthe  Missouri  Legislature. 

The  usual  fate  of  telephone  bills  seems  to  be  in  store  for 
the  one  proposed  for  the  consideration  of  the  Missouri 
Legislature.  According  to  a  recent  dispatch  from  Jefferson 
City,  Representative  Elmer  Phipps  says  that  there  is  very 
little  chance  for  getting  a  bill  reducing  telephone  charges 
before  the  extra  session.  The  hilch  lies  in  the  governor's 
office,  he  declares.  "Before  the  assembly  met,"  said  Mr. 
Phipps,  "T  went  to  all  the  leading  citizens  and  got  them  to 
write  letters  to  the  governor  asking  him  to  include  the 
telephone  bill  in  his  message.  Probably  dozens  of  letters 
were  sent.  I  am  credibly  informed,  however,  that  the 
governor  has  reached  an  agreement  with  the  Burlington 
railroad's  representative  by  which  it  is  understood  that  if  the 
Burlington  will  keep  its  hands  off  the  telephone  bill  will  not 
be  sent  in.  As  I  understand  it,  Perkins  of  the  Chicago, 
Burlington  &  Quincy  is  the  largest  western  stockholder  in 
the  Bell  Telephone  company.  Our  people  want  cheaper 
telephones,  but   if  the   governor  has   made  his  agreemen 
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preparing  for  the  foundation  of  a  wider  organization.  In 
the  latter  half  of  1S94,  however,  until  the  severe  winter 
weather  prevented  the  setting  up  of  poles  and  other  outdoor 
labor,  work  was  carried  on  in  the  way  of  establishing  local 
Harrison  exclianges,  of  which  there  are  now  a  considerable 
number  in  full  and  satisfactory  operation,  many  more  in 
course  of  construction  and  others  being  organized. 

From  the  beginning  the  whole  power  and  influence  of 
the  Bell  monopoly  has  been  employed,  without  limit  and 
without  scruple,  to  impede  and  destroy  our  work.  They 
have  endeavored  to  frighten  away  from  us  the  local  capital- 
ists and  all  those  whom  they  could  reach  financially  or 
otherwise;  and  before  the  important  decisions  in  regard  to 
the  Berliner  patent  and  the  Bate  refrigerator  case  were  ren- 
dered against  them  they  in  many  instances  succeeded;  they 
have  cut  rates  in  several  localities,  and  even  offered  the  use  of 
their  telephones  free,  and  they  have  attempted  to  injure  us 
with  bogus  lawsuits  founded  upon  pretended  infringements  on 
minor  and  entirely  unimportant  details;  but  we  are  defeatintg 
their  machinations  at  every  point,  and  in  some  instances 
driving  them  entirely  out  of  the  field. 

.  Your  directors  consider  the  progress  made  by  your  com- 
pany, in  face  with  the  desperate  opposition  with  which  it 
had  to  contend,  as  very  satisfactory.  The  profits  resulting 
from  a  {e\v  months  of  active  work  have  been  sufficient  to 
meet  the  entire  expenses  incurred  from  the  date  of  the 
company's  formation  and  leave  a  balance  to  the  credit  of 
profit  and  loss;  through  the  Harrison  International  Tele- 
phone Construction  company  state  organizations  are  now 
formed  in  thirty-one  states;  your  telephones  are  in  satisfac- 
tory operation  in  over  one  hundred  and  fifty  dilferent  places — 
many  of  these  important  cities  and  towns;  the  construction 
of  the  telephones  has  been  improved  until  it  is  now  conceded 
that  they  are  the  best  instruments  in  the  market,  and  the 
prospects  for  a  large  and  increasing  extension  of  the  com- 
pany's business  through  the  channels  already  opened  up  seem 
most  encouraging. 

It  was  explained  that  the  company  had  determined  to 
guard  against  the  possibility  of  rival   interests  securing  con- 
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with  the  Burlington,  ol  course  we  can't  get  the  rales  re- 
duced. Ii's  a  shame,  however,  that  we  must  be  the  victims 
of  extortionate  telephone  rentals  because  a  governor  and 
a  railroad  have  agreed  to  join  hands." 

On  May  1st,  according  to  a  special  dispatch  from  Jeffer- 
son City  to  the  A'ansas  City  Daily  Journal,  Mr.  Phipps 
again  took  up  the  fight  for  lower  telephone  rates  in  Kansas 
City  and  St.  Louis.  The  dispatch  continues:  "He  this 
morning  introduced  a  resolution  calling  upon  the  governor 
for  a  supplemental  message  enabling  the  General  Assembly 
to  take  action  upon  that  matter.  Mr.  Phipps  will,  if  the 
governor  complies  with  the  request,  introduce  a  bill  fixing 
the  maximum  rate  for  any  telephone  in  the  state  at  $60  per 
annum.  The  rate  for  Kansas  City  cannot  exceed  $45.  In 
cities  of  75,000  and  not  less  than  25,000  the  rate  shall  not 
exceed  $30.  In  cities  not  exceeding  25,000  inhabitants  the 
same  rate  is  fixed.  The  rate  for  private  residences  is  lower, 
that  for  Kansas  City  being  $30."  Concerning  the  prospect 
of  the  measure  the  correspondent  adds:  "It  is  not  probable 
that  Mr.  Phipps'  bill  will  ever  get  before  the  house." 

Lower  Telephone  Rates  for  Kansas  City. 

LFrom  the  Kansas  City  Stat-.^ 

An  ordinance  fixing  reduced  telephone  service  rates  will 
be  introduced  in  the  lower  house  to-night  by  Speaker  Stoner. 
It  is  drawn  up  by  attorneys  ot  the  Telephone  Users'  associ- 
ation. This  momentous  instrument  is  brief  and  to  the  point. 
It  reads:  "That  no  individual,  company,  or  corporation, 
now  or  hereafter  owning,  controlling  or  operating  any  tele- 
phone line  in  Kansas  City  shall  charge  or  collect  rental  for 
the  use  of  telephones,  transmitters  and  receivers,  and  for 
keeping  them  in  repair,  an  amount  exceeding  the  sum  of  $^6  " 
per  year  for  business  ofhces  and  $25  per  year  for  residences' ' ' 

An  individual,  company  or  corporation  that  shall   collect 
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or  receive  compeDsalion  for  such  service  greater  than  the 
sums  named  is  made  guilty  of  a  misdemeanor,  punishable  by 
a  fine  of  from  $100  to  $300.  This  measure  will  receive  a 
reference  to  the  public  improvements  committee  of  the  lower 
house,  which  will  sit  on  the  question  with  the  representa- 
tives of  the  telephone  company  and  the  Telephone  Users'  as- 
sociation. A  bill  to  this  effect  was  introduced  in  ihe  Legis- 
lature and  is  now  hung  up  in  the  "corporations  committee, 
other  than  railroads"  of  the  Senate.  The  Telephone  Users' 
association  has  waited  for  action  by  the  Assembly,  and  the 
indications  thereof  beinj;  considered  slim,  has  carried  its  war 
inio  the  city  council.  The  Missouri  &  Kansas  Telephone 
company  is  operating  under  incorporation  by  state  charter 
and  municipal  privilege  to  use  ihe  streets  and  alleys.  It  has 
no  franchise  or  exclusive  rights.  The  present  rates  are  $72 
per  year  for  business  telephones  and  $60  for  residences. 


New    Telephone    Company    for    Kansas 

City. 
The  Inter-state  Long-distance  Telephone  company,  with 
capital  stock  of  $100,000,  has  been   organized  in  Kan=as 
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City  and  a  charier  has  been  applied  for.  The  directors  in 
the  concern  are  \V.  T.  Hewitt,  J.  W.  Fogler,  W.  N.  Todd, 
Al.  Rothenberg  and  Louis  P.  I\othschild.  The  persons 
interested  in  this  company  are  also  connected  with  the 
People's  Telephone  comjiany,  now  at  work  in  Leavenworth. 


How  Minneapolis  Receives  the  Bell  Com- 
pany's Concession. 

The  proposed  extension  of  the  "party  service"  in  Minne- 
apolis is  not  received  by  subscribers  with  demonstrations  of 
great  joy.  The  y^z/jv/^/of  ihat  city  calls  attention  to  the 
fact  that  "  the  system  has  the  disadvantage  to  the  subscriber 
of  allowing  every  other  subscriber  on  ihe  line  to  hear 
all  that  passes  over  it,  if  inclined  10  do  a  litlle  telephonic 
eavesdropping,  and  then,  tco,  every  telephone  on  the  line 
rings  every  time  there  is  a  call  for  any  particular  one."  Bu^ 
in  spite  of  these  little  drawbacks,  the  party-line  service  has 
proved  a  very  convenient  thing  for  residences  and  lines  not 
u=ed  for  regular  commercial  business.  Care  is  generally 
taken  in  arranging  the  circuit  on  a  party  line  so  that  the  sum 
total  of  its  busmess  will  not  exceed  or  even  equal  that  of  a 
single  line. 

Telephone  Charges  in  New  York. 

[Fiom  the  .Wtc    York  he., hi.] 

New  York  city  has  a  telephone  service  which  is  certainly 
no  better  than  the  average,  and  may  be  much  worse.  But  the 
rate  that  each  subscriber  pays  for  the  use  of  the  system  is 
away  beyond  reason.  For  many  years  this  extortion  was 
made  possible  by  the  fundamental  patent  under  which  alone 
the  telephone  could  be  operated,  and  therefore  a  monopoly 
was  set  up.  Now  that  the  patent  has  expired  the  same 
monopoly  continues,  because  the  connections  in  the  streets 
and  the  general  plant  previously  existing  give  the  monopoly 
such  an  advantage  that  competing  companies  have  not  yet 
entered  the  field. 

But,  in  view  of  the  privileges  given  to  the  telephone  com- 
pany by  the  city,  the  service  is  one  that  is  properly  subject 
to  legislative  control,  and  there  have  been  several  attempts 
made  to  regulate  the  charge  for  telephone  service.  Recently, 
after  a  careful  investigation  of  the  cost  of  supplying  and  op- 
erating each  instrument  in  this  city  and  elsewhere,  a  bill 
was  prepared  limiting  the  charges  that  might  be  made  by 
the  telephone  companies. 

As  the  figures  fixed  upon  were  far  below  those  which  are 
now  in  force  throughout  the  state,  there  was  a  bitter  oppo- 
sition made  to  the  bill  at  once  by  nearly  all  the  telephone 
companies.  It  was  asserted  that  the  rentals  permitted  by 
the  bill  would  cause  the  companies  to  do  business  at  an  act- 
ual loss.  Against  such  a  possibihty  every  company  brought 
to  bear  its  heaviest  arguments,  though  without  much  effect, 
for  two  reasons.  In  the  first  place,  the  telephone  service 
not  only  in  this  country  but  in  Europe  costs  much  less  in 
other  cities  than  in  places  of  similar  size  in  the  state  of  New 
York.  Secondly,  the  bill  expressly  stipulates  that  the  tel- 
ephone companies  shall  be  entitled  to  a  profit  of  ten  per 
cent,  upon  their  capital  stock. 

Certainly  the  New  York  companies  ought  to  be  able  to 
work  as  cheaply  as  similar  corporations  in  other  states,  but 
at  any  rate  they  ought  to  be  satisfied  with  10  per  cent,  div- 


dends  on  their  capital,  especially  when  watered  stock,  ii 
there  be  any,  gets  as  much  as  the  rest. 

But,  notwithstanding  the  liberal  features  of  the  bill,  the 
telephone  monopolies  continued  to  fight  against  its  adop- 
tion. Oral  arguments  before  the  committee  to  which  the 
bill  had  been  referred  did  not  seem  very  likely  to  produce 
results,  and  therefore  theeloquenceof  the  lobby  was  brought 
to  bear. 

When  the  matter  had  been  thrashed  over  at  two  public 
hearings,  on  March  6th  and  March  20th,  the  friends  of  the 
bill  waited  nearly  a  month  before  proceeding  further.  Last 
week,  liowever,  a  motion  was  made  to  discharge  the  com- 
mit ee  from  further  consideration  of  the  bill,  a  motion 
which,  if  adopted,  would  have  brought  the  bill  before  the 
Assembly  for  a  vole  on  its  merits.  The  motion  was  re- 
jected by  a  vote  of  49  to  60,  and  the  bill  therefore  remained 
in  charge  of  the  committee. 

This  disposition  of  the  bill,  some  members  may  imagine, 
relieves  them  of  the  necessity  of  putting  themselves  on 
record,  but  they  will  probably  find  that  such  an  attempt  to 
whip  the  devil  around  the  slump  will  deceive  no  one.  Their 
votes  to  keep  the  bill  in  committee  make  a  sufficently  defi- 
nite record  to  guide  their  constituents  hereafter. 

There  is  another  incidental  feature  of  the  vote  which  dcr 
serves  attention.  "\  ou  send  your  bill  right  along  into  the 
committee,"  was  the  advice  given  to  a  novice  in  legislative 
lobbying,  "and  then  'see'  the  go-betweens  and  get  it  out." 
But  if  the  go-betweens  should  first  be  "seen"  by  the  bill's 
opponents,  would  it  ever  get  out? 

In  view  of  the  interesting  side  lights  thus  cast  upon  the 
fate  of  bills  thrown  into  committee  while  the  go-betweens 
are  in  a  receptive  mood,  the  question  naturally  arises  Cun- 
cerning  the  telephone  bill:  Has  any  one  "seen"  the  go- 
betweens  yet,  or  will  the  bill  have  to  stay  in  committee  until 
some  one  discovers  them? 

Who  keeps  the  telephone  bill  in  committee?  What  is  it 
kept  there  for?     Will  it  ever  get  out? 


The  Outlook  in    Rhode   Island. 

[From    the  Prov'uience   youruiiL\ 

The  reported  entry  into  competition  with  the  American 
Bell  Telephone  company  of  a  powerful  and  wealthy  rival 
and  tiie  reductions  in  telephone  rates  in  various  parts  of  the 
country  recently  have  naturally  stimulated  curiosity  among 
teIe|)hone  subscribers  in  this  state  regarding  the  probable 
action  of  the  local  company.  President  Henry  C.  Cranston 
of  the  Providence  Telephone  company  was  asked  if  his  com- 
pany contemplated  a  reduction  in  its  rates,  and  he  said  in 
answer  to  the  inquiry  that  whi^e  no  such  step  had  been  con 
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sidered  and  no  formal  action  taken  looking  toward  such  a 
step,  the  company  was  carefully  watching  the  trend  of 
events  elsewhere  and  would  endeavor  to  continue  giving  its 
patrons  the  best  of  service  at  as  low  rates  as  are  anywhere 
given  for  similar  service. 

He  called  attention  to  the  rates  in  Rhode  Island  as  com- 
pared with  those  in  some  other  parts  of  the  country,  the 
rates  in  New  York  city  being  more  than  double  those 
charged  in  Providence  and  vicinity. 

Mr.  Cranston,  in  reply  to  another  question  by  the  reporter, 
said  that  he  did  not  understand  that  his  company  had  an 
exclusive  franchise  in  this  city.  The  telephone  company,  he 
said,  simply  has  the  right  to  build  conduits  in  the  city  streets 
for  the  purpose  of  placing  its  wires  under  ground,  a  privilege 
for  which  it  |.ays  the  city.  It  has  no  exclusive  franchise,  he 
said,  in  the  sense  that  the  Union  Railroad  and  Electric 
Lighting  companies  have. 

The  local  company  has  recently  been  to  great  expense  in 
perfecting  its  system  and  equipment,  and  it  is  safe  to  say  that 
in  no  respect  will  the  company,  in  these  particulars,  be  in- 
ferior to  any  in  the  country. 


The  Standard  Oil  opposition 
posed  to  be  represented  here 
Railroad  company's  attorney, 
deep  is  their  interest,  however, 
posed  lo  be  very  alarming  at 
when  questioned  regarding  the 
knew  very  little  about  it. 

If    a  rival  organization  seel- 
hardly  find  as  fallow  ground  as 


,  as  previously  stated,  is  sup 
by  Mr.  Roelker,  the  Union 
and  I-I.  E.  Wellman.  How 
is  not  known.  It  is  not  sup- 
this  stage,  as  Mr.  Wellman, 
matter,  replied  that  he  really 

ks  to   enter  this   field  it  will 
other  places. 


No  Decision  in  the  Berliner  AppeaL 

There  has  been  no  decision  reached  as  yet  in  the  appeal 
of  the  American  Bell  Telephone  company  from  the  findings 
in  the  Berliner  case,  llie  United  States  Circuit  Court  of 
Appeals  has  finished  hearing  the  arguments  of  counsel  in 
the  case.  Hon.  Causten  Brown  closed  for  the  United 
States  and  J.  J.  Storrow  for  the  Bell  company.  At  the 
closing  Judge  Taylor  oF  Ohio,  for  the  United  States,  asked 
the  cout  for  permission  to  file  a  printed  or  written  index  to 
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oral  references  made  by  him  in  his  argument  in  reply  to 
what  had  been  put  forth  by  the  appellant's  counsel.  The 
court  gave  him  permission  and  also  allowed  the  counsel  for 
the  appellant  ten  days  thereafter  to  file  counter  citations. 
The  court  then  took  the  case  under  advisement.  It  is 
likely  that  it  will  be  several  weeks  before  a  decision  will 
be  forthcoming,  as  the  evidence  in  the  case  is  bulky.  The 
arguments  took  up  four  days. 


Telephone  War  in  Ohio. 

A  recent  press  dispatch  from  Chillicothe,  O.,  says;  The 
Western  Telephone  Construction  company  of  Chicago  has 
secured  the  contract  for  placing  in  operation  the  new  Home 
Telephone  company  of  this  city,  which  will  compete  with 
the  Central  Union  company.  The  latter  company  threatens 
to  enjoin  every  person  using  the  Home  telephone  boxes. 


Mutual   Automatic  Telephone  Company 
to  Operate  in  Buffalo. 

[From  the  Biij/ah  Ncius.~\ 

President  Smither  of  the  Board  of  Aldermen  had  a  field 
day  yesterday  if  ever  he  had  one  in  his  life,  and  he  made 
trouble  in  several  directions,  the  kind  of  trouble  which  will 
apjiarently  redound  to  the  benefit  of  the  people  of  Buffalo  in 
one  way  and  another. 

He  started  in  by  opening  the  doors  for  a  big  telephone 
fight,  which  will  assuredly  give  the  people  the  best  of  it, 
for  the  competition  will  be  between  two  telephone  compa- 
nies which  have  millions  behind  them. 

One  company,  the  Bell,  has  the  undivided  monopoly  ol 
the  Western  New  York  field  and  has  kept  the  rates  for  tele- 
phones up  in  the  air,  although  there  have  been  reductions 
all  around  Buffalo.  The  new  company  is  the  Mutual  Au- 
tomatic Telephone  company,  with  a  capital  stock  of  $6,000,- 
000,  with  such  men  as  John  Jacob  Astor,  Smith  M.  Weed 
and  Dr.  Seward  Vvebb  behind  it. 

The  new  company  has  rales  fixed  for  Buffalo,  and  the 
difference  is  appreciable.  The  Bell  Telephone  company 
charges  Buffalonians  in  business  $75  per  year;  residences 
pay  $50.  The  Automatic  company  will  charge  $36  for 
business  places  and  $30  for  residences.  The  greatest  dif- 
ference is  that  the  Bell  limits  the  number  of  messages  to 
500  a  year  at  the  rates  quoted  above,  while  the  Automatic 
company  will  give  unlimited  messages  for  the  prices  quoted. 

The  first  resolution  offered  yesterday  was  by  Aid.  Smither, 
and  gave  permission  to  the  Mutual  Automatic  company  to 
put  up  telephones  connecting  the  city  clerk's  and  the  corpo- 
ration counsel's  offices  in  the  city  hall,  the  bureau  of  build- 
ings in  the  municipal  building  and  police  headquarters. 
These  telephones  will  be  put  in  with  the  automatic  switch- 
boards, and  operated  just  the  same  as  would  be  the  exten- 
sive system  of  the  big  company  when  it  is  organized. 

There  has  been  enough  stock  subscribed  already  to  as- 
sure the  success  of  the  new  company,  and  just  as  soon  as 
the  company  is  incorporated,  locally,  application  will  be 
made  for  a  franchise  from  the  city.  All  the  new  company 
u  ill  ask  for  will  be  an  equal  chance  u-iih  the  Older  corpora- 
tion, which  has  got  so  much  from  the  city  and  done  so  little 
for  it. 

The  main  stockholders  in  New  York  will  retain  consider- 
able of  the  stock  of  the  local  company.  They  look  upon 
Buffalo  as  the  coming  great  city  of  the  United  States  and 
they  want  to  be  connected  here. 

Mr,  Smither's  resolution  was  the  cause  of  a  great  deal  of 
favorable  comment  among  the  aldermen.  They  all  saw  in 
the  near  future  cheaper  telephone  rates  and  better  service. 
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The  Legal  Aspects  of  Electrolysis.' 
Bv  IIenrv  C.  Townsend. 

It  is,  at  the  present  time,  a  well  settled  fact  that  a  continu- 
ing and  serious  damage  is  done  to  the  buried  gas  and  water 
pipes  and  to  the  metal  sheaths  of  buried  telephone  and  other 
cables  by  the  action  orelectricity  as  now  generally  employed 
by  electric  railway  companies  for  propelling  their  cars,  and. 
while  efiibrts  are  being  made  to  obviate  the  trouble,  the  suc- 
cess of  the  remedies  proposed  or  their  suitability  for  con- 
stantly changing  conditions  is  somewhat  doubtful  so  long  as 
the  rails  are  employed  as  a  part  of  the  electric  return  circuit. 

It  is  generally  admitted  that  a  complete  remedy  is  found 
in  the  use  of  a  return  circuit  entirely  insulated  from  the 
earth,  such  as  would  be  afforded  by  the  use  of  a  double 
trolley  wire:  but  there  is  a  natural  aversion  on  the  part  of 
the  street  railway  companies  to  such  an  expedient  because 
of  its  expense,  although  it  may  be  seriously  questioned 
whether  the  deterioration  or  corrosion  of  the  rails  them- 
selves, when  buried  in  the  earth  and  used  as  a  return  circuit. 
is  not  a  source  of  loss  whose  magnitude,  if  fully  appreci- 
ated, would  virtually  compel  the  adoption  of  this  remedy. 

Tlae  disposition,  however,  is  to  palliate  the  evil,  if  possi- 
ble, by  improving  the  conductivity  at  the  rail  joints,  thereby 
furnishing  so  good  a  path  for  the  return  current  that  the 
amount  diverted  to  the  earth  and  to  buried  conductors  will 
not  produce  a  material  injury.  The  injury  arising  from  im- 
perfect bonding  had,  however,  grown  to  be  very  great  before 
the  extent  of  the  evil  had  been  suspected,  and  will  continue 
to  exist  wherever  the  bonding  is  imperfectly  done  or  where 
it  may  deteriorate. 

The  question  arises   on   th's  general  state  of  facts,   Upon 


held  liable,  on  the  general  rule  that  whatever  is  authorized 
by  competent  authority  cannot  be  treated  as  a  nuisance. 

There  is,  however,  a  wide  distinction  between  that  class 
of  cases  in  which  the  act  complained  of  is  a  public  work, 
done  under  the  authority  of  the  government  by  persons  de- 
riving no  personal  advantage,  but  acting  within  the  best  of 
their  skill  and  scope  of  their  authority,  and  that  in  which 
the  act  complained  of  as  having  wrought  injurious  conse- 
quences is  done  by  private  individuals  and  not  essentially 
for  a  public  purpose,  but  for  private  emolument.  In  the 
one  case  the  execution  of  the  act  is  a  public  duty  imposed 
by  the  government,  and  which,  having  been  accepted,  must 
be  executed.  No  claim  can  lie  for  consequential  damages 
arising  from  the  execution  of  that  duty.  The  act  of  the 
other  is  not  essentially  and  only  for  a  public  purpose,  but 
mainly  for  private  emolument. 

The  electric  railway  company,  in  respect  to  individuals  or 
the  public,  stands  in  the  position  of  doing  an  act  for  its 
own  profit  and  benefit,  the  direct  and  necessary  consequence 
of  which  is  an  injury,  if  the  act  from  which  that  injury  arises 
is  the  u>e  or  operation  of  its  system  by  a  return  through  the 
rails.  The  act  upon  which  the  legal  injury  is  founded  is  not 
the  operation  of  the  road  by  electricity  generally,  but  the 
employment  of  the  specific  kind  of  plant  which  the  com- 
pany has  elected  to  build  and  operate,  not  because  the  pur- 
poses of  its  character,  so  far  as  the  benefit  of  the  public  is 
concerned,  could  be  best  carried  out  by  that  plan  of  opera- 
tion  in  preference  to  the  system  whicli  would  work  no  in- 
jury, but  because  it  is  primarily  for  its  own  pecuniary  ben- 
efit, though  attended  by  a  continuing  and  grave  pecuniary 
damage  to  the  physical  property  of  others. 

It  cannot  be  justly  claimed  that  the  beneficial  us^s  of  the 
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whom  does  the  responsibility  rest  for  the^injuries  heretofore 
accruing,  or  which  may  hereafter  arise,  from  the  corrosive 
action  of  the  railway  currents?  A  similar  question  arose 
some  years  ago  in  controversies  between  the  telephone  and 
electric  railway  companies.  The  injury  complained  of  by 
the  telephone  companies  in  these  cases  was  due,  not  to  cor- 
rosive action  of  the  railway  currents,  but  to  the  inductive 
disturbances  upon  their  pole  lines  parallel  to  the  trolley 
wires,  and  to  the  presence  upon  the  telephone  lines  of  the 
electric  railway  currents  passing  to  earth  and  thence  to  such 
lines. 

In  the  majority  of  these  controversies  the  courts  refused 
relief  to  the  telephone  companies,  and  it  has  been  suggested 
that  these  cases  furnish  precedents  for  the  disposition  of 
such  controversies  as  may  arise  from  the  corrosive  action  of 
the  railway  currents  upon  buried  metal.  Their  value  as  prec- 
edents is,  however,  open  to  grave  doubt. 

The  contention  of  the  railway  companies,  as  advanced  in 
the  prior  ca^es,  virtually  resolved  itself  into  the  claim  that 
they  cannot  be  held  liable  for  the  injuries  caused  to  neigh- 
boring property  through  the  operation  ot  their  road  by  elec- 
tricity, because  their  enjoyment  of  their  rights  and  fran- 
chises is  in  pursuance  of  legislative  authority.  But,  as  said 
by  the  Supreme  Court  of  the  United  States  in  a  similar 
case,  the  grant  of  power  and  privileges  to  do  certain  things 
does  not  carry  with  it  immunity  for  private  injuries  which 
may  result  directly  Irom  the  exercise  of  those  powers  and 
privileges,  nor  is  the  liability  of  a  company  to  respond  for 
damages  caused  by  it  affected  by  its  corporate  character.  Its 
liabiliiy  for  annoyance,  discomfort  or  damage  is  the  same  as 
that  of  individuals  for  a  similar  wrong. 

Nor  is  its  liability  affected  by  the  extent  or  character  of  its 
franchise.  Whatever  the  extent  of  the  authority  conferred, 
it  is  accompanied  with  the  implied  qualification  that  it  shall 
be  so  exercised  as  noc  to  work  an  annoyance  or  damage  to 
others,  and,  even  if  that  authority  extend  expressly  to  per- 
mitting the  use  of  the  rail  return,  the  liability  for  damage 
caused  thereby  cannot  be  escaped,  although  in  some  quar- 
ters the  notion  prevails  that  the  railway  company  cannot  be 

I.   From  Cassier's  Magazine  for  April. 
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Street,  so  far  as  the  public  is  concerned  and  in  respect  to 
the  uses  for  which  the  railway  company  becomes  the  servant 
of  the  public,  are  in  any  substantial  manner  enhanced  by  the 
employment  of  the  earth  or  rail  return  circuit  in  preference 
to  that  other  method  which  was  open  to  the  railway  company 
to  employ,  though  at  considerably  greater  expense  and,  of 
necessity  therefore,  at  a  diminution  of  profits.  Facility  and 
speed  of  transportation  in  the  city  streets  is  the  primary 
purpose  or  benefit  in  consideration  of  which  railway  com- 
panies enjoy  their  franchises  to  employ  the  electric  current, 
but  no  one  can  safely  affirm  that  this  benefit  can  be  accom- 
plished only  by  tlie  use  of  that  one  of  the  known  systems  of 
distributing  the  electric  power  which  is  now  generally  em- 
ployed. 

The  question  is,  practically,  whether  the  railway  com- 
pany, for  its  own  profit,  and  not  for  the  benefit  of  the  pub- 
lic interest  in  the  streets,  shall  be  allowed  to  employ  that 
method  of  distributing  its  power,  of  which  the  usual  and 
known  consequences  are  to  work  a  serious  interruption  to 
the  enjoyment  of  a  previously  granted  franchise  in  pursu- 
ance of  which  the  streets  and  the  earth  have  been  occupied 
for  the  operation  of  a  plant  in  what  was,  at  the  time  of  its 
installation,  a  well-known  and  recogiiized  way  and  was 
within  the  corporate  powers  and  grants.  There  are 
wrongs  or  damage  for  which  the  law  provides  no  remedy, 
and  it  is  the  general  rule  that  if  the  owner  of  property, 
in  the  prudent  and  necessary  exercise  of  his  own  right  of 
dominion,  does  acts  which  cause  loss  to  another,  it  is,  as  the 
law  puts  it,  damiiuin  absque  injuria.  So,  too,  acts  of  pub- 
lic agents,  within  the  scope  of  their  authority,  if  they  cause 
damage,  cause  simply  damnnm  absque  mjiirin. 

With  some  exceptions  the  general  rule  is  said  to  be  that 
no  person  is  liable  for  damages  incidentally  occasioned  to 
others  by  the  necessary  and  beneficial  use  of  his  own  prop- 
erty or  of  a  franchise  granted  to  him  by  the  stale;  that 
every  man  has  the  right  to  the  natural  use  and  enjoyment  of 
his  own  property,  and  if,  while  lawfully  in  such  use  and 
enioyment,  without  negligence  or  malice  on  his  part,  an 
unadvoidable  loss  occars  to  his  neighbor,  it  is  damnum 
absque  injuria. 

On   these   general    propositions   a  circuit   court  of   the 


United  States  denied  relief  to  a  telephone  company  injured 
by  the  operation  of  an  electric  railway  with  a  ground  return; 
but  the  decision  seems  to  Iiave  rested  largely  upon  the  erro- 
neous assumption  that  the  use  of  the  ground  return  was 
necessary  to  the  enjoyment  of  the  franchise  of  electrically 
propelling  cars.  Even  if,  however,  the  use  of  the  single 
trolley  be  lawful,  the  charge  of  negligence  cannot  be  escaped 
if  the  railway  company  fail  to  use  the  best  method  of  bond- 
ing its  rails,  provided  that  bonding  would  remove  the  dam- 
age from  corrosion,  and  any  damage  that  could  be  shown  to 
haye  resulted  from  its  failure  to  use  the  best  means  in  its 
power  would  be  recoverable. 

While  the  failure  to  use  the  double  trolley  may  not,  in 
the  opinion  of  the  courts,  constitute  a  reasonable  ground  for 
charging  negligence  in  those  cases  where  a  telephone  com- 
pany is  injured  by  induction  or  yagrant  current  passing 
onto  its  lines  and  ringing  its  bells,  such  a  ruUng  affords  no 
precedent  under  which  the  railway  company  may  be  held  to 
be  reheved  ot  the  obligation  to  use  the  best  rail-return  after 
it  has  elected  to  adopt  that  method  of  enjoying  its  franchise. 
But  not  a  few  cases  are  found  in  the  report.s  wherein  a  com- 
pany is  held  liable  for  damages  caused  by  acts  done  within 
its  chartered  powers. 

A  notable  one.  peculiarly  apposite  to  the  matter  here 
treated,  is  that  of  a  corporation  charged  with  repairin-^  the 
public  streets,  and  which,  in  so  doing,  used  rollers  so  heavy 
as  to  injure  buried  gas  pipes.  The  rollers  were  economical 
and  well  fitted  for  the  purpose,  but  the  repairs  could  have 
been  effected  by  rolls  which  would  not  have  produced  the 
injury.  The  defendant  was  held  liable  for  the  injury 
Here  was  a  case  of  a  public  grant  to  a  gas  company,  en- 
ioyed  in  a  certain  way,  followed  by  the  grant  to  another 
company  to  exercise  a  right  which,  if  exercised  in  one  way 
would  injure  the  former,  but,  exercised  in  another,  would 
not. 

in  another  case  the  defendant  was  a  corporation  engaged 
in  digging  a  canal.  In  the  prosecution  of  the  work  it  was 
found  necessary  to  blast  rocks,  and  the  fragments  injured 
adjoining  property;  for  this  immediate  and  direct  damage 
resulting  from  an  authorized  act  necessary  to  the  enjoyment 
of  the  privilege,  the  company  was  held  liable. 

In  still  another  case  a  company,  under  authority  of  the 
government  to  enter  a  city  with  its  tracks  and  to  construct 
such  works  as  it  might  deem  expedient  for  the  completion 
and  maintenance  of  its  road,  jjlaced  its  engine  repair  shops 
in  a  position  where  they  interfered  wiih  the  use  of  neighbor- 
ing property,  acquired  by  the  plaintiff  Jong  before  thi  shop 
was  built.  The  court  held  that  such  authority  did  not  per- 
mit ii  to  place  its  shops  wherever  it  might  think  proper 
without  reference  to  the  rights  of  others.     The  court  said- 

"Whatever  the  extent  of  the  auihority  conferred,  it  was 
accompanied  by  the  implied  qualification  that  the  works 
should  not  be  so  placed  as,  by  their  use,  to  unreasonably  in- 
terfere  with  and  disturb  the  peaceful  and  comfortable  eiijoy- 
ment  of  others  in  their  property.  Grants  of  privileges  or 
powers  to  corporate  bodies,  like  those  in  question  confer 
no  license  to  use  them  in  disregard  of  the  private  rights  of 
others  and  with  immunity  for  their  invasion." 

As  to  the  running  of  the  cars  in  the  streets,  it  held  that 
no  one  could  complain  of  the  incidental  inconvenience  un- 
avoidably following  the  occupation  of  the  streets  by  the  cars 
and  the  noises  attending  the  running  of  them.  The  damages 
by  electrolysis  cannot,  however,  be  said  to  be  unavoidable 
because  there  is  a  plain  remedy  in  the  use  of  the  double  trol- 
ley, the  employment  of  which  is  not  inconsistent  with  the 
full  enjoyment  of  all  the  advantages  to  the  public  from  elec- 
tric transportation.  Among  other  instances  are  the  flooding 
of  another's  land  by  a  party  authorized  to  build  a  dam  The 
authority  was  held  not  to  carry  with  ii  immunity  for  the  re- 
sulting damage.  So,  also,  the  diversion  of  the  waters  of  a 
running  stream  by  the  trustees  of  a  city,  authorized  by  a 
statute  to  provide  a  water  supply  for  a  city,  was  held  ac- 
tionable. 

In  another  case  a  railway  was  adjudged  not  liable  to  a 
telephone  company  on  the  ground  that  the  dominant  pur- 
pose of  the  streets  is  public  travel  and  transportation  and 
the  right  of  the  railway  company  to  use  improved  modes  of 
conveyance  was,  therefore,  superior  to  the  rights  of  the 
telephone  company.  Whether  or  not  this  decision  be 
sound,  it  is  obvious  that  it  affords  no  support  for  the  proposi- 
tion that  the  railway  company  is  not  responsible  for  mate- 
rial and  direct  damage  to  gas  and  water  pipes. 

While  the  chief  use  of  the  streets  is  for  travel,  this  is  not 
the  only  use  recognized  by  the  law.  The  laying  of  water 
and  gas  pipe  has  long  been  recognized  as  a  necessary  use 
and  may  be  well  held  superior  in  importance  to  that  use 
which  involves  the  employment  of  electricity  in  the  particu- 
lar way  which  works  a  damage  to  the  property  of  others 
while  another  way,  free  from  objection,  is  open  to  adop- 
tion. Claims  to  immunity  for  damage,  because  of  superior 
right,  will  not,  we  imagine,  avail  the  railway  as  defenses  in 
any  suit  brought  for  a  damage  that  could  be  proved  to  result 
to  water  or  gas  pipes  from  the  grounded  electric  railway 
return.  ■' 

In  the  telephone  cases  the  courts  were  apparently  in- 
fluenced to  a  decision  in  favor  of  the  railway  com- 
pany by  the  consideration  that  the  injury  to  the  tele- 
phone company  was  in  the  nature  of  an  inconvenience 
rather  than  a  direct  or  material  damage-the  visible  posi- 
tive and  necessary  result  of  the  railway  current.  The  opin- 
ion seems  to  have  been  that  as  there  was  no  actual  physical 
invasion  or  destruction  of  property,  amounting  to  a  taking 
or  visible  damage  capable  of  exact  ascertainment 
therefore  the  injury  should  be  treated  as  consequential  and 
not  to  be  remedied  in  the  absence  of  fault  or  negligence  in 
the  exercise  of  the  railway  franchise.  Nevertheless,  it  is 
well  recognized  that  a  serious  interruption  to  the  common 
and  necessary  use  of  property  may  be  equivalent  to  a  taking 
of  it,  and  so  be  within  the  prohibition  found  in  the  constitu- 
tion of  most  of  the  states  in  America  that  private  property 
shall  not  be  taken  for  public  use  without  just  compensation 
and  it  is  not  to  be  supposed  that  the  courts  intended  to  go 
so  far  as  to  ignore  that  principle,  founded  on  the  natural 
principles  of  equity. 

The  damage  to  water  and  gas  pipes  is  a  continuing  and' 
material  one,  involving  a  physical  destruction   of  property 
and  practically  an  invasion  of  it  by  a  foreign  agent  or  force 
called  into  action  and  directed  to  the  pipes  by  the  acts  of 
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the  railway  company,  and  which,  like  other  natural  agents, 
as  water,  light,  heat,  is,  as  Blackslone  puts  it  in  the  case  of 
water,  a  "wandering  thing,"  only  kept  in  bounds  and  di- 
rected by  some  positive  means  applied  by  the  user. 

In  prior  adjudications  upon  the  rights  of  telephone,  tele 
graph  and  electric  light  companies,  as  joint  occupants  of  the 
public  streets,  courts  have  apparently  found  difficulty  in 
dealing  with  the  subject,  because,  m  the  strictest  sense, 
there  is  no  physical  invasion  of  property  such  as  exists  in 
the  case  of  the  flooding  of  lands  or  a  trespass  on  prop- 
erty. Modem  research,  it  is  true,  indicates  that  light  and 
electricity  are  but  different  manifestations  of  properties  of 
the  same  medium  filling  all  space  and  termed  ether,  and 
modern  theory  goes  so  far  as  to  assert  that  such  appar- 
ently diverse  forces  as  electricity,  light  and  gravitation  are 
properties  of  this  one  universal  and  all-pervading  ether. 

A  recent  secretary  of  the  treasury  of  the  United  States 
has  ruled  that  electricity,  conveyed  by  conductors  laid 
across  the  frontier,  is  not  dutiable,  being,  as  the 
learned  secretary  put  it,  "intangible  and  not  capable  of 
being  measured,"  and  a  state  court  has  exempted  an 
electric  light  company  from  taxation  as  a  manufacturing 
corporation  on  the  ground  that  electricity  is  not  a  man- 
ufactured article. 

Nevertheless,  although  electricity  is  not  a  substance  or 
fluid  in  the  ordinary  sense,  the  idea  of  fluid  pervades  the 
whole  language  of  electrical  science  and  even  the  defini- 
tion of  electrical  units,  as  adopted  by  all  scientists,  sug- 
gests a  fluid  theory,  and  so  the  analogy  of  water  naturally 
suggests  itself  in  dealing  with  the  present  subject.  So 
dealt  with,  the  law  furnishes  many  analogies  in  its  treat- 
ment of  the  rights  of  riparian  owners  and  of  persons  in- 
jured by  water,  heat  or  other  natural  agent.  Many  ot 
these  analogies  support  the  proposition  that  the  invasion 
of  a  telephone  company's  plant  by  foreign  and  superior 
currents,  if  producing  a  serious  interruption  of,  or  inter- 
ference with,  its  use,  is  a  damage  for  whicii  ihe  law  gives  a 
remedy,  but  the  analogy  approaches  much  nearer  to  exact- 
ness in  the  cases  where  the  injury  goes  beyond  the  mere  an- 
noyance or  temporary  interruption  to  use,  such  as  was  con- 
sidered to  exist  in  the  case  of  the  telephone  companies,  and 
involves  the  actual  physical  destruction  of  the  property  in- 
vaded, as  is  the,  case  of  corroded  water  and  gas  pipes  or 
telephone  cable  sheaths.  These  injuries  cannot  be  dismissed 
as  mere  incidental  inconveniences,  unavoidably  following 
the  use  of  electricity  for  street  car  propulsion.  The  damage 
is  a  continuing  physical  one  and  is  repeated  with  every,re- 
pair.  It  is,  moreover,  the  natural  proximate  and  immediate 
result  of  the  use  of  the  ground  return,  chosen  by  the  com- 
panies in  preference  to  the  double  trolley,  mainly  for  their 
own  convenience  and  profit  rather  than  for  giving  increased 
speed  of  transportation. 

It  has  been  urged,  as  in  the  telephone  cases,  that  the  de- 
mand for  damages  or  injunction  by  those  whose  previously 
acquired  property,  or  rights  of  property,  are  injured  by  the 
railway  currents  introduced  into  the  earth  amounts  to  a 
claim  to  the  monopoly  of  the  use  of  the  earth.  But  priority 
of  enjoyment  of  a  right  is  frequently  a  factor  in  determining 
what  is  or  is  not  a  nuisance.  Thus,  it  was  held  to  be  a 
nuisance  in  a  certain  case  for  the  defendant,  a  pastry  cook, 
to  put  into  a  room  in  his  house,  which  adjoined  a  room  of 
the  plaintiff,  previously  long  used  as  a  wine  cellar,  a  stove  so 
large  that,  when  it  was  being  used,  it  heated  the  wine 
cellar  and  made  it  useless  for  its  purpose. 

Blackstone  says  of  nuisances:  "If  one  does  an  act  in  its- 
self  lawful,  which,  yet  being  done  in  that  place,  necessarily 
tends  to  the  damage  of  another's  property,  it  is  a  nui- 
sance, for  it  is  incumbent  on  the  person  to  find  some  other 
place  to  do  that  act  where  it  will  be  less  offensive."  And 
it  is  a  general  rule  that  acts,  lawful  in  themselves,  may 
become  unlawful  if  exercised  without  regard  to  time,  place 
and  circumstances.  An  offensive  trade  may  not  be  estab- 
lished on  one's  land  to  the  prejudice  of  the  previous  oc- 
cupants of  neighboring  land;  but  if  the  neighboring  land 
be  not  occupied  there  is  no  nuisance. 

A  distinction  exists  between  such  injuries  as  may  result 
from  the  uses  of  the  public  streets  by  different  persons,  ow- 
ing to  a  conflict  of  their  interests  and  methods  of  use, 
and  such  injuries  as  may  result  to  the  rights  of  the  owners 
of  abutting  property,  due  to  corporate  or  other  acts  in 
a  street  or  highway.  As  between  two  occupants  of 
the  public  highway,  each  exercising  its  right  by  legisla- 
tive authority  through  the  power  of  control  which  the 
state  has  over  the  streets  for  public  uses,  the  state  may, 
in  the  exercise  of  its  power  of  eminent  domain,  author- 
ize a  beneficial  use  in  a  manner  to  work  an  injury  to  an- 
other use  beneficial  to  the  public,  if  public  necessity  or 
convenience  may  require  it.  But  this  is  subject  to  the 
constitutional  right  of  the  person  injured  to  just  compen- 
sation if  the  injury  amount  to  a  taking  or  damage,  or 
amount  to  more  than  a  mere  incidental  injury  or  inconven- 
ience. But  in  respect  to  abutting  property  there  resides  in 
each  owner  an  easement  or  right  to  the  unrestricted  use 
and  enjoyment  of  the  street  for  purposes  of  access  for  drain- 
age, supply  of  heat,  light,  water,  etc.,  which  the  law  recog- 
nizes as  appurtenant  to  the  land  and  not  passing  with  any 
conveyance  of  the  street  or  land  thereof  to  the  slate  or 
corporation  for  street  uses. 

Each  lot  owner  has  a  peculiar  interest  in  the  street  which 
neither  the  state  nor  the  municipal  corporations,  nor  the 
general  public  can  pretend  to  claim — a  private  right  of  ihe 
nature  of  an  incorporeal  hereditament  legally  attaching  to 
his  continuous  grounds  and  the  erections  thereon  ;  an  in- 
cidental title  to  certain  facilities  and  franchises.  This  ease- 
ment, appendant  to  a  lot,  is  as  much  property  as  the  lot 
itself.  For  an  injury  to  that  right  the  law  gives  the  land 
owner  a  remedy  by  injunction  or  award  of  damages,  accord- 
ing to  the  nature  and  the  circumstances  of  the  injury. 

While  the  electric  railways  may  lawfully  occupy  the 
streets  for  the  purpose  of  facilitating  the  uses  of  the  streets 
for  passage  and  transportation,  they  cannot  impair  or  lessen 
lawfully  an  abutting  owner's  easement  in  it  by  any  method 
of  operation  which  attaches  to  the  maintenance  and  use  of 
the  electric  railway  in  any  special  or  particular  manner.  As 
was  held  in  the  elevated  railway  cases  in  New  York,  the  use 
of  the  streets  by  the  railway  structure  operates  to  take  from 
the  abutting  lot  owner  a  portion  of  his  easement   in  the 


street,  without  making  compensation,  and  hence,  as  to  him, 
it  is  illegally  there,  although,  so  far  as  concerns  the  public, 
the  rights  of  the  road  could  be  allowed  to  stand.  The  ille- 
gality in  respect  to  the  lot  owner  was  not  in  making  use  of 
the  franchise  legally  granted,  but  in  appropriating  a  part  of 
the  owner's  easement  without  acquiring  it  by  negotiation  or 
condemnation. 

In  this  particular  case  the  easements  taken  were  those 
of  light  and  air,  impaired  by  the  presence  of  the 
structure  and  by  smoke,  cinders,  gases,  etc.,  which 
were  necessary  accomj.animents  of  the  operation  of  the 
road.  But  there  are  other  easements  which  undoubtedly 
belong  to  the  abutting  lot  owners,  namely,  the  right  of  gas 
and  water  connections;  and,  if  these  be  impaired  by  the  use 
and  operation  of  the  electric  railway,  there  is  an  injury  or 
damage  for  which  the  owners  are  entitled  to  compensation. 

The  appropriation  of  the  land  forming  the  street  for 
street  uses  carries,  by  implication,  the  extension  of  those  in 
vogue  at  the  time  of  the  grant,  dedication  or  conversion,  to 
those  which  the  progress  of  civilization  and  the  growing  de- 
mands of  increasing  population  may  require;  theretore,  a 
use  of  the  streets  for  cars  or  vehicles   propelled  by  electric- 


expectation  of  relief  from  the  expedients  which  are  now  be 
ing  proposed  to  free  the  railway  companies  from  the  charge 
of  negligence. 

The  remedies  now  proposed  will,  in  any  case,  probably  so 
diminish  the  evil  that  it  will  become  difficult  to  place  the 
liability,  or  to  say  with  certainly  that  the  extent  of  corro- 
sion to  be  hereafter  observed  is  not  attributable  rather  to  the 
direct  corroding  influence  of  the  constituents  of  the  earth  it- 
self or  to  the  decomposing  action  of  the  weak  currents 
which  may  be  set  up,  as  in  an  earth  battery,  by  different 
sections  o(  pipe  or  cable,  electro-positive  and  -negative  to 
one  another,  either  by  reason  of  the  difference  of  the  metals 
themselves,  or  by  different  kinds  of  earth  in  which  neigh- 
boring, similar  metals  are  buried. 

It  is  beyond  the  compass  of  this  paper  to  discuss  the  dif- 
ferent ways  in  which  feeble  earrh  currents  may  be  set  up, 
but  inasmuch  as  recent  experiments  seem  to  show  that  a 
mere  directive  forcR  in  the  way  of  electric  pressure,  even  so 
low  as  o.ooi  of  a  volt,  is  sufi'icient  to  produce  electrolysis 
of  the  earth  salts  and  liberate  corroding  agents,  it  is  quite 
obvious  that  without  resorting  to  the  double  trolley  the 
corrosion  may  be  so    far    diminished    by  other   proposed 
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ity,  in  so  far  as  increased  rapidity  of  movement  may  be 
beneficial,  is  within  the  purposes  of  the  original  use.  But 
this  principle  cannot  be  equitably  extended  so  as  to  legal- 
ize particular  ways  of  employing  the  electric  force  which  are 
inconsistent  with  and  subversive  of  those  prior,  necessary 
uses  of  the  soil  of  the  street  for  carrying  water  and  gas 
pipes,  or  of  the  right  of  the  abutting  owner  to  make  con- 
nection with  them. 

While,  therefore,  the  courts  may  dismiss  the  claim  of  a 
telephone  company  for  damages  arising  from  joint  occupancy 
of  the  streets  because  the  injury  is  the  result  of  a  joint  at- 
tempt of  individuals  to  make  use  of  that  to  wliich  each  alike 
has  a  right,  andis  produced  without  fault  or  negligence  on 
the  part  of  the  railway  company,  no  such  disposition  would 
necessarily  follow  as  to  any  claim  which  the  owner  of  an 
abutting  lot  might  make  for  damage  to  his  easement  in  the 
street  for  the  purposes  of  water  and  gas  pipe  connection, 
because,  on  principle,  that  use  stands  practically  upon  the 
same  footing  as  his  right  to  secure  light  and  air  from  the 
street. 

A  remedy  exists  for  the  injury  by  corrosion,  to  which  bur- 
ied pipes  and  cables  are  at  present  exposed  through  the  op- 
eration of  the  electric  railway  companies,  and  while  the 
difficulty  is:,  from  the  electrician's  standpoint,  best  met  by 
resort  to  the  double  trolley,  there  is  sufficiently  reasonable 


means  that  the  responsibility   for   the  corrosion  remaining 
cannot  be  fixed  upon  the  railway  companies. 


Tower  Used  in   the   Wiring    Distribution 

at  SalzLingen. 
The  accompanying  illustration  is  interesting  as  showing 
one  of  four  sub-stations  for  distribution  in  the  electric 
lighting  system  of  the  German  city  of  Salzungen.  As  will 
be  seen,  it  consists  of  a  mast  for  overhead  wires,  with  a 
small  switchboard  at  the  base.  The  feeders  leading  to  these 
points  of  distribution  are  underground.  The  switcliboard  is 
enclosed  in  a  cabinet,  to  which  only  the  employes  of  the 
company  have  access,  and  from  it  the  consumers' and  street 
lighting  circuits  are  controlled  for  the  district  served.  A 
large  use  of  accumulators  is  made  in  this  plant,  the  generat- 
ing station  being  some  distance  outside  the  city  and  feeding 
into  a  battery  of  storage  cells  in  town,  from  which,  in  turn, 
current  is  sent  to  the  distributing  masts,  one  of  which  is 
illustrated.  Thepicture  is  taken  from  \k\^ Eleklroteclmisclie 
Zeilschri/t. 
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We  are  pleased  to  learn  from  no  less  authority  than  S.  M. 
Ilamill  that  there  is  Utile  prospect  of  the  Brush  works  shut- 
ting flown.  Rumors  to  this  effect  have  been  persistently 
circulated  of  late,  and  in  order  to  secure  definite  information 
a  telegram  was  sent  to  the  Brush  company  last  week.  In 
response  tn  this  inquiry  ihe  folIo\\  ing  dispatch  was  received 
from  Mr.  Hamill: 

Answering  your  telegram,  ihese  rumors  have  been  circu- 
lated against  us  for  the  last  three  or  four  years.  If  the  Brush 
works  are  gohig  lo  shut  down,  I  have  not  heard  of  it. 


Electrolysis  and  iis  destructive  effects  upon  water  and 
gas  pipes  and  other  metallic  substances  burled  in  proximity 
to  the  lines  of  electric  railways  as  at  present  constructed  is 
a  topic  of  absorbirg  interest.  The  subject  has  already  re- 
ceived much  attention,  and  experiments  have  been  con- 
ducted with  a  view  to  determining  the  best  means  of 
remedying  the  evil  and  preventing  a  recurrence  of  the 
trouble  where  it  has  already  appeared.  As  an  engineer- 
ing problem  first,  it  has  been  considered,  and  secondarily  as 
a  source  of  public  danger  it  has  demanded  immediate  at- 
Lcntion;  but  there  is  another  aspect  of  ihe  ^ubject  ihat  must 


be  recognized  as  being  of  equal  interest  and  of  pressing 
importance.  This  is  the  legal  aspect,  involving  many  fine 
poinis  in  construing  the  law  and  going  into  the  relative 
rights  and  duties  of  corporations,  the  special  privileges 
conferred  by  franchises  and  the  demands  of  public  service. 
X\\  of  these  conditions  must  be  considered  in  determin- 
ing this  question,  and  the  satisfactory  solution  of  this 
problem  will  require  as  much  care  and  discussion  as  did  the 
plans  for  providing  a  remedy  when  the  danger  was  first  dis- 
covered. In  view  of  this  fact,  it  is  believed  t  at  the  able 
paper  by  Henry  C.  Townsend  on  this  subject,  which  is  re- 
produced elsewhere  in  this  issue,  will  prove  both  interest- 
ing and  instructive  at  this  lime.  The  writer  has  given 
special  study  to  the  question,  he  is  well  equipped  for  the 
work,  by  reason  of  his  experience  in  the  Patent  Office  as  an 
examiner  in  the  electrical  department,  and  his  reputation  as 
an  expert  in  patent  work  will  give  additional  value  to  the 
opinions  expressed  in  this  article. 


In  another  column  a  comprehensive  account  oi  the  third 
annual  report  of  the  General  Electric  company  ispres^ted, 
together  with  balance  sheets  and  comparative  statements 
thit  wiil  be  examined  carefully  by  many  who  are  not  per- 
sonally interested  in  the  securities  of  that  corporation.  Com- 
menting upon  the  decision  in  the  Bate  case,  the  report  says: 
"Your  company  still  owns  patents  of  more  or  less  impor- 
tance upon  the  incandescent  lamp,  but  it  will  chiefly  rely 
upon  the  high  quality  of  the  lamp  manufactured  by  it  and 
its  facilities  for  manufacturing  in  large  quaniities  at  a  low 
cost  to  maintain  its  commanding  position  in  the  lamp  busi- 
ness, irrespective  of  patent  control."  Referring  to  patent 
litigation  generally,  the  report  continues:  "During  the  year 
the  company  has  been  successful  in  a  number  of  suits  in 
which  it  has  been  attacked  by  the  owners  of  patents  which 
it  was  charged  with  infringing.  It  has  been  defeated  in  no 
such  suit.  .A  valuable  patent  on  the  Edison  form  of  socket 
has  been  sustained  by  a  Court  of  Appeals.  Several  impor- 
tant suits  on  railway  patents  owned  by  the  company  are  in 
progress,  some  of  which  will  be  argued  thisspiing. "  No  allu- 
sion whatever  is  made  in  this  report  to  the  negotiations  with 
the  Westinghouse  company,  about  which  so  much  has  been 
said  in  the  daily  papers,  but  the  announcement  has  been  made 
unofficially  in  the  Sunday  papers  that  the  representatives 
of  the  companies  had  failed  to  reach  an  agreement  and  that 
they  would  continue  the  same  course  that  had  been  followed 
heretofore.  It  had  been  hoped  that  an  arrangement  might  be 
made  which  would  terminate  the  patent  litigation  between 
these  corporations  and  enable  them  to  secure  better  prices 
for  their  products.  Judging  from  the  report  of  the  General 
Electric  company,  such  an  arrangement  would  be  very  de- 
sirable. 


Among  the  first  companies  formed  to  take  advantage  of 
the  expiration  of  the  fundamental  patents  of  the  American 
Bell  Telephone  company  was  the  Harrison  International 
Telephone  company,  which  held  its  annual  meeting  at  Chi- 
cago last  Monday.  This  corporation,  like  other  concerns  in 
the  same  field,  follows  closely  ihe  form  of  organization 
which  the  Bell  interests  found  so  advantageous.  Through 
its  construction  company  it  has  formed  numerous  state  or- 
ganizations, built  exchanges  in  various  parts  of  the  country 
and  exhibited  considerable  enterprise  and  skill  in  presenting 
and  pressing  its  claims  for  public  favor.  According  to  the 
secretary's  report,  which  is  printed  on  another  page,  this 
activity  has  incurred  for  the  company  the  enmity  of  the  Bell 
interests,  and  ihe  new  concern  has  already  experienced  con- 
siderable difficulty  in  securing  a  firm  footing  in  the  most 
promising  fields.  In  spite  of  this  opposition  the  company 
claims  to  have  made  material  advancement  and  the  an- 
nouncement is  made  officially  that  "the  profits  resulting 
from  a  few  months  of  active  work  have  been  sufficient  to 
meet  the  entire  expenses  incurred  from  the  date  of  the  com- 
pany's iormalion  and  leave  a  balance  to  the  credit  of  profit 
and  loss."  This  is  indeed  a  most  remarkable  state  of  affairs, 
veiy  unlike  that  predicted  by  telephone  experts  who  have 
prepared  estimates  of  the  cost  of  construction  and  mainten- 
ance of  the  telephone  exchange  service  for  theBellcompany. 
It  is  to  be  regretted,  however,  that  the  Harrison  company 
did  not  present  some  details  of  the  work  it  has  accomplished 
and  the  expenses  it  has  incurred  by  which  the  value  of  its  ex- 
perience could  be  more  closely  determined.  It  is  claimed 
that  there  are  150  Harrison  exchanges  already  established, 
and  while  many  of  these  are  comparatively  small  there  are 
some  large  plants,  one  of  which  operates  as  many  as  600 
telephones.  It  would  be  interesting  to  compare  the  cost  of 
construction  and  operation  of  such  an  exchange,  equipped 
with  Harrison  instruments  and  built  by  the  Harrison  com- 
pany, with  one  of  the  Bell  exchanges  of  equal  size,  taking 
into  consideration,  of  course,  the  conditions  under  which  both 
are  operated  and  the  service  furnished.  Such  data,  however, 
the  new  company  does  not  seem  any  more  readily  inclined 
to  give  than  does  its  formidable  opponent.      Each  is  careful 


to  guard  the  most  important  items  of  cost,  giving  only  a 
general  statement  of  results,  but  in  this  their  experience 
seems  to  differ  and  for  that  reason  alone  an  opportunity  for 
a  careful  scrutiny  of  the  means  by  which  these  conclusions 
are  reached  is  very  desirable. 


Much  ihat  is  said  and  written  about  street  railway  com- 
panies injuring  and  killing  pedestrians  comes  from  people 
who  have  no  idea  of  the  thought,  labor  and  money  that  have 
been  expended  in  devising  and  perfecting  safety  appliances 
for  trolley  and  cable  cars.  With  the  introduction  of  rapid 
transit  the  demand  for  fenders  or  guards  of  some  kind  be- 
came manifest,  and  for  several  years  inventors  have  been  at 
work  on  this  problem;  but  ihus  far,  it  must  be  confessed, 
thei;'  efforts  have  niet  with  very  little  success.  Some  cu- 
rious devices  in  the  way  of  fenders  have  been  turned  out, 
but  none  of  them  seems  to  have  proved  entirely  satisfactory 
in  operation.  It  is  estimated  that  fully  6,000  of  these  devices 
have  been  exhibited  to  street  railway  managers,  and  al- 
though many  companies  have  adopted  what  they  consider 
ihe  most  efficient  and  reliable  of  these  devices,  none  of  them 
are  entirely  satisfied  and  they  arc  still  looking  for  improve- 
ments. As  an  incentive  to  slil!  greater  efforts  to  solve  this 
problem  the  railroad  committee  of  the  Assembly  has  recom- 
mended to  the  New  York  Legislature  a  bill  requirmg  every 
person  or  corporation  operating  a  street  surface  railroad  in 
any  city  in  the  state,  on  or  before  September  ist,  to  cause 
each  of  its  cars,  propelled  by  electricity  or  cable,  to  be 
provided  with  the  guird  fender  or  sweep,  if  any,  adopted 
by  the  Common  Council  of  the  city,  and  otherwise,  with  the 
guard,  fender  or  sweep  adopted  by  the  State  Railroad  Com- 
mission. It  is  further  provided  that  "every  person  or  cor- 
poration using  or  operating  a  car  after  September  i,  1S95, 
which  is  not  equipped  with  a  guard,  fender  or  sweep  as 
required  by  this  section,  shall  be  liable  to  a  penalty  of  $25  a 
day  for  each  car  so  used,  to  be  collected  by  the  city  and 
paid  into  the  city  treasury,  to  be  applied  to  the  improve- 
ment of  the  streets  of  said  city."  It  is  thought  that  the 
enforcement  of  such  a  law  will  impress  upon  the  street  rail- 
way companies  the  importance  of  meeting  the  demand  for 
an  efficient  and  reliable  safety  device.  The  necessity  of 
such  action  by  the  Legislature  is  neiiher  creditable  to  the 
street  railway  companies  of  the  Empire  State  nor  compli- 
mentary to  the  inventive  genius  of  the  country. 


It  seems  almost  impossible  for  daily  newspapers  to 
present  a  fair  statement  of  fads  in  any  matter  concerning 
street  railways  operated  by  the  overhead  trolley  system. 
"The  New  York  Suu^  which  prides  itself  upon  its  accuracy, 
published  a  veiy  misleading  item  recently,  under  the  head- 
ing: "  The  Deadly  Trolley — An  Accident  Insurance  Com- 
pany Declines  to  Renew  Risks  at  the  Old  Price."  Here  is 
the  item  printed  in  the  Suu: 

The  Guarantor  Indemnity  company  of  Philadelphia  will 
no  longer  carry  [he  risks  for  the  Consolidated  Traction 
company  of  Newark  and  Jersey  City.  The  latter  company 
closed  its  contract  with  the  Philadelphia  company  at  noon 
yesterday.  There  has  been  nmch  dis:^alisfaction  on  both 
sides  recently,  it  is  said,  and  accidents  have  been  so  frequent 
that  the  indemnity  company  was  not  inclined  to  renew  on 
the  same  terms  as  before.  The  Consolidated  Traction  com- 
pany will  now  assume  its  own  risks,  and  has  opened  an  in- 
surance department,  which  has  been  put  in  charge  of  John 
T.  Courtney. 

And  here  is  the  account  of  the  transaction  furnished  the 
Western  Electrician  by  Richard  F.  Loper,  general 
manager  of  the  Guarantors  Liability  Indemnity  company 
of  Pennsylvania,  to  whom  the  matter  was  referred  for  veri- 
fication : 

Permit  me  to  advise  you  that  such  is  not  the  case.  The 
contract  between  the  Consolidated  Traction  company  and 
ourselves  gave  us  the  right  to  cancel  the  policy  upon  the 
26th  day  of  April.  The  reason  we  cancelled  the  policy  was 
the  fact  that  on  account  of  the  inadequate  system  between 
thai:  company  and  its  motormen,  it  could  not  comply  with 
the  conditions  of  our  policy,  requiring  it  to  furnish  us  notice 
of  casualty  wilhin  ten  days  after  occurrence  of  such— the 
traction  company  taking  exception  to  this  condition;  we, 
upon  our  part,  insisting  upon  the  observance  of  it.  There  is 
the  kindest  feeling  existing  between  that  company  and  our- 
selves, and  we  have  no  fault  whatever  to  find  with  "the 
frequency  of  accidents  or  the  claims  for  damages,"  the 
entire  matter  being  purely  one  of  underwriting,  and  the 
business  up  to  the  present  lime  in  other  respects  than  the 
lo-day  notice,  being  entirely  satisfactory  to  this  company. 

We  have  great  hesitation  in  permitting  any  publication 
of  confidential  matters  between  our  clients  and  ourselves, 
and  I  only  make  this  statement  to  you  to  set  you  straight  in 
regard  to  the  article  published  in  the  New  York  Sun. 

This  places  ihe  matter  in  an  entirely  different  light.  We 
have  no  doubt  that  our  esteemed  contemporary,  injustice  to 
the  much  abused  trolley,  as  well  as  to  the  particular  traction 
company  mentioned,  will  institute  further  investigation  of 
the  case  and  present  the  fads  as  it  finds  them.  I'hat  is  all 
that  the  electrical  interests  desire  at  any  time  and  in  any 
case,  and  surely  every  fair  minded  man  should  be  willing  to 
grant  this  request. 


May  II,  1895 
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Moonlight  Schedules  for   Arc   Lighting. 

Ev  F.  B.  Badt. 

Probably  the  oldest  moonlight  schedule  prepared  for 
public  lighting  is  what  is  known  as  the  Philadelphia  Moon- 
light Schedule.     It  is  based  on  the  following  rule: 

Light  one-half  hour  after  sunset. 

Light  one  hour  before  moonset. 

Exiinguish  one  hour  before  sun  rises. 

Extinguish  one  hour  after  moon  rises. 

While  this  whole  matter  seems  extremely  simple,  moon- 
light scliedules  based  on  this  rule  have  caused  a  great  deal 
of  confusion  and  have,  in  many  instances,  given  cause  for 
lawsuits  between  cities  or  to^vns  on  one  side  and  electric 
lighting  corporaiions  on  the  other. 

The  author  has  received  a  large  number  of  letters  from 
central  station  men,  asking  what  seem  to  him  rather  un- 
necessary questions  concerning  the  moonlight  schedule 
published  by  the  Western  Electrician. 

The  qoeslions  indicated  that  this  matter  was  very  imper- 
fectly understood,  and  rather  than  answer  each  individual 
letter,  it  was  determined  to  present  the  following  simple  ex- 
planation: 

Not  considering  the  territory  of  Alaska,  the  United  States 
covers  the  latitudes  from  the  25th  parallel  lo  the  4Sth 
parallel. 

Of  course  the  sun  and  the  moon  rise  and  set  at  different 
times  under  the  difierent  latitudes,  and  it  is  therefore  plain 
that  each  latitude  has  its  own  calendar  and  should  have  its 
own  moonlight  schedule.  Below  is  given  copy  of  a  clip- 
ping from  an  almanac  issued  for  the  year  1S95,  and  the 
data  are  given  for  the  ist  of  January,  1S95: 


Convention    of   Telegraphers   at   Wash- 
ington. 

[Special  corresponden  e  of  the  Western  Electrician.] 

Washington,  D.  C,  May  2,  1S95.— A  convention  of  the 
Telegraphic  Historical  Society  of  America  was  held  in  this 
ciiy  JMay  1st,  at  the  Board  ol  Trade  rooms.  The  object  of 
the  society  is  the  collection,  preservation,  discussion  and 
publication  of  information  relating  to  the  history,  progress 
and  development  of  the  electric  telegraph  in  North  America. 
The  president  is  ex-Governor  Alonzo  B.  Cornell,  of  New 
York,  who  has  been  in  continuous  telegraphic  service  for 
fifty  years. 

According  to  the  report  o(  the  secretary,  the  society  now 
has  a  membership  of  265,  scattered  all  over  the  United 
States.  By  no  means  all  o{  them  to-day  are  connected 
with  the  telegraph  business.  Many  of  them  have  drifted 
into  other  vocations,  in  which  for  the  most  part  they  have 
achieved  success,  but  all  of  them  love  to  think  and  to  talk 
of  the  days  when  they  had  a  share  in  the  work  of  spreading 
the  usefulness  of  the  system  for  which  they  all  delight  to 
honor  the  memory  of  the  late  Prof.  Morse.  As  showing 
how  the  members  have  scattered  into  other  fields  of  activ- 
ity, it  is  said  that  the  present  president  of  the  Western 
Union  Telegraph  company  received  his  first  lessons  from  a 
man  who  is  now  prominently  connected  with  the  newspaper 
business  in  this  city,  but  who  was  in  the  early  days  an 
operator  in  a  small  town  in  Ohio. 

The  secretary's  report  also  showed  that  there  was  a  treas- 
uary  balance  of  $134.93.  The  following  named  officers  were 
unanimously  re-elected   for  the  ensuing  year:     President, 


northwest  branch.  Three-car  trains  are  used  or  the  greater 
part  of  the  day.  These  trains  are  made  up  of  a  motor  car 
and  smoker  combination  and  two  trailers.  Each  train  is  in 
charge  of  a  motorman,  conductor  and  guard,  and  the  aver- 
age speed  is  16  miles  an  hour. 
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It  is  evident  by  looking  at  this  table  that  there  is  almost 
a  half  hour  difference  between  sunrise  and  sunset  in  Bos- 
ton {lat.  42°)  and  Charleston  (lat.  33°).  The  time  given  in 
the  calendar  is  what  is  called  "  the  mean  local  time." 

It  is  well  known,  however,  that  this  mean  local  time  by 
no  means  corresponds  with  the  time  of  the  "standard  time 
zones."  There  is  always  exactly  an  hour  difference  be- 
tween all  towns  in  one  zone  from  the  standard  time  of  all 
towns  in  the  adjacent  zones,  We.have  Inter-colonial,  East- 
ern, Central,  Mountain  and  Pacific  time. 

The  meridian  under  which  the  mean  local  time  and  the 
standard  time  are  identical  of  course  is  always  located  in 
about  the  middle  of  each  zone,  so  that  the  standard  times  in 
the  extreme  east  and  west  of  each  zone  differ  aI)out  half 
an  hour  from  the  mean  local  times. 

If  a  town  therefore  follows  standard  time  and  the  moon- 
light schedule  is  calculated  on  mean  local  tune,  the  data  may 
be  half  an  hour  ahead  or  behind  the  local  time. 

Now  if  one  of  such  places  under  latitude  42^  iises  the 
moonlight  schedule  calculated  for  latitude  33°,  it  is  evident 
that  the  moonlight  schedule  may  be  either  an  hour  ahead 
or  behind  time.  It  would  seem  that  it  would  be  a  good 
plan  for  the  publisher  of  a  moonlight  schedule  to  slate  on 
the  title  page  for  which  degree  latitude  the  table  was  calcu- 
lated and  what  the  rule  was  which  he  observed  in  stating 
lighting  and  extinguishing  hours. 

Before  closing  it  might  be  well  to  draw  attention  to  a 
moonlight  schedule  for  arc  lighting  prepared  by  Prof.  C.  A. 
Young  of  Princeton,  which  was  published  by  one  of  your 
contemporaries.  I  .copy  his  rule  and  the  data  for  the 
fourth  day  of  January,  1S95;  the  statements  are  self  ex- 
planatory and  to  the  point: 

The  following  table  gives  the  time  when  the  moon  reaches 
an  elevation  of  five  degrees  either  rising  or  setting,  com- 
puted for  latituie  41''  (Chicago)  and  33*^  (Atlanta). 

The  dynamo  may  be  shut  off  at  this  time  when  the  moon 
is  rising  and  must  be  started  at  this  time  when  it  is  setting. 
January  4,  1:45  A,  M.  means  1:45  A.  M.  of  the  night  January 
4-5,  /'.  i".,  January  4  is  counted  astronomically  as  beginning 
at  noon  of  January  4  and  running  till  noon  of  January  5: 
January,  1S95. 
41  Degrees.  33  Degrees. 

4.     Light 12:49  A.M.  1:45  A.M. 


Institute   Meeting  Postponed. 

Announcement  is  made  that  the  annual  meeting  of  the 
American  Institute  of  Electrical  Engineers  for  the  election  of 
officers,  reception  of  reports  and  transaction  of  other  busi- 
ness of  the  Institute  will  be  held  at  12  West  Thirty-first 
street,  New  York  city,  Tuesday  evening,  May  21st  instead 
of  May  14th,  as  already  announced  on  the  balloting  circulars. 

At  the  same  meeting  the  discussion  of  Prof.  Anthony's 
paper  will  be  resumed  and  it  is  expected  that  a  paper  will 
also  be  presented  by  A.  D.  Adams  of  Boston  on  "The 
Most  Economical  Form  for  Bipolar  Field  Magnets.  " 


Alonzo  B.  Cornell,  Ithaca,  N.  Y.;  first  vice-president,  S. 
H.  Kauffman,  Washington,  D.  C;  second  vice-president, 
William  B.  Wilson,  Philadelphia,  Pa.;  third  vice-president, 
Thomas  D.  Lockwood,  Boston,  Mass.;  secretary  and 
treasurer,  George  C.  Maynard,  Washington,  D.  C;  mem- 
bers of  executive  council,  J.  H.  Emerick,  New  York,  B. 
F.  Dillon,  Jacksonville,  Fla.,  William  R.  Plum,  Chicago, 
111.,  and  J.  Q.  Mason,  Tacoma,  Wash. 

Henry  A.  Reed,  secretary  of  the  Bishop  Gutta  Percha 
company  of  New  York,  read  a  paper  on  the  "  Paternity  of 
the  American  Electric  Telegraph."  Mr.  Reed  was  an  inti- 
mate friend  of  Prof.  Morse,  and  he  gave  an  interesting  ac- 
count of  the  early  Ijfe  of  the  great  inventor  and  of  his  life  in 
England. 

E.  L.  Morse,  the  youngest  son  of  Prof.  Morse,  an  artist, 
who  has  spent  many  years  in  European  schools,  talked  in- 
formally to  the  meeting,  and  exhibited  a  copy  of  the  note 
book  of  his  father,  in  which  was  outlined  the  first  ideas 
and  the  characters  used  for  letters  of  the  first  telegraphic 
instrument  made  by  Prof.  Morse. 

Dr.  J.  J.  Clark  and  William  H.  Young  read  papers  of 
interest  on  early  telegraphic  subjects,  after  which  the  chair- 
man read  an  exhaustive  paper  prepared  by  Thomas  D. 
Lockwood  of  Boston,  on  "The  Electric  Telegraph  of 
America. " 

Among  those  present  at  the  meeting  were  William  B. 
Wilson,  Philadelphia;  J.  B.  Austin,  Washington;  J.  B. 
Tallava'l,  New  York;  Henry  A.  Reed,  New  York;  M.  W. 
Barr,  Washington;  Edward  Lind  Morse,  I,akewood,  N.  J.; 
Morell  Mareau,  Washington;  James  H.  King,  Washing- 
ton; A.  G.  Safford,  Washington;  Dr.  J.  J,  Clark,  Forest 
Glen,  Md.;  R.  G.  Galium,  Washington,  and  A.  B.  Talcott, 
Washington. 

A  second  meeting  was  held  in  the  afternoon,  and  an  in- 
formal dinner  was  given  at  the  Donn  Tonn  Club's  rooms  at 
six  o'clock  in  the  evening,  where  the  conversation  and  the 
speeches  all  had  for  their  subject  the  history  of  the  telegraph. 

The  society  was  made  the  recipient  of  a  handsome  pres- 
ent, whose  historical  value  will  increase  as  th"e  years  pass 
by.  It  is  a  framed  collection  of  portraits  of  Prof.  Morse 
and  the  members  of  his  family,  and  was  presented  to  the 
Telegraphic  Historical  Society  of  America  by  the  inventor's 
grandson  and  namesake,  S.  F.  B.  Morse  of  Chicago. 

T.  I.  P. 


Metropolitan  Elevated  Road  in  Operation. 

On  Monday,  May  6ih,  the  first  all-elevated  electric  rail- 
way in  the  United  States — the  Metropolitan  West  Side  line 
of  Chicago — was  opened  for  traffic.  Only  a  portion  of  the 
system  is  now  operated  and  until  a  thorough  test  of  the  daily 
traffic  and  capacity  of  the  road  has  been  made  the  terminals 
of  the  working  line  will  be  Canal  street  on  the  east  and 
Robey  street  on  the  west.     The  latter  station  is  on    the 


General  Electric  Company  Annual 
Report. 

The  annual  meeting  of  stockholders  of  the  General  Elec- 
tric company  will  be  held  at  the  company's  office  at  Schenec- 
tady, N.  Y.,  on  May  14th.  At  this  meeting  the  annual  re- 
port of  the  president  will  be  submitted,  together  with  a  de- 
tailed statement  of  the  company's  aflairs  prepared  by  the 
second  vice-president.  Following  is  an  abstract  of  the  presi- 
dent's report ; 

The  report  has  been  divided  into  two  sections,  showing: 
First,  the  result  of  liquidating  the  assets  which  appeared  on 
the  company's  books  prior  to  January  31,  1S94,  and  secondly, 
the  result  of  the  business  of  the  fiscal  year  ending  January 
31,  1S95.  As  previously  reported,  the  profit  and  loss  state- 
ment showed  on  January  31,  1S94,  a  debit  balance  of  $12,- 
454,967.42;  the  result  of  liquidating  and  providing  for  loss 
on  the  old'assets  has  increased  this  by  $2,754,392.27;  mak- 
ing the  total  lo.'s  on  old  accounts  (prior  to  1S94}  as  now  as- 
certained or  estimated  $15,209,359,69.  The  business  of  ihe 
year  1S94  has  yielded  a  net  profit  (over  interest  on  deben- 
tures) of  $414,642.72,  leaving  the  present  debit  balance  of 
profit  and  loss  $14,794,716.97. 

In  the  last  annual  report  your  directors  sought  to  exhibit 
the  extent  to  which  your  company  had  suffered  from  the 
panic  of  1893  and  from  other  causes  mherent  in  some  of  the 
enterprises  in  which  it  became  interested  at  the  time  of  its  or- 
ganization. Mention  was  made  of  the  fact  that  the  accounts 
receivable  included  $2,531,609  88  due  by  the  Fort  Wayne 
and  Northwest  companies  and  other  allied  interests.  Con- 
trary to  the  expectation  of  your  directors,  and  the  state- 
ments of  persons  directly  interested  in  the  Northwest 
company,  your  claim  as  a  creditor  of  that  company  now 
proves  to  be  without  value;  and  certain  other  interests  in- 
herited by  your  company  through  the  Northwest  company 
are  al-o  valueless.  The  aggregate  loss  from  these  sources 
is  about  $945,000  (viz.,  $456,484.43  on  the  account  owned, 
and  about  $489,000  on  other  items),  and  this  sum  is  in- 
cluded in  the  charges  to  profit  and  loss  in  the  supplement- 
ary statement  for  the  year, 1893  attached  hereto. 

During  the  past  year  the  Fort  Wayne  Electric  company, 
a  former  ally  of  one  of  your  constituent  companies,  has  gone 
into  the  hands  of  receivers,  and  its  affairs  are  now  being 
liquidated  by  the  court.  Your  company  has  filed  with  the 
receivers  its  claim  for  $1,137,555.48. 

The  balance  sheet  and  the  schedules  accompanying  it 
show  the  outstanding  interests  of  your  company  as  stock- 
holder in  manufacturing  and  other  companies.  Many  of 
these  securities  will  be  sold  as  opportunity  offers.  Such  a 
course  will  in  some  instances  involve  considerable  shrinkage 
from  former  book  values. 

There  exists  also  several  unsettled  contracts  antedating 
the  formation  of  your  company,  but  which  your  company 
has  to  recognize,  and  which  will  cost,  perhaps,  $500,000  to 
settle. 

To  cover  the  estimated  loss  on  all  the  matters  mentioned, 
your  directors  have  arbitrarily  charged  $2,000,000  to  profit 
and  loss  account,  and  the  results,  as  shown  at  the  head  of 
this  report,  are  after  making  this  deduction. 

In  the  last  report,  your  directors  expressed  the  opinion 
that  they  could,  out  of  the  then  unliquidated  assets,  pay  oft 
the  balance  of  your  floating  debt  and  also  provide  all  neces- 
sary working  capital.  These  expectations  have  been  realized, 
and  in  addition  thereto  the  company  has  purchased  and  can- 
celed $1,250,000  of  its  own  debentures  at  an  average  cost  of 
less  than  89  per  cent. 

As  will  be  seen  by  the  statement  of  profit  and  loss  here- 
with, the  business  of  the  year  just  closed  amounted  to  $13,- 
263,611.58;  the  cost  of  goods  sold,  legal  and  general  expenses 
and  taxes  were  $11,451,863.98,  leaving  a  gross  profit  of 
$1,811,747.60  against  which  is  charged  interest  on  deben- 
tures outstanding  $464,583.33,  leaving  (over  interest  on  de- 
bentures) $1,347,164.27. 

There  are  further  cjiarged  off:  Various  old  losses  which 
are  difficult  of  division  between  1S94  and  earlier  years,  and 
are  therelore  all  charged  against  the  year  ending  January  31, 
1895,  $443,023.96;  cost  of  all  patents  and  franchises  acquired 
or  settled  for  during  the  year  $162,298.11;  depreciation  of 
inventories,  $288,401.14;  sundry  losses,  $38,798.34;  making 
$932,521.55  and  leaving  a  net  profit  of  $414,642.72. 

As  a  result  of  the  decision  in  the  "Bate  case,"  recently 
announced  by  the  Supreme  Court  of  the  United  States,  it  is 
now  settled  that  the  fundamental  patent  upon  the  Edison 
incandescent  lamp  expired  in  November,  1894.  Your  com- 
pany still  owns  patents  of  more  or  less  importance  upon  the 
incandescent  lamp,  but  it  will  chiefly  rely  upon  the  high 
quality  of  the  lamp  manufactured  by  it  and  its  facilities  for 
manufacturing  in  large  quantities  at  a  low  cost  to  maintain 
its  commanding  position  in  the  lamp  business  irrespective  of 
patent  control.  Lamp  prices  have  necessarily  been  greatly 
reduced.  While  the  volume  of  this  important  part  of  your 
business  will  without  doubt  by  largely  increased  in  the 
future,  the  percentage  of  profit  thereon  will  necessarily  be 
less  than  heretofore. 

During  the  year  the  company  has  been  successful  in  a 
number  of  suits  in  which  it  has  been  attacked  by  the  owners 
of  patents  which  it  was  charged  with  infringing.  It  has 
been  defeated  in  no  such  suit.  A  valuable  patent  on  the 
Edison  form  of  socket  has  been  sustained  by  a  Court  of 
Appeals.  Several  important  suits  on  railway  patents  owned 
by  the  company  are  in  progress,  some  of  which  will  be  ar- 
gued this  spring. 

The  licensee  companies  contribute  an  important  part  of 
the  business  done  by  your  company  in  central  station  hghting 
and  distribution  of  power,  and  their  growth  and  prosperity 
are  closely  identified  with  the  welfare  of  your  own  company. 
The  relations  which  have  heretofore  existed  between  these 
licensee  companies  and  your  company  continue,  and  the 
policy  of  your  company  in  the  future,  as  in  the  past,  will 
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be  to  cultivate  their  business  and  co-operate  in  the  develop- 
ment of  such  hcensees. 

At  the  last  annual  meeting  the  following  vote  was  passed: 

'']?t-soh-€ii,  Tliat  the  matter  of  reducing  the  capital  stock 
of  the  company  in  the  manner  prescribed  by  ^?^v'  be  referred 
to  the  incoming  board  of  directors,  with  request  that  ihey 
give  it  attention;  and,  if  such  a  course  commends  itself  to 
them,  that  they  call  a  special  meeting  of  the  stockholders 
for  consideration  and  proper  action." 

Your  board,  after  careful  consideration,  has  deemed  it 
inexpedient  to  take  any  action  with  reference  thereto. 

The  $8,159,264.02  at  which  patents  are  carried  is  the 
amount  at  which  tlieir  value  wa?,  taicen  on  pages  S  and  9  of 
the  first  annual  report  of  your  company. 

The  statement  of  the  second  vice-president  includes  the 
consolidated  balance  sheet  and  the  consolidated  statement 
of  profit  and  loss.  The  former  includes  the  assets  and  lia- 
bilities of  the  Edison  General  Electric,  Edison  Electric 
Light  and  the  Thomson-Houston  Electric  companies, 
which,  for  convenience  of  bookkeeping  only,  are  consoli- 
dated with  those  of  the  General  Electric  company.  The 
assets  and  liabilities  of  the  Thomson-Houston  International 
Electric  and  the  Pennsylvania  General  Electric  companies 
were  taken  over  by  the  General  Electric  company  during 
the  year  and  are  also  included  in  this  balance  sheet.  The 
consolidated  statement  of  profit  and  loss  includes  the  profit 
and  loss  accounts  of  all  the  companies  mentioned.  The 
following  explanation  of  the  items  in  these  sheets  is  pre- 
sented : 

ASSETS. 

Patents  and  Franchises. 
This  account  remains  at  the  amount  shown  in  the  last  two 
annual  reports.     It  represents,  as  statedin  those  reports,  the 
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expenses  of  patent  litigation  for  the  year,  have  been  written 
off  to  profit  and  loss. 

Manufacturing  Plants. 

This  account  represents  the  real  estate,  buildings,  ma- 
chinery, tools,  etc.,  at  Schenectady,  Lynn  and  Harrison. 
Their  book  value  on  January  31,  1S94,  was  $3,941,128.98. 
During  the  year,  $61,124.34  was  expended  for  new  buildings 
and  $268,079.73  ^'^^  new  machinery.  On  the  other  hand, 
$370,333.05  has  been  written  off  to  profit  and  loss  as  an 
allowance  for  depreciation,  leaving  the  present  book  cost  of 
these  plants  $3,900,000,  or  $4i,[2S.98  less  than  at  January 
31,1894. 

Real  Estate. 

This  account  has  been  increased  during  the  year  $roo,- 
098.19,  chiefly  by  taking  real  estate  mortgaged  to  secure  old 
accounts  in  settlement  of  those  accounts. 
Stocks  and  Bonds. 

Those  having  a  market  value  have  been  taken  at  book 
values  slightly  under  the  price  of  recent  sales.  Where  there 
is  no  established  price  it  has  been  necessary  to  estimate  their 
value  from  financial  statements  submitted  by  officers  of  the 
respective  com]janies.  Effort  has  been  made  to  keep  the 
book  values  of  stocks  and  bonds  of  "  local  companies" down 
to  present  cash  values. 

There  are  stocks  and  bonds  of  various  companies  amount- 
ing to  $3,500,000  at  par,  but  of  so  speculative  a  character 
that  they  are  carried  at  a  total  book  value  of  only  $82.  be- 
ing one  dollar  for  each  lot.  Some  of  these  latter  are  prac- 
tically worthless,  but  others  possess  some  merit  and  their 
aggregate  value  is  likely  to  be  considerable. 

Notes  and  Accounts  Receivable. 

This  account  represents  what  is  believed  to  be  a  conserva- 
tive value  of  notes  and  open  accounts  of  customers,  after  de- 
ducting and  charging  off  to  profit  and  loss  old  notes  and  ac- 
counts receivable  of  466  debtors,  not  now  dealt  with  except 
on  a  C.  O.  D.  basis,  amounting  to  $2,291,844.48,  heretofore 
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pHTBNTi    AND    FRANCHISES, .     .. 

Manufacturing  Pt.AKTS 

Real  Estate  (olbcf  than  Manuraclunng  Plan 
EdiioD  Building.  N.  V  Ciiy 
Lew  moflgngc  thtreon 

OlhtrHfiiL  Eslnle 


Five  Peh  Cknt,  Cold  Coupon  DEee.-JTUsea 
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Sales  of  PIsDls  and  Real  Eslole  below  booW 


46,381  8(. 
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CONSOLIDATED   PROFIT    AND   LOSS    ACCOUNT   OF   JANUARY    3I,    1895. 
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*iS.ao9,339.69 


nuSINBU    lit   TIIR    CllRHBNT    VtAK 

Mies 

■Royaliie)  Bod  Sundry  Profits 
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lottrtjt  and  Diicouol  
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-38.798,J4 


9ji.5Ji5i  Balance,  January  31.  1895  . 
928,058,318.55 


14.794.716.97 
313,058.338.55 


cost  to  the  General  Electric  company  of  the  Edison  and 
Thomson-Houston  patents  and  contract  rights,  and  its  in- 
terest in  the  patents  oi  the  various  Thomson-Houston  sub- 
companies.  During  the  year  $94,917.  u  was  expended  in 
purchasing  and  talcing  out  new  patents,  and  $67,381  in  ac- 
quiring the  territorial  licenses  which  the  Thomson- Houston 
company  had  granted  to  the  Thomson-Houston  International 
Electric  and  the  Thomson-Houston  Electric  Ligiit  com- 
panies, ihe  latter  being  the  predecessor  of  the  Pennylvania 
General  Electric  company.     These    amounts,  as  well  as  al\ 


carried  at  $234,973.69,  but  no  longer  carried  as  assets,  ex- 
cept for  the  aggregate  sum  of  $466,  being-one  dollar  for  each 
debtor.      They  will  be  liquidated  as  speedily  as  possible. 

Inventories. 

This  account  represents  raw  materials,  goods  manufactured 
and  in  process  of  manufacture  at  the  works  and  manufactured 
goods  on  consignment  and  at  sales  offices,  all  at  factory  cost. 
They  have  been  mventoried  item  by  item. 

Reductions  from  the  sum  at  which   they  were  previously 


carried  have  been  made  and  charged  to  profit  and  loss.  The 
continued  writing  down  of  manufactured  goods  is  with  the 
intent  that  only  standard  salable  apparatus  shall  be  considered 
an  asset. 

Work  in  Progress. 
This  account  represents  the  amount  expended  on  instal- 
lations in  progress,  without  any  credit  for  the  profit  to  be 
derived  from  such  installations  when   completed  and  billed. 

LIABILITIES. 

Capital  Stock. 

To  acquire  five  shares  of  common  and  four  shares  of  pre- 
ferred stock  of  the  Thomson-Houston  Electric  company, 
which  had  not  been  exchanged  at  the  date  of  the  last  an- 
nual report,  three  shares  of  common  and  one  share  of  pre- 
ferred stock  of  this  company  have  been  issued  during  the 
year. 

Indebtedness. 

Pursuant  to  the  policy  announced  in  the  last  annual  re- 
port, various  stocks  and  bonds,  which  it  was  not  desirable 
for  the  company  to  hold  permanently,  have  been  marketed. 
Their  proceeds  were  placed  in  a  special  fund.  The  cost  of 
all  securities  purchased  has  been  charged  to  that  fund,  as 
follows: 

Securities  were  sold  for $1,307,293.07 

Securities  were  acquired  at  a  cost  of 1,085,326.56 

Leaving  a  balance $222,071.51 

To    this   was   added   from   the    liquidation  of  old  notes 

and  accounts  receivable  the  sum  of 885,996.82 

Making  a  total  of $1,109,068.33 

which  was  usecf  to  buy  $1,250,000  of  the  company's  deben- 
tures in  the  open  market  at  an  average  price  of  about 
SS  5-S._ 

By  liquidating  as  above,  and  by  adhering  to  the  policy  of 
selling  for  cash  or  on  short  time,  the  company  has  not  only 
collected  enough  cash  to  retire  all  its  floating  and  reduce  its 
funded  debt,  but  has  had  sufficient  working  capital  to  pay 
cash  for  all  its  purchases  during  the  year. 

The  following  comparison  shows  the  debt  of  the  company 
other  than  outstanding  debentures  and  real  estate  liens,  on 
the  31st  days  of  January,  1S94  and  1S95. 

1894.  1895. 

Notes  payable   $     744,341.31  None. 

Accounts  payable,  accrued  interest, 

etc 446,307.92  4g4.258.01 

Total $t,  190, 649. 2 3  $494  258.01 

Less  cash  on  hand 59i,i43.PS  404,236.48 

T^et  amount  of  unfunded  debt       ...   $     599.505.35  $90,021.53 

Paper  endorsed  and  discounted   .,        1,422,919.48  None. 

Total $2,022,454.83  f 90,021.53 

Reduction  of  unfunded  debt $509,483.82 

R-iduction  of  real  eatate  liens 26,200.00 

Debentures  cancelled    ....    1,250,000.00 

Reduction  of  debt  during  the  year .$1,785,683.82 

Reduction  of  endorsements 1,422,949.48 

Total  reduction  of  obligations , $3,208,633.30 

PROFIT     AND     LOSS. 

It  is  difficult  to  separate  losses  ascertained  during  the 
current  year  into  those  properly  chargeable  to  this  year, 
and  those  due  to  the  errors  or  misfortunes  of  previous 
years.  The  division  of  the  profit  and  loss  statement  has 
been  made  witli  a  view  to  exhibit,  as  far  as  it  could  be  dis- 
tinguished, the  profit  of  the  year  just  ended.  The  losses  in- 
curred on  notes  and  accounts  over  and  above  the  allowance 
made  therefor  last  year  are  due  largely  to  diminished  values 
of  notes  and  accounts  of  customers  of  the  Northwest 
General  Electric  company. 

The  general  expenses  decreased  $774,832.09  as  compared 
with  the  previous  year. 


Compulsory  Use  of  Fenders  on  Trolleys 
and  Cable  Cars. 

[From  the  New   York  Herald. '\ 

The  regulations  adopted  by  the  commissioners  of  the 
District  of  Columbia  ordering  the  cable  lines  to  adopt  safely 
fenders  and  wheel  guards  on  their  cars  afford  a  good  exam- 
ple for  the  authorities  of  Brooklyn  and  New  York  in  respect 
to  the  trolleys  and  cable  cars.  In  Washington  the  cable 
lines  have  already  begun  to  carry  out  the  regulations.  All 
the  grip-cars  on  one  line  have  had  attached  to  them  fenders  ele- 
vated about  eight  inches  above  the  track  and  projecting  about 
six  feet  in  iront  of  the  car,  designed  to  pick  up  and  carry  on 
a  netting  any  person  who  may  be  struck  by  the  car. 

Baltimore  also  has  for  some  time  made  the  use  of  fenders 
on  all  its  trolley  cars  compulsory  by  law.  As  two  of  our 
large  cities  have  taken  steps  to  secure  the  lives  of  citizens 
from  trolley  and  cable  car  accidents,  the  authorities  of  all 
towns  in  which  these  dangerous  cars  are  run  should  do  like- 
wise. No  regulation  of  their  speed  will  alone  sulfice  to 
prevent  fatal  accidents.  This  has  been  demonstrated  by  experi- 
ence. And  the  sooner  all  large  municipalities  adopt  regu- 
lations similar  to  those  enforced  in  Baltimore  and  Washing- 
ton the  better  will  it  be  for  both  the  car  companies  and  the 
pubHc. 

In  Brooklyn  the  trolleys  have  already  killed  108  persons, 
and  the  city  government  has  done  nothing  to  stop  the  slaugh- 
ter save  to  limit  the  speed  of  the  cars.  Not  a  day  should  be 
lost  in  ordering  efficient  fenders  to  be  placed  on  all  the  cars. 

How  long  will  the  new  reform  government  of  Brooklyn,  that 
came  into  power  with  .'^uch  a  flourish  of  trumpets  and  such 
profuse  promises  to  set  things  right,  refuse  to  protect  the 
lives,  of  citizens  from  the  deadly  trolley? 


The  work  of  laying  the  power  transmission  wires  from 
the  plant  of  the  Pittsburg  Reduction  company  on  Buffalo 
avenue,  Niagara  Falls,  N.  Y.,  to  the  power  house  of  the 
Niagara  Falls  Power  company  has  been  begun.  The  wire 
cables  are  being  placed  in  the  mammoth  conduit  extend- 
ing eastward  from  the  power  house.  The  General  Elec- 
tric company  has  the  contract  for  the  work,  which  will  be 
puslied  vigorously. 
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Meeting  of  the  Executive  Committee  of 
the  National  Electric  Light  Asso- 
ciation. 

A  meeting  of  ihe  executive  committee  of  ihe  National 
Electric  Light  association  was  held  on  Saturday  evening, 
May  4th,  at  the  Grand  Central  Palace,  New  York,  and  was 
one  of  the  most  important  meetings  that  has  been  held  in 
several  years,  as  the  general  line  of  discussion  had  much  to 
do  with  forming  a  policy  which  the  association  will  proba- 
bly follow  for  a  number  of  years. 

President  C.  H.  Wilmerding,  who  presided,  extended  his 
thanks  for  the  large  attendance,  and  said  he  would  like  to 
hear  from  the  executive  committee  suggestions  regarding 
the  time  and  place  for  holding  the  next  meeting  of  the 
National  Electric  Light  association.  The  committee  was 
unanimous  in  the  selection  of  New  York  as  iLe  place  of  the 
next  meeting  and  May  as  the  month  in  which  it  should  be 
held.  C.  R.  Huntley,  in  speaking  upon  the  subject  of  the 
next  meeting  place,  said  he  thought  the  association  large 
enough  and  of  sufficient  importance  to-day  to  abandon  the 
plan  heretofore  followed  of  drifting  each  year  from  city  to 
city  to  partake  of  the  hospitality  of  local  companies.  He 
believed  the  association  should  have  only  two  meeting 
places,  New  York  and  Chicago,  and  that  it  should  alternate 
between  these  cities.  This  suggestion  was  enthusiastically 
applauded  by  those  present. 

J.  A.  Seely  spoke  forcibly  of  the  advantage  the  associa- 
tion would  gain  in  1S96  by  having  a  complete  exhibit  of 
electrical  apparatus  in  connection  witli  the  convention,  and 
he  suggested  the  Grand  Central  Palace  as  the  place  best 
filted  for  such  an  exhibition  in  New  York.  A.  J.  DeCamp 
contended  that  Mr.  Seely  was  not  correct  In  the  position  he 
had  taken  regarding  the  advantages  to  be  gained  by  the  as- 
sociation being  in  any  manner  connected  with  an  exhibition 
of  electrical  apparatus  at  its  meetings,  and  advocated  "cutting 
loose  from  the  manufacturers  entirely." 

Upon  motion  of  Frederic  Nichols,  XT.  R.  Huntley,  J-  A. 
Seely,  A,  J.  DeCamp  and  the  president  and  vice-presidents 
were  appointed  a  committee  to  decide  the  date  in  May, 
1S96,  when  the  next  meeting  of  the  association  will  be  held, 
and  also  to  decide  whether  it  would  be  advisable  to  hold  an 
exhibition  at  that  time,  and  if  so  to  select  the  location. 
The  committee  was  given  full  power  to  act  in  the  matter. 

Mr.  Seely  asked  that  Secretary  George  F.  Porter  be 
added  to  the  committee,  and  tliis  was  done. 

President  Wilmerding  called  upon  T.  C.  Martin  to  speak 
upon  the  subject  of  holding  an  exhibition  at  the  next  meet- 
ing of  the  association.  Mr.  Martin  presented  the  views  of 
those  favoring  the  holding  of  an  exhibition  and  gave  many 
substantial  reasons  for  advocating  a  complete  di'^play. 

The  meeting  adjourned  and  an  invitation  to  the  gentle- 
men present  to  inspect  the  Grand  Central  Palace  was 
accepted. 

The  following  named  gentlemen  were  present  at  the  meet- 
ing: C.  H.  Wilmerding,  E.  F.  Peck,  G.  F.  Porter,  C.  O. 
Baker.  Jr. ,  Frederic  Nichols,  J.  A.  Seely,  E.  H.  Davis,  A.  J. 
DeCamp,  W.  R.  Gardener,  G.  A.  Redman,  J.  J.  Bur- 
leigh, C.  R.  Huntley,  R.  B.  Corey;  T.  C.  Martin,  Electrical 
Engitieerj  S.  L.  Coles,  Electrical Rezi'icw;  W.  D.  Weaver, 
Electrical  World;  J.  L.  Gans  and  B.  E.  Greene,  Electricity, 
and  W.  F.  Osborne,  Western  Electrician. 


Alternating  Current  Ceiling  Fan. 

The  Emerson    Electric  Manufacturing   company  of  St. 
Louis,  manufacturer  of  the  well-known  Meston  fan  motor. 


ALTERNATING   CURRENT   CEILING   FAN   MOTOR. 

is  keeping  up  its  record  in  alternating  current  appliances,  as 
shown  by  the  new  alternating  current  ceiling  fan,  illustrated 
herewith.  The  motor  is  direct  acting  and  slow  speed,  with 
metallic  brush,  and  revolves  the  fan  blades  at  140  to 
15c  revolutions  per  minute.  This  new  departure  in  alter- 
nating current  motors  will  no  doubt  meet  with  a  large  de- 
mand, as  the  field  is  almost  unlimited.  These  fans  are  in 
many  cases  much  preferable  to  the  small  fan  motors,  and  as 
they  consume  no  more  current,  it  can  be  seen  that  they  are 
very  efficient.  They  are  made  up  in  three  finishes,  nickel, 
oxidized  copper  and  polished  brass,  and  are  decidedly  orna- 


mental. The  company  is  pushing  its  factory  so  as  to  be 
ready  for  warm  weather  with  this  specialty  as  well  as  others 
in  the  fan  line.  The  Electric  Appliance  company,  Chicago, 
is  general  western  agent  for  the  Meston  ceiling  fan,  as  well 
as  the  entire  line  of  Mesion  motors. 


Bryant  Pull  Socket. 

A  socket  "  with  a  pull"  is  a  rather  vague  expression, 
somewhat  after  the  vernacular  of  the  ward  politician;  yet 
this  is  exactly  what  the  Bryant  Electric  company  has  just 
placed  upon  the  market.  By  looking  at  the  cut  a  clear  idea 
can  be  obtained  of  this  recent  candidate  for  popular  ap- 
proval. The  device  consists  of  a  socket,  in  size  and  outward 
appearance  similar  to  the  regular  sockets  now  in  use,  except- 
ing that  where  the  key  is  usually  found  there  is  a  hole  and 
extending  through  this  hole  is  a  cord  with  a  ball  on  the  end. 
This  cord  is  attached  to  a  ratchet  device,  small  and  neat, 
concealed  within  the  socket  shell.  One  pull  of  the  cord 
turns  the  ratchet  and  there  is  light,  and  the  next  pull  dark- 
ness reigns  once  more — thus  a  socket  "  with  a  pull.''  Grier 
Brothers,  western  managers,  will  have  a  stock  of  these 
unique  sockets  in  their  store  rooms  at  Chicago. 


Westinghouse  Machine  Company's   New 
Shops. 

Contracts  have  been  let  and  ground  broken  for  the  West- 
inghouse  Machine  company's  new  shops  at  East  Pittsburg, 


BRYANT   PULL   SOCKK 


Pa.  A  few  years  ago  the  Westinghouse  Air  Brake  com- 
pany erected  large  shops  at  a  point  on  the  main  hne  of  the 
Pennsylvania  railroad,  about  twelve  miles  from  Union  Sta- 
tion, Pittsburg,  where  the  town  of  Wilmerding  was  laid  out 
and  built.  The  location  at  East  Pittsburg  of  ihe  Westing- 
inghouse  Electric  &  Manufactuiing  company's  immense 
plant  and  the  Fuel  Gas  &  Manufacturing  company's  facto  y, 
to  be  followed  now  by  the  removal  of  the  Westinghouse  Ma- 
chine company  to  the  same  place,  will  form,  with  the  Union 
Switch  &  Signal  company's  works  at  Swissvale,  a  concentra- 
tion of  Westinghouse  interests,  practically  at  one  point, 
within  a  half  hour's  ride  of  the  city. 

The  main  building  of  the  Westinghouse  Machine  com- 
pany's new  shops  will  be  602  feet  by  230  feet.  The  con- 
struction throughout  will  be  as  nearly  fireproof  as  modern 
building  methods  can  devise.  To  meet  this  requirement 
the  specifications  call  for  a  steel  structure  with  brick  walls, 
slate  roofs,  wire-glass  skylights,  etc.  A  building  of  similar 
construction,  200  feet  by  60  feet,  will  contain  the  hammer 
shop  and  power  plant. 

Within  the  main  building,  through  which  switches  are 
run  direct  from  the  main  line  of  the  Pennsylvania  railroad, 
will  be  the  machine  shops,  erecting  shop,  foundry,  pattern 
shop,  warehouse,  offices,  etc.  Two  crane  runways,  each 
60  feet  span,  on  which  electric  cranes  of  the  latest  improved 
design  will  be  used,  extend  the  length  of  the  building.  The 
remaining  space  is  taken  up  with  galleries,  provided  with 
lighter  crane  service.  The  present  equipment  of  machine 
tools  will  be  increased  by  the  addition  of  whatever  is  best  to 
facilitate  the  manufacture  and  handling  of  the  company's 
enormous  product. 

The  hammer  shop  will  have  every  convenience  that  the 
best  shop  practice  can  suggest  for  doing  work  thoroughly 
and  expeditiously.     It  will  be  equipped  with  one  eight-ton, 


one  three-ton,  one  two-ton  and   several  smaller   hammers, 
beside  the  usual  cranes,  etc. 

It  is  estimated  that  the  cost  of  the  buildings  alone 
will  reach  $400,000.  The  contracts  call  for  completion  by 
November  i,  1^95.  The  following  are  the  names  of  the 
contractors:  Stone  work,  Fred  Gwinner,  Pittsburg;  brick 
work,  Steele  &  Hall,  Pittsburg;  carpenter  work,  George 
I-Iogg,  Pittsburg;  structural  steel.  Keystone  Bridge  Works, 
Pittsburg;  galvanized  iron  and  skyhghts,  T.  W.  Irwin,  Alle- 
gheny; slating,  Aiken    &    Co.,  Pittsburg;  painting,  Cluley 


ROTH    &    ECK    KAN    JVIOTOF. 

&:   Sons,  Pittsburg;  plumbing,  McFadden    &    Craig,  Pitts- 
burg. 


Roth  &  Eck  Fan  Motor. 

The  fan  motor  season  is  opemng  well,  the  supply  houses 
reporting  a  lively  demand  for  these  conveniences.  Roth 
Bros.  &  Co.  of  Chicago  aie  in  the  market  with  the  neat  and 
compact  outfit  illustrated  by  the  accompanying  cut.  I'his 
fan  motor  is  well  made,  with  a  Gramme  ring  armature  and 
an  especially  large  commutator,  giving  ample  brush  surface. 
The  carbon  brushes  can  be  moved  along  the  surface  of  com- 
mutation, making  three  distinct  contact  points  if  necessary. 
The  bearings  are  self-oiling  and  require  attention  but  once 
in  two  weeks.  The  speed  can  be  regulated  with  a  switch 
10  give  2,000,  1,400  or  800  revolutions  per  minute. 


Adams-Bagnall    Electric  Company. 

A  company  for  the  manufacture  of  electrical  apparatus 
hns  recently  been  organized  in  Cleveland,  Ohio,  which  is 
worthy  of  more  than  a  passing  notice.  Ihe  man  whose 
name  heads  ihe  new  company,  Thomas  E.  Adams,  has  been 
with  the  Biush  Electric  company  of  Cleveland  a  great  many 
years.  He  is  what  is  termed  a  practical  inventor;  that  is, 
the  new  idea  must  put  in  concrete  form  some  decidedly 
advantageous  or  meritorious  point  in  the  device,  and  be 
accompanied  by  a  reduced  cost  of  manufacture.  The  usual 
inventor  is  one  who  thinl%s  of  the  cost  of  manufacture  only 
after  everything  else  has  been  considered.  Mr.  Adamsalways 
studies  the  practical  side  of  the  device  upon  which  he  is  at 
work.  The  famous  Brush- Adams  arc  lamp,  for  in- 
stance, is  claimed  to  be  the  sole  production  of  Mr.  Adams. 
It  has  very  many  points  of  superiority  about  it,  which  were 
obtained  from  an  extended  practical  investigation.  Mr. 
Adams  consulted  a  great  many  trimmers,  who  gave  him 
ideas  as  to  what  was  needful  in  an  arc  lamp  during  all  kinds 
of  weather  and  in  all  seasons.  He  then  proceeded  to  obvi- 
ate the  difficulties  actually  encountered  by  these  men  in  the 
Brush-Adams  lamp.  The  success  which  that  lamp  has  met 
in  the  market  tells  how  well  he  has  done  his  work.  Mr. 
Adams  is  one  of  the  incorporators  of  the  new  company,  and 
he  ^vill  give  his  immediate  attention  to  the  production  of 
a  new  arc  lamp. 

E.  T-  Bagnall  was  with  the  Brush  Electric  company  for 
eight  years  and  during  that  time  occupied  a  number  of  promi- 
nent positions,  passing  through  all  the  practical  branches  of 
the  factory.  For  the  last  seven  years  he  has  been  in  St. 
Louis,  building  and  operating  electric  light  plants  and  sta- 
tions with  great  success.  He  was  one  of  the  founders  of 
ihe  St.  Louis  Engineering  company  and  consulting  engineer 
for  the  Lindell  Railway  company,  which  road  he  built  and 
equipped  with  electric  power.  Mr.  Bagnall  has  been  called 
back  to  the  Brush  company  and  retained  by  tliem  several 
times  as  an  expert  in  the  development  of  railway  systems, 
and  on  other  matters.  It  is  believed  that  the  incorporation  of 
these  two  names,  Adams  and  Bagnall,  will  result  in  the  pro- 
duction, literally,  of  A.  B. apparatus  in  simplicity  as  well  as 
in  name. 

The  other  men  who  are  associated  with  this  combination 
are:  L.  H.  Rogers,  formerly  assistant  general  manager. 
Brush  Electric  company,  and  general  manager  of  the  Sperry 
Electric  Railway  company;  C.  W.  Phipps,  superintendent 
of  the  Brush  Electric  company;  S.  E.  Cox,  secretary  and 
practical  manager  of  the  Swan  Incandescent  Lamp  Manu- 
facturing company;  George  Arnold,  head  of  the  drafting  de- 
partment of  the  Brush  Electric  company. 

Mr.  Rogers  is  widely  known  over  the  United  States.  He 
has  been  with  the  Brush  and  General  Electric  companies  for 
six  years  and  has  been  a  successful  salesman. 

Mr.  Phipps  has  been  with  the  Brush  Electric  company 
almost  from  its  incorporation.  He  was  sent  to  Europe  in 
its  interest  when  the  Anglo-American  Brush  Electric  com- 
pany of  London,  England  purchased  the  European  patents. 
Mr.  Phipps  was  also  sent  to  Japan  by  the  Brush  company 
when  it  started  the  development  of  electrical  industry  in  that 
country.  Pie  has  had  a  very  wide  experience  in  the  elec 
trical  field,  especially  in  the  construction  and  operation  of 
electric  plants,  and  latterly  in  the  superintendence  of  the 
large  factories  of  the  Brush  company.  For  a  great  many 
years  Mr.  Phipps  has  had  a  large  force  of  men  under  his 
supervision. 
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Mr.  Cox  has,  for  a  number  of  years,  been  in  the  incandes- 
cent lamp  department  of  the  Brush  Electric  company. 
This  company  has  been  a  separate  organization  mider  the 
name  of  the  Swan  Incandescent  Lamp  Manufacturing  com- 
pany, but  it  has  always  been  managed  in  connection  with 
the  Brush  company.  Mr.  Cox  has  proven  himself  a  valua- 
ble manager  in  this  department  for  the  Bru^h  company. 

Mr.  Arnold  has  also  been  connected  with  the  Brush  Elec- 
tric company  for  a  great  many  years  and  has  held  various 
positions  of  responsibility.  His  last  connection  with  that 
company  has  been  at  the  head  of  the  drafting  department, 
in  which  position  he  has  shown  a  decided  aptitude  in  the 
line  of  dynamic  engineering.  He  has  been  of  very  valuable 
assistance  in  the  development  of  the  large  arc  dynamos 
now  being  built  by  the  Brush  Electric  company. 

Associated  with  the  men  named  are  quite  a  number  of 
Cleveland  capitalists,  including  Charles  G.  Hickox  and 
George  W.  Howe,  business  men  of  very  high  standing,  who 
are  taking  an  active  interest  in  the  development  of  the  com- 
pany. 

Regarding  the  output  of  the  company,  nothing  definite 
can  be  officially  stated  at  this  time.  It  is  positively  known, 
however,  that  it  will  make  arc  lamps,  incandescent  lamps, 
and,  possibly,  railway  motors. 

The  officers  of  the  company  recently  elected  are  as  fol- 
lows: President,  Charles  G.  Hickox;  vice-president  and 
treasurer,  George  W.  Howe;  manager,  L.  H.  Rogers;  sec- 
retary, S.  E.  Cox;  superintendent,  C.  W.  Phipps. 

The  company  has  !eas_'d  the  factory,  47  East  Prospect 
street,  built  for  a  manual  training  school  and  formerly  occu- 
pied by  the  Hackney  Bic>cle  company,  and  is  now  arrang- 
ing for  the  equipment  of  the  factory.  The  company  is  or- 
ganized under  the  laws  of  the  state  of  Ohio  with  a  capital 
stock  of  $150,000. 


Wiring  Distribution  Patents. 

The  Westinghouse  company  is  particularly  active  at  pres- 
ent in  advancing  the  claims  of  its  patents  through  the 
courts.  The  General  Electric  and  Stanley  companies  have 
been  sued  for  alleged  infringement  of  multiphase  motor 
patents  and  now  the  Fort  Wayne  company  is  made  defend- 
ant in  a  suit  over  distribution  systems.  The  //n/iana/'ohs 
Sentinel  of  April  27th  says: 

The  Westinghouse  Electric  &  Manufacturing  company  of 
New  York  yesterday  filed  in  the  United  States  court  a  suit 
for  an  injunction  against  the  Forr  Wayne  Electric  corpora- 
tion. The  suit  involves  the  validity  of  patents  used  in  the 
system  of  distriburing  electricity  and  grows  out  of  alleged 
infringements  on  patents  owned  by  the  Westinghouse  com- 
pany. The  Westinghouse  company  uses,  under  assigned 
patents,  the  invention  of  William  Stanley,  Jr.,  of  Great 
Harrington,  Mass.,  which  is  known  as  the  "series"  system. 
The  Fort  Wayne  company  uses  the  invention  of  Marmaduke 
M.  Slatiery,  which  is  known  as  the  "multiple''  system. 

In  iSSS  the  commissioner  of  patents  was  called  upon  by 
the  Westinghouse  people  to  decide  as  to  the  rights  of  the 
two  inventions.  The  commissioner  held  that  there  was  in- 
terference between  the  two  patents  and  that  the  Stanley  in- 
vention was  the  first  patented. 

Notwithstanding  this  ruling,  the  Westinghouse  ct)mpany 
claims  in  its  complaint  filed  yesterday  that  the  Fort  Wayne 
company  is  still  using  the  alleged  invention  of  Slattery, 
which,  it  is  claimed,  is  greatly  to  the  injury  of  the  plaintiff, 
the  owner  o(  the  original  invention.  It  is  asked  that  a  de- 
cree be  entered,  declaring  the  letters  patent  issued  to  Slat- 
tery to  be  null  and  void. 


BOOK  TABLE. 


Electrical  Boats  and  Navigation.  By  Thomas  Com- 
merford  Martin  and  Joseph  Sachs.  New  York:  C.  C. 
Shelley.     1S94.     Price,  $2.50. 

In  this  volume  Messrs.  Martin  and  Sachs  treatof  a  branch 
of  the  electrical  industry  which  has  an  especial  and  intrinsic 
interest  of  itself,  with  the  additional  merit  of  taking  the  gen- 
eral electrical  student  over  what,  so  far  as  book-making  is 
concerned,  is  practically  new  ground — or  water.  As  the 
sea,  the  lakes  and  the  rivers,  with  all  forms  of  water  trans- 
portation, have  a  peculiar  charm  of  their  own,  a  book  deal- 
ing with  the  ideal  method  of  propelling  vessels,  without 
sails  or  furnaces,  has  in  it  elements  of  popular  interest  which 
are  of  necessity  lacking  in  the  multitude  of  books  treating  of 
more  prosaic  electrical  subjects.  The  chapter  on  "Subma- 
rine Electric  Torpedo  Boats,"  for  instance,  is  as  attractive 
as  a  novel,  and  indeed  to  many  a  reader  it  will  recall  the 
spell-bound  hours  of  boyhood  spent  with  Jules  Verne's 
Captain  Nemo  in  his  memorable  journey  of  "Twenty 
Thousand  Leagues  Under  the  Sea."  But  although  the  book 
is  of  exceptional  popular  interest  for  an  electrical  treatise, 
the  care  to  secure  accuracy  of  technical  detail  is  evident 
throughout,  and  the  work  may  be  accepted  as  a  careful  and 
thorough  record  ot  what  has  been  accomplished  up  to  this 
timein'propelling  vessels  by  electric  power.  Mr.  Martin 
has  had  general  charge  of  the  preparation  of  the  book,  and 
the  clear  and  graceful  literary  style  of  this  pleasing  writer  is 
a  conspicuous  element  of  merit.  Mr.  Sachs  contributed 
the  chapters  on  canal  boat  propulsion,  which  are  timely  and 
valuable.  The  volume  contains  a  large  number  of  illustra- 
tions and  is  certainly  a  distinct  gain  to  electrical  literature. 


CORRESPONDENCE. 


the  public.  The  Tribune  relates  a  bright  incident  of  this 
character  that  happened  yesterday:  "The  life  of  Howard 
Butler  Don,  aged  five,  was  saved  yesterday  by  the 
coolness  of  the  motorman  of  trolley-car  No.  160,  of  the 
Bayonne  (N.  J.)  line.  His  name  is  not  known,  but  Don's 
parents  are  anxious  to  find  him,  in  order  that  they  may  re- 
ward him.  They  live  at  No.  iii  Ocean  avenue,  Jersey 
City.  The  boy  was  playing  in  the  street  and  wandered  on 
the  track.  The  motorman  saw  him,  stopped  the  car  and 
drove  the  boy  off.  The  car  had  only  fairly  started  when  the 
boy  ran  on  the  track  again,  so  close  to  the  car  that  it  could 
not  be  stopped.  The  motorman  dropped  the  fender,  which 
caught  the  boy,  and  the  motorman  hauled  it  up  by  the  chain 
and  lifted  the  boy  to  the  platform.  Then  he  stopped  the 
car  and  sent  the  lad  home  in  charge  of  a  larger  boy.  Sev 
eral  persons  who  witnessed  the  act  warmly  applauded  the 
motorman,  and  he  went  on  his  way  with  a  happy  smile." 

Another  conspicuous  instance  of  presence  of  mind  on  the 
part  of  a  motorman  occurred  the  other  day  in  Rockland, 
Me.,  and  although  some  distance  from  the  district  served  by 
the  electric  railway  companies  of  the  metropolitan  district, 
is  worth  noting.  A  Mr.  Perry,  who  is  very  deaf,  was  walk- 
ing on  the  track  and  could  not  hear  the  alarm.  Motorman 
Linnell,  seeing  that  the  man  made  no  attempt  to  get  off  the 
track,  reversed  the  motor,  but  as  the  rails  were  slippery, 
this  did  not  bring  the  car  to  a  stop.  Realizing  the  danger, 
Linnell  leaned  forward  over  the  dasher,  caught  Mr.  Perry 
under  the  arms  and  held  him  against  the  dasher  until  the 
car  stopped.  By  this  action  the  life  of  the  pedestrian 
was  undoubtedly  saved. 

After  contemplating  instances  of  heroism  like  these,  one 
is  fortified  in  some  measure  for  the  news  that  the  Brooklyn 
Heights  Railroad  company  has  been  indicted  for  manslaugh- 
ter. The  crime  charged  is  the  killing  of  Mrs.  Mary  Medinger 
in  front  of  St.  Paul's  Church,  on  Court  street,  on  the  night 
of  March  20th  last.  In  reciting  the  duty  of  the  indicted 
company  the  presentment  states:  "It  was  the  duty  of  said 
corporation  to  carefully,  skillfully  and  cautiously  operate, 
manage  and  direct  the  operation  of  said  vehicles,  com- 
monly called  trolley  cars,  when  the  same  were  in  transit 
upon  the  streets  and  highways  of  the  city  of  Brooklyn;  and 
to  propel,  operate  and  run  said  cars  at  a  reasonable,  cautious, 
careful,  safe  and  proper  rate  of  speed,  so  that  tlie  lives  and 
safety  of  the  citizens  of  the  said  city  of  Brooklyn,  passing 
and  repassing  along,  upon  and  across  the  streets  and  pub- 
lic highways  of  the  city  of  Brooklyn,  used  and  occupied  by 
said  corporation  as  a  railway,  should  not  in  any  wise  be 
endangered  by  reason  of  such  occupancy  and  use.  The 
Brooklyn  Heights  Railroad  company,  on  the  day  and  year 
aforesaid,  unmindful  of  its  duty,  as  hereinbefore  set  forth, 
did  willfully,  knowingly  and  feloniously  neglect  so  to  do." 
Because  of  this  culpable  carelessness  the  presentment  says 
that  Mrs.  Medinger  was  killed.  The  presentment  also 
touched  upon  the  question  of  fenders  for  the  trolley  cars  as 
follows : 

In  this  connection  we  beg  also  to  present  our  opinion  that 
the  fenders  in  use  on  the  trolley  cars  operated  in  the  city  of 
Brooklyn  are  not  a  proper  and  sufficient  protection  to  human 
life,  and  that  the  wheel-guards  on  the  cars  of  all  the  compa- 
nies are  of  little  or  no  value  in  preventing  loss  of  life.  We 
would,  therefore,  call  the  attention  of  the  State  Legislature 
now  in  session  at  Albany  to  the  necessity  for  the  immediate 
passage  of  a  law  requiring  the. adoption  by  all  surface  rail- 
roads, whether  operated  by  horse,  trolley  or  cable,  of  the 
best  available  safeguards  for  the  protection  of  human  life 
and  limb. 

The  company  is  indicted  as  a  corporation.  The  corpora- 
tion as  such  is  represented  by  its  executive  officers,  viz., 
president,  vice-president,  secretary,  manager  and  board  of 
directors.  These,  however,  are  not  personally  liable.  Be- 
cause the  corporation  as  such  is  an  inanimate,  artificial 
creation,  it  cannot  be  punished  by  imprisonment.  The 
highest  punishment  possible  is  a  fine  of  $5,000,  which  can 
be  lessened  by  the  judge  down  to  i  cent. 

The  rapid  transit  tunnel  road  seems  to  be  now  assured 
for  New  York.  Governor  Morton  has  signed  the  Hamilton- 
McMabon  bill,  permitting  the  rapid  transit  commissioners 
to  spend  an  additional  $5,000,000.  Mayor  Strong  approved 
it  after  a  hearing  last  week. 

At  a  special  meeting  of  the  Edison  Electric  Illuminating 
company  on  Wednesday  it  was  decided  to  issue  100  year 
gold  bonds  to  an  amount  not  to  exceed  $15,000,000,  bearing 
a  rate  of  annual  interest  to  be  determined  upon  by  the  di- 
rectors.    The  rate,  however,  is  not  to  exceed  5  per  cent. 

W.  F.  O. 


New  York  Notes. 

New  York,  May  4. — Amid  the  maledictions  heaped  on 
the  trolley  railways  of  this  vicinity  and  all  concerned  in  their 
operation,  owing  to  the  surprising  number  of  accidents  that 
have  marked  tlie  introduction  of  this  form  of  rapid  transit, 
it  is  refreshing  to  encounter  an  occasional  act  of  life-sav- 
ing on    the  part  of    an  employe  that    wins   the  praise  of 


St.  Louis,  Mo. 

St.  Louis,  May  3. — During  the  latter  part  of  the  annual 
session  of  the  Municipal  Assembly  a  number  of  electric 
railway  ordinances  were  passed,  all  of  which  have  been 
signed  by  the  mayor.  The  following  is  a  brief  outline  of 
these  ordinances: 

The  Florissant  Avenue  Electric  Railway  company  is  au- 
thorized to  build  an  electric  railway  on  Florissant   avenue 


rom  Calvary  avenue  to  Robin  avenue  at  the  city  limits  pear 
Baden.  A  semi-annual  tax  of  two  and  one-half  per  cent,  of 
its  gross  earnings  up  to  July.  1906,  and  five  percent,  from 
that  time  up  to  the  termination  of  the  franchise,  July,  1910, 
is  required.  The  road  will  connect  with  the  Benton- Belle- 
Jontain  division  of  the  Union  Depot  company's  system,  and 
transfers  will  be  given  to  and  from  that  line. 

The  Jefferson  Avenue  Railroad  company  is  authorized  to 
change  its  motive  pjwer  to  electricity.  This  road  extends 
from  Geyer  avenue  to  the  Fair  Grounds  and  is  the  oldest 
cross-town  line  in  the  city  and  the  only  city  line  using  horses. 
For  this  francliise  the  company  is  required  to  pay  an  annual 
tax  of  two  per  cent,  of  its  gross  earnings  from  $75,000  up  to 
$125,000;  two  and  one-half  per  cent,  of  gross  earnings  from 
$125,000  up  to  $150,000,  and  three  per  cent,  of  all  gross 
earnings  in  excess  of  $150,000. 

The  Kings  Highway  Railroad  company  is  authorized  to 
build  an  electric  railway  on  Kings  Highway  from  Old  Man- 
chester road  southwardly  to  Devonshire  avenue,  thence  west- 
wardly  to  Wherry  avenue.  Transfers  will  be  given  to  con- 
necting lines.  For  this  franchise  the  company  is  required 
to  pay  a  semi-annual  tax  of  two  and  one-half  per  cent,  of  its 
gross  earnings  up  to  1907,  and  five  per  cent,  from  1907  to 
the  expiration  of  its  franchise,  April  4,  1925. 

The  Union  Depot  Railroad  company  is  authorized  to  ex- 
tend its  Tower  Grove  branch  westwardly  from  Kings  High- 
way along  Arsenal  street.  Sulphur  avenue.  Old  Manchester 
road,  Columbia  avenue  and  Tamm  avenue  to  Clifton 
Heights;  also  a  branch  road  from  Old  Manchester  road 
along  Watson  road,  Scanlan  avenue  and  McCausland  av- 
enue to  the  city  hmits.  Switches  will  be  built  into  the 
grounds  of  the  several  eleemosynary  institutions  of  the  city 
located  along  this  route,  and  the  ambulance  car  will  be  run 
directly  to  these  institutions.  For  this  franchise  the  com- 
pany will  pay  to  the  city  $1,000  per  annum  from  January 
I,  1900,  to  1910,  and $2,000 per  ann  mi  from  January  i,  1910, 
to  1920,  and  $3,000  per  annum  from  ig20  to  the  termina- 
tion of  the  franchise. 

The  Lindell  Railway  company  is  authorized  to  extend  its 
Chouteau  avenue  division,  which  now  terminates  at  a  point 
in  the  southeast  corner  of  Forest  Park,  southwestwardly 
through  the  corner  of  the  park  to  private  property  along  the 
south  side  of  the  park  and  westwardly  along  this  private 
property  to  the  city  limits,  where  connection  will  be  made 
with  the  St.  Louis  and  Kirkwood  electric  Railway.  For 
this  franchise  the  company  agrees  to  pay  $1,000  annually 
from  1S97  to  1900  and  $3,000  annually  from  igoo  to  1914. 

An  ordinance  was  also  passed  prohibiting  minors  under 
the  age  of  15  years  from  getting  on  or  off  any  street  car 
while  the  car  is  in  motion. 

The  Adams  electric  railway  patent  case  has  been  appealed 
to  the  United  States  Court  of  Appealsand  is  set  for  hearing 
at  St.  Paul  June  iSth. 

The  Grand  Avenue  railroad,  which  was  partly  built  last 
year  and  «  as  purchased  by  the  Union  Depot  Railroad  com- 
pany, has  been  finished  and  put  into  operation  as  a  division 
of  ihat  road. 

The  St.  Louis  &  Kirkwood  Electric  Railroad  company 
has  completed  is  right  of  way  from  Kirkwood  to  the  city 
limits,  where  connection  will  be  made  with  the  city  lines- 
This  road  will  be  an  air  line  to  Webster  and  Kirkwood. 
The  entire  line  is  located  on  private  property.  The  grades 
are  all  easy,  not  greater  than  3  per  cent.  Contracts  for 
construction  will  be  let  at  an  early  day. 

The  Union  Depot  Railroad  company  has  let  a  contract  to 
the  General  Electric  company  for  a  i  ,500  kilowatt  generator. 
This  machine  will  weigh  iSo,coo  pounds  and  will  be  directly 
connected  to  two  .\llis  engines,  36  by  60  inches,  running  at 
75  revolutions  per  minute.  One  hundred  motor  cars  have 
also  been  ordered. 

B.  E.  Sunny,  western  manager  of  the  General  Electric 
company,  Chicago,  was  in  town  recently  in  the  interests  oi 
the  company.  R.  J.  H. 

Northwestern  Notations. 

Minneapolis,  May  4.— Joseph  Kinnen,  a  20  year 
old  boy  in  St.  Paul,  was  prompted  to  examine  a  large  box 
through  which  a  number  of  electric  wires  pass  on  top  of 
the  Union  block.  In  making  his  way  to  the  box  he  grasped 
with  both  hands  one  of  the  wires  under  which  he  was  passing 
and  was  instantly  killed.  The  wire  belonged  to  the  St. 
Paul  Gas  Light  company. 

Receiver  S.  D.  Livermore,  of  the  General  Electric  com- 
jrany  of  Winona,  Minn.,  is  giving  the  line  a  general  over- 
hauling both  for  the  electric  light  system  and  for  the  street 
cars. 

The  Board  of  Fire  Commissioners  of  St.  Paul  has 
adopted  a  resolution  recommending  the  council  to  pass  an 
ordinance  to  inspect  all  buildings,  and  where  the  wiring  is 
found  defective  to  compel  the  owners  to  put  them  in  good 
condition. 

The  Ishpeming,  Mich.,  telephone  exchange  was  burned 
out  by  a  telephone  wire  becoming  crossed  with  a  trolley 
wire. 

Harry  McGill,  a  lineman  for  the  People's  Light  company, 
grasped  a  live  wire  on  a  pole  and  lost  his  hold  on  the  pole, 
falling  about  twenty  feet.     The  fall  killed  him. 

A.  H.  Hill  of  Winona,  Mmn.,  has  bought  the  electric 
light  plant  at  Owatonna,  Minn. 

The  Minneapolis  city  council  has  passed  the  new  wiring" 
ordinance.  This  entails  a  good  deal  of  extra  expense  to 
electrical  companies. 
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A  telephone  wire  crossiDg  a  trolley  wire  in  Marquette, 
Mich. ,  burned  out  the  telephone  exchange  and  deprived  the 
city  of  sennce  for  three  days. 

The  Iowa  Falls  Electric  Light  company  of  Iowa  Falls, 
Iowa,  has  been  incorporated  by  L.  B.  Bradley,  H.  C. 
Miller,  J.  D.  McKay,  Z.  K.  Hoag  and  George  A.  Courtney, 
with  $15,000  capital  stock.  It  will  probably  turn  on  the 
light  by  May  ist. 

The  Wisconsin  Telephone  company  will  rebuild  its  ex- 
change at  Manitowoc,  Wis. 

Residents  of  Itasca,  a  suburb  of  Superior,  Wis.,  want 
the  electric  car  line  extended  to  them. 

The  telephone  line  between  Lake  Winnebegoshish  and 
Grand  Rapids,  Minn.,  is  completed  and  in  operation. 

The  Capital  Telephone  company  of  Pierre,  S.  D.,  will 
begin  work  on  its  exchange  the  latter  part  of  the  month. 

The  Marshall  Telephonecompany  of  Marshalltown,  Iowa, 
has  been  organized  and  is  taking  bids  for  constructing  the 
exchange. 

The  General  Electric  company  of  Davenport,  Iowa,  se- 
cured the  contract  for  wiring  the  Orphan's  Home  for  elec- 
tric lights. 

Moorehead,  Minn.,  is  figuring  on  putting  in  an  electric 
light  plant. 

Windom,  Minn.,  will  voteon  bonding  for  electric  lights 
and  water  works  soon. 

The  Steele  County  Telephone  company  of  Hope,  N.  D., 
is  taking  bids  for  hauling  and  distirbuting  and  setting  poles 
for  the  line  between  Sherbrooke  and  Hope,  N.  D.,  to  be 
completed  by  June  loth. 

An  electric  light  plant  is  being  put  in  at  Independence, 
Iowa,  in  connection  with  the  water  works,  under  the  super- 
vision of  A.  D.  Guernsey. 

In  the  suits  brought  by  li.  B.  Moore,  receiver  for  the 
Great  Western  Manufacturing  company,  in  the  United 
States  court  inDuluth,  Minn.,  against  the  Great  Western 
Manufacturing  company,  the  American  Loan  &  Trust  com- 
pany and  the  Electrical  corporation,  the  Great  Western's 
answer  to  the  charge  of  the  receiver  is  that  the  company 
was  not  insolvent  at  the  time  100  shares  of  its  stock  and  a 
trust  deed  was  given  to  the  loan  and  trust  company,  that  it 
was  done  in  the  usual  business  method,  and  was  not  with- 
out the  consent  and  knowledge  of  the  directors.  The  other 
defendants  make  similar  answers. 

The  Mankato  Gas  &:  Electric  Light  company  of  Man- 
kato,  Minn.,  proposes  to  put  in  a  plant  to  supply  incan- 
descent light  and  to  reduce  rates  for  commercial  lighting 
soon. 

The  Bathgate  Consolidated  Electric  Light  company  of 
Bathgate,  N.  D.,  has  been  reorganized  as  the  Bathgate 
Consolidated  Electric  Light,  Water  Supply  &  Power 
company. 

The  Ackley,  Minn.,  town  council  and  the  electric 
light  company  are  at  variance,  and  the  council  will  use 
incandescent  lights  in  place  of   arcs. 

The  new  electric  car  line  in  West  Green  Bay,  Wis.,  will 
be  extended  to  De  Pere,  if  a  favorable  franchise  can  be 
secured. 

In  the  case  of  Edwards,  assignee  of  the  St.  Paul 
Electric  Manufacturing  company,  against  the  Pioneer  Fuel 
company,  a  decision  was  rendered  for  the  plaintiff.  The 
electric  company,  prior  to  becoming  insolvent,  admitted 
udgment  in  favor  of  the  Pioneer  Fuel  company  for  $1,400, 
and  the  assignee  sued  to  have  it  set  aside,  claiming  the  elec- 
tric company  knew  it  was  insolvent  and  had  done  so  in  order 
to  evade  the  claims  of  the  other  creditors.  It  was  tried  in 
the  District  Court  and  judgment  rendered  lor  the  defendant; 
appealed  to  the  Supreme  Court  and  remanded  back  for  a 
new  trial.  This  time  the  District  Court,  in  accordance 
with  the  ruling  of  the  Supreme  Court,  returned  a  judgment 
for  the  plaintiff. 

I.  R.  Serrin,  of  the  Glenwood  Roller  Mills  of  Glen- 
wood,  Minn.,  has  made  a  proposition  to  the  village  council 
to  light  the  town,  and  it  is  probable  that  it  will  be  accepted. 

M. 
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MISCELLANEOUS. 

The  Philadelphia  Economic  and  Commercial  Museum,  a 
municipal  institution  established  by  the  city  of  Philadelphia, 
has  opened  a  scientific  and  experimental  department,  in 
which  a  careful  study  of  the  scientific  value  of  all  products 
collected  will  be  made.  New  tan  barks  will  be  carefully 
examined;  woods  will  be  studied  with  reference  to  their 
strength,  durability  and  capabilities  of  finish;  gums  and 
resins  will  be  tested  for  improved  varnishes  and  lacquer. 
Many  new  vegetable  fibers  will  be  investigated  with  refer- 
ence to  new  applications,  and  in  general  new  articles  will  be 
subject  to  scientific  investigation  for  the  purpose  of  de- 
termining their  commercial  and  educational  value.  Through 
the  publications  of  the  department,  the  institution  will  co- 
operate and  exchange  with  all  other  scientific  and  educational 
museums  of  the  world. 


TRADE  NEWS. 


The  Auerbach-Woolverton  Electric  company  announces 
that  it  has  removed  its  office  from  New  York  to  113  and 
115  Adams  street,  Hoboken,  N.  J.,  where  its  factory  is 
located. 

The  Clark  Electric  company  has  removed  its  office  from 
192  Broadway  to  47S  and  4S0  Pearl  street,  New  York, 
where  the  factory  is  located,  and  to  which  address  all 
communications  should  now  be  sent. 

A  complete  catalogue  of  the  presses,  dies,  lathes,  etc., 
manufactured  by  the  Ferracute  Machine  company  of 
Bridgeton,  N.  J.,  has  just  been  issued.  Over  300  sizes  and 
kinds  of  presses  are  described,  and  the  work  is  valuable  to 
all  interested  in  machine  shop  practice. 

The  Ball  &  Wood  company,  engine  builders  of  New 
York,  represented  in  Chicago  by  C.  E.  Sargent,  has  re- 
moved its  Chicago  offices  to  No.  404  Fort  Dearborn  build- 
ing, where  all  communications  in  future  should  be  ad- 
dressed, and  where  Mr.  Sargent  will  be  very  pleased  to  see 
all  his  acquaintances. 

Wells'  patent  balanced  compound  and  quadruple  expan- 
sion engine,  manufactured  by  the  Wells  Engine  company, 
91  Liberty  street,  New  York,  is  completely  described  in  a 
recent  pamphlet  sent  out  by  the  company.  This  type  of 
engines  is  adapted  for  both  stationary  and  marine  work, 
and  is  said  to  have  many  advantages.  Much  stress  is  laid 
on  the  principle  of  balancing  forces. 

The  United  Electric  Improvement  company,  manufacturer 
of  complete  central  station  equipments,  with  office  at 
Nineteenth  street  and  Allegheny  avenue,  Philadelphia, 
calls  particular  attention  to  its  improved  long-dislance 
series  apparatus  and  incandescent  lamps  to  be  wired  in 
series  for  all  systems  and  for  any  current,  candle  power  or 
base.  It  frequently  is  necessary  to  make  use  of  series  in- 
candescent lamps,  and  to  all  such  users  the  United  Electric 
Improvement  company  offers  great  advantages. 

The  Electric  Appliance  company  reports  a  large  business 
in  special  Paranite  cables  for  telephone  work.  The  com- 
pany recently  delivered  a  large  number  of  several  hundred 
conductor  cables  of  considerable  length  and  has  a  number 
now  under  way.  As  the  Paranite  factory  is  located  in  the 
Wet:t,  the  Electric  Appliance  company  has  the  advantage  of 
being  able  to  make  more  prompt  deliveries  on  special  work 
of  this  kind  than  is  possible  where  the  goods  have  to  come 
from  eastein  factories.  As  nearly  all  of  the  new  telephone 
plants  are  installed  in  a  hurry,  this  matter  of  prompt  delivery 
is  an  important  item. 

The  Sprague  Electric  Elevator  company  of  New  York 
is  rapidly  filling  up  with  work,  to  such  an  extent  that  new 
men  are  taken  on  in  several  departments  at  the  factory,  in 
order  to  meet  the  rapid  increase  of  trade.  Among  the 
rtcent  sales  is  the  entire  elevator  plant  of  the  Hotel  Walton, 
which  is  in  course  of  erection  in  Philadelphia,  and  is  ex- 
jiected  to  be  one  of  the  finest  hotels  in  the  country;  this  con- 
tract was  given  after  one  of  the  hardest  contests  in  this 
line  of  business  for  several  years.  This  concern  has  also 
substituted  electric  elevators  for  the  hydraulic  plant  in  the 
Havemeyer  building  at  126  Liberty  street,  New  York. 

The  Columbia  Incandescent  Lamp  company  of  St.  Louis  is 
jubilant  over  the  result  of  a  photometric  and  efficiency  test  of 
lamps  made  by  Pierce  &  Richardson,  electrical  engineers  for 
the  architects  of  the  new  Music  'iemple  in  Chicago.  Sam- 
ples for  testing  were  asked  under  these  conditions:  "No 
lamps  will  be  considered  that  have  not  efficiency  of  50  watts 
per  16  candle  power,  and  62!'2  watts  per  20  candle  power. 
Guarantee  will  be  asked  for  as  to  maintenance  of  candle 
power  after  300  hours'  run  ;  also  guarantee  as  to  length  of 
life.  A  sample  of  each  style  must  be  furnished,  which  will 
be  subjected  to  photometric  and  efficiency  tests.  Lamps 
taken  at  random  from  lots  furnished  by  the  successful  bidder 
will  be  subjected  to  test  to  compare  with  sample  submitted 
and  guarantees  made."  The  Columbia  company  secured 
the  contract.  This  is  one  of  the  first  instances  of  awarding 
a  lamp  contract  by  specifications  and  sample  test. 


William  Taylor,  formerly  with  the  Electrical  Supply  com- 
pany and  more  recently  of  the  firm  of  Taylor,  Dee  &  Mack 
of  Chicago,  has  removed  to  New  York  to  take  a  respon- 
sible position  in  the  business  office  of  the  Electrical  World. 

Charles  L.  Tolles,  of  the  Jewell  Belting  company  of 
Hartford,  Conn.,  and  Miss  Annie  Louise  Roberts  were 
married  at  the  home  of  the  bride's  parents  in  Hartford, 
on  April  24th.  Mr.  and  Mrs.  Tolles  will  be  "at  home"  on 
May  29th  and  June  5th  and  12th  at  iS  Marshall  street, 
Hartford. 


TELEPHONE. 


The  Progress  Telephone  &  Telegraph  company,  West 
Milton,  Ohio,  has  been  mcorporated  for  the  purpose  of  con- 
structing and  operating  a  system  of  exchanges  and  trolley 
lines. 


BUSINESS. 

H.  F.  Tate,  western  manager  of  the  National  Conduit 
Manufacturing  company,  with  offices  at  656  Rookery,  Chi- 
cago, reports  excellent  prospects  for  some  large  orders  for 
his  company.  Mr.  Tate  is  pushing  the  National  conduit 
energetically,  and  has  met  with  good  success. 

The  Pennsylvania  Electric  Engineering  company  of  Phil- 
adelphia has  resumed  the  manufacture  of  "the  Pennsylvania 
lamp"  and  is  prepared  to  sell  in  competition  with  any  other 
lamp  now  on  the  market.  The  first  aim  is  quality,  which 
means  efficiency  and  long  life.  The  company  will  carry  in 
stock  all  standard  sizes  for  any  voltage  to  fit  any  socket. 

An  illustrator  for  the  electrical  fraternity  exclusively  is 
the  latest  addition  to  the  ranks  of  Chicago's  electrical  in- 
dustries.  II.  J.  Sinclair,  who  has  been  for  years  identified 
with  the  constructing  and  operating  end  of  the  business,  has 


gone  into  the  illustrating  of  advertisements,  catalogues,  etc., 
for  electrical  people.  He  has  an  oflice  in  the  Marquette 
building,  Chicago. 

The  Electric  Appliance  company  is  getting  a  large  share 
of  the  telephone  supply  business,  which  just  at  present  con- 
stitutes a  very  considerable  part  of  the  demand  f^or  electrical 
supplies.  The  fact  that  this  company  carries  in  stock  in 
Chicago  a  large  stock  of  telephone  line  material,  such  as 
cross-arms,  insulators,  etc.,  and  can  ship  almost  any  kind  of 
an  order  promptly  from  Chicago,  gives  it  a  great  prestige, 
which  counts  for  much  in  the  telephone  business,  nearly  all 
of  which  to-day  is  being  done  in  the  quickest  possible  man- 
ner. 

The  Louisville  Electrical  Works  of  Louisville,  Ky.,  write 
that  they  did  not,  until  within  the  past  two  weeks,  appreciate 
how  gieat  a  demand  there  was  for  a  really  superior  trans- 
former. Their  Phoenix  transformer  was  only  placed  on  the 
market  some  three  weeks  since,  at  which  time  it  was  fully 
described  in  the  columns  of  the  Western  Electrician, 
but  such  is  the  demand  already  created  for  this  transformer 
that  the  company  is  running  its  factory  at  night  in  order  to 
fill  orders  promptly,  which  is  a  good  evidence  of  the  excel- 
lence of  its  apparatus. 

James  J.  Pearson  of  the  Capo-farad  Battery  &  Appliance 
works.  New  York,  makes  the  following  announcement: 
"  The  demand  for  the  Capo-farad  battery  having  outgrown 
the  existing  facilities  of  supply,  I  have  decided  to  extend  the 
manufacture,  and  to  carry  on  the  same  under  my  individual 
responsibility.  I  have  therefore  established  works,  where  the 
Capo-Farad  and  other  of  my  patents  will  be  manufactured 
entirely  under  my  own  personal  supervision  andcontrol.  To 
those  who  have  already  used  the  Capo-farad  I  promise  a 
good  and  reliable  article,  together  with  fair  treatment,  and 
to  those  who  have  not  yet  used  it,  the  same  promise  stands." 

Among  the  concerns  that  are  making  a  special  effort  in 
the  production  of  high  class  series  incandescent  lamps  is  the 
United  Electric  Improvement  company.  Nineteenth  street 
and  Allegheny  avenue,  Philadelphia.  The  alternating  ma- 
chinery and  long*distance  series  incandescent  apparatus  of 
this  company  are  too  well  known  to  require  description, 
and  backed  by  the  company's  reputation  for  making  high 
class  machinery,  its  lamp  business  should  unquestionably 
prosper.  Word  has  been  received  from  General  Manager 
Walter  F.  Smith  to  the  efTect  that  the  company  is  now 
making  new  discounts  on  standard  series  incandescent  lamps 
for  all  systems  and  for   any  current,  candle  power  or  base. 

The  Crane  company,  Chicago,  has  secured  the  order  for 
the  extra  heavy  steam  valves  to  be  used  in  the  Detroit  Citi- 
zens' Railway  power  house.  The  Crane  company  is  mak- 
ing a  high  class  of  appurtenances  applicable  to  heavy  steam 
piping  and  is  meeting  with  success  in  this  connection  in  elec- 
trical power  station  work.  Some  of  the  largest  electric 
light  plants  in  this  country  have  been  equipped  with  the 
Crane  company's  valves  and  other  steam  appliances.  The 
energetic  manner  in  which  this  branch  of  the  company's 
business  is  being  brought  to  the  front  would  seem  to  indi- 
cate that  the  merits  of  the  Crane  specialties  are  highly  appre- 
ciated by  electrical  engineers.  G.  A.  Hurd  is  pushing  this 
branch  of  the  business. 

A  visit  to  the  works  of  the  Ball  &  Wood  company  of 
New  York  shows  engines  on  the  floor  in  preparation  for 
many  western  as  well  as  eastern  points.  Mr.  Sargent,  the 
Chicago  representative  of  this  company,  has  just  obtained 
contracts  for  several  cross-compound  Ball  &  Wood  engines 
for  the  new  Milwaukee  city  hall.  These  engines  are  also  be- 
ing installed  in  the  Temple  of  Music,  Chicago,  Grace 
Hotel,  Fort  Dearborn  building  and  for  Morgan  &  Wright. 
In  St.  Paul  the  Ball  &  Wood  engine  recently  placed  in  the 
Manhattan  building  by  Mr.  Kenyon  is  attracting  very  fa- 
vorable attention.  This  engine  is  directly  coupled  with  a 
Western  Electric  dynjimo,  and  performs  not  only  very 
smoothly  and  noiselessly,  but  with  very  close  regulation.  In 
New  York  the  list  of  recent  sales  of  Ball  &  Wood  engines 
embraces  the  equipment  of  the  new  St.  Luke's  Hospital  on 
the  Heights  of  Morningside  Park,  a  second  engine  for  the 
Forty-second  street  house  of  the  Manhattan  Storage  Ware- 
house company,  several  engines  for  the  New  York  Central 
Railroad  for  the  new  station  at  Syracuse,  these  to  be  con- 
nected with  Eddy  dynamos.  Stoutenburgh  &  Co.  of  New- 
ark are  also  putting  in  two  of  these  engines,  and  the  Dan- 
bury  &  Bethel  Railroad  company  of  Danbury,  Conn.,  is 
having  a  second  425  horse  power  cross-compound  built  for 
its  roads. 

The  Essen  Coal  company  of  Pittsburg,  whicJi  is  largely 
controlled  by  Picands,  Mather  &  Co.,  the  well-known  iron 
and  coal  shippers  of  Cleveland,  Ohio,  has  just  closed  a  con- 
tract with  the  Independent  Electric  company  of  Thirty. ninth 
street  and  Stewart  avenue,  Chicago,  for  a  complete  plant 
for  mining  and  hauling  the  coal  in  their  No.  2  and  No.  3 
mines  at  Hazehine,  Pa.  This  is  undoubtedly  the  largest 
plant  ever  considered  for  bituminous  mines.  It  will  cost 
between  $60,000  and  $So,ooo,  and  is  intended  to  produce 
2,400  tons  of  mine  run  coal  per  day.  The  equipment  con- 
sists of  600  horse  power  in  boilers,  three  200  horse  power 
engines,  three  150  kilowatt  dynamos,  two  So  horse  power 
locomotives,  station  equipment  and  circuits,  and  16  of  the 
Independent  chain  breast  machines.  The  management  of 
the  coal  company  and  its  superintendent  have  been  making 
an  exhaustive  investigation  of  "machine  mines"  in  Ohio 
and  Pennsylvania,  and  are  fully  satisfied  as  to  the  excellence 
of  the  machinery  decided  upon.  The  Independent  Electric 
company  was  the  first  to  recognize  the  superiority  of  the 
chain  principle  over  the  old  form  of  machines,  and  has 
broad  patents  covering  the  salient  features  of  its  machines. 
It  is  encouraging  to  note  even  in  these  times  that  some  com- 
panies are  ready  to  invest  money  in  machinery  when  satis- 
fined  that  they  can  make  money  by  so  doing.  Picands, 
Mather  &  Co.  have  largely  made  their  money  by  keeping 
abreast  of  the  times  and  adopting  modern  appliances,  and 
this  latest  move  is  only  what  might  have  been  expected. 
The  coal  company  is  to  be  congratulated  upon  its  enter- 
prise and  the  Independent  company  upon  securing  the  order. 
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<;^8  24-,  Cliangeable  Electric  Headlight.  William  Dibb 
*and  Frank  C.  Rorabeck,  Syracuse,  N.  Y.  Application 
filed  March  19,  1894. 

A  headlight  is  illustrated  herewith,  comprising  a  contact 
board,  spring  fingers  normally  in  circuit  with  wires  conne^ited 
to  them,  a  second  negative  pole  upon  the  board  and  a  reflector 
stem  adapted  to  break  the  circuit  through  the  lingers,  and 
make  it  through  the  positive  pole  of  the  circuit  and  the  second 
negative  pole,  and  a  lamp  connected  to  the  poles. 

538.246.  Range  Finder.     Bradley  A.    Fiske,  U.  S.  Navy. 
Application  filed  September  25,  1S94. 

In  a  range  finder  there  are  two  bodies  of  conducting  material, 
contact  fingers  movingover  these  bodies,sighC-bars  or  telescopes, 
mechanism  for  imparting  to  ihe  fingers  movement  over  the 
bodies  bearing  a  relation  to  the  angular  displacement  of  the 
respective  associated  telesopes,  and  a  Wheatstone  bridge  cir- 
cuit as  described .  including  the  bodies,  contact  fingers  and  an 
indicating  instrument,  means  for  varying  the  place  of  contact 
on  the  fingers  on  the  conductors,  corresponding  to  definite 
positions  of  the  teles  opes  and  thereby  compensating  for  varia- 
tions in  resistance  per  unit  length  in  the  conductors. 

538.247.  Electrical  Signaling  System.     Bradley  A.  Fiske, 
U.  S.  Navy.     Application  filed  December  20,  1894. 


NO.  538.243- 

This  apparatus  includes  a  conductor,  in  circuit  and,  at  a 
distant  station,  an  indicating  instrument  having  its  terminals 
electrically  connected  by  line  to  two  points  on  the  conductor, 
one  of  the  terminals  being  fixed  and  the  other  being  movable 
on  each  side  of  the  fixed  terminal:  whereby  the  index  of  the 
indicating  instrument  is  caused  to  move  in  a  direction  corres- 
ponding to  that  of  the  movement  of  the  movable  terminal  and 
over  a  distance  depending  upon  the  fall  of  potential  on  the 
conductor  between  the  terminals. 

538.271.  Electrically  and  Chemically  Heated  Crucible. 
Henry  G.  O'Neill,  Boston,  Mass.  Application  filed 
March  24,  1S94. 

In  electro-chemical  heating  devices,  the  combination  is 
claimed  of  a  comminuted  mixture  of  diatomaceous  earth  and 
carbonaceous  materia!  with  electric  circuit  devices  arranged  to 
send  a  current  through  the  same. 

538.272.  Electrical   Cigar   Lighter.     Ilenry   G.  O'Neill, 
Boston,  Mass.     Application  filed  August  27,  1894- 

This  invention  comprises  the  combination  of  a  hollow  handle 
with  conductors  formin.^  part  of  an  electric  circuit  and  extend- 
ing within  the  same,  springs  connected  to  the  conductors,  a 
pair  of  contact  plates,  a  switch  bar  and  buttons  arranged  to 
press  the  springs  into  contact  with  the  plates  for  closing  the 
circuit,  a  resistance  extending  acrf>5s  the  mouth  or  open  end  of 
the  handle,  and  electric  connections  between  the  contTict  plates 
and  the  resistance. 

538,275.  Electrical  Brake.  Carl  E.  Pearson,  St.  Louis, 
Mo.     Application  filed  April  2,  1S94. 

A  moving  element,  a  core  provided  with  a  polar-extension, 
coils  on  the  core  at  different  points  from  the  po'ar-extension, 
means  for  cutting  m  the  coil  fa-thest  from  the  polar-'i.x: tension, 
and  each  coil  thereafter  in  succession. 

538,281.  Brush  Holder.  Edward  D.  Priest,  Lynn,  Mass. 
Application  filed  August  25,  1892. 

The  stationary  part  of  a  brush  bolder,  a  socket  piece  for  the 
brush,  and  parallel  flat  spring  arms  pivotally  connejting  the 
socket  piece  with  the  stationary  part. 

538,284.  Thermal  Cut-out  Device.  Charles  A.  Rolfe, 
Chicago,  111.     Application  filed  February  2t,  1S95. 

The  first  claim  reads  as  follows:  The  combination  in  a 
thermal  cut-out  of  a  body  of  fusible  material,  a  section  of  cir- 
cuit conductor  removably  held  in  circuit  and  comprising  a  wire 
of  high  resistance  in  part  coiled  within  the  fusible  mass  and  a 
holder  for  the  wire  having  contacts  with  which  the  wire  is  con- 
nected, and  a  spring  or  weight  normally  held  in  tension  by  the 
fusible  mass  and  arranged  to  throw  the  movable  section  of  cir- 
cuit conductor  away  from  its  co-operating  contacts  and  out  of 
circuit  when  it  is  released  by  the  fusion  or  aoftenmg  of  the 
mass  of  fusible  material. 

538,289.  Manufacture  of  Carbon  for  Electrical  Purposes. 
Charles  P.  Shrewsbury,  London,  and  John  L.  Dobell, 
Modbury,  England.  Application  filed  September  lo, 
1S94. 

In  the  manufacture  of  carbon  from  carbonaceous  matter,  com- 
bining anthracite  co  il,  bituminous  coal  and  tar  or  pitcrh  or  ta^ 
and  pitch  in  such  proportions  as  to  constitute  a  material  which 
contracts  when  exposed  to  heat,  submitting  the  same  to  pres- 
sure and  baking  the  articles  formed  therefrom 

538,292.  Switch  Operating  Mechanism.  David  Slrickler, 
WrightsviUe,  Pa.  Application  filed  September  4, 
1894. 

The  combination  with  an  operating  lever,  of  yielding  grip- 
ping arms,  a  yoke  to  move  upon  the  arms,  to  close  the  same,  a 
spring  to  actuate  the  yoke,  and  a  releasing  device  to  liberate 
llie  person. 

538,295.  Trolley.  Judson  D.  Swacick,  Canton,  Ohio. 
Application  filed  October  29,  1894. 

The  combination  in  a  trolley  of  the  supporting  frame,  having 
secured  thereto  inwardly  directed  conical  or  tapering  spindles, 
a  wheel  having  in  the  sides  thereof  tapered  sockets  or  bear- 
ings, an  oil  reservoir,  an  inside  oil  chamber,  and  means  for  se- 
curing the  spindles  and  bearings  in  desired  adjustment. 

538,325,  Means  for  Ventilating  Electric  Motors  on  Cars. 
James  J.  Devine,  CUfton  Heights,  Pa.  AppUcation 
filed  March  14,  1S95. 

The  cut  shows  an  electrically  propelled  car,  having  a  conduit 
arranged  m  and  extending  the  length  of  the  under  part  of  the 
car  and  provided  at  its  ends  with  caps  which  may  be  opened 
and  closed  as  desired,  and  fle-Kible  connections  betweennhe 
pipe  and  the  lids  of  the  motor  box  and  opening  from  the  motor 
bo.-i  into  the  main  pipe. 


Issued  April  jo,  iSgj. 

538.327.  Telephone  Central  Office  System.  Ezra  T. 
Gilliland,  Pelham  Manor,  N.  V.  Application  filed 
Juae  5,  1894. 

1  he  arrangement  illustrated  includes  an  annunciator  and 
an  associated  plug,  socket  switch  for  each  subscriber's  line, 
each  switch  having  two  contact  pie:es  connected  with  the  same 
main  line  circuit  conductor  but  at  difi'erent  sides  of  the  an- 
nunciator magnet,  a  pair  of  plug  connectors  adapted  to  enter 
and  engage  with  the  plug  socket  switches  of  any  two  lines, 
and  thereby  to  unite  the  two  lines  into  a  through  circuit,  the 
plugs  being  respeflively  constructed  to  connect  with  but  oneof 
the  contau  pieces  in  one  socket  switch,  and  with  both  in  the 
other  socket  switch,  whereby  the  associated  magnet  of  one  of 
the  lines  is  included  in,  and  that  of  the  other  excluded  from  the 
through  circuit. 

538.328.  Magneto-transmitter.  Ezra  T.  Gilliland,  Pel- 
ham  Manor,  N.  Y.     Application  filed  June  5,  1894. 

A  magneto-transmitter  is  described,  consisting  of  a  mouth- 
pieie  and  a  permanent  magnet,  the  latter  being  provided  with 
a  pinion,  and  mounted  on  a  guide  rod  carrying  a  rack  which 
engages  with  the  pinion  whereby  the  magnet  can  be  raised  and 

lowered  on  the  guide  rod, 

538.329.  Magneto-generator,  Ezra  T.  Gilliland,  Pelham 
Manor,  N.  Y.     Application  filed  November  28,  1S94. 

This  invention  comprises  a  frame  of  magnetic  material  hav- 
ing a  bracket  provided  with  a  support  for  the  shaft  of  a  driving 
wheel,  and  two  legs  which  carry  pole  pieces  on  their  ends,  the 
whole  being  a  single  casting 

538,344-  Armature  for  Dynamos  and  Electric  Motors. 
Harry  Penn  and  Loftus  LowLdes,  London,  England. 
Application  filed  August  13,  1894. 

In  armatures  of  dynamos  and  electric  motors,  corrugated 
sheet  iron  disks  arc  employed  in  combination  with  corrugated 
end  plates. 

538,345.  Dynamo-electric  Machine  or  Electric  Motor. 
Edwin  H.  Porter,  Radford,  Va.  Application  filed 
August  II,  1S94. 

A  dynamo  or  motor  consisting  of  a  single  magnetic  frame 
having  six  pole  pie.es  with  coils  and  armatures  embraced 
therein  in  such  relation  that  each  has  a  four-pole  field. 

538,351.  Electric  Engine.  Luther  M.  Sabin,  Washing- 
ton, D.  C.     Application  filed  April  27,  1894. 

In  .in  ele  tro-mignetic  engine  there  is  the  combination,  with 
a  tubular  electro-magnet  and  means  for  shunting  the  current 
through  the  coil  of  the  same,  of  an  armature  magnet,  having  a 
spool  of  diele  trie  material,  atone  end,  wound  with  insulated 
wire  and  connected  by  suitable  conductors  with  a  source  of 
electrical  energy, 

538,357.     Underground  Electric  Railway.    John  F.  Smith, 

New  York,  N.  Y.     AppUcation  filed  August  15,    1894. 

This  conduit  consists  of  H-shaped  sections  arranged  end  to 

end.  and  slot-rails  provided  with  parallel  flanges  which  receive 

between  them  the  upper  edges  of  the  sections. 

538,359.  Process  of  and  Apparatus  for  Making  Con- 
pressed  Electrolytic  Copper.  Francois  L.  M. 
Urruty,  Paris,  France.    Application  filed  May  2,  1S94. 

In  an  apparatus  of  the  character  described  the  combination 
is  claimed  with  a  suitable  tank  of  an  anode,  a  cathode  con^ist- 
ing:  of  rolls  in  contact,  arranged  one  above  the  other,  the  upper 
roll  beina:  freely  suspended  and  bearing  its  weight  upon  the 
lower  roll,  and  circuit  connections. 
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538,391.  Trolley  Wire  Hanger.  Walter  R.  Scott, 
Buffalo,  N.  Y.     Application  filed  March  5,  1895. 

The  combination  with  the  body  of  the  hanger  provided  with 
a  seat  for  the  trolley  wire,  of  a  pair  of  (.ams  or  eccentrics 
pivoted  to  the  body  above  the  seat,  and  a  lock  engaging  with 
the  cams  or  eccentrics, 

538,4^8.  Electric  Transmission  Wheel  or  Trolley. 
Charles  C.  Burton,  Pittsburg,  Pa.  Application  filed 
August  II,  1894. 

An  electric  current  traDsmitting  or  trolley  wheel  having  a 
rigid  rim,  a  series  of  yielding  contact  blocks  mounted  in  the 
rim,  a  separate  current  collecting  plale  within  the  rim  with 
which  the  blocks  are  in  contact,  and  a  conductor  extending 
from  the  annular  plate  to  ihe  wheel  hub. 

538,409.  Trolley  Wheel.  Charles  C.  Burlon,  Pittsburg, 
Pa.     Application  filed  August  24,  1894. 

One  of  the  claims  follows  :  An  electric  current  transmitting 
or  trolley  wheel  having  a  rigid  rim,  a  series  of  yielding  contact 
bio.  ks  around  the  periphery  of  the  rim,  lui;s  on  ihe  blocks, 
and  retaining  rings  having  recesses  formed  therein  secured  to 
the  rim,  the  lugs  entering  the  recesses  and  adapted  to  move 
back    and    forth  there' 


NJ.    535,327. 

538,373.  Conduit  System  for  Electric  Railways.  Frank 
H.  Homan,  Urooklyn,  N.  Y.  Application  filed  April 
24,  1S94. 

A  conduit,  sectional  conductors  extending  along  within  the 
conduit  and  having  insulating  joints  between  their  ends,  the 
counterbalance  lever  having  forked  branihcs  insulated  from 
each  other  for  supporting  the  ends  of  two  conductors  separated 
by  one  of  the  insulated  joints,  and  insulated  prime  conductors 
having  branch  conductors  located  intermediate  of  the  insulated 
joints  extending  up  into  position  to  be  engaged  by  the  sectional 
conductors,  the  branch  conductors  having  cup-shaped  upper 
portions  for  causing  an  extended  electrical  connection  between 
the  sectional  conductors  and  the  branch  conductors  when  the 
sectional  conductors  are  depressed. 

538,377.  Electric  Elevator.  Nils  0.  Lindstrom,  Brooklyn, 
N.  Y.     Application  filed  February  26,  1895. 

An  electric  elevator  comprising  a  shunt-wound  driving  elec- 
tric motor,  means  on  the  car  for  controlling  the  motor  circuit, 
an  auxiliary  reversely  wound  motor  coil,  and  a  switch  on  the 
car  connecting  it  in  circuit  to  graduate  the  speed. 

538,390.  Trolley  Breaker.  Walter  R.  Scott,  Buflf^alo, 
N.  Y.     Application  filed  December  19,  1S94. 

A  hanger  or  coupling  having  an  end  piece  provided  with  a 
longitudinal  eye  formed  integrally  therewith  and  adapted  to 
receive  a  wire  and  having  in  rear  of  the  eye  a  pair  of  upright 
ears  separated  by  a  space  which  receives  the  end  portion  of  the 
wire,  and  front  and  rear  pins  connecting  the  ears,  the  wire  be- 
ing bent  around  the  rear  pin,  and  the  front  pin  bearing  upon 
the  doubled  end  of  the  wire 


NO.  538,325- 

538,417.  Magnetic  Ore  Separator.  James  Houlehan,  Chi- 
cago, 111.      Application  filed  June  6,  1S94. 

In  a  magnetic  ore  separator  there  is  claimed  the  combina- 
tion of  a  movable  magnet  and  an  armature  forming  an  inter- 
p  sed  ore  passage. 

538,423.  Electrical  Coupling.  Morris  F.  Koenig  and  Ira 
Mann,  Hazleton,  Pa.  Application  filed  October  15, 
1S94. 

This  coupling  comprises  hollow  portions  to  receive  the  ends  . 
of  the  wire,  and  interlocking  portions  embodying  a  triple 
spring  tongue. 

538,454.  Telephone  Switch.  Albert  F.  W.  Meyer,  Blue 
Island,  111.     Application  filed  January  11,  1S95. 

This  device  comprises  a  base  carrying  main-line  terminals, 
yielding  contacts  connecting  the  terminals  in  the  main  line  or 
to  ground  respectively  through  the  sei  ondary  winding  of  the 
induction  coil  and  the  signaling  instrument  circuit,  a  local 
battery  terminal  and  a  yielding  contact  connecting  it  with  the 
transmitter  circuit  and  a  spring  controlled  electrically  non- 
conductive  switch  lever  provided  with  a  support  for  the  re- 
ceiver and  extending  at  one  end  between  the  contacts  so  con- 
necting the  main  line  terminals  and  at  its  opposite  end  adja- 
cent to  the  coiil  ct  so  connecting  the  local  battery  terminal, 
whereby  turning  the  lever  in  either  direction  for.  es  one  con- 
ta' t  against  an  adjacent  mainline  terminal  and  releases  the 
other  from  the  terminal  adjacent  to  it,  and  controls  the  contact 
adjacent  to  its  opposite  end  to  fon  e  it  aeainst  or  release  it 
from  the  adjacent  terminal,  according  to  the  direction  of  turn- 
ing the  lever. 

538,457.  Electric  Arc  Lamp.  John  A.  Mosher,  Chicago, 
in.     Application  filed  February  9,  1S93. 

One  claim  follows:  The  combination  with  the  poles  of  an 
electro-magnet  or  magnets  of  a  rotatable  armature  mounted  be- 
tween the  poles,  the  armature  consisting  of  a  number  of  plates 
sue  essively  overlapping  each  other,  devices  for  supporting  the  . 
carbon  pencils,  devices  connecting  the  armature  with  th";  pen- 
cils in  such  a  way  that  the  length  of  the  arc  may  be  regulated 
by  the  rotation  of  the  armature. 

538,474.  Art  of  and  Apparatus  for  Transmitting 
Speech.  John  Absterdam,  New  York,  N.  Y.  Ap- 
plication filed  February  iS,   1891. 

Speech  is  transmitted  electrically  over  a  line  circuit  perma- 
nently "open"  or  incapable  of  use  for  telegraphic  service  and 
without  ground  connections. 

538)569.  Trolley  Pole  Restrainer.  Frank  Wheeler, 
Meriden,  Conn.  Application  filed  Februarys,  1S95. 
One  claim  is  presented:  A  trolley  pole  restrainer  comprising 
in  its  construction  the  tube  having  a  shoulder,  the  spring- 
operated  head  having  detents, the  links  permanently  connected 
to  each  other  and  to  the  detents,  means  <  onnected  with  the 
links  for  the  attachment  of  a  trolley  pole  cord,  and  the  guard 
projecting  above  the  detents  and  the  shoulder  of  the  lube. 

538,590.     Block  System  and  Apparatus  on   Electric  Rail-  - 
ways.      Eugen     Langen,    Cologne,    Germany.     Appli- 
cation filed  July  16,  1S94. 

In  an  electric  railway  operated  by  a  contact  conductor  and 
an  auxiliary  contact  conductor,  both  divided  into  separate 
block  sections,  these  features  are  claimed  ;  A  vehicle  having  an 
electrically  operated  brake  and  signal  apparatus,  and  a  con- 
tact device  connected  with  such  brake  and  signal  device  and 
making  contact  with  the  auxiliary  conductor  section,  so  that 
when  such  conductor  section  receives  current  the  electric  brake 
and  the  signal  of  the  vehicle  will  be  operated. 

538,610.  Overhead  Trolley.  Charles  W.  Hunt,  West 
New  Brighton,  N.  Y.  Aoplication  filed  February  4, 
1892. 

There  are  two  intersecting  elevated  tracks  at  the  same  level, 
each  interrupted  at  the  point  of  intersection,  the  rails  of  one 
track  being  in  line  with  the  opening  in  the  other  track,  sup- 
porting devices  for  the  tracks,  a  trolley  frame  -adapted  to  pass 
through  the  opening  in  the  track,  and  supporting  wheels  for 
the  trolley  frame. 

538,614.  In?;ulating  Material.  John  W.  Kidwell,  W^ash- 
ington,  D.  C.     Application  filed  September  8,  1894. 

This  compound  is  composed  of  titanic  mineral,  a  hydro-car- 
bon material,  such  as  asphaltum,  and  a  silicious  material. 

538,617.  Commutator  Brush  and  Means  for  Adjusting 
Same.  Robert  Lundell,  Brooklyn,  N.  Y.  Applica- 
tion filed  July  20,  1893. 

The  first  claim  is  given:  In  an  electro-magnetic  machine, 
the  combination  ol  an  annular  body  carrying  the  commutator 
brushes,  means  for  rotating  the  annular  body  to  shift  the 
brushes,  and  projections  in  the  path  of  movement  of  the 
brushes,  whereby,  when  the  brushes  are  brought  into  engage 
ment  with  the  projections  the  brushes  are  raiseJ  from  the  com- 
mutator.   
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A  Compact  Gas  Engine  Plant. 

In  the  basement  of  Fraser's  restaurant  at  165  Clark  street, 
Chicago,  is  the  small  isolated  plant  for  electric  lighting 
■which  is  herewith  illustrated.  The  plant  is  in  no  way  re- 
markable except  in  the  type  of  gas  engine  used  to  drive  the 
dynamo.  This  is  new  and  interesting,  and  as  the  subject 
of  employing  gas  engines  in  electrical  work  is  one  that  is 
now  attracting  much  attention  in  the  United  States,  this 
plant  is  presented  to  the  notice  of  the  readers  of  this  journal 
as  representing  a  very  recent  example  of  gas  engine  prac- 
tice. 

The  engine  is  rated  at  20  horse  power  and  it  is  belted 
dire  tly  to  the  pulley  of  a  200  light 
C  &  C  dynamo.  The  load  carried 
is  165  incandescent  lamps  of  16  can- 
dle power  each,  two  i  horse  power 
motors  and  eight  '/i  horse  power 
motors  for  driving  fans.  The  lamps 
bum  very  steadily  and  well,  and 
thus  far  (the  new  engine  has  been  in 
operation  less  than  t*%^o  weeks)  the 
service  has  been  very  satisfactory. 

The  general  appearance  of  the 
plant  is  shown  in  Fig.  i,  a  separate 
view  of  the  engine  being  given  in 
Fio-.  2.  This  gas  engine  is  manu- 
factured by  the  J.  I.  Case  T.  M. 
company  of  Racine,  Wis.,  alter  the 
design  of  J.  W.  Raymond  of  San 
Francisco.  It  is  a  compact,  verti- 
cal machine,  pleasing  in  appearance 
and  promising  well  in  performance. 
It  has  two  cylinders,  with  cranks 
set  at  the  same  angle  on  the  the 
main  shaft  and  running  in  oil.  The 
pistons  are  of  the  bucket  type,  and 
the  mechanism  is  such  that  al- 
though the  cranks  are  set  at  the 
same  angle  the  explosions  are  alter- 
nate, one  for  each  revolution.  Each 
cylinder  can  be  worked  independ- 
ently, with  an  explosion  at  every 
other  revolution.  Natural  gas  is 
used.  The  engine  is  guaranteed  to 
run  on  20  feet  of  gas  per  horse 
power  hour,  but  it  is  claimed  that 
in  actual  practice  results  as  low  as 
12  feet  per  horse  power  hour  have 
been  obtained.  When  using  gaso- 
line, the  guarantee  is  ^^5  gallon  per 
horse  power  hour. 

The  rotary  valve  in  the  engine 
head  is  ingeniously  contrived,  and 
ball  bearings  arepiovided  for  the 
valve  gear.  To  start  the  engine  it 
is  necessary  to  turn  ihe  fly  wheel 
only  just  far  enough  to  get  the 
cranks  over  the  center.  The  first 
explosion  is  accomplished  by  strik- 
ing a  cartridge  of  slow-burning 
powder.  After  that  an  electric 
igniter  is  used,  seven  cells  of  storage 
battery  being  employed  to  operate 
a  spark  coil.    One  of  these  electric 

gniters  is  provided  for  each  cylinder.  Regulation  is  ob- 
tained by  a  piston  ball  governor,  which  admits  to  the  cylin- 
ders the  quantity  of  gas  and  air  for  the  speed  desired. 
The  engine  illustrated  runs  at  325  revolutions  per  minute 
and  seems  to  be  practically  unaffected  by  changes  ot 
load. 

The  exhaust  is  as  steady  as  a  steam  engine  and  makes  but 
little  noise.  The  cyhnders  are  water-jacketed,  a  constant 
circulation  from  the  street  mains  being  maintained.  The 
cold  water  is  admitted  at  the  base  of  the  engine  and  passes 
off"  hot  from  the  head. 

The  engine  is  well  built,  of  good  materials,  and  is  designed 
to  be  operated  by  inexperienced  persons.  It  will  be  fur- 
nished in  sizes  up  to  100  horse  power. 

James  McLaughlin  was  the  electrical  engineer  in  charge 
of  the  installation  of  this  pioneer  plant. 


Street  Railway  Mail  Service  in  Boston. 

Postmaster  Coveney  of  Boston  asserts  that  that  city  has 
one  of  the  finest  and  best  equipped  trolley  mail  systems  in 
the  entire  country,  which,  to  say  the  least,  is  a  high  com- 
pliment to  the  West  End  Street  Railway  company.  The 
West  End  had  less  than  three  weeks  in  which  to  get  the 
cars  ready  for  the  United  States  mail  street  car  service 
which  went  into  effect  on  iMay  ist,  which  has  already  proved 
a  great  success.  When  it  was  decided  to  introduce  the 
service  in  Boston,  the  work  of  remodeling  old  horse  cars 
had  to  be  done  before  they  were  fitted  for  the  service  re- 
quired of  them.     Six  cars  have  been  equipped,  and  ihey  will 


sible  cases  for  the  sorting  of  mail.  1  his  will  give  more  than  the 
250  separations  that  may  be  called  for.  Each  car  has  two 
five-light  circuits,  giving  nine  interior  lights  beside  the  head- 
light. Each  car  is  equipped  with  speaking  tubes,  and 
there  is  also  a  fire  extinguisher  in  the  form  of  a  small  chem- 
ical engine  in  each  car. 


FIG.    I.      A   COMPACT    GAS    ENGINE   PLAN  I, 

cover  as  many  routes  to  points  within  the  city  proper  and  also 
to  suburban  offices  a  few  miles  out  of  Boston.  The  two  end 
doors  of  the  cars  have  been  permanently  closed  and  new 
doors  cut  in  either  side.  New  panels  were  put  in  and  new 
floors  and  underpinning.  Underneath  has  been  placed  new 
running  gear  of  the  most  approved  style.  New  platforms 
have  been  built  on  each  end  with  dashers  that  close  up  the 
platform  on  one  side  and  were  completed  on  the  opposite 
side  with  a  patent  self-locking  gate,  such  as  is  used  on  steam 
railway  cars.  New  electric  headlights,  with  semaphore,  or 
corrugated  bullseye  glasses,  have  been  fixed  in  each  over  the 
"boy-catchers."  New  trolley  poles  have  been  placed  on 
the  roof  and  brass  letter  boxes  on  the  side.  These  side 
doors  divide  the  mail  car  unevenly.  The  shorter  end  is 
lined  with  wire  netting  and  divided  by  stanchions  for  the 
storing  of  pouches  of  mail.     The  other  end  has  three  rever- 


Electric  Plowing  in  Germany. 

Elaborate  systems  of  plowing  by  electrically  transmitted 
power  have  been  devised  by  American  inventors,  but  little 
practical  work  has  been  accomplished  in  the  United  States, 
although  the  great  wheat  farms  of  the  Northwest  offer  a 
promising  field.  But  practical  ex- 
periment in  this  direction  has  been 
made  at  Halle-on-the-Saale,  Ger- 
many, by  F.  Zimmerman  &  Co. 
Here  a  two-furrow  tilting  plow  was 
used.  The  electric  motor  is  fixed  to 
tlie  implement  itself.  The  shaft  of 
the  motor,  by  means  of  a  double 
spur-wheel  gear,  drives  a  shaft  fitted 
with  a  pinion,  over  which  a  chain 
runs  from  one  end  of  the  field  to  the 
other.  This  chain  is  held  taut  at 
both  ends  by  triple  ground  anchors. 
When  the  motor  is  put  in  operation 
it  will  haul  ihe  plow  across  the  field. 
When  the  end  of  the  field  is  reached 
the  plow  is  tilted  to  the  olher  side, 
and  by  reversing  the  motor  the 
plow  starts  on  its  return  journey,  at 
(he  same  time  depositing  the  chain 
sideways  for  the  next  row  of  fur- 
rows. The  anchors  are  moved  by 
a  laboror,  who  lifts  them  out  of  the 
ground  wich  a  hand  lever. 

The  current  is  generated  by  a 
l-)ortable  dynamo  and  ten  horse 
power  steam  engine,  and  the  cur- 
rent is  conveyed  by  a  cable  that 
follows  the  car  upon  light  cars, 
which  turn  readily  in  any  direction. 
The  power  used  in  the  heavy,  loamy 
clay  at  Halle-on-the-Saale  was  an 
average  of  eight  kilowatts.  The 
plow  turned  two  furrows,  measur- 
ing together  60  centimeters  in  width 
by  24  centimeters  in  depth,  and, 
(ravelling  at  0.9  meter  per  second, 
the  actual  useful  effect  was  equal  to 
eight  effective  horse  power,  which 
showed  that  there  was  a  loss  of 
about  four  horse  power  between  the 
portable  engine  and  the  plow.  A 
16  horse  power  engine  was  used  for 
a  four-furrow  plow,  and  the  depth 
of  the  furrow  was  24  centimeters. 
One  of  the  remarkable  features  ol 
this  system  is  that,  guided  by  the 
tightened  chain,  very  shallow  fur- 
rows can  be  made  with  great  even- 
ness and  regularity,  and  the  balance 
plow  can  thus  be  used  for  turning 
over  stubble  land  and  other  light 
work.  As  regards  attendance  only  one  man  is  needed  for 
the  lighter  plow,  while  for  the  larger  one  three  men  are 
required — a  plowman  and  a  man  at  each  end  to  shift  the 
anchors. 

The  first  cost  of  an  electric  plow  is  said  to  be  much  be- 
low that  of  a  steam  cultivating  plant.  A  steam  plow  with 
two  portable  engines  will  cost  from  40,000  to  60,000  marks, 
but  Zimmerman  &  Co,  can  supply  a  four-furrow  balance 
plow  with  electric  motor  and  reversing  gear,  as  well  as  250 
meters  of  chain,  two  anchors,  600  meters  of  insulated  cable 
and  six  cable  cars  for  10,000  marks,  while  the  entire  outfit 
for  a  three-furrow  plow  costs  S,oco  marks,  and  for  a  two- 
furrow  plow  6,000  marks.  In  addition  to  this  the  dynamos 
will  cost  about  5,500  marks,  4,000  marks  and  2,000  marks 
respectively.  According  to  the  figures  published  as  to  the 
results  of  the  trial,  the  working  expensesof  an  electric  plow 
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are  about  hall  that  of  steam  plowing,  and  if  these  results 
are  borne  out  in  practice  upon  an  extensive  scale  there 
seems  to  be  no  question   of  the  future  of  the  electric  plow. 


Electricity  in  the  Quarries  of  Euville. 

Tire  immense  stone  quarries  of  Civet,  Crouet,  Gauthier  & 
Co.  are  especially  interesting  to  readers  of  electrical 
journals  owing  to  the  application  of  electric  power  to  their 


FIG.    2.      A   COMPACT   GAS    ENGINE   PLANT. 

successful  working.  As  will  be  seen  by  Fig.  i,  the  quarries 
have  a  very  considerable  depth  as  well  as  large  lateral  area, 
and  the  demands  of  economy  make  the  use  of  heavy,  readily- 
controlled  machinery  a  necessity.  Electricity  thoroughly 
meets  the  requirements. 

The  present  installation  has  now  been  in  operation  since 
1S92.  The  plant  includes  a  Manchester  dynamo,  compound 
wound,  having  steel  collectors  with  carbon  brushes,  which 
furnish  current  at  various  points  in  the  yards  to  electric 
motors  for  sawing  the  stone.  The  generator  has  a  capacity 
of  40  to  50  horse  power  furnishing  135  amperes  of  current  at 
240  volls  pressure  with  a  speed  of  760  turns  per  minute. 
The  engine  which  formerly  actuated  the  air  compressor  has 
been  retained  for  the  present  service.  There  are  two  circuits 
leading  from  the  switchboard,  of  bare  copper  insulated  on 
porcelain  upon  posts,  these  feeders  ending  at  the  central 
portion  of  each  of  two  .divisions  of  the  yards.  From  these 
latter  points  branch  lines  are  carried  to  four  electric  motors 
of  eight  horse  power.     These  machines  are  practically  con- 
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stant  in  speed,  despite  the  changing  demands  of  the  work  to 
be  done. 

The  regulating  apparatus  is  contained  in  an  iron  case,  and 
consists  of  coils,  as  shown  in  Fig.  2,  the  switch  being  in 
front  of  the  motorman.  Change  of  position  is  effected  at 
will  by  a  clutch  and  gear  movement. 

The  efficiency  of  the  combination,  based  on  measurements, 
is  as  follows:  Industrial  efficiency. of  the  generator,  SS  per 
cent.;  motor,  So  per  cent.;  line,  90  per  cent.;  total  efficiency, 
63.36  per  cent. 


An  electric  motor  of  six  horse  power  is  used  to  raise  water 
a  height  of  60  meters  for  washing  the  saw  kerfs  arid  furnish- 
ing the  traveling  steam  engine.  This  motor  is  situated  at  a 
distance  of  200  meters  from  the  generator  and  receives  its 
current  from  a  lighting  dynamo,  which  developes  current  at 
a  pressure  of  70  volts.  A  comparative  table  of  the  two  sys- 
tems is  largely  in  favor  of  electricity. 

The  total  cost  of  the  compressed  air  plant,  including  an 
engine  of  90  horse  power,  boilers,  compressors,  etc. ,  is  given 
at  27,700  francs;  the  electrical  equipment,  mclusive  of  con- 
ductors, generators,  etc.,  at  20,000  francs,  about  8,000 
francs  less  than  the  old  system.  The  annual  expense  of  the 
compressed  air  system,  including  interest  and  depreciation, 
was  11,584  francs  and  of  the  electrical  system  4,928  francs, 
the  latter  effecting  an  annual  saving  of  6,656  francs.  A 
comparative  statement  of  the  work  accomplished  shows  a 
gain  in  the  value  of  the  cuttings.  The  annual  report  shows 
a  net  advantage  in  money  alone  of  13,900  francs  for  the  lat- 
ter over  the  former  process,  according  to  the  Revtte  Inter- 
nationale de  PElectricite. 


Carbides  and   Acetylene    Commercially 
Considered.^ 

By  T.  L.  Wii.lsox  and  J.  J.  Suckert,  Ph.  D. 

Before  entering  upon  the  subject  matter   of  this   paper, 
namely,  the  commercial    consideration  of  the   carbides  and 


Woehler,  in  1862,  prepared  calcium  carbide  by  fusing  an 
alloy  of  zinc  and  calcmm  with  carbon,  and  ascertained  that 
it  decomposed  by  contact  with  water,  forming  calcic  hydrate 
and  acetylene. 

Berthelot,  in  1866,  described  sodium  carbide  or  acetylene 
sodium.  Heproduced  it  by  the  following  method;  Metallic 
sodium,  when  slightly  heated  in  acetylene  gas,  pulTs  up  and 
absorbs  acetylene  with  the  formation  ol  the  compound 
C^HNa.  At  a  dull  red  heat  sodium  destroys  acetylene, 
forming  a  black  carbonaceous  mass,  C2Na2.  The  reaction 
is  expressed  by  the  following  formula:  C2H2  ■\-  Na^^ 
CoNao  +  H2.  This  compound,  C2Na2,  in  contact  with  water, 
regenerates  acetylene. 

From  1S66  until  iSS8,aperiod  of  twenty-two  years,  nothing 
further  has  been  recorded  of  scientific  work  done  in  this  di- 
rection; as  a  matter  of  fact,  the  compounds  so  produced  were 
not  only  very  impure,  but  their  cost  of  production  also  was 
so  great  as  to  render  their  commercial  use  prohibitory;  they 
were  considered  as  curiosities  and  looked  upon  by  scientists 
as  such.  In  1SS8  T.  L.  Willson  began  a  series  of  experi- 
ments relating  especially  to  the  reduction  of  refractory  metal- 
lic oxides  by  carbon,  in  an  electrical  furnace.  By  this 
method  the  reductions  were  to  be  accomplished  by  the  heat 
effect  of  the  current  alone,  and  not  by  electrolytic  action. 

The  results  of  these  experiments,  which  were  numerous 
and  which  extended  over  a  period  of  years,  developed  some 
very  interesting  data  as  to  the  action  of  intense  heat  on  re- 
factory  bodies  generally,  and  especially  as  to  the  formation 
of  carbides  in  large  quantities.  Mr.  Willson  found  that 
lime,  baryta,  strontia  and  even  alumina,  when  subjected  to 
the  intense  heat  of  his  electric  furnace,  were  liquefied  and 
formed  a  molten  mass,  which  could  be  brought  to  ebullition. 
An  addition  of  carbon  thereto  caused  a  decomposition  of  the 
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acetylene,  we  believe  that  a  brief  history  of  these  com- 
pounds, their  methods  of  formation  and  their  chemical  and 
physical  properties,  will  be  of  interest  to  you.  That  carbon 
will  combine  directly  with  various  metals  under  the  influ- 
ence of  heat  has  long  been  known  to  chemists,  but  these 
compounds,  generally  known  as  "carbides,"  have  been  but 
imperfectly  studied,  and  with  the  exception,  perhaps,  of  the 
carbides  of  iron  are  hardly  known. 

The  only  group  of  carbides  which  interests  us  this  even- 
ing is  that  of  the  carbides  of  the  alkali  and  alkaline-earth 
metals,  such  as  the  potassium,  sodium,  barium,  strontium 
and  calcium  carbides;  for  the  reason  that  these  are  the  only 
carbides  which,  when  brought  into  contact  with  water,  will 
decompose  it,  forming  generally  the  hydrated  oxide  of  the 
metal  and  acetylene  gas.  Of  these  latter  carbides,  the  com- 
bination of  calcium  with  carbon  has  the  greatest  commer- 
cial possibilities  on  account  of  the  low  first  cost  of  the  raw 
materials  which  enter  into  this  combination,  namely^-  lime 
and  coal,  the  abundant  deposits  of  the  same  in  all  quarters 
of  the  globe,  and  the  commercial  value  represented  by  the 
by-product,  hydrate  of  lime,  which  is  obtained  in  large 
quantities  by  the  decomposition  of  the  calcium  carbide  with 
water. 

The  history  of  the  discbvery  and  methods  of  production 
of  this  group  of  carbides  may  briefly  be  stated  as  follows: 

The  first  authentic  reference  to  this  subject  was  the  dis- 
covery, by  Sir  Humphrey  Davy,  that  carbon  and  potassium, 
when  heated  to  a  temperature  sufficiently  high  to  vaporize 
the  potassium,  formed  a  compound  which,  after  cooling, 
would  effervesce  with  water. 

Berzelius,  in  1S36,  determined  that  the  black  substance 
formed  in  small  quantities  as  a  by-product  in  producing 
potassium  from  potassic  carbonate  and  carbon  was  carbide 
of  potassium. 
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oxide,  carbon  monoxide  being  formed,  while  the  fused  meta 
united  instantly  with  the  excess  of  carbon,  previously  intro- 
duced, to  form  a  carbide.  Further  experiments  developed 
the  fact  that  when  a  mixture  of  powdered  lime  and  coke  dust 
was  introduced  into  the  furnace,  the  mixture  would  melt 
down  to  a  thick,  syrupy  mass  of  practically  pure. carbide  of 
calcium,  and  that  this,  when  removed  from  the  lurnace  and 
brought  in  contact  with  water,  evolved  acetylene  gas  in 
large  quantities.  The  carbides  of  barium,  strontium  and 
aluniinum  also  were  prepared  in  the  same  manner,  and  the 
specimens  now  before  you  are  the  results  of  these  earlier  ex- 
periments. 

We  will  now  introduce  a  small  quantity  of  eacli  of  these 
carbides  into  different  vessels  containing  water  at  ordinary 
temperature.  The  carbidesof  barium,  strontium  and  calcium 
decompose  water  readily,  forming  the  respective  hydrates  of 
their  metallic  oxides  and  acetylene  gas,  which  we  now  ignite 
as  it  is  being  evolved  in  each  vessel;  the  resulting  gas,  as  you 
observe,  burns  with  a  luminous  sooty  flame,  Fiw.  i.  As 
the  carbide  of  aluminum  does  not  react  with  water  at  ordi- 
nary temperatures,  no  gas  is  evolved  from  the  fourth  vessel. 

This  substantially  completes  the  history  of  the  alkali  and  al- 
kaline-earth metal  carbides  up  to  the  date  of  Mr.  Willson's 
discovery. 

The  physical  and  chemical  properties  of  pure  calcium  car- 
bide, as  first  prepared  in  the  AVillson  furnace,  is  a  dark- 
brown,  dense  substance,  having  a  crystalline  metallic  frac- 
ture of  Wue  or  brown  appearance,  and  a  specific  gravity  of 
2.262;  it  evolves  a  peculiar  odor  when  exposed  to  the  atmos- 
phere, due  to  the  action  of  atmospheric  moisture.  In  a  dry 
atmosphere  it  is  odorless.  When  exposed  to  the  air  in 
lumps,  it  becomes  coated  with  a  layer  of  hydrate  of  lime, 
which,  to  a  great  extent,  protects  the  rest  of  the  substance 
from  further  deterioration  by  atmospheric  moisture.  It  is 
not  inflammable,  and  can  be  exposed  to  the  temperature  of 
the  ordinary  blast  furnace  without  melting.     When  exposed 
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10  the  flame  of  a  Bunsen  blast-lamp  it  can  be  heated  to  a 
white  heat,  the  exterior  only  being  converted  into  lime. 
When  brotight  into  contact  with  water,  or  its  vapor,  at  or- 
dinary temperatures,  it  is  rapidly  decomposed,  one  pound 
generating,  when  pure,  5.S92  cubic  feet  of  acetylene  gas  at  a 
temperature  of  64-  F.  It  also  decomposes  with  snow  at  a 
temperature  of  —24'^  F.  It  is  not  acted  upon  by  the  vapor 
of  water  ar  high  temperatures.  It  abstracts  moisture  readily 
from  alcohol,  also  from  liquefie<l  ammonia  gas,  rendering 
the  latter  anhydrous.  H  small  pieces  are  treated  with  com- 
mon sulphuric  acid,  a  violent  reaction  ensues.  Acetylene 
is  generated  with  considerable  increase  in  temperature.  If, 
however,  large  pieces  are  plunged  into  common  sulphuric 
acid,  the  reaction  is  feeble. 

An  exhaustive  series  of  experiments,  made  by  Dr.  H. 
.Schweitzer,  of  Xew  York,  liave  shown  that  when  treated  at 
a  red  heat  with  dr>'  muriatic  acid  gas,  the  carbide  is  decom- 
posed with  the  formation  of  free  carbon  and  small  quanti- 
ties of  a  yellow  substance  easily  soluble  in  ether.  When 
treated  with  steam  at  different  temperatures  (up  to42ST.), 
and  different  pressures  (up  to  35  aCm.),  the  material  was  de- 
composed with  the  formation  of  but  small  quantities  of  the 
same  yellow  substance,  and  not  in  sufficient  quantity  for 
lurther  examination. 

Benzol,  nitro-benzol,  phenol,  aniline,  toluidine  and  other 
organic  compounds  gave  no  reaction  when  treated  with  car- 
bide of  calcium  alone,  and  in  the  presence  of  water,  at  vary- 
ing pressures  and  temperatures.  It  would  appear  from  the 
foregoing  to  be  a  very  inert  body  in  its  action  on  other  com- 
pounds, and  in  view  of  this  fact,  the  ease  with  which  it  de- 
composes water  at  ordinary  temperatures  is  remarkable. 

When  treated  with  water  in  a  closed  vessel  properly 
cooled,  acetylene  gas  continues  to  be  evolved  from  the  ma- 
terial at  pressures  exceeding  75  atm.  Calcium  carbide  has 
the  chemical  formula  CaCo,  and  contains  in  loo  parts  62.5 
parts  of  calcium  and  37.5  parts  of  carbon. 

The  gaseous  product  of  the  decomposition  of  the  alkali 
and  alkaline  earth  metal  carbides  with  water,  namely,  acety- 
lene, Is  an  unsaturated  hydrocarbon  of  the  series  CnH2n — 2, 
having  the  chemical  formulaCjHj,  and  containing,  therefore, 
in  100  parts  92.3  parts  of  carbon  and  7.7  parts  of  hydrogen. 

It  was  first  recoj^nized,  and  its  chemical  constitution  deter- 
mined, by  Berthelot,  in  1S49.  It  has  heretofore  been 
formed  in  small  quantities  by  passing  ethylene,  or  the  vapors 
of  alcohol,  wood  alcohol,  ether,  and  other  organic  com- 
pounds through  a  red-hot  tube.  It  is  present  in  coal  gas  to 
the  extent  of  0.06  per  cent.,  and  water  gas  contains  almost 
i.o  per  cent.  It  has  also  been  formed  by  passing  hydrogen 
gas  between  carbon  points  brought  to  incandescence  by  the 
electric  current,  which  is  the  first  recorded  S}'nthesis  of  an 
organic  compound  directly  from  its  elements.  It  can  also 
be  produced  by  the  incomplete  combustion  of  the  vapors  of 
ether,  amylene,  etc.;  or  of  illuminating  gas,  in  the  interior 
of  a  Bunsen  burner;  by  passing  the  vapor  of  chloroform 
over  red-hot  copper;  or  from  chloroform  and  potassium 
amalgam;  or  from  chloroform  and  sodium;  or  by  the  elec- 
trolysis of  fumaric  and  malic  acids;  by  passing  the  vapor  of 
ethylene  chloride  over  red-hot  soda  lime;  and  finally,  by  al- 
lowing ethylene  bromide  to  drop  in  a  boiling  concentrated 
solution  of  alcoholic  potash,  passing  the  impure  acetylene 
into  an  ammoniacal  cuprjus  chloride  solution;  washing  the 
red  precipitate  with  water,  and,  whilst  still  moist,  boiling  it 
with  concentrated  hydrochloric  acid. 

Acetylene  is  a  colorless  gas,  having  a  penetrating  pungent 
odor  somewhat  resembling  garlic,  which  is  of  great  import- 
ance in  its  application  to  household  illumination,  as  it  ren- 
ders the  slightest  escape  of  gas  in  a  room  easily  detectable. 
It  has  a  specific  gravity  of  0.91,  and  burns  with  a  luminous 
sooty  flame.  It  is  soluble  in  water  in  about  the  same  pro- 
portions as  carbon  dioxide,  that  is,  at  64"  P".  water  will  ab- 
sorb its  own  volume  ot  the  gas.  Absolute  alcohol  and  gla- 
cial acetic  acid  dissolve  about  six  times  their  volume.  It  is 
practically  insoluble  in  saturated  brine,  100  volumes  absorb- 
ing but  five  volumes  of  the  gas,  whereas  paraffine  will  ab- 
sorb two  and  one-half  times  its  volume.  By  heating  acety- 
lene to  the  softening  point  of  glass,  benzol  (Q,H,.,),  styro- 
lene  (CjHi^),  naphthalene  (C,|,Hg),  anthracene  (C14H  q),  and 
reten  (C^gHj^),  are  formed. 

With  an  alkaline  solution  of  permanganate  of  potash,  acety- 
lene is  oxidized  to  oxalic  acid,  and  with  a  dilute  solution  of 
chromic  acid  to  acetic  acid.  By  treating  acetylene  copper 
with  zinc  and  ammonia,  ethylene  is  formed,  and  a  mixture 
of  acetylene  and  hydrogen,  brought  in  contact  with  platinum 
black,  forms  ethane.  By  the  electric  spark,  acetylene  is  re- 
solved into  carbon  and  hydrogen,  at  the  same  time  a  fluid 
and  a  solid  poly- acetylene  are  formed;  the  latter  resembles 
horn,  and  is  insoluble  in  the  ordinary  solvents.  A  mixture 
of  nitrogen  and  acetylene  is  converted  by  the  induction 
spark  into  hydrocyanic  acid. 

It  may  be  heated  to  a  temperature  of  370"  F.,  and  under 
a  pressure  of  43  atmospheres,  without  decomposition. 

The  gas  can  readily  be  condensed  to  a  liquid,  as  is  evi- 
denced by  the  following  table,  the  pressures  being  consider- 
ably less  than  those  required  for  carbon  dioxide: 


A 

rErvLENE. 

CARBON 

DIOXIDE. 

Fahr. 

Almos/'/u-rcs. 

Fal,r. 

A  titiosfihcres 

—lie." 

I  0 

— 112' 

1.0 

-  iS.e" 

90 

—  29  2° 

12.7 

7   '0"° 
+  14' 

.7.06 

—     4" 
+   14° 

se'.ii 

32" 

21.53 

32° 

35.40 

41  45 

25,8 

41° 

40.47 

563° 
67-^7° 

32  77 

39.  ?« 

59 
68° 

52.17 
58  84 

The  critical  point  of  the  gas  has  been  placed  by  Ansdell 
at  98.69*^  F.  He  also  determined  the  specific  gravity  of  the 
liquefied  gas  at  various  temperatures,  placing  the  density  at 
about  one-half  that  of  carbon  dioxide;  but  his  results  do  not 
agree  with  those  oljtained  by  us  in  the  production  and  stor- 
age of  large  quantities  of  liquefied  gas.  For  instance,  the 
small  tank  to  which  this  connecting  pipe  and  burner  are 
attached.  Fig.  2,  should  contain,  according  to  Ansdell, 
when  filled  at  69.08'^  F.,  about  2.15  pounds  of  liquefied 
acetylene;  as  a  matter  of  fact,  however,  we  can  fill  into  this 
tank  somewhat  more  than  2-?4  pounds  of  the  liquefied 
gas.  One  pound  of  the  liquid,  when  evaporated  at  64^ 
F.,  will  produce  14^  cubic  feet  of  gas  at  atmospheric 
pressure;  or  a  volume  400  times  larger  than  that  of  ihe 
liquid. 


The  odor  of  the  gas  has  already  been  made  apparent  to 
you  while  the  experiment  showing  the  decomposition  of  the 
various  carbides  with  water  was  being  carried  on.  We  will 
now  show  you  the  liquefied  gas  contained  in  this  glass  tube 
surrounded  by  a  metal  casing,  Fig.  3.  As  you  will  observe, 
the  liquefied  gas  forms  a  colorless,  mobile,  highly  refractive 
liquid,  which,  when  the  pressure  is  slightly  relieved,  com- 
mences to  boil  and  evolves  a  gas  which,  ignited  as  it  issues 
from  this  gas  tip,  burns  with  au  intensely  white  flame.  If 
the  liquefied  gas  be  suddenly  relieved  of  its  pressure,  or 
allowed  to  escape  in  its  liquefied  state  to  the  atmosphere,  a 
portion  evaporates  rapidly,  thereby  abstracting  f^rom  the 
remaining  portion  sufficient  heat  to  solidify  it.  This  tank, 
which  is  now  shown  you,  Fig.  4,  contains  liquefied  acety- 
lene, which  has  been  cooled  to  a  temperature  of — 28*^  F..  in 
order  to  prevent  the  escape  of  too  large  a  volume  of  gas 
during  the  process  of  its  solidification.  Attached  to  this 
valve,  inside  of  the  tank,  is  a  tube  which  reaches  within  half 
an  inch  of  the  tank  bottom,  and  is  open  at  its  lower  end. 
We  now  attach  to  the  valve  a  flannel  bag  to  receive  the 
sohdified  gas.  Upon  opening  the  valve  the  liquefied  gas 
escapes,  the  solidified  portion  remaining  in  the  bag,  while 
the  gas  formed  escapes  through  the  pores  of  the  bag.  This 
bag  will  hold  about  three-quarters  of  a  pound  of  the  solidified 
gas,  and  this  is  about  the  quantity  which  is  now  being  emp- 
tied on  the  plate.  .-\.  portion  of  this  solidified  gas  will  now 
be  passed  to  you  for  inspection;  another  portion  is  packed 
into  this  wooden  tube,  a  thermometer  is  inserted,  Fig.  5, 
and,  as  you  will  observe,  the  temperature  falls  to  — iiS*^  F. 
Another  portion  is  placed  on  one  pound  of  mercury  con- 
tained in  this  saucer,  Fig.  6;  the  intense  cold  of  the  solidi- 


son  during  his  first  experiments  was  produced  at  a  cost 
largely  in  excess  of  that  for  which  it  can  be  manufactured 
to-day,  but  a  description  of  these  original  experiments  will, 
without  doubt,  be  ofinterest  to  you. 

The  fir.-:t  experiments  were  made  with  a  dynamo  generat- 
ing a  current  of  150  amperes  at  from  60  to  70  volts. 
The  furnace  consisted  of  a  plate  of  carbon  12  inches 
square  and  i  inch  in  thickness,  along  one  edge  of  which 
an  iron  rod  was  bolted  and  projected  beyond  the  mason 
work,  and  to  which  one  terminal  from  the  dynamo  was  con- 
nected. This  carbon  plate  was  embedded  in  brickwork, 
having  only  a  small  central  portion  exposed,  upon  which  the 
graphite  crucible  rested.  From  one  terminal  of  the  dynamo 
the  current  was  conductetl  through  the  iron  rod,  carbon  plate, 
graphite  crucible,  the  material  to  be  acted  upon,  and  the  car- 
bon pencil  to  the  other  terminal.  To  start  the  furnace  the 
pencd  was  placed  in  contact  with  the  bottom  of  the  crucible 
and  the  dynamo  was  started  up  slowly.  As  the  electromo- 
tive force  increased  the  pencil  was  withdrawn  from  the  bot- 
tom of  the  crucible  and  the  "arc"  established. 

The  material  to  be  acted  upon  was  then  introduced 
through  an  opening  in  the  cover  of  the  crucible,  the  cover 
being  either  of  non-conducting  material,  or,  if  of  graphite, 
insulated  from  the  crucible  by  a  non-conducting  luting. 
One  of  the  pencils  from  the  original  lot  used  in  these 
earlier  experiments  is  now  before  you.  This  carbon  pencil 
is  12  inches  long,  i\{  inches  in  diamater,  copper-plated  and 
has  a  hole  bored  through  its  entire  length,  the  tube  so 
formed  being  used  for  the  introduction  of  gaseous  agents. 
With  this  furnace  various  metallic  compounds,  intermin- 
gled with  pulverized  carbon   and  also  surrounded    by  gase- 


fied  gas  almost  immediately  solidifies  the  liquid  metal.  A 
portion  of  the  solidified  gas  or  "acetylene  snow"  is  now 
dropped  into  this  vessel.  Fig.  7,  containing  water.  Being 
lighter  than  water,  it  floats  upon  its  surface,  and  when 
touched  with  a  light  the  gas  surrounding  each  particle  of  ths 
solidified  gas  burns  with  a  sooty  flame,  and  continues  to 
burn  until  all  the  solidified  gas  has  disappeared.  I  will  now 
ignite  the  gas  evolving  from  the  acetylene  snow  contained 
in  this  dish,  and  you  have  the  interesting  exhibit  of  a  solid- 
ified gas  at  — 118^  F.  giving  off  gas  which  can  be  ignited, 
and  which,  although  evolved  at  this  low  temperature,  pos- 
sesses the  same  illuminating  power  as  at  higher  tempera- 
tures. 

You  have  now  seen  acetylene  in  its  three  physical  condi- 
tions, namely,  as  a  gas,  a  liquid  and  a  solid;  and  the  mere 
fact  that  it  readily  assumes  the  gaseous  and  liquid  condition 
is  of  vital  importance  to  its  commercial  application. 

COMMERCIAr,   APPLICATION. 

Having  described  the  physical  and  chemical  properties  of 
calcium  carbide  and  the  product  of  its  decomposition  with 
water — acetylene — we  will  now  consider  the  commercial 
possibilities  of  these  compounds. 

Carbide  of  calcium,  as  we  have  already  shown,  is  a  rich 
source  of  acetylene,  but  beyond  this  we  cannot  at  present 
definitely  designate  additional  commercial  applications  of 
this  material. 

Extended  experiments  are  now  being  conducted  to  deter- 
mine its  commercial  value  in  the  production  of  cyanides 
and  various  nitrogenous  compounds,  in  the  manufacture  of 
iron,  steel  and  other  metals,  and  their  alloys,  and  in  its  ap- 
plication to  the  synthetical  formation  of  various  organic 
compounds. 

The  results  thus  far  obtained,  however,  although  encour- 
aging, do  not  as  yet  justify  us  in  accepting  them  as  com- 
mercially applicable. 

As  the  commercial  value  of  any  material  largely  depends 
upon  its  cost  of  production,  its  purity,  and  the  value  of  the 
products  and  by-products  obtained  therefrom,  our  first  con- 
sideration will  be  the  method  of  manufacturing  the  carbide 
of  calcium  and  the  cost  of  the  finished  product. 

The  carbide  of  calcium  originally  prepared  by  Mr.    Will- 


TYLENE  COMMERCIALLY  CONSIDERED. 


ous  reducing  agent-,  were  subjected  to  the  intense  heat  devel- 
oped by  the  electric  arc. 

The  succe-s  attending  the  operation  of  this  first  furnace 
in  the  reduciim  of  refractory  metallic  oxides  justified  the 
coniinuation  of  the  experiments  upon  a  larger  scale,  and  to 
this  end  the  WiUson  Aluminum  company  was  organized 
and  a  plant  erected  at  Spray,  N.  C.  This  plant  was  supplied 
with  a  dynamo  operated  by  water  power,  and  generating  a 
current  of  2,000  amperes  at  35  volts.  The  furnace  was 
constructed  as  here  shown.  Fig.  S,  namely:  A  designates 
the  outer  masonry  shed  or  bencli  of  the  furnace;  B,  the  car- 
bon or  graphite  crucible  or  hearth;  C,  the  carbon  bar  or 
pencil  constituting  the  movable  electrode,  and  D  the 
dynamo  for  generating  the  current.  From  the  terminal 
brushes  of  this  dynamo,  one  wire,  w,  leads  to  and  com- 
municates with  the  crucible  B,  while  the  other  wire,  w  , 
leads  to  and  communicates  with  the  carbon  pencil  C.  The 
connections  are  usually  made  in  the  manner  shown,  the  wire 
w  being  connected  through  a  fastening  bar  a  to  an  iron 
plate  b^  underlying  the  crucible  B,  and  the  wire  w'  being 
connected  to  a  metal  socket  r,  embracing  the  upper  end  ol 
the  carbon  pencil  C.  The  bench  A  is  generally  made  ol 
firebrick,  which  is  a  non-conductor  of  electricity,  and  the 
furnace  is  covered  with  a  plate,  or,  preferably,  two  plates, 
KE,  of  carbon,  having  a  central  hole  through  which  the 
carbon  pencil   C  projects  down  into  the  crucible. 

For  lapping  out  the  resulting  product,  a  tap  hole  (/ is 
formed,  which  in  operation  is  closed  by  a  plug  (•  of  clay  or 
other  suitable  refractory  material.  The  carbon  plates  EE 
rest  on  the  top  of  the  firebrick  walls  A^  which  project 
above  the  top  of  the  crucible,  forming  an  intervening  space 
/  for  the  furnace  between  />'  and  E.  Yox  the  vertical  ad- 
justment of  the  carbon  pencil  a  screw-threaded  shaft  ^  is 
provided,  which  maybe  moved  up  and  down  by  the  engage- 
ment therewith  of  a  suitably  mounted  rotative  nut  h. 

The  first  carbide  of  calcium  produced  in  this  furnace,  in 
accordance  with  memoranda  taken  at  the  time  by  Mr.  Will- 
son,  was  manufactured  as  follows:  A  mixture  of  Ume  and 
tar  was  boiled  in  a  caldron  in  the  proportion  of  60  pounds 
of  lime  to  11  gallons  of  coal  tar,  and  the  heating  was  con- 
tinued until  the  mixture  was  perfectly  dry.  It  was  then 
introduced  into  the  furnace  and  subjected  to  the  heat  of  the 
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electric  arc  for  a  period  ot  two  hours,  gradually  feeding  the 
mixture  of  lime  and  tar  to  the  furnace  as  fusion  took  place. 
The  product  obtained  consisted  of  a  purplish-yellow  mass, 
which  in  contact  with  water  evolved  acetylene  gas.  _  A 
sample  of  the  calcium  carbide  produced  upon  this  occasion 
is  now  before  you  and  represents  the  first  calcium  carbide 
produced  in  an  electrical  furnace. 

The  experiment  was  repeated  with  a  mixture  of  15 
pounds  of  tar  in  fused  lime  and  alumina,  the  time  required 
for  the  operation  being  one  and  one-half  hours. 

The  product  obtained  was  a  black,  crystalline  mass,  con- 
sisting of  a  double  carbide  of  calcium  and  aluminum.  A 
sample  of  this  double  carbide  is  also  submittted  for  your  in- 
spection. 

Another  run,  made  with  a  mixture  of  10  pounds  of  lime 
and  10  pounds  of  finely  divided  carbon,  operating  one  hour, 
resulted  in  the  productionof  a  dark,  crystalline  ma-s,  show- 
ing at  its  fracture  black  and  blue  crystals.  A  small  metallic 
ingot  was  found  in  this  mass  and  a  similar  ingot  of  this  white 
metal  is  now  before  you. 

A  fourth  test,  made  with  17K  pounds  of  lime  and  17'X 
pounds  of  carbon,  resulted  in  obtaining  11  pounds  of  almost 
pure  calcium  carbide. 

The  tejits  de^^cribed  represent  but  a  few  of  the  numerous 
experiments  conducted  by  Mr.  WiDson  in  his  efforts  to  suc- 
cessfully and  economically  produce  calcium  carbide  on  a 
large  scale.  Recent  results  in  the  application  of  the  alter- 
nating current  to  its  manufacture  prove  conclusively  that 
calcium  carbide,  of  a  remarkable  purity,  can  be  commer- 
cially produced.  The  product  now  being  manufactured  in 
quantities  exceeding  one  ton  per  diem  will  readily  evolve  in 
contact  with  water  5^4  cubic  feet  of  acetylene  gas  per  pound 
of  the  carbide  used,  a  result  closely  approaching  to  that 
which  is  theoretically  possible,  namely  ^^^^  cubic  feet  per 
pound  of  carbide. 

The  theoretical  proportions  of  lime  and  carbon  required 
for  the  production  of  loo  pounds  of  calcium  carbide  are 
87^  pounds  of  lime  and  56'/4  pounds  of  carbon.  Of  the 
latter  37 J-o  pounds  combine  directly  with  the  metal  calcium; 
and  iS^i  pounds  combine  with  the  oxygen  of  the  lime  and 
escape  from  the  furnace  as  carbon  monoxide,  in  accordance 
with  the  following  formulse: 

CaO-^Ca     =CaC3+C0 
S7K  +  56X  =  ioo  +43^4:  (lbs.) 
CaC2=Ca    +C 
100  =.62^4-37;<  (lbs.) 
C0=    C  +0 
43^4^=i8^i>25  (lbs.) 

A  further  element  of  cost  in  its  manufacture  is  the  pro- 
duction of  heat  in  the  furnace  by  means  of  the  electric  arc. 
Extended  experiments  in  this  direction  have  shown  that  one 
electrical  horse  power  will  readily  produce  20  pounds  of  cal- 
cium carbide  each  24  hours,  and  the  present  indications 
justify  the  assumption  that  with  automatically-fed  furnaces, 
properly  insulated  to  retain  the  heat,  and  by  utilizing  the 
waste  heat  to  increase  the  temperature  of  the  material  acted 
upon,  the  production  of  calcium  carbide  can  be  increased  on 
a  large  scale  to  30  pounds  per  electrical  horse  power  each 
24  hours. 

By  using  Hmestone  and  coal  dust,  the  latter  being  practi- 
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cally  a  waste  product  (not  at  present  utilized),  it  is  believed 
that  calcium  carbide  can  eventually  be  produced  at  a  cost 
of  less  than  $5  per  ton.  Where  bituminous  coal  is  em- 
ployed, the  value  of  the  by-products  obtained  by  its  con- 
version into  coke  will  largely  reduce  the  cost  of  manufac- 
ture. 

Arrangements  are  now  being  made  by  the  Electro-Gas 
company  of  New  York,  with  the  Niagara  Falls  Power 
company,  to  apply  1,000  electrical  horse  power  to  the  manu- 
facture of  calcium  carbide,  which  is  shortly  to  be  increased 
to  5,000  horse  power,  and  eventually,  we  will,  without  a 
doubt,  see  the  entire  available  power  the  company  now 
possesses  converted  into  electrical  energy  for  the  manufac- 
u  re  of  this  product.    The  effect  of  such  a  production  would 


be  far-reaching,  and  the  economies  resulting  therefrom,  ii 
stated  to-night,  appear  exaggerated  and  visionary.  Assum- 
ing that  but  20  pounds  of  the  carbide  are  produced  per  indi- 
cated horse  power  each  24  hours,  then  the  amount  manufac- 
tured during  300  working  days  would  be  3  tons  per  horse 
power  per  year;  and,  applying  100,000  horse  power  to  its 
production,  the  annual  output  of  such  an  establishment 
would  be  300,000  tons.  From  this  amount  of  material3,300,- 
000,000  cubic  feet  of  acetylene  gas  should  be  produced,  and 
as  its  illuminating  power,  compared  with  ordinary  illuminat- 
ing gas  of  25  candle  power,  is  as  ten  to  one,  it  would  represent 
fully  33,000,000,000  cubic  feet  of  thisgas— an  amount  which 
would  probably  e'lual  the  annual  output  of  the  entire  gas  in- 
dustry of  the  United  States. 

As  this  is  but  one  of  the  many  appUcations  of  the  product 
obtained  by  the  decomposition  of  the  carbide  with  water, 
the  manufacture  of  the  carbide  itself  must,  of  necessity, 
become  a  large  industry. 

The  hydrate  of  lime  obtained  from  the  decomposition  of 
the  carbide  with  water  can  be  used  again  in  the  manufacture 
of  the  carbide,  or  it  can  be  employed  in  the  manufacture 
of  ready-mixed  mortar,  which  is  already  quite  an  industry  in 
this  city.' 

As  we  have  previously  informed  you,  pure  calcium  car- 
bide contains  in  100  parts  37.5  parts  of  carbon  and  62.5 
parts  of  calcium,  and  when  brought  in  contact  with  water, 
acetylene  is  generated  to  the  extent  of  5.S9  cubic  feet  of  the 
gas  to  each  pound  of  carbide  used;  or  if  compared  by  weight, 
100  pounds  of  calcium  carbide  and  56.25  pounds  of  water 
evolve  40.63  pounds  of  acetylene  gas,  and  form  115.62 
pounds  of  calcic  hydrate,  in  accordance  with  the  following 
formula: 

CaC.  +  2H2O  =  CaOH.O  -)-  CjHn 
100  -j-  56  25   =     115.62     +  40.625  (pounds). 

The  acetylene  gas  so  generated  contains,  in  100  parts, 
92.3  parts  of  carbon  and  7.7  parts  of  hydrogen,  or  in  the 
40.625  pounds  generated  from  100  pounds  of  carbide,  we 
have  37'3  pounds  of  carbon  and  3^5  pounds  of  hydrogen. 
The  entire    carbon  contained   in  the    calcium  carbide  hap, 
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therefore,  combined  with  the  hydrogen  of  the  decomposed 
water  to  form  a  new  compound  oi  a  gaseous  nature  and  ex- 
tremely rich  in  carbon. 

In  its  commercial  application  acetylene  can  be  produced 
either  directly  from  the  calcium  carbide  by  decomposition 
with  water,  or  it  may  be  evolved  from  the  liquefied  gas 
contained  in  suitable  receivers. 

I,  The  following  details  of  thecostof  produring  150  ions  of  calcium 
carbide  per  diem^  as  a  by-product  in  the  manufacture  of  100,000  fire 
and  pressed  brick /t-?'  dictn,  will,  no  doubt,  interest  you. 

The  figures  were  compiled  by  a  manufacturer  who  was  desirous  of 
commercially  utilizing  the  close  proximity  of  large  deposits  of  coal, 
limestone  a  d  clay  Ihey  show  an  annual  profit  of  $6^5,640,  with  a 
selling  price  of  $7  per  ton  for  carbide: 


150  tons  of  calcium  carbide,  at  $7 

10  tons  of  sulphate  of  ammonia,  at  $7iJ 

40  tons  of  coal  tar.  at  $7 

gio  tons  of  coke  at  90  cents 

5o,coo  fire   brick  at  works,  at  $15 , 

50,000  drj'  pressed  front  brick,  at  $15   


1,050  00 
700  00 
280  00 
819  00 
750  00 
750  00 


$-1,349  00 

5,445,000  FEET  OF  RICH  ILLUMINATING  GAS. 

3.240,000  feet  of  this  will  produce  12,000  horse  power  for  24  hours  al- 
lowing i!i  pounds  coal  per  horse  power,  and  o  cubic  feet  of  gas  as  the 
equivalent  of  I  pound  of  coal.  1,4^5,000  cubic  feet  of  gas  will  burn 
270  tons  of  limestone,  producing  150  tons  of  lime,  allowing  1,100 
pounds  of  coal  per  ton  of  lime,  and  q  tubic  feet  of  gas  as  the  equiva- 
lent of  I  pound  of  coal  720,00a  cubic  feet  of  gas  will  burn  100,000 
bricks,  allowing  800  pounds  of  coal  per  1,000  bricks. 
expenses: 

Mining  1.400  tons  of  coal,  at  55  cents .^770  00 

Mining  450  tons  of  1  lay,  at  35  cents   . .    ..  '57  50 

Mining  270  tons  of  limestone,  at  25  cents     67  50 

Labor  on  1,000  tons  of  coke,  at  20  cents   . .    200  00 

Freight  on  aio  tons  of  limestone,  at  50  cents 135  00 

Labor  in  grinding  150  tons  of  lime,  at  25  cents 37  50 

Labor  in  making  1  lO.ooo  brick,  :.  t  :f  2  per  M  . 200  00 

Labor  in  smelting  calcium  carbide 150  co 

$1-717  50 
Twenty-live  per  cent,  on  $1,717.50  for  general  expenses 439  37 


Interest  on  plant  per  day.. 


$2,146  86 
3333 


When  manufactured  directly  from  the  carbide,  two 
methods  can  be  employed;  in  one,  small  quantities  of  water 
are  allowed  to  flow  upon  the  carbide  and  the  resulting  gas 
is  conducted  to  an  ordinary  gasometer,  from  which  it  can 
be  drawn  for  use;  this  method  is  more  or  less  intermittent. 
The  other  method  dispenses  with  a  gasometer  and  permits 
the  continuous  generation  of  either  large  or  small  quanti- 
ties of  the  gas,  and  this  is  accomplished  by  partially  sub- 
merging in  water  a  vessel  open  at  the  bottom  and  contain- 
ing carbide  suspended  on  a  screen  in  the  upper  part  of  the 
vessel,  the  generated  gas  being  withdrawn  from  above  the 
carbide.  As  long  as  gas  is  being  used  the  water  remains 
more  or  less  in  contact  with  the  carbide;  as  soon,  however, 
as  the  withdrawal  of  gas  diminishes  or  entirely  ceases,  the 
pressure  of  the  generated  gas  forces  the  water  from  the 
carbide  into  the  lower  chamber  of   the  vessel,  thereby  pre- 
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venting  a  further  generation  of  the  gas.  The  apparatus  is 
automatic  and-extremely  regular  in  its  operation. 

In  the  employment  of  either  of  the  above  methods,  the 
only  by-product  obtained  is  slaked  lime,  the  amount  of  gas 
produced  being  the  same,  namely,  ^l4  cubic  feet  for  each 
pound  of  calcium  carbide  used. 

The  liquefied  gas  is  manufactured  commercially  by  de- 
composing the  carbide  of  calcium  with  water  in  a  closed 
vessel,  and  conducting  the  gas  generated  under  pressure  to 
a  condenser,  where  it  liquefies  and  is  then  drawn  off  in  tanks 
ready  for  distribution.^  The  liquefied  gas  exhibited  this 
evening  has  been  produced  in  this  manner. 

Before  entering  upon  the  use  of  acetylene  as  an  illumi- 
nant,  we  desire  to  call  your  attention  to  the  fact  that  its 
rapid  and  extraordinary  development  in  this  direction  is 
largely  due  to  the  individual  efforts  of  E.  N.  Dickerson  of 
New  York  city,  who,  endowed  with  a  special  knowledge  ot 
the  subject,  has  labored  unceasingly  to  bring  about  the  suc- 
cessful result  which  you  will  see  this  evening. 

As  an  illuminant,  acetylene  surpasses  in  lighting  power 
and  economy  all  other  illuminan[s  known;  when  burned  at 
the  late  of  five  cubic  feet  per  hour,  it  produces  a  light  equal 
to  250  candles,  whereas  the  best  illuminating  gas  made 
from  coal,  or  water  gas,  rarely  exceeds  twenty-two  candles 
for  each  five  cubic  feet  burned  per  hour.  Your  Philadelphia 
city  gas  is  rated  at  from  nineteen  to  twenty  candles.  Acety- 
lene gas  will,  therefore,  produce  twelve  and  one-half  times 
more  light  if  the  same  quantity  be  consumed,  or  1,000 
cubic  feet  of  acetylene  gas  will  give  you  the  equivalent  in 
lighting  power  of  12,500  cubic  feet  of  your  city  gas;  it  has, 
therefore,  twelve  and  one-half  times  the  value.  To  illustrate 
more  fully  the  difference,  we  will  first  pass  your  city  gas  to 
the  tube  attached  to  this  stand  and  ignite  the  gas  as  it  issues 
from  the  burners;  we  then  ctjnduct  acetylene  gas  to  a  simi- 
lar row  of  burners,  and  light  these;  the  contrast,  as  you  will 
perceive,  is  almost  marvelous. 

The  acetylene  consumed  in  these  burners  has  been  gen- 
erated in  the  apparatus  before  you  in  the  following  manner: 
Upon  the  carbide  contained  in  this  closed  jar.  Fig.  9,  water 
is  poured  in  small  quantities  through  the  glass  funnel  com- 
municating with  the  interior  of  the  jar.  The  acetylene  gas 
generated  passes  through  this  tube  to  the  inside  of  the  gas- 
ometer, tliereby  lifting  the  holder  to  the  position  which  it 
now  occupies,  and  the  gas  can  then  be  conducted  from  the 
holder  to  the  burners  by  means  of  this  rubber  tube.  As 
the  gas  is  being  consumed  and  the  holder  lowers,  the 
supply  is  rapidly  renewed  by  pouring  an  additional  amount 
of  water  through  the  funnel  upon  the  carbide  contained  in 
the  closed  jar.  We  will  also  light  the  gas  produced  from 
liquefied  acetylene  contained  in  this  small  tank,  Fig.  ro, 
and,  as  you  observe,  it  burns  with  the  same  brilliancy 
and  lighting  power  as  the  gas  produced  directly  from  the 
carbide. 

The  liquefied  gas  contained  in  the  small  tank  weighs  just 
two  pounds,  and  is  capable  of  generating  twenty-nine  cubic 
feet  of  acetylene  gas,  which  is  at  the  rate  of  fourteen  and 
one-half  cubic  feet  per  pound.  The  gas  produced  by  the 
vaporization  of  the  liquid  at  a  pressure,  as  the  gauge  now 
indicates,  of  forty  atmospheres,  passes  from  the  tank  to  a 
reducing  valve  upon  which  the  tank  stands,  whereby  its 
pressure  is  reduced  to  that  of  a  two-inch  water  column,  as 
indicated  on  this  U  water  gauge,  and  it  is  under  this  pres- 
sure that  we  are  supplying  thegas  to  the  burners  attached 
to  the  arm  above.  Each  of  the  burners  supplied  with  acety- 
lene gas  will  consume,  at  the  pressure  indicated,  i^^g  cubic 
feet  per  hour,  each,  therefore,  emits  a  light  equal  to  sixty 
candle  power;  the  total  candle  power  of  the  six  burners  in 
use  is  therefore  360,  and  the  amount  of  gas  consumed  each 
hour  "Jyu  cubic  feet.  To  obtain  this  result  with  city  gas 
would  require  the  consumption  of  at  least  ninety  cubic  feet 
perhour.  The  amount  of  oxygen  withdrawn  from  the  at- 
mosphere of  this  room  by  the  acetylene  for  the  same 
amount  of  light,  is  but  one-si.\th  of  that  required  for  your 
city  gas;  the  products  of  combustion  are,  therefore,  reduced 
in  proportion  and  the  air  of  the  room  is  not  vitiated  to  the 
same  extent. 

From  the  appearance  of  the  acetylene  flame  it  would 
seem  as  though  its  temperature  was  exceedingly  high,  but 
recent  determinations  have  shown  that  the  temperature  of 

I.  A  full  description  of  this  process  and  of  the  apparatus  required 
therefor  is  contained  in  V    .S.  Patent,  No   535,944,  March  19,  1895. 
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the  flame  does  not  exceed  900^  C. ,  whereas  the  temperature 
of  ordinary  illuminating  gas  exceeds  1,400*^  C.  For  an 
eqoal  amoont  oflight  the  heat  developed  by  the  combustion 
of  acetylene  gas  but  slightly  exceeds  that  of  the  incandes- 
cent electric  lamp. 

We  have  before  us  to-night,  therefore,  an  ideal  illuminat- 
ing gas;  its  presence  in  a  room  can  readily  be  detected  by 
its  penetrating  odor;  it  emits  more  light  with  Ie>s  heat  than 
any  other  illuminating  compound;  it  consumes  less  oxygen 
and  can  be  commercially  reduced  at  less  cost  for  an  equal 
amount  of  light.  Furthermore,  it  is  capable  of  being  stored 
either  as  a  solid  in  the  form  of  a  carbide  or  as  a  gas.  or  as  a 
liquid,  and  these  qualities  alone  are  of  exceptional  value  in 
its  commercial  application. 

As  a  solid,  in  the  form  of  a  carbide,  wastewater  power 
throughout  the  world  can  be  utilized  for  its  manufacture, 
and  it  can  be  shipped  long  distances  without  material  deteri- 
oration. As  a  gas  it  can  be  generated  from  carbide  and  ap- 
plied as  such,  and  in  the  form  of  a  liquid  it  can  be  applied  to 
all  purposes  of  isolated  lighting,  such  as  railroads  and 
street  cars,  carriages,  bicycles,  steamships,  sailing  vessels, 
street  lighting  (by  placing  a  small  tank  in  each  lamp-post, 
see  Fig.  2),  house  lighting  (in  both  city  and  country), 
buoys,  lighthouses,  lanterns,  and  to  the  enriching  of  ordi- 
nary illuminating  gas  in  dwellings.  Its  application  to  this 
latter  purpose  will  permit  the  gas  companies  to  produce  a 
low  priced  gas  for  heating  purposes,  which  can  then  readily 
be  enriched  in  each  house  with  acetylene  gas  generated  from 
a  tank  of  the  liquefied  gas.  To  show  the  value  of  acetylene 
gas  if  applied  to  the  lighting  of  your  city,  we  will  make  a 
comparison  which  may  surprise  you.  The  amount  of  gas 
produced  by  your  city  works  will  approximate  4,cxx),ooo,- 
000  cubic  feet  per  year  of,  say,  twenty  candle  power.  By 
the  use  of  acetylene  gas  the  amount  of  gas  required  would 
be  reduced  in  the  proportion  of  i  to  12.5,  or  4.000.000,000 
cubic  feet  of  city  gas  could  be  replaced  by  320,000,000  cubic 
feet  acetylene  gas,  representing  a  saving  of  3,680,000,000 
cubic  feet  of  gas  annually. 

In  addition  to  its  value  as  an  illuminant,  acetylene  gas 
can  be  ased  commercially  for  power  and  heating  purposes, 
and  in  the  form  of  a  liquefied  gas  it  will  be  invaluable  for 
such  use.  Its  application  in  this  direction  is,  however, 
such  an  extensive  one  that  we  are  compelled  to  make  it  the 
subject  matter  of  another  imper.     In  conclusion,  we  desire 
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to  thank  you  all  for  your  kind  attention,  and  especially 
the  officers  and  members  of  the  Franklin  Institute  for 
the  interest  they  have  manifested  in  our  work. 


Electric  Railway  Deal  for  Pittsburg. 

An  interesting  story  comes  from  Pittsburg  about  an 
alleged  movement  to  control  all  the  street  railway  compa- 
nies of  that  part  of  the  country  by  two  syndicates.  The  dis- 
patch  says: 

Peter  A-  B.  Widener  and  W.  L.  Elkins,  the  Philadel- 
phia Traction  road  owners,  were  here  to  day  inspecting  the 
construction  of  an  amusement  pavilion  to  cost  $300,000, 
which  the  Pittsburg  &  Duquesne  Traction  company  is 
building  at  the  entrance  to  Schenley  Park.  Widener  and 
Elkins  own  the  Pittsburg  Traction  company  and  control 
the  Duquesne,  which  parallels  the  Pittsburg,  and  was  built 
by  C.  L.  Magee  and  other  local  political  bosses  and  un- 
loaded on  the  Philadclphians  under  the  guise  of  a  traffic 
arrangement.  There  are  eleven  traction  companies  operat- 
ing in  Pittsburg  now,  their  capital  and  bonded  indebtedness 
aggregating  $37,000,000,  but  they  have  been  branching  out 
into  the  suburbs  so  much  lately  that  they  have  been  tread- 
ing on  one  another's  toes,  figuratively.  The  money  that 
will  go  into  new  electric  lines  in  this  vicinity  in  the  next 
few  years  is  placed  at  over  $20,000,000,  so  it  is  proposed 
to  make  a  division  of  territory,  combining  eleven  companies 
into  two,  to  gather  up  every  possible  right  of  way,  and  by 
a  traffic  arrangement  conduct  the  transportation  business 
for  thirty  miles  around  from  only  two  of^ces.  Without 
this  sixty-mile  radius  connection  will  be  made  witli  electric 
roads  operating  throughout  eastern  Ohio  at  the  headquar- 
ters of  the  Monongahela,  in  West  Virginia,  and  up  the 
Allegheny.  Widener  and  Elkins,  with  Chris  Magee,  State 
Senator  William  Flinn  and  J.  D.  Gallery  are  the  capitalists 
principally  interested  as  managers  in  the  big  deal.  Magee 
and  Flinn  are  in  everything  here  and  so  will  have  a  hand 
in  both  companies.  The  first  four  named  will  control  one 
company.  Mr.  Gallery  will  be  most  in  evidence  in  matters 
connected  with  the  other,  known  now  as  the  Second  Ave- 
nue syndicate.  This  company  will  be  given  the  territory 
along  the  Monongahela  river  and  south  of  the  Ohio,  ex- 
tending forty-five  miles,  from  Beaver  Falls  to  McKeesport, 
and  tapping  many  thriving  towns  by  spurs  and  the  hilltops 
by  inclined  planes.  The  Widener-Eikins  company  will 
have  all  the  business  from  Rochester  twenty -five  miles 
down  the  Ohio  on  the  north  bank,  Alleghanv  City,  the 
best  part  of  Pittsburg  and  the  Alleghany  and  East  Liberty  . 
valleys. 


Extending     tiie     Chicago    City     Railway 
Company's  Electric  System. 

Much  interest  is  shown  in  financial  circles  in  the  result 
of  the  transformation  of  the  horse  car  lines  of  Chicago  into 
electric  lines.  The  financial  writer  of  the  Chicago  Tribune 
last  week  said: 

The  City  Railway  company  is  so  well  satisfied  with  the 
result  of  its  electric  street  railway  lines  that  it  proposes  to 
extend  them  wherever  possible.  Plans  of  the  company 
contemplate  an  elaborate  extension  of  its  electric  system- 
It  is  now  the  intention  to  cover  the  Hyde  Park  section  in 
a  way   that   will   make  competition   by   finy  other  surface 
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company  simply  out  of  the  question.  Endeavors  are  now 
being  made  to  obtain  the  consent  of  property  owners  to  the 
construction  of  a  complete  system  of  electric  lines  in  that 
region.  The  district  north  of  the  JMidway  Plaisance  and 
east  of  Cottage  Grove  avenue  is  not  well  supplied  with 
local  trans],ortation  facilities.  It  has  the  cable  line  on 
Fifty-fifth  street,  and  that  is  all  between  the  Cottage  Grove 
cable  line  and  the  Illinois  Central  steam  cars.  If  the  con- 
sent of  the  property-owners  can  be  obtained  the  City  Rail- 
way will  build  a  number  of  electric  lines  in  this  territory, 
so  as  to  fully  serve  all  portions  of  the  district.  The  Hyde- 
Parkers  are  not  particularly  anxious  to  co-operate  with  the 
City  Railway  in  its  plan.  Property-owners  on  a  good  many 
of  the  streets  are  making  vigorous  objection.  The  company 
IS  proceeding  carefully  and  quietly,  but  some  of  the  object- 
ing property-owners  are  organizing  to  defeat  the  plan. 
Wherever  the  company's  agents  go  to  secure  frontage 
signatures,  petitions  are  also  circulated  in  opposition  to  the 
building  ol  the  line.  There  will  undoubtedly  be  consider- 
able difficulty  m  obtaining  right  of  way  on  some  of  the 
streets.  But  in  cases  where  there  are  large  holdings  of 
unimproved  property  the  consent  will  be  more  readily 
obtained.  There  is  little  doubt  that  within  a  few  months  a 
number  of  electric  lines  will  be  constructed  in  this  territory, 
which  will  be  feeders  to  the  cable. 


Damage  Suit  Growing  Out  of  the  Street 

Car  Encounter  on  Twenty-second 

Street,  Chicago. 

In  addition  to  the  chancery  suit  brought  by  the  Chicago 
General  Railway  company   to  test  its  right   to    run   over 
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wit:  the  sum  of  about  five  millions  of  dollars   ($5,000,000) 
or  upwards. 

And  said  plaintiffs  further  aver  that  they  are  entitled, 
according  to  law,  to  recover  of  and  from  the  said  defendant', 
the  sum  of  to-wit:  fifty  thousand  dollars  ($50,000)  for  in- 
jury and  damage  to  their  property  and  business;  and  are 
also  entitled  to  recover  of  and  from  said  defendant  the 
further  and  additional  sum  of  two  hundred  and  fifty 
thousand  ($250,000)  dollars,  as  exemplary  damages  for  the 
hatred,  malice  and  ill-will  so  as  aforesaid  shown  by  said 
defendant;  and  for  the  gross  and  excessive  violence,  lawless- 
ness and  anarchy  used  by  said  defendant  in  and  about  the 
destruction  of  the  properly  of  said  plaintifls  as  aforesaid; 
and  for  the  disorder  and  riot  caused  by  said  assault  and 
destruction;  and  also  as  a  proper  means  of  admonishing 
the  said  defendant  against  any  repetition  of  the  unlawful 
and  riotous  conduct  aforesaid;  and  also  as  a  proper  means  of 
deterring  other  persons  who  might  otherwise  feel  permitted, 
excused  or  justified  by  the  lawless  example  set  by  said 
defendant  as  aforesaid,  in  resorting  to  the  like  lawlessness, 
anarchy,  force  and  violence  for  a  redress  of  any  wrongs  or 
injuries  or  what  may  be  supposed  to  be  such,  instead  of 
seeking  a  remedy  therefor  in  the  courts  of  justice;  and  that 
in  fixing  said  additional  sum  the  aforesaid  great  wealth  and 
income  ot  the  defendant  should  be  considered,  as  well  as 
its  wrongful,  riotous,  lawless  and  anarchistic  acts  afore- 
said, and  the  enormity  of  its  wrongful  purpose  to  injure 
the  plaintifl",  and  anticipate  and  prevent  any  competition  in 
said  business. 


Beetles  Attack  Electric  Lights. 

The  following  vivid  account  of  the   first   attack   of  bugs 
upon    the  electric  light   this   season   is    furnished   by   the 
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the  tracks  laid  in  Twenty-second  street,  Chicago,  the 
same  company  has  sued  the  Chicago  City  Railway  com- 
pany for  $300,000  damages  for  its  course  in  wrecking  the 
car  of  the  plaintifls  company  on  April  4th,  as  detailed  in 
the  Western  Electricia.v  of  April  13th.  The  following 
extracts  from  the  complaint  in  the  damage  suit,  brought 
in  the  Circuit  Court,  are  interesting: 

And  the  said  plaintiff  further  avers  that  the  organization 
of  said  force  by  said  defendant,  and  the  unlawful  and  riotous 
attack  upon  and  destruction  of  said  plaintiff's  said  prop- 
erty as  aforesaid,  and  the  interruption  and  injury  to  said 
business  as  aforesaid,  by  the  said  defendant,  with  force  of 
arms  as  aforesaid,  instead  of  appealing  to  the  courts  of 
justice  for  a  remedy  for  any  supposed  w'rongs  or  injuries 
which  It  might  pretend  it  had  suffered,  or  which  it  might 
prelend  were  impending,  constitute  a  most  pernicious  and 
dangerous  example  of  lawless  and  anarchistic  conduct, 
highly  calculated  to  inflame  the  public  mind  and  lead  other 
persons  to  resort  to  force  and  violence  for  the  redress  of 
any  real  or  fancied  wrongs,  instead  of  seeking  a  remedy 
therefor  according  to  ihe  law  of  the  land;  and  said  con- 
duct of  said  defendant  also  tends  to  bring  the  plaintiff  into 
disrepute,  and  to  injure  its  credit  and  business  stand- 
ing. 

And  the  plaintiff  further  avers  that  the  defendant,  a 
corporation  as  aforesaid,  is  possessed  of  the  great  weallh, 
to-wit:  about  seventeen  millions  of  dollars  (.$17,000,000); 
and  that  said  defendant  is  in  the  continual  receipt  of  great 
gains,  profits,  revenues  and  income  from  its  business  of 
carrying  passengers  for  hire,  and  that  said  gains,  profits, 
revenue  and  income  amount  annually  to  a  great  sum,  to. 


Lancaster,  Pa.,  correspondent  of  the  New 'York  Sun: 
The  pavements  of  this  town  early  this  morning  were  hidden 
in  many  places  under  masses  of  bugs  bigger  than  the  big- 
gest locusts  ever  seen  here.  They  swooped  down  upon 
Lancaster,  literally  by  the  million,  during  the  night,  and 
flying  clouds  of  them  filled  the  humid  atmosphere.  The 
electric  street  lights  were  the  main  point  of  attack,  and 
their  glitter  brought  destruction  to  the  strange  nocturnal 
visitors.  The  bugs  would  charge  in  solid  column  up  against 
the  arc  lamps  that  swing  in  the  middle  of  the  streets  or  over 
the  sidewalks,  and  down  they  would  fall  derd  or  disabled. 
They  were  gathered  up  by  bushels  under  all  of  the  hundreds 
of  arc  lights  in  various  parts  of  the  city  this  morning.  The 
interiors  of  the  globes  were,  in  many  instances,  practically 
choke-full  of  bugs.  Under  the  gas  lamps  they  were  found 
in  somewhat  smaller  quantities,  dead  or  dying. 

Examination  showed  that  there  were  two  kinds  of  bugs, 
but  the  ones  more  plentiful  were  black  and  green  and  much 
larger  than  the  largest  species  of  roaches.  They  have  shell- 
like backs.  The  other  kind  were  gray  and  several  sizes 
larger. 

A  local  entomologist  describes  these  midnight  visitors  as 
members  of  the  family  of  water  beetle.  They  come  from 
the  ponds  and  marshy  places,  and  about  this  time  of  the  year 
they  are  on  the  move.  The  present  visitation,  however,  is 
phenomenal.  The  bugs  do  not  fiy  by  day.  In  the  ponds 
they  hide  in  the  deep  mud. 


The  stockholders  of  the  Edison  Electric  Illuminating 
company  of  Altoona,  Pa.,  will  erect  a  $75,000  iron  fire- 
proof building. 
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Owing  to  the  great  interest  that  is  manifested  m  acety- 
lene, the  paper  presented  elsewhere  un  this  subject,  which 
was  read  before  the  Franklin  Institute  by  Dr.  Suckert,  is 
particularly  timely.  Mr.  Haskins'  article  in  the  Western 
Electrtcian  of  April  6th  called  attention  to  the  experi- 
ments which  are  considered  in  greater  detail  by  Mr.  Willson 
and  Dr.  Suckert  in  this  paper,  and  no  doubt  this  last  con- 
tribution will  awaken  renewed  interest  in  the  subject.  It 
is  certainly  a  very  carefully  prepared  treatise  on  this  import- 
ant topic,  and  it  should  be  carefully  studied  in  all  its  bear- 
ings.   


Rbports  from  all  parts  of  the  country  indicate  improve 
ment  in  trade,  and  the  outlook  for  the  coming  season  is  cer- 
tainly very  encouraging.  Capital  is  much  more  easily  obtain- 
able for  promising  enterprises,  and  from  every  section  of  the 
country  reports  are  received  of  the  formation  of  new  com- 
panies and  extension  and  enlargement  of  existing  plants. 
Manufacturers  of  machinery  and  supplies  have  been  prepar- 
ing for  this  revival  of  business,  but  the  demands  have  be- 
come so  pressing  in  many  cases  that  companies  with  large 
capacity  are  now  unable  to  fill  orders  on  short  notice.  This 
activity  is  particularly  noticeable  in  street  railway  and  power 
transmission  projects,  but  other  departments  of  the  electri- 
cal industry  are  experiencing  growing  demand  and  there  is 
general  rejoicing  over  the  prospect  of  an  era  of  prosperity. 


During  the  last  week  several  fenders,  wheel  guards  and 
similar  devices  to  be  used  in  connection  with  electric  and 
cable  cars  were  patented  al  Washington,  but  none  of  them 
have  any  particularly  novel  features,  and  it  is  doubtlul  if  the 
problem  which  is  puzzling  street  railway  managers  has  yet 
been    solved.     It    would    seem  as  if  some   intelligent   me- 


chanic or  experienced  street  railway  manager  would  be  able 
to  combine  the  best  features  of  several  fenders  with  which 
all  are  familiar  and  secure  a  fairly  efficient  device.  The  de- 
mand for  a  practical  safety  device  of  this  kind  is  becoming 
so  pressing  i:hat  it  will  have  to  be  recognized.  In  many 
large  cities  the  advisability  of  the  municipal  authorities 
stopping  electric  and  cable  cars  not  provided  with  fenders  is 
being  seriously  considered.  It  does  not  seem  possible  that 
such  a  measure  is  necessary,  but  in  many  places  the  people 
are  prejudiced  against  the  companies,  and  they  will  do  every 
thing  to  hamper  them.  There  is  no  doubt  that  fenders  are 
absolutely  necessary  to  insure  safety,  and  a  practical  device 
of  the  kind  would  be  hailed  by  street  railway  managers  in 
every  part  of  the  country.  Fame  and  fortune  a\^■ait  the 
successful  inventor. 


An  ''electrical  house"  at  the  Bordeaux  exposition  of  1S95 
will  demand  the  attention  of  all  who  desire  to  know  and 
see  how  much  electricity  can  do  for  the  liousekeeper  in  the 
way  of  substantial  assistance,  as  well  as  in  the  line  of  ele- 
gant luxury.  In  the  basement  will  be  installed  the  gen- 
erators to  supply  current  for  power  and  illumination, 
douche  baths,  an  electrical  kitchen  complete,  which,  accord- 
ing to  the  gourmands,  is  the  acme  of  all  cookeries,  a  bicycle 
station  with  storage  batteries  and  motors,  warranted  not  to 
be  beaten  by  any  of  treadle  form.  An 'electric  elevator  will 
serve  all  the  floors,  conduct  visitors  to  all  the  apartments, 
chambers  and  retiring  rooms  fitted  with  all  the  modern 
comforts;  there  will  be  an  abundance  of  light  most  con- 
veniently distributed  and  readily  handled,  and  bells  from 
everywhere  to  anywhere  else;  fire  alarms  that  will  ring  al- 
most at  the  sight  of  a  garden  hose,  and  burglar  alarms  that 
would  make  a  policeman  shudder,  and  a  porch  climber 
weep  and  turn  honest.  The  bathing  apartments,  fitted  up 
most  luxuriously,  will  be  supplied  with  all  sorts  ot  hygienic 
electricity,  and  all  kinds  of  ways  of  applying  it.  On  the  top 
floor  there  will  be  a  photograph  gallery  with  artificial  illu- 
mination, and  to  crown  the  whole  a  huge  searchlight  will 
blaze  in  the  tower  and  shed  its  powerful  rays  over  the 
gardens  of  the  exposition. 


Corporations  operating  under  public  franchises  are  not 
regarded  by  the  public  as  philanthropic  enterprises,  although 
thinking  men  realize  that  they  are  public  benefactors  as 
well  as  money-making  institutions.  Occasionally,  however, 
one  of  these  corporations  suggests  a  measure  for  the  public 
welfare  that  entitles  its  managers  to  more  consideration 
than  is  generally  accorded.  Our  Boston  correspondent  this 
week  calls  attention  to  an  order  that  has  been  introduced 
into  the  Common  Council  of  that  city  providing  for  hos- 
pital or  ambulance  cars  to  run  on  the  tracks  of  the  West 
End  street  railroad.  President  Little  of  the  company  is 
quoted  as  saying  that  the  road  would  find  little  difficulty  in 
meeting  the  requirements  of  an  ambulance  service.  He 
also  suggested  the  idea  of  fitting  up  a  number  of  hospital 
cars  or  convalescent  cars  for  the  use  of  patients  who  would 
be  benefited  by  a  trip  in  the  suburbs  during  the  summer 
months.  The  suggestion  is  a  good  one.  In  other  cities 
ambulance  service  has  been  discussed,  and  in  St.  Louis  a 
finely  equipped  ambulance  car  has  been  in  operation  for 
some  time.  It  has  proved  eminently  satisfactory,  according 
10  the  reports  of  those  interested  in  the  project.  But  the 
idea  of  hospital  or  convalescent  cars  as  proposed  by  Presi- 
dent Little  is  a  novelty.  It  seems  to  be  practical  and  is 
certainly  very  creditable  to  the  originator  of  the  scheme. 
There  are  many  other  cities  in  the  country  where  this  plan 
could  be  adopted  for  the  relief  of  suffering  humanity,  and 
its  general  adoption  would  in  a  measure  be  reparation  for 
some  of  the  injuries  inflicted  by  trolley  companies. 


On  another  page  this  week  the  annual  report  of  the 
New  England  Telephone  &  Telegraph  company  is  pre- 
sented. It  gives  a  better  idea  of  what  has  been  done  in 
that  territory  than  any  statement  that  has  heretofore  been 
made  public,  and  for  that  reason  it  will  prove  valuable  to 
capitalists  contemplating  investing  in  rival  corporations.  It 
is  evident  that  the  New  England  conceix  has  anticipated 
spirited  competition  and  that  it  has  made  elaborate  prepara- 
tions to  resist  any  attempted  invasion  of  its  field.  The  re- 
ports that  are  here  presented  of  the  improvements  and 
extension  of  the  service  clearly  indicate  that  the  Bell  inter- 
ests have  fortified  themselves  against  attack  and  that  they 
will  have  every  advantage  '.hat  experience,  expert  advice 
and  a  well  estabhshed  business  can  give.  The  financial 
statement  shows  that  the  company  is  by  no  means  destitute 
of  funds  to  carry  on  this  warfare  or  that  it  is  afraid  to  spend 
money  to  crush  out  or  prevent  competition.  The  territory 
in  which  the  New  England  company  operates  is  one  of  the 
most  desirable  in  the  country,  and  it  will  naturally  prove 
very  attractive  to  those  desirous  of  entering  the  field  against 
it.  In  preparing  for  the  conflict  the  company  has  not  over- 
looked the  probability  that  it  would  be  attacked  through 
legislation,  and  it  has  induced  some  of  its  subscribers  to  go 
before  a  committee  and  urge  that  nothing   be   done    in    the 


way  of  regulating  charges  that  would  affect  the  present 
standard  of  service.  The  report  says  that  "subscribers  in 
any  of  the  towns  of  business  consequence  do  not  desire  the 
lessening  of  rates  lo  an  extent  which  would  impair  the  qual- 
ity of  the  service."  Certainly  not.  Subscribers  want  the 
ver}'  best  service  that  the  state  of  the  art  provides,  but  it  is 
evident  that  many  of  them  consider  that  the  present  charges 
could  be  modified  without  "impairing  the  quality  of  the 
ser\'ice." 


Here  is  a  curious  condition  of  affairs,  reported  in  the 
Chicago  Tribune^  which  would  scarcely  be  credited  if  com- 
ing from  a  friendly  source: 

West  Twelfth  is  the  only  street  so  far  discovered  where 
the  tioUey  line  is  welcome  and  the  inhabitants  do  not  arise  in 
frantic  protestation  whenever  a  gang  of  workmen  comes 
along  to  plant  poles  and  string  wires.  The  horse  car  serv- 
ice west  of  Ogden  avenue  has  been  so  wretchedly  inade- 
f[uate  the  trolley  is  hailed  with  joy,  and  the  residents  are 
anxiously  awaiting  the  completion  of  the  line.  For  this  rea- 
son, no  doubt,  the  work  is  progressing  at  a  snail's  pace. 
If  there  was  a  wild  and  warlike  kick  from  everybody  along 
the  street  the  company  would  send  workmen  and  ^vl^es  be- 
fore daylight  and  have  everything  completed  by  nightfall. 
Poles  are  in  place  and  the  cross  wires  are  strung,  but  the 
trolley  wires  are  not  yet  adjusted  and  the  Twelfth  street 
populace  is  still  yearning. 

There  is  no  doubt  that  the  people  of  Twelfth  street  are 
very  anxious  to  secure  a  trolley  line  and  that  they  are  urg 
ing  the  company  to  complete  the  work.  It  is  a  fact  of  no 
little  significance,  too,  that  the  property  owners  on  streets 
having  horse  car  line  are  not  now  so  strongly  opposed  as 
formerly  to  the  substitution  of  the  trolley  for  the  horse  car. 
They  have  come  to  reahze  the  advantages  of  having  quick 
and  convenient  transportation  facilities  at  hand,  and  they 
are  likewise  aware  that  the  earnmg  capacity  of  property, 
whether  commercial  or  residential,  is  materially  increased 
by  the  establishment  of  an  efficient  street  railway  service. 
To  Chicagoans  the  time  required  to  go  from  any  place 
under  consideration  to  the  business  center  of  the 
town  is  one  of  the  most  important  points  to  con- 
sider in  selecting  a  residence,  and  the"  locality  most 
favored  in  this  respect  is  the  most  desirable.  The 
remarkable  extension  of  the  trolley  system  in  Chicago 
during  the  last  two  years  has  completely  revolutionized  con- 
ditions.    No  wonder  it  has  advanced  in  public  favor. 


We  are  constrained  to  reprove  our  contemporary,  the 
Elect! ical  Revie7u  of  New  York,  and  urge  it  to  be  more 
exact  in  its  statements,  especially  when  these  statements 
concern  its  neighbors  as  well  as  itself.  In  calling  attention 
editorially  to  its  commendable  enterprise  in  printing  data 
taken  from  the  annual  report  of  the  General  Electric  com- 
pany, our  contemporary  said  last  week:  "The  Electrical 
Rczneio  publishes  news.  For  instance,  the  General  Electric 
annual  report  a  week  in  advance  of  its  contemporaries." 
etc.  On  another  page  it  says:  "A.  condensed  statement  of 
the  General  Electric  company's  annual  report  appeared  in 
last  week's  Electrical  Rei'iew,  and  herewith  are  appended 
President  C.  A.  Coffin's  comments  on  the  report."  The 
article  alluded  to  was  printed  May  ist  and  one  of  the  head- 
ings, "Abstracts  from  the  Report,"  more  nearly  fitted  the 
article  than  any  other  name  or  allusion  to  it  found  in  the 
Raic^u.  Taken  separately  the  statements  made  by  our  con- 
temporary are  misleading,  if  indeed  they  are  not  absolutely 
untrue,  and  taken  collectively  they  are  contradictory  and 
confusing.  An  analysis  of  the  several  assertions  proves  the 
folly  of  our  contemporary's  course  in  this  matter.  In  rela- 
tion to  the  first  statement  that  'Hhe  Electrical  Rei-ietu  ^nh- 
lishes  the  news,"  it  may  be  said  that  this  announcement  of 
a  departure  from  the  policy  of  that  paper,  if  considered  seri- 
ously, is  really  a  very  important  declaration,  but  the  subse- 
quent sentence,  which  is  evidently  intended  to  explain  or 
emphasize  the  first,  raises  doubts  at  once  in  the  mind  of  the 
reader.  The  Review  did  not  publish  the  General  Electric 
report  "  a  week  in  advance  of  its  contemporaries,"  nor  as  a 
matter  of  fact  has  it  published  that  report  up  to  the  present 
time.  Again,  it  had  not  published  "a condensed  statement," 
and  what  it  is  pleased  to  call  "President  C.  A.  Coffin's  com- 
ments on  the  report"  was  in  reality  themost  essential  feature 
of  the  document  itself  It  grieves  us  deeply  to  be  obliged 
to  call  attention  to  the  failings  of  a  well -meaning  and  other- 
wise hannless  friend,  especially  in  view  of  the  labored  at- 
tempt our  contemporary  is  making  nowadays  to  sustain  ihe 
dignity  of  its  position  as  "the  oldest  electrical  weekly  in 
the  United  States,"  but  we  feel  that  it  is  our  duty  at  this 
important  period  of  our  contemporary's  existence,  when  it 
appears  to  be  entering  a  new  field,  to  urge  it  to  be  exact  as 
well  as  enterprising.  It  would  be  folly  for  it  to  adopt  the 
policy  of  its  more  or  less  esteemed  contemporaries  of  the 
East,  which  claim  everything  in  sight.  Enterprise  is 
essential  in  making  a  newspaper  successful,  but  accuracy 
is  also  necessary  to  inspire  public  confidence  and  maintain  a 
standing  in  the  community.  In  conclusion,  then,  while 
renewing  our  warning  to  our  venerable  friend,  we  extend 
our  congratulations  upon  the  enterprise  it  has  already  dis- 
played. 


May  iS.  1895. 

Plans  of  the  Wisconsin  Telephone  Com- 
pany. 

[From  the  MUwaukee Correspondent  of  the  Western  Electrician.] 
Within  the  next  two  months  the  Wisconsin  Telephone 
company  will  materially  reduce  its  rates  in  Milwaukee.  The 
reductions  are  expected  to  take  effect  about  July  ist.  Some 
time  ago  the  company  announced  a  reduction  of  about  25 
per  cent,  in  the  towns  throughout  the  state,  and  it  also 
announced  that  it  would  reduce  toll  rates.  Nothing  was 
said  at  that  time  of  any  intention  lo  reduce  telephone  rates 
in  Milwaukee  and  consequently  the  subscribers  here  began 
10  protest  against  what  they  considered  an  unjust  discrimi- 
nation. The  Merchants  and  Manufacturers'  association 
demanded  a  reduction  in  Milwaukee  rates.  Business  offices 
here  pay  from  $75  to  $120  a  year  and  residences  pay  from 
$50  to  $75.  The  resolutions  adopted  by  the  association 
recite  the  facts  that  the  cost  of  telephone  service  has  neces- 
sarily been  reduced  by  the  expiration  of  valuable  patents 
and  that  other  telephone  service,  with  the  very  best  of  under- 
ground conduits,  and  with  a  central  office  system,  is  urged 
upon  the  association,  the  cost  to  be  $25  a  year  for  private 
residences  and  $50  a  year  for  business  purposes,  and  the 
resolutions  add  thai,  notwithstanding  the  unjust  charges  im- 
posed about  Milwaukee,  the  association  has  no  wish  to  jeop- 
ard the  company's  large  investment  here,  but  if  it  does  not 
make  reasonable  reductions  in  its  charges,  the  resolutions 
say,  the  association  will  be  bound  to  favor  the  introduction 
of  the  new  telephone  service  in  Milwaukee.  Soon  after- 
ward the  company  made  the  announcement  that  it  had  in- 
tended all  along  to  reduce  charges  in  the  city  and  that  lower 
rates  would  be  put  into  effect  about  July  1st.  Just  what 
the  reduction  will  be  is  not  known,  but  as  rates  have  been 
reduced  about  25  per  cent,  in  the  small  exchanges  in  the  in- 
terior of  the  state,  it  is  expected  that  a  reduction  of  about 
that  amount  will  be  made  here.  The  directors  of  the  company 
manifest  a  disposition  to  make  a  reasonable  reduction,  and 
there  is  little  doubt  that  everything  will  be  satisfactory. 

This  matter  had  hardly  been  settled  when  there  was  a 
protest  against  the  new  toll  rates.  Under  the  old  schedule 
it  cost  $1  to  talk  five  minutes  between  Milwaukee  and 
Green  Bay,  for  instance,  while  under  the  new  schedule  of 
70  cents  for  three  minutes  and  25  cents  for  each  additional 
minute,  the  cost  would  be  $1.20  for  a  five-minute.conversa- 
tion.  There  were  other  cases  of  an  actual  increase  in 
charges  for  a  five  minutes  talk  under  the  new  schedule. 
When  their  attention  was  called  to  it,  the  officers  of  the 
company  at  once  said  that  the  rates  would  be  changed  so 
that  five-minute  conversations  would  not  cost  any  more 
than  they  had  under  the  old  schedule.  In  only  a  few 
cases,  General  Manager  McLeod  said,  did  the  conditions 
complained  about  exist,  and  there  had  been  no  intention  of 
charging  more  for  any  conversations  over  the  toll  line  than 
had  been  charged  under  the  old  rate.  He  said  that  in  the 
past  the  toll  lines  had  not  been  used  enough  to  pay,  and 
that  the  company's  object  in  making  the  changes  was  to 
bring  the  lines  into  more  general  use.  A  close  tab  had 
been  kept  upon  all  persons  using  the  toll  lines  and  it  had 
been  found  that  almost  all  of  them  had  talked  for  only  three 
minutes.  One  day,  of  137  conversations  held  over  the 
line,  only  thirteen  were  of  five  minutes'  duration,  the  other 
124  being  under  three  minutes.  The  company  had  con- 
cluded that,  as  a  rule,  all  business  conversations  could  be 
finished  in  three  minutes.  Thus  it  was  thought  that  by  re- 
ducing the  limit  to  three  minutes,  and  making  a  reduction  in 
the  charges,  toll  conversations  would  become  more  frequent, 
charges  would  virtually  be  reduced,  while  the  company, 
while  charging  less  for  any  one  conversation,  would  never- 
theless be  a  gainer,  by  reason  of  its  line  being  in  more 
general  use.  Careful  investigation  shows  that  business 
men  talk  at  the  rate  of  150  words  a  minute,  anybody  using 
only  100  words  during  that  time  being  a  very  slow  talker. 
Thus,  for  the  amount  charged  for  a  three-minute  talk,  -a 
patron  of  the  company  and  the  person  with  whom  he  wishes 
to  talk  may  exchange  450  words. 

The  Wisconsin  Telephone  company  is  engaged  in  ex- 
tending its  long-distance  telephone  lines  in  the  state.  The 
most  important  extensions  are  as  follows:  From  Appleton 
to  Stevens  Point,  via  New  London,  Winneconne  and 
Plover,  a  distance  of  eighty  miles;  Watertown  to  White- 
water, via  Jefferson  and  Fort  Atkinson,  thirty-two  miles; 
Whitewater  to  Lake  Geneva,  via  Elkhorn  and  Delevan, 
forty  miles;  Beloit  to  Janesville  and  Janesville  to  White- 
water, forty  miles,  with  the  completion  of  the  extensions 
along  the  west  shore  of  Lake  Michigan.  The  demand  for 
extensions  is  urgent.  General  Manager  McLeod  says,  and 
although  the  financial  question  is  a  serious  one,  the  tele- 
phone interests  having  suffered  as  much  as  any  from  the 
hard  times,  yet  the  company  will  build  the  new  lines.  The 
telephone  business  is  picking  up.  During  the  first  two 
months  of  the  present  year,  for  instance,  the  company  did 
not  lose  a  single  subscriber,  rt-hile  of  course  it  got  a  num- 
ber of  new  ones,  which  is  a  pretty  good  indication,  Mr. 
McLeod  thinks,  of  the  condition  of  business  in  general. 


WESTERN    ELECTRICIAN. 

General  Manager  McLeod  says  that  Milwaukee  is  more 
highly  developed  in  the  direction  of  metallic  circuits  than  is 
any  other  city  of  relative  size  and  situation  in  the  United 
States.  Fully  two-thirds  of  the  telephones  in  the  Milwau- 
kee exchange  have  metallic  circuits,  so  that  the  subscribers 
can  talk  with  any  one  of  60,000  stations  in  the  United 
States,  and  all  of  this  has  been  accomplished  within  the 
last  three  years. 

Missouri  &  Kansas  Telephone  Company. 

On  May  ist  an  important  change  was  made  in  the  tele- 
phone system  of  Kansas  City.  It  was  moving  day  for  the 
Missouri  &:  Kansas  Telephone  company,  which  transferred 
the  local  exchange  from  the  Wales  building,  at  Sixth  and 
Delaware  streets,  to  the  handsome  new  quarters  fitted  up 
for  it  in  the  Telephone  building  at  Sixth  and  Wyandotte 
streets,  one  block  west.  The  general  offices  of  the  com- 
pany have  been  in  the  latter  building  for  two  years  and  the 
work  of  preparing  for  the  consolidation  has  required  ten 
months  of  unceasing  work.  The  change  was  made  without 
any  interruption  in  the  service  whatever.  The  switchboard 
and  all  the  other  furnishings  of  the  new  exchange  are  abso- 
lutely new  and  thoroughly  up-to-date  in  every  respect.  The 
switchboard  accommodates  2,700  telephones  and  has  a 
capacity  without  further  extension  of  about  double  that  num- 
ber. When  there  shall  be  5,000  subscribers  the  switchboard 
can  be  extended  around  the  room  and  accommodations  se- 
cured for  a  great  many  thousands  of  subscribers — more  than 
the  company  anticipates  in  the  next  twenty  years.  In  the 
rear  of  the  room  where  the  switchboard  is  located  is  a  large, 
airy,  well  lighted  and  well  ventilated  apartment  partitioned 
off  from  the  switchboard  room.  This  is  the  lunch  room  for 
the  girls  and  it  is  provided  with  numerous  chairs  and  tables, 
and  other  conveniences.  Another  convenience  for  cold 
weather  which  has  been  provided  is  a  steam  pipe  which  will 
run  the  entire  length  of  the  switchboard.  A  room  has  been 
fitted  up  with  lockers  and  each  girl  has  a  locker  assigned  to 
her,  marked  with  her  name  and  designed  for  her  personal 
use.  A  bath  room  and  wash  room  have  been  provided 
where  the  girls  can  take  a  bath  at  any  time  they  desire  to  do 
so  when  their  duties  do  not  interfere.  The  bath  room  is 
fitted  up  regardless  of  expense,  and  all  the  appurtenances 
are   of  marble.     All    modern  conveniences  are   provided. 

The  fire  escapes  of  the  building  are  iron  stairs,  with 
balustrades  running  from  the  top  to  the  bottom  of  the 
building,  and  are  of  easy  access  from  all  the  rooms.  They 
are  as  safe  as  any  other  kind  of  stairs,  and  there  is  no 
danger  of  anyone  falling  in  the  attempt  to  escape  from 
the  building  in  case  of  fire. 

The  company  has  been  experimenting  for  some  time 
past  in  the  effort  to  get  exact  figures  as  to  the  workings  of 
the  system.  Exhaustive  statistics  have  been  compiled  and 
records  kept,  with  the  result  that  an  average  table  will  show 
that  there  are  in  the  neighborhood  of  40,000  telephone  calls 
per  day,  or  about  1,350  per  hour.  Each  subscriber  uses  his 
telephone  fifteen  times  per  day,  on  the  general  average. 
The  last  figures  were  taken  March  nth,  on  which  day 
the  following  was  obtained  among  other  information: 
Number  of  subscribers,  2,675;  number  of  calls  per  operator, 
1,331;  total  number  of  calls,  39,942;  number  of  calls  per 
operator  per  hour,  93.  The  records  were  kept  from  i 
o'clock  in  the  morning  till  midnight.  Between  i  and  2 
o'clock  there  were  but  fifty  calls  for  the  entire  exchange. 
There  was  a  gradual  falling  off  until  4  o'clock,  when  there 
were  only  about  ten  calls  between  4  and  5  o'clock.  The 
rush  began  about  7  o'clock  in  the  morning.  Between  7  and 
8  o'clock  there  were  800  calls,  between  8  and  9  o'clock  there 
were  3,400  calls,  and  between  9  and  10  o'clock  there  were 
4,500  calls,  10  o'clock  marking  the  highest  point  and  the 
greatest  number  of  calls.  By  11  o'clock  the  number  had 
dropped  back  to  3,8uO;  between  11  and  12  o'clock  there 
were  3,600  calls,  and  by  i  o'clock  in  the  afternoon  thenum- 
ber  had  dropped  10  2,500  per  hour.  Then  there  was  a  spurt  as 
people  got  back  and  the  day's  business  was  resumed. 
The  number  of  calls  jumped  up  to  4,050  by  3  o'clock, 
and  from  that  time  on  there  was  a  steady  decline,  the 
number  for  the  hour  from  1 1  o'clock  at  night  to  midnight  be- 
ing but  100.  This  gives  some  idea  of  the  work  done  in 
the  office,  especially  when  the  figures  show  that  each 
operator  must  answer  about  1,300  calls  in  the  course  of 
the  day. 

The  company  disburses  about  $100,000  every  year  in 
wages  in  Kansas  City.  It  employs  sixty-five  men  and 
seventy-five  girls.  Alonzo  Burt  is  tlie  general  manager  of 
the  company  and  C.  T.  Carll  is  manager  of  the  Kansas 
City  branch. 

Competition  Favored  at  Saratoga. 

It  is  understood  that  a  movement  is  on  foot  among  a 
number  of  Saratoga,  N.  V.,  capitalists  toward  tlie  incorpo- 
ration of  a  new  telephone  company.  It  is  believed  that  the 
establishment  of  much  lower  rates  than  those  in  vogue  will 
result  in  a  large  increase  in  the  number  of  subscribers,  to 
the  extent  that  the  company  would  soon  be  placed  upon  a 
paying  basis. 


Annual  Meeting  of    New   England  Tele- 
phone &  Telegraph  Company. 

[From    the  Boston  l.orrtispondent  of  the  Wti:sTEKN  Electrician  j 

The  annual  meeting  of  the  New  England  Telephone 
&  Telegraph  company  was  held  on  May  6th  at  Boston. 
Thomas  Sherwin,  president,  submitted  the  following  report 
for  the  directors: 

Vour  directors  present  herewith  their  report  of  the  oper- 
ations of  the  company  for  the  year  ended  December  31, 
1S94. 

As  shown  by  the  treasurer's  statement  appended,  tlie 
gross  revenue  for  the  year  was  $2,172,220.38;  expenses 
were  $1,673,758.78;  net  revenue,  $498,461.60.  As  com- 
pared with  the  results  of  the  business  for  1S93,  there  'v^'^s 
an  increase  of  gross  revenue,  $129,471-60;  increase  ol 
expenses,  $113,678.46;  increase  of  net  revenue,  $15,793.14. 

The  maintenance  account  shows  a  large  increase  over  that 
of  any  previous  year  in  the  history  of  the  company,  due  in 
part  to  the  substitution  of  the  underground  system  in 
numerous  exchanges,  in  place  of  aerial  construction;  and  in 
part  to  the  occurrence,  in  April  and  November,  of  severe 
sleet  storms,  which  prostrated  portions  of  the  toll  lines  carry- 
ing expensive  copper  circuits,  and  involved  the  complete  re- 
building of  long  sections  with  new  poles  and  wire. 

The  net  increase  in  the  number  of  exchange  and  express 
stations,  1,094,  is  somewhat  better  than  that  recorded  in  our 
last  annual  report,  though  not  equal  to  that  of  previous 
years,  when  general  business  throughout  our  territory  has 
been  in  more  prosperous  condition. 

The  list  of  metallic  circuit  subscribers  has  been  largely 
augmented,  now  numbering  upward  of  ten  thousand,  or 
nearly  half  of  those  connected  with  the  exchange  systems. 
The  changes  requisite  to  adapt  the  e<|uipment  to  this  class 
of  service  has  gone  rapidly  forward,  and  eighty-six  of  the 
exhanges  are  now  equipped  with  metallic  circuit  switch- 
boards. The  more  general  use  of  this  service  has  con- 
tributed, together  with  the  extension  of  the  toll  lines,  to  the 
considerable  increase  of  toll  receipts  shown  in  the  treas- 
urer's statement,  which  would  have  been  still  larger  but  for 
interruption  of  the  service  upon  some  of  the  principal  routes 
by  the  storms  before  referred  to. 

The  most  important  addition,  in  point  of  distance,  to  the 
toll  construction  has  been  the  extension  of  the  lines  beyond 
Portland,  to  bring  Bangor,  Bar  Harbor  and  intermediate 
towns  within  the  general  system  which  now  connects  the 
principal  cities  and  towns  of  New  England,  New  ^'ork 
and  more  distant  states.  While  this  extension  has  involved 
a  considerable  outlay  of  money,  your  directors  believe  the 
undertaking  to  be  in  accord  with  the  sound  policy  of  pro- 
viding for  our  subscribers  throughout  the  territory  as  good 
and  extended  facilities  as  they  can  use  to  their  advantage, 
and  with  promise  of  fair  return  to  the  company. 

During  the  year  a  large  amount  of  underground  work  has 
been  accomplished,  in  extension  of  systems  already  in  opera- 
tion and  the  opening  up  of  new  locations. 

The  company  has  now  thirteen  exchanges  in  which  pro- 
vision has  been  made  for  underground  cables,  Lynn  and 
Manchester  having  been  added  to  the  number  since  our  last 
report. 

Recent  improvements  in  exchange  station  system  and  ap- 
paratus enable  us  to  render  good  service  for  several  stations 
upon  a  single  circuit,  andsince  the  beginning  of  this  year  a  sub- 
stantial reduction  of  exchange  rates  has  been  made  to  the  sub- 
scribers upon  party  lines.  The  present  schedule  of  charges 
for  service  of  this  class  meets  the  requirements  of  a  large 
and  increasing  number  of  subscribers,  who  have  occasion  to 
use  the  exchange  connection  to  a  moderate  extent,  but  not 
so  constantly  as  to  necessitate  a  special  circuit. 

The  plan  of  measured  service,  with  rates  based  upon  the 
number  of  conversations,  has  also  been  introduced  in  the 
Boston  division,  in  the  interest  of  subscribers  whose  use  of 
the  telephone  is  not  large.  The  subscriber  who  elects  this 
class  of  service  is  furnished  with  the  best  equipment,  and 
is  entitled  to  call  for  eight  hundred  or  more  connections  per 
year  as  he  pleases,  paying  upon  a  decreasing  scale  as  the 
number  increases.  The  plan  has  met  with  favor,  and  some 
three  hundred  subscribers  are  already  connected  under  this 
arrangement. 

The  question  of  exchange  rates  has  been  a  subject  of  some 
general  interest,  and  it  is  one  to  which  your  officers  and  di- 
rectors have  given  careful  study. 

The  policy  of  this  company  has  been,  from  the  first,  to 
improve  the  character  of  the  plant,  and  to  bring  the  quality 
of  the  service  to  the  highest  attainable  standard,  making  the 
rates  such  as  should  give  a  fair  return  upon  your  investment, 
and  ensure  also  a  good  return  to  the  subscriber  in  a  service 
ol  actual  and  increasing  value  for  the  conduct  of  his  busi- 
ness. 

To  this  end  a  liberal  expenditure  has  been  made  for  main- 
tenance and  extension  of  the  plant,  the  poorer  lines  replaced 
by  those  more  substantia],  copper  wire  substituted  for  iron, 
underground  for  aerial  lines,  improved  devices  in  equipment 
put  in  use,  and  a  corps  of  highly  trained  employes  retained 
in  the  electrical,  engineering,  line  and  instrument,  and  oper- 
ating departments.  To  illustrate  the  rate  at  which  the  plant 
must  be  replaced  in  order  to  keep  pace  with  modern  im- 
provement, the  fact  may  be  mentioned  that  no  less  than 
eighty-nine  of  the  exchanges  have  been  equipped  with  new 
switchboards  within  the  past  six  years. 

Within  the  same  time  the  number  of  exchange  subscrib- 
ers has  increased  by  43  per  cent.,  the  number  of  daily  ex- 
change connections  by  137  percent,  and  the  number  of  toll- 
connections  by  200  per  cent.^ 

The  statistics  further  show  that  every  subscriber,  Hpon 
the  average,  is  using  his  telephone  66  per  cent,  more  than 
he  used  it  six  years  ago. 

These  facts  point  to  but  one  line  of  conclusion — that  the 
telephone  has  year  by  year,  as  the  system  has  extended  and 
the  standard  of  service  improved,  become  of  steadily  in- 
creasing value  to  the  individual  and  to  the  community. 

The  man  of  business  now  uses  his  telephone  not  as  an 
occasional  convenience,  or  as  an  alternative  for  other  means 
of  communication,  but  as  the  usual,  constant  and  effective 
agent  for  transactions  requiring  despatch,  accuracy  and 
clear  interchange   of    thought   for    their  accomplishment. 
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That  the  telephone  system  in  this  country  has  reached  this 
place  of  usefulness  is  evidenced  not  alone  by  the  number 
of  millions  of  connections  which  are  made  over  the  lines, 
but  by  the  unparalleled  development  in  point  of  number  of 
its  regular  users. 

Statistics  which  have  appeared  in  foreign  scientific  jour- 
nals show  that  the  number  of  subscribers  in  the  United 
States  exceeds  the.  aggregate  number  in  all  of  continental 
Europe.  The  subscribers  in  ihe  six  New  England  states 
outnumber  those  connected  with  the  entire  P>eiich  system, 
and  subscribers  to  the  Boston  and  suburban  division  of  this 
company  considerably  exceed  in  number  those  in  London, 
which  has  five  times  the  population. 

It  is  evident  that  with  well-trained  employes  and  lines 
and  apparatus  of  the  most  approved  description,  the  service 
cannot  be  carried  to  a  point  of  efficiency  too  high  to  serve 
to  best  advantage  the  needs  of  the  business  community,  and 
with  the  larger  use  constantly  required  by  the  subscriber, 
this  standard  can  be  maintained  only  by  a  large  current  ex- 
penditure for  operation  and  maintenance. 

It  is  equally  true  that  the  subscribers  in  any  of  the  towns 
of  business  consequence  do  not  desire  the  lessening  of 
rates  to  an  extent  which  would  impair  the  quality  of  the 
service. 

The  expression  of  this  feeling  among  our  subscribers  is 
very  general,  and  both  this  year  and  the  last  numerous  sub- 
scribers have  been  before  the  committee  of  the  Massachu- 
setts Legislature  to  ask  that  no  law  should  beenacted  which, 
by  the  arbitrary  restriction  of  telephone  rates,  might  result 
in  lowering  the  quality  of  the  service  and  lessening  its  value 
to  the  users. 

The  expenditure  upon  new  construction  during  the  year 
amo-inted  to  $445,095.86,  of  which  $63,995.80  was  for  e,x- 
chanee  aerial  construction;  $216,946.62  for  underground 
work7  $72,719.67  for  equipment;  and  $91,433-77  fo""  tol^ 
lines. 

New  exchanges  have  been  opened  at  Eastport.  Livermore 
Falls,  North  Berwick  and  Sanford,  Maine;  Bristol  and 
Rochester,  New  Hampshire;  Chester  and  White  River 
Junction,  Vermont;  Hingham,  Lexington,  Wakefield, 
Ware.  Wellesley  and  Winthrop,  Massachusetts.  The  ex- 
change at  Windsor,  Vt.,  has  been  closed  and  its  subscribers 
connected  with  the  Claremont,  N.  H.,  exchange.  On  Jan- 
uary 13,  1895.  the  Haymarket  exchange  in  Boston,  which 
had  been  for  more  than  a  year  in  process  of  construction,  was 
put  in  operat  on  with  about  one  thousand  subscribers,  who 
were  transferred  from  the  Milk  street  exchange.  The  last 
named  exchange  had  nearly  reached  its  ultimate  capacity, 
and  with  the  increasing  number  of  subscribers  and  ihe 
steadily  growing  volume  of  business  due  to  the  larger  daily 
use  required  of  the  service  by  the  individual  subscribers,  a 
division  of  the  exchange  had  become  a  necessity. 

The  Haymarket  exchange  is  equipped  with  apparatus  hav- 
ing the  latest  improvements  in  self-restoring  drops,  visual 
signals  and  trunkirig  devices,  and  in  its  appointments  is  de- 
signed with  a  view  to  the  health  and  convenience  of  the 
operators  employed  there. 

Following  is  a  condensed  statement  of  the  construction 
and  reconstruction  for  the  year,  not  including  the  work  of 
ordinary  repairs,  nor  the  wire  connection?-,  for  new  subscrib- 
ers' stations:  On  the  exchange  system  of  the  western  divi^ 
sion  4,056  poles  have  been  placed, 304  miles  of  wire  and  5,176 
feet  of  cable  have  been  hung.  In  the  central  division,  1,831 
poles,  133  miles  of  wire  and  17,689  feet  of  cable  have  been 
placed  for  exchange  use.  In  the  eastern  division,  1,025 
poles,  117  miles  ofwire  and  8,712  feet  of  cable.  In  the 
northern  division,  3,031  poles,  215  miles  of  wire,  1,426  feet 
of  cable.  In  the  Boston  and  suburban  division,  3,213  poles, 
318  miles  ofwire,  55,407  feet  of  aerial  cable. 

The  underground  system  in  the  city  of  Boston  now  ex- 
tends through  158,000  feet,  about  30  miles  of  streets,  the 
total  length  of  duct  being  1,172,000  feet,  or  someihingmore 
than  220  miles.  In  twelve  of  the  exchanges  outside  the  city 
of  Boston,  the  company  had,  to  the  close  of  1894,  con- 
structed 106,200  feet  of  conduit,  containing  575,900  feet  of 
duct;  making  the  total  underground  system  to  consist  of 
264,000  feet  of  conduit  and  1,748,000  feet  of  duct,  with  a 
wire  capacity  of  about  40,000  miles. 

During  the  year  1,968  miles  of  copper  wire  and  651  miles 
of  iron  wire  have  been  strung  for  toll  line  use. 

The  inventory  of  supplies  purchased  during  the  year  in- 
cludes 1,239  magneto  bells,  costing  $II,I5[;  bell  fittings, 
$5,758.15;  backboards  and  battery  boxes,  $4,212;  batteries 
and  battery  material,  $9,883.35;  313,970  feet  of  cable,  $94,- 
945.06;  cross-arms,  pins  and  brackets,  $18,133.24;  insula- 
tors, $5,512.35;  26,107  poles,  $60,101.09;  switchboards  and 
material  therefor,  $57-550.38;  733  tonsoutside  wire,$9[,503,- 
07;  500  miles  inside  wire,  $13,683.56;  booths,  $7,585.57;  52S 
cabinet  sets,  $13,214.50;  cords,  $3,097.53;  hardware  and 
tools,  $5,986.69;  paint,  $3,868.43;  strong  current  protect- 
ors, $11,329.47;  stationery,  $1 1,091.33;  office  furniture, 
$4,368.13;  427,150  feet  underground  pipe,  $38,838;  with 
other  material  of  various  kinds, making  the  total  cost  of  sup- 
plies $504,654.34,  against  $331,154.07  for  the  previous  year. 

The  expenditure  upon  plant  and  equipment  during  the 
year  has  been: 

For  new  construction $  445  095.86 

For  maintenance 676,21909 


The  total  mileage  of  exchange  wire,  December  31,  1S94, 
was: 

On  poles 27,505  miles. 

On  buildings 1-234      " 

Underground   ,    14,121       " 

Submarine 14S      " 


daily,  in  all  exchanges  of  the  company  is  172,727,  or  an  ag- 
gregate for  the  year  of  about  55,000,000.  The  average 
number  of  calls  per  subscriber  is  724,  the  number  varying 
from  less  than  five  in  some  of  the  smaller  exchanges  to 
thirteen  in  the  principal  exchange  in  Boston. 

Dividends  amounting  to  4  per  cent,  upon  the  capital 
stock  have  been  paid  during  the  year. 

To  provide  funds  for  new  construction  the  $400,000  of  6 
per  cent,  bonds  which  remained  unissued  at  the  close  of 
1S93  have  been  sold  and  the  bonded  debt  now  amounts  to 
$2,500,000,  less  $33,000  of  the  issue  of  1889,  which  have 
been  withdrawn  and  cancelled.  To  meet  the  future  needs  of 
extension,  your  directors  have  authorized  the  issue  of  a  sixth 
series  of  $500,000  of  debenture  bonds,  payable  at  the  end  of 
twenty  years  and  bearing  5  per  cent,  interest.  Arrange- 
ments have  already  been  concluded  for  the  sale  of  $150,000 
of  this  series.  We  estimate  that  the  expenditure  for  repair 
and  extention  of  the  plant  during  the  yea'r  1S95  will  be: 

For  new  construction $    400,000 

For  maintenance 7  0,000 

$1,120  000 

The  following  is  a  comparative  statement  of  the  revenues 
and  expenses  for  1S93-1894: 

REVENUE. 

1S93.  1894. 

Exchange  service       $1,657,312.99  $1,769,912.65 

Toil  service         -  253,051.47  298,670.08 

Private  line  earnings 80,701.45  52,0.-5.33 

Messenger  earnings .......  13,101.50  17,570.29 

Real  estate  revenue   2,374.92  2,249.92 

Interest             14,587,68  16,576  05 

Miscellaneous  revenue 21,615  77  15,215.16 

$2,042,748.78  ,f!2, 172,220.38 

EXPENSES. 

General,  including  taxes $242,047.61  $261,670.40 

Operating  283,723.06  313.864.46 

Maintenance 570,86^  o3  67*^,2 19.09 

Rental  and  royalty 323,263.79  253,807.99 

Private  line  expense 4,136  09  7,534  00 

Messenger  expense 13,124  72  16,992.8.^ 

Real  estate  expense 1,014  ^7  1,144.68 

Interest 121,902.28  '42,525.33 

$1,560,080.32  $1,673,758  78 

Net  revenue $482,668.46  $498,4^1.60 

LEDGER  BALANCES,  DECEMBER  31,  1S94.         JAJ 

DEBTORS. 
Property  and  franchise,  January  I,  1894  $12, 658, 793.. ^i 

Construction  for  year  1894 445,095.86 

Supply  department ^00,230  13 

Real  estate 25,219  67 

Stocks  and  bonds   30,000.00 

Trustee  stock  ". 231,000.00 

Accounts  receivable 443,642.05 

Cash 133.331-55 

CREDITORS. 

Capital  stock  $10,304,600.00 

Surplus 59S>2  ■2.40 

Income  account   aiR,o62.6o 

Ponded  debt     . .          2,467,000  00 

Debt,  accounts  payable         122,791.84 

Reserve   , 368, 7-5 -73 

$14,167,312.57  $14,167,312.57 

Net  loss  of  private  line  subscribers  for  Ihe  year  1894 54 

Net  gain  of  exchange  subscribers  for  the  year  1894 1,094 


More  Competition   Promised  in  Wiscon- 
sin. 

Press  dispatches  from  Madison,  Wis.,  announce  that  a 
deal  was  consummated  in  that  city  last  week  by  which  the 
exclusive  control  of  the  French-Milne  telephone  patents  in 
the  United  States  passed  to  a  company  headed  by  Madison 
capitalists,  which  has  absorbed  the  Minneapolis  company, 
the  Standard  Telephone  &  Electric  company,  which  has 
held  control  of  the  patents  for  the  last  five  months.  The 
new  company,  which  filed  articles  of  incorporation  on  May 
nth,  is  headed  by  P.  L.  Spooner,  brother  of  ex-Senator 
J.  C.  Spooner,  as  president;  B.  B.  Clarke,  ex-state  agent 
of  the  Aultman  company,  vice-president;  E.  W.  Batchelder, 
secretary  of  the  old  company,  secretary;  R.  M.  Lamp,  ex- 
city  treasurer,  Madison,  treasurer;  H.  C.  Dodge,  elec- 
trician. Among  other  stockholders  are  C.  E.  Bross,  local 
manager  of  the  Western  Union  company,  and  Dr.  S.  S. 
Kilvington  of  Minneapolis 

It  is  the  intention  of  the  new  company  to  move  the  ]>Iant 
from  Minneapolis  to  Madison,  and  twelve  experts  employed 
there  are  expected  to  arrive  in  Madison  next  week.  Messrs. 
Spooner  and  Clarke  will  give  their  whole  time  to  its  pro- 
motion, and  it  is  intended  to  push  competition  with  the 
Bell  company  vigorously,  not  merely  in  Wisconsin,  but 
over  the  entire  country.  Rights  to  the  Frencli  patents  are 
for  five  years,  but  are  subject  to  renewal. 


Dec.  31,  18 

E.vchange  stations   21 .137 

Express  stations. .  ,  511 

Private  line  stations 3,684 


43,003  miles. 
Dec.  31,  1894.         Increase. 
22,259  1,122 

483  Loss      28 

3.630  "  54 


25,-^3=  26,372  1,040 

It  is  a  coincidence  that  the  net  gain  in  the  number  of 
stations  of  all  classes  during  1S93  was  exactly  the  same, 
1,040.  The  number  of  regular  employes  of  all  classes  is 
1,112.     The  average    number    of   exchange    connections, 


Reduction  in  Telephone  Rates  in  Penn- 
sylvania. 

Colonel  Francis  Jordan,  president  of  the  Pennsylvania 
Telephone  company,  and  General  Manager  M.  H.  Buehler 
of  Harrisburg  held  a  conference  in  Reading,  at  which  it  is 
reported  a  radical  reduction  was  determined  upon  in  the  price 
of  ordinary  telephones.  Colonel  H.  S.  Huidekoper,  Phila- 
delphia, Francis  J.  Hovey,  general  superintendent  of  the 
American  Telegraph  &  Telephone  company,  New  York,  and 
District  Superintendent  E.  W.  Griffin,  of  the  same  company 
of  Philadelphia,  were  in  that  city,  and,  it  is  said,  practically 
agreed  also  upon  a  reduction  of  rates  on  the  long-distance 
lines. 


Telephone    News   from    the    Northwest. 

[From  the  Minneapolis  correipondent  of  the  Western  Electri- 
cian.] 

The  Supreme  Court  of  Minnesota  has  handed  down  a  de- 
cision on  the  right  of  telephone  and  telegraph  companies  to 
eminent  domain,  the  same  as  railroad  companies.  The  ma- 
jority opinion  by  Judges  Mitchell,  Canty  and  CoUins  says 
that  the  easement  granted  by  the  owners  of  property  for  a 
public  highway  is  not  merely  to  the  ordinary  uses  to  which 
it  may  be  put  at  the  time  the  easement  is  granted,  but  in- 
cludes any  modern  improvements  that  may  be  made  there- 
after. Neither  is  it  limited  to  the  transportati  jn  of  persons 
and  property,  but  telephone  and  telegraph  lines  may  come 
within  the  grant.  Judges  Start  and  Buck  dissent,  the  for- 
mer saying  that  the  placing  of  poles  is  an  additional  servi- 
tude and  shouki  be  paid  for,  and  that  the  rights  of  private 
property  should  not  be  overlooked  in  the  enthusiasm  for 
public  improvements.  The  case  is  J.  O.  Cater  against  the 
Northwestern  Telephone  company.  Cater  is  a  farmer  on 
the  line  established  by  the  telephone  company  from  Minne- 
apolis to  St.  Cloud.  He  objected  to  placing  the  poles  in 
front  of  his  property  and  took  the  case  to  the  courts. 

The  case  is  an  interesting  one.  The  defendant  is  a  domes- 
tic corporation  authorized  to  erect  and  maintain  telephone 
exchanges  and  lines.  It  has  constructed  a  telephone  line 
between  the  cities  of  Minneapolis  and  St.  Cloud,  a  part  of 
which  is  on  and  along  the  side  of  a  rural  highway,  the  fee 
of  which,  suljject  to  the  public  easement,  is  in  the  plaintiff, 
who  is  the  owner  of  the  abutting  land.  The  line  was 
built  without  his  consent  and  against  his  protest.  It  con- 
sists of  poles  planted  in  the  soil  at  a  distance  of  170  feet 
from  each  other,  upon  which  wires  are  stretched.  The 
defendant  claims  the  right  to  construct  and  maintain  this 
line  solely  by  virtue  of  the  Minnesota  general  statutes  of 
1S94,  section  2,641. 

This  action  was  brought  to  compel  the  defendant  to  re- 
move its  poles  and  wires  from  the  highway.  The  plaintiff 
does  not  allege  or  prove  that  the  line  is  not  constructed  in 
accordance  with  the  requirements  of  the  statute  or  that  he 
has  been  caused  any  pecuniary  damage.  He  plants  him- 
self squarely  upon  the  proposition  that  the  erection  and 
maintenance  of  telephone  poles  and  wires  is  not  within  the 
public  easement  in  a  highway,  but  constituted  the  imposi- 
tion of  an  additional  servitude  upon  his  land;  and  that  is 
the  question  presented  by  the  appeal. 

The  question  is  the  first  of  the  kind  in  Minnesota,  and 
the  decisions  upon  it,  as  well  as  upon  telegraph  lines,  in 
other  states  are  conflicting, 

"It  is  assumed  that  the  defendant's  telephone  line  is  for 
the  use  of  the  public  upon  the  payment  of  certain  charges," 
says  Judge  Mitchell,  who  wrote  the  opinion  of  the 
majority  of  the  court,  "and  therefore  the  use  to  which  the 
highway  has  been  appropriated  by  the  defendant  is  a  public 
one.  The  transmission  of  intelligence  by  telegraph  or 
telephone  is  a  business  of  a  public  character  to  be  conducted 
under  public  control  in  the  same  manner  as  the  transpor- 
tation o^" persons  or  property  by  common  carriers." 

The  question  to  be  settled  then,  is.  What  is  the  nature 
and  extent  of  the  public  easement  in  a  highway? 

"If  there  is  anyone  fact  established,"  Judge  Mitchell 
says;,  "in  the  history  of  society  and  of  the  law  itself,  it  is 
that  the  mode  of  exercising  this  easement  is  expansive,  de- 
veloping and  growing  as  civilization  advances,  and  to-day 
our  urban  highways  are  devoted  to  a  variety  of  uses  not 
known  in  former  times  and  never  dreamed  of  by  ihe  owners 
of  the  soil  when  the  public  easement  was  acquired.  No 
distinction  should  be  made  between  the  nature  of  these  new 
uses  if  the  public  traftic  is  not  interfered  with  and  private 
rights  are  not  violated.  In  my  opinion  the  telephone  line 
does  not  impose  an  additional  servitude  upon  the  land.  In 
short,  that  it  is  merely  a  newly  discovered  method  of  using 
the  old  public  ea=.ement." 

Dissenting  Judge  Start,  after  citing  numerous  decisions  in 
other  states,  says:  "The  /cf^/j- /«  ^«<7  in  this  case  is  a  country 
highway,  the  title  in  fee  of  which,  subject  to  the  public  ease- 
ment, is  in  the  appellant.  Whether  or  not  his  claim  is  valid  de- 
pends upon  what  answer  shall  be  given  to  the  question:  Is 
the  erection  and  maintenance,  under  legislative  authority,  of  ' 
poles  and  wires  in  a  rural  highway  for  a  telephone  line  an 
additional  servitude,  for  which  the  abutting  property  owner 
is  entitled  to  compensation  ?  I  am  of  the  opinion,  upon  both 
principle  and  authority,  that  the  planting  of  telephone  posts 
upon  a  public  highway  in  the  country  the  fee  whereof  is  in 
the  abutting  property  owner,  is  an  additional  servitude,  an 
appropriation  of  private  property,  and  unlawful  as  to  such 
owner  unless  the  right  to  do  so  is  acquired  by  contract  or 
condemnation.  In  reaching  this  conclusion  I  am  not  un- 
mindful of  the  fact  that  the  use  of  the  telephone  is  a  benefi- 
cial and  public  use,  but  private  property  cannot  be  taken  for 
public  use  without  compensation  first  paid  or  secured,  no 
matter  how  small  the  value.  This  is  the  constitutional  right 
of  the  humblest  individual,  which  must  not  be  lost  sight  of 
in  our  enthusiasm  over  the  public  benefits  conferred  by  the 
telegraph  and  telephone,  as  in  the  desire  to  promote  the  pub- 
lic welfare.'' 

Judge  Buck  also  dissents  and  says: 

"The  great  weight  of  authorities  is  against  the  view  of  the 
the  majority  of  this  court  and  the  late  decisions  of  eminent 
courts  are  in  accordance  with  the  views  which  I  have  en- 
deavored to  express."  Judge  Buck,  like  Judge  Start,  as- 
serts that:  "The  erection  of  telegraph  and  telephone  poles 
is  not  merely  a  new  method  of  exercising  old  rights  but  the 
addition  of  a  new  servitude  and  essentially  a  new  burden 
upon  the  street." 

The  Marc|uette  County  Telephone  com.pany  is  securing 
contracts  for  telephones  in  Negaunee,  Mich.  The  system 
will  begin  operations  November  1st. 

A  majority  of  the  subscribers  of  the  Wisconsin  Telephone 
company  at  Eau  Claire  an  1  Chippewa  Falls,  Wis.,  ex- 
pressed themselves  in  favor  of  a  $36  rate  and  toll  on  the  in- 
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terarban  rather  than  $40  and  a  free  interurban  service.  The 
company,  however,  made  the  rate  $40,and  when  asked  why 
it  did  not  stick  to  its  agreement  said  that  Senator  Martin  of 
Chippewa  Falls  wanted  the  interurban  line  and  that  settled 
it. 

It  is  reported  that  the  Wisconsin  Telephone  company  will 
spend  $10,000  to  rebuild  the  (Ishkosh,  Wis.,  exchange. 

A.  H.  Hazen  and  others  have  secured  550  subscribers 
fur  a  new  telephone  company  in  Sioux  City,  la.,  and  work 
on  the  exchange  will  begin  at  once.  They  hope  to  have  it 
completed  October  ist. 

The  National  Telephone  Construction  company  of  Mil- 
waukee has  secured  a  franchise  for  a  telephone  system  at 
Waukesha,  Wis.,  and  will  make  a  rate  of  $2. 50  per  month 
for  business  firms  and  $1.50  for  residences. 

T.  A.  Way  and  T.  A.  Potter  have  incorporated  a  tele- 
phone company  at  Clear  Lake,  la.,  with  $100,000  capital, 
and  will  at  once  begin  work  on  a  line  connecting  with  Gar- 
ner, Hutchins,  Stilson,  Corwith  and  Wesley. 

The  Oskaloosa  I'elephone  company  of  Oskaloosa,  la., 
proposes  to  begin  operations  by  July  1st. 

An  extension  of  the  telephone  line  from  Winona,  Minn., 
to  Waumandee,  Wis.,  is  contemplated.  The  Winona  Tele- 
phone company  has  already  placed  about  250  telephones. 

.\  dispatch  from  Yankton,  S.  D.,  says  that  a  number  of 
farmers  living  west  of  that  city  have  established  a  telephone 
system  covering  eight  miles  of  wire,  using  barbed-wire 
fence.  Each  farmer  is  supplied  with  a  transmitter  at  his 
house,  connecting  with  the  middle  wire  in  the  fence.  The 
staples  have  been  replaced  with  insulated  fasteners.  The 
farmers  are  now  able  to  talk  with  each  other  without  pay- 
ing tribute  to  any  grasping  monopoly.  The  expense  of  the 
entire  outfit  did  not  exceed  $25,  it  is  said. 

The  Northwestern  Telephone  company  has  secured  a 
franchise  at  Waukesha,  Wis. 

Huddleston  &  Woodin  of  Chicago  propose  to  put  tele- 
phone exchanges  in  at  Eau  Claire,  Chippewa  Falls  and  Me- 
nominie,  and  only  await  securing  a  franchise  at  Menominie 
before  beginning  work. 

The  Northwestern  Engineering  company  of  St.  Paul  will 
put  a  telephone  system  in  at  Ortonville,  Minn.,  connecting 
with  Big  Stone  City,  S.  D. 

The  E.  H.  Martin  Telephone  company  has  completed  a 
telephone  line  from  Webster  City,  la.,  to  Blairsburg  and 
Williams.  Construction  on  a  line  to  Des  Moines  will  soon 
begin. 

J.  A.  Malona  and  F.  S.  Haines  will  begin  the  work  of 
putting  in  a  telephone  system  in  Rochester,  Minn.,  at  once 
and  have  it  completed  by  July  ist.  They  will  use  an  auto- 
matic switch. 

F.  H.  and  Waldo  Sweet  are  soliciting  subscribers  for  a 
telephone  exchange  at  Fond  du  Lac,  Wis. ,  and  have  secured 
about  200  names.  They  will  apply  for  a  franchise  at  once, 
and  if  successful  will  put  in  an  exchange  to  cost  about  $12,- 
000. 

About  twenty  telephone  wires,  including  the  long-dis- 
tance wire  to  Milwaukee,  were  cut  at  Neenah,  Wis.,  re- 
cently, in  a  spirit  of  revenge,  it  is  thought,  as  the  company 
has  recen'ilv  been  victorious  in  a  contest. 


Recent  Advances  in  American  Electrical 
Work.' 

In  the  field  of  electrical  enguieering,  by  tar  the  most  in- 
teresting enterprise  is  that  of  the  Niagara  Falls  Power  com- 
pany, with  the  general  character  of  which  you  are  all  familiar. 
The  problems  to  be  solved  m  connection  with  the  electric 
transmission  have  involved  the  most  exhaustive  and  pains- 
taking studies  of  theoretical  questions  connected  with  the 
design  and  construction  of  generators  to  insure  the  selection 
of  the  type  and  system  of  transmission  whicli  will  realize 
the  highest  practical  efficiency.  In  the  determination  of 
these  questions  the  opinions  of  men  of  the  highest  scientific 
repute  were  sought  and  obtained,  and  the  result  of  these 
very  thorough  preliminary  inquiries  will  shortly  be  apparent. 

Other  enterprises  of  similar  character,  although  of  less 
magnitude,  are  under  way.  Of  these,  a  notable  one  is  the 
tlectric  power  transmission  plant  at  the  falls  of  the  Willa- 
mette river,  near  Portland,  Ore.,  where  a  great  long-dis- 
tance transmission  is  being  installed.  This  plant,  when 
completed,  will  employ  twenty  electric  generators,  each  of 
600  horse  power,  and  capable,  therefore,  of  delivering  the 
total  amount  of  nearly  12,000  horse  power  to  Portland, 
II  miles  distant.  A  similar  project  for  supplying  4,000  horse 
power  to  the  ciiy  of  Sacramento,  Cal.,  from  a  water  power 
situated  about  25  miles  distant,  is  approaching  completion. 
The  preliminary  steps  are  being  taken  for  the  construction 
of  an  electric  power  transmission  plant  to  utilize  the  water 
power  of  the  Susquehanna  river.  The  plan  is  fathered  by 
a  corporation  called  the  Susquehanna  River  Electric  com- 
pany, and  contemplates  the  damming  of  the  Susquehanna 
river  near  Conowingn,  Md.,  and  the  erection  of  a  large 
electric  power  house,  similar  to  the  one  at  Niagara  Falls. 
The  power  obtained  in  this  way  will  be  supplied  to  Phila- 
delphia, Wilmington  and  Baltimore,  and  other  intermediate 
points.  It  is  expected  that  it  will  be  used  extensively  in 
operating  street  railways  and  electric  lights.  The  land  at  the 
proposed  site  of  the  dam  has  been  purchased,  the  surveys 
have  already  been  made,  and  the  plans  have  been  made  for 

I.  Abstract  from  the  report  of  the  secretary  of  the  Franklin  Insti- 
tute, Philadelphia. 


an  immense  plant.  It  is  announced  that  this  work  will  be 
started  in  the  spring  of  the  present  year.  Other  projects  of 
like  character  are  being  industriously  mooted  in  the  electrical 
journals,  and  it  will  need  only  the  encouragement  of  suc- 
cess in  the  several  undertakings  now  approaching  completion 
to  bring  a  number  of  others  to  the  fore.  It  remains  only  to 
be  added  that  the  advances  that  have  been  achieved  within 
the  past  few  years  in  the  solution  of  questions  of  dynamo 
construction  have  radically  changed  the  aspect  of  the  prob- 
lems of  electric  power  transmission,  and  it  is  now  reason- 
ably safe  to  predict  that  we  are  on  the  eve  of  a  departure 
from  the  existing  order  of  things  which  may  profoundly 
afiect  our  present  social  and  industrial  conditions. 

The  past  year  witnessed  a  remarkable  extension  of  the 
overhead  trolley  system,  not  only  for  city  and  suburban  serv- 
ice, but  also  on  long-distance  lines.  The  most  noteworthy 
of  these  extensions  probably  was  made  in  our  own  city. 
where  the  completion  and  starting  in  operation  of  a  great 
network  of  surface  electric  railways  has  taken  place.  A 
similar  transformation  has  been  made  in  the  street  railway 
systems  of  Baltimore  and  New  Orleans,  and  the  projects  for 
long-distance  electric  railways  that  are  under  consideration, 
or  in  course  of  completion,  are  too  numerous  to  mention. 
Thus,  for  instance,  only  a  lew  links  are  missing  in  a  contin- 
uous chain  of  trolley  lines  between  Philadelphia  and  New 
York;  while  trolley  service  between  Philadelphia  and  Har- 
risburg,  Baltimore  and  Washington,  Chicago  and  Milwau- 
kee will  doubtless  be  established  during  the  present  year. 

While  on  this  subject,  the  experimental  work  undertaken 
in  New  York  by  the  Metropolitan  Street  Railway  company 
in  the  development  of  a  satisfactory  underground  electric 
conduit  system  adapted  for  city  service  is  worthy  of  mention; 
also,  the  fact  that  an  extensive  underground  electric  system 
is  about  to  be  constructed  in  Washington.  In  Chicago, 
work  is  well  under  way  on  a  complete  elevated  electric  rail- 
way system. 

Of  special  interest,  also,  is  the  fact  that  a  number  of  the 
steam  railways  are  seriously  considering  the  electric  equip- 
ment of  short  branch  lines,  which,  in  several  cases,  has  either 
been  done,  or  is  being  undertaken.  The  much  talked-of 
project  of  a  high-speed  elevated  electric  railway  between 
Chicago  and  St.  Louis,  it  is  understood,  has  been  definitely 
abandoned. 

It  would  be  interesting  to  have,  at  this  time,  the  statistics 
of  the  electric  railway  mileage  of  the  United  States,  to  ex- 
hibit the  remarkable  progress  that  is  being  made  in  this 
branch  of  our  transportation  system,  but  the  data  are  not  as 
yet  accessible. 

In  relation  to  the  storage  battery,  though  no  radical  im- 
provement in  construction  has  appeared,  ihe  experience 
gained  in  connection  with  its  auxiliary  employment  at  cen- 
tral stations  has  demonstrated  that  there  maybe  opened  for 
it  in  this  direction  a  wide  field  of  usefulness.  The  prolonged 
and  almost  continual  litigation  over  the  question  of  patent 
rights  has,  up  to  the  present,  greatly  interfered  with  the 
proper  development  of  the  storage  battery  in  this  country. 
The  official  announcement  has  appeared  that  one  of  the 
prominent  companies  has  acquired  a  practical  ownership  of 
the  fundamental  storage  battery  patents.  As  rhe  transfer  of 
these  patent  rights  to  a  single  ownership  will  put  an  end  to 
the  deploiable  legal  complications  which  heretofore  have 
deterred  the  public  from  taking  any  interest  in  tlie  applica- 
tion of  the  storage  battery,  there  is  at  length  a  prospect  that 
the  free  development  of  the  industry  will  be  unhindered,  and 
that  we  may  soon  learn  what  are  the  real  capabilities  of  this 
interesting  type  cf  apparatus. 

During  the  past  year  a  successful  trial  on  the  Erie  Canal 
of  the  method  of  electric  traction  for  canal  towage  attracted 
considerable  attention,  and  led  many  to  believe  that  steps 
would  be  taken  promptly  to  test  the  efticiency  of  the  system 
on  a  more  extended  scale.  Thus  far,  however,  nothing  of 
importance  has  developed  in  connection  therewith  on  this 
side  of  the  water,  although  it  may  be  of  interest  to  notice 
the  fact  that  a  successful  trial  of  the  De  Bovet  system  of 
electric  traction  for  canal  boats  recently  took  place  on  the 
St.  Denis  Canal,  in  France.  A  series  electric  motor  actu- 
ated the  towing  pulley,  a  fourteen  millimeter  chain,  placed 
at  the  bottom  of  the  canal,  being  carried  over  the  pulley  to 
the  extent  of  three-quarters  of  a  turn,  although  half  a  turn 
suffices.  A  two-wire  circuit  running  along  the  bank  of  the 
canal  was  connected  to  a  no  volt  generator  driven  by  a 
locomotive  engine.  The  current  was  collected  by  means  of 
two  trolleys  running  along  the  wires  and  connected  to  the 
motor  by  a  flexible  cable,  which  was  passed  over  a  pulley 
at  the  top  of  the  mast  of  the  boat.  The  trial  was  com- 
pletely successlul,  and  showed  that  for  an  expenditure  of 
2,000  watts  it  was  possible  to  make  a  300  ton  barge  move 
at  the  rate  of  2.S  kilometers  per  hour.  The  getting  under 
way  took  place  without  shock,  and  the  normal  speed  was 
rapidly  reached. 

The  decision  of  Judge  Carpenter,  of  the  United  States 
Circuit  Court,'  in  the  suit  instituted  by  the  attorney-general 
of  the  United  States  against  the  Bell  Telephone  company, 
praying  for  the  repeal  of  the  letters  patent  No.  463,569,  is- 
sued ISovember  7,  iSgi,  to  Emil  Berliner,  and  assigned  to 
the  company  named,  has  brought  to  a  termination  a  case  of 
unusual  importance,  not  only  in  reference  to  its  bearing  on 
the  telephone  business,  but  also  because  of  its  disclosure  of 
of  meihods  and  usages  in  vogue  in  the  United  States  Patent 
Office  which  call  peremptorily  for  substantial  reform. 
The  decision  of  the  court  was  favorable  to  the  contention 
of  the  plaintiff,  and  the  Berliner  patent  was  accordingly  de- 
creed to  be  void,  and  was  ordered  to  be  deliverec  up  to  be 
cancelled.  The  effect  ot  the  decision — if  it  should  be  sus- 
tained on  an  appeal,  which  will  doubtless  be  taken — will  be 
to  throw  open  to  the  public  all  the  essential  elements  of  the 
art  of  telephoning. 

This  litigation  brought  outmost  conspicuously  one  fact 
which,  though  familiar  enough  to  those  who  are  versed  in 
the  patent  law  and  the  modes  of  procedure  that  obtain  in 
the  Patent  Office,  the  layman  will  learn  with  amazement. 
The  record  of  this  now  famous  case  exhibits  that  the  applica- 
tion for  the  patent  was  filed  June  4,  1877,  and  that  the  pat- 
ent was  not  issued  until  November  17,  1S91,  or  more  than 
fourteen  years  after  the  date  of  filing.  It  is  thus  shown  to 
be  possible,  by  the  dextrous  use  of  legal  procedures,  which 
the  usages  of  the  Patent  Office  permit,  for  an  attorney  to 


delay  almost  indefinitely  final  action  upon,  and  the  issue  of, 
a  patent,  whenever  the  interests  ot  his  client  will  be  served 
by  such  delay.  As  I  have  already  intimated,  this  is  no  news 
to  the  fraternity  of  patent  attorneys,  any  one  of  whom  will 
be  able  to  state  from  the  experience  of  his  own  practice  that 
the  record  of  this  case,  far  from  being  in  this  resp^ect  excep- 
tional, could  be  duplicated.  Without  venturing  upon  a  con- 
sideration of  the  expediency  of  investing  the  commissioner 
of  patents  with  judicial  powers  capable  of  such  extraordinary 
exercise,  I  believe  I  affirm  the  opinion  of  every  intelligent 
and  unprejudiced  layman  in  saying  that  the  state  of  affairs 
which  this  case  has  disclosed  constitutes  an  intolerable  abuse 
which  was  never  contemplated  by  the  framers  of  the  patent 
laws,  and  which  calls  for  prompt  and  radical  correction. 
The  decision  of  Judge  Carpenter  fortunately  paves  the  way 
for  this  much-needed  reform,  inasmuch  as  one  of  the  grounds 
on  which  he  decreed  the  Berliner  patent  to  be  void  was  the 
unwarrantable  and  unlawful  delay  in  the  issue  of  the  patent 
which  was  intentionally  acquiesced  in  by  the  Bell  company, 
and  which  thus  constituted  a  tVaud  practiced  upon  the  public. 

In  the  field  of  electro-chemistry  there  has  been  an  unusual 
amount  of  activity,  and  the  application  of  electrolytic  meth- 
ods in  the  service  of  the  chemical  and  metallurgical  indus- 
tries has  made  substantial  progress.  During  the  past  year 
an  enormous  electric  refining  plant  was  erected  at  the  works 
of  the  Anaconda  Copper  Mining  company  in  Montana  for 
refining  the  entire  output  of  those  mines.  The  electrolytic 
production,  by  various  processes,  of  caustic  soda  and  bleach 
from  salt;  the  purification  of  sewage  by  electrolytic  means; 
the  electric  tanning  of  leather;  the  electrolytic  production 
of  chlorate  ol  potassium  from  the  chloride;  of  white  lead, 
by  decomposing  alkaline  salts  with  lead  electrodes  in  the  pres- 
ence of  carbonic  anhydride — these  and  numerous  othei  prob- 
lems in  industrial  chemistry  have  been  attacked  with  con- 
siderable success. 

The  brilliant  work  of  Moissan  with  the  electric  furnace 
has  shown  the  feasibility  of  producing  with  this  agency  most 
of  the  rarer  metals  with  comparative  ease,  in  considerable 
quantities,  and  in  a  state  of  purity.  The  abrasive  material 
called  carborundum — one  of  the  latest  and  most  interesting 
products  of  the  electric  furnace — has  already  acquired  an  im- 
portant rank  in  the  industries  and  is  now  manufactured  in 
large  quantities.  The  interesting  discovery  of  a  cheap  method 
of  manufacturing  acetylene  in  quantity  by  exposing  an  inti- 
mate mixture  of  lime  and  carbon  to  the  intense  heat  of  the 
electric  arc  in  a  furnace  of  this  type  has  been  brought  to  your 
notice  so  recently  that  extended  reference  to  the  very  im- 
portant industrial  bearing  of  the  discovery  will  be  unneces- 
sary.    *     *     * 

The  great  problem  of  converting  the  potential  energy  ol 
coal  directly  into  electrical  energy  without  the  wasteful  in- 
tervention of  the  steam  engine  has  received  the  thoughtful 
attention  of  many  investigators,  and  though  its  satisfactory 
solution  has  not  yet  been  found,  so  much  light  has  been 
thrown  upon  the  subject  that,  at  the  present  time,  we  know 
much  more  about  the  conditions  that  govern  success  or  fail- 
ure than  a  few  years  ago.  The  first  serious  effort  toward 
the  solution  of  the  question  was  made  about  ten  or  twelve 
years  ago  by  Mr.  Edison  with  his  thermo-electric  generator, 
in  which  he  sought  to  attain  tlie  desired  end  by  apparatus  of 
highly  ingenious  construction,  in  wJiich  the  operative  fea- 
ture was  the  magnetization  and  demagnetization  of  iron  by 
rapid  alternations  of  temperature.  By  the  well-known  law 
of  induction  these  alternations  of  magnetic  intensity  weie 
utilized  to  generate  induced  currents  in  surrounding  coils. 
This  idea,  promising  as  it  appeared  when  first  announced, 
its  originator  does  not  appear  to  have  made  any  further  at- 
tempt to  develop  in  practice.  What  the  estimated  efticiency 
of  this  machine  was  I  do  not  at  present  recall,  but  it  is  tol- 
erably safe  to  infer  that  it  was  considerably  below  that  real- 
ized from  coal  through  the  agency  of  the  steam  engine,  oth- 
erwise something  more  would  have  been  heard  of  the  inven- 
tion. 

The  improvement  of  the  older  and  better  known  thermo- 
electric generators,  in  which  a  series  of  compound  bars  or 
plates  formed  of  dissimilar  metals  and  heated  at  their  points 
of  union,  is  caused  to  generate  a  current,  appears  also  to 
have  been  abandoned  as  a  practicable  means  qt  solving  the 
problem. 

In  view  of  the  fact,  therefore,  that  the  problem  seems  to 
be  hopeless  of  solution  from  the  physical  side,  it  is  particu- 
larly interesting  to  note  that  within  the  past  year  the  opin- 
ion has  gained  ground  that  we  may  reasonably  hope  tosolve 
it  from  the  chemical  side.  The  correlation  between  chemical 
and  electrical  energy  is  a  well-established  fact  of  science, 
and  in  the  case  of  many  substances — carbon  among  them — 
is  capable  of  being  expressed  quantitatively  and  with  as 
great  accuracy  as  the  relation  between  heat  and  mechanical 
force,  which  finds  its  mathematical  expression  in  the  figures 
representing  the  mechanical  equivalent  of  heat.  In  the 
voltaic  cell,  as  is  well  known,  the  electric  energy  developed 
IS  derived  from  the  direct  conversion  of  the  energy  of  chem- 
ical combination,  and  the  quantity  of  the  one,  which  it  is 
possible  to  realize  from  an  electrolytic  cell  formed 
of  any  pre-detei  mined  elements,  may  be  calculated,  in 
terms  of  the  other,  with  the  same  accuracy  as  the  possible 
mechanical  energy  which  can  be  developed  from  the  com- 
bustion of  a  ton  of  coal.  The  solution  of  the  problem  of 
converting  the  potential  chemical  energy  of  coal  directly  into 
electrical  energy  resolves  itself,  along  this  line  of  research, 
into  the  construction  of  voltaic  cell  in  which  the  "cold" 
combustion  of  carbon  shall  be  effected  with  an  efficiency  ap- 
proximating nearly  to  that  which  theory  demands. 

Theoretically,  this  mode  of  solving  the  problem  is  at- 
tended with  no  dii^culties;  practically,  it  presents  many, 
but  not  insuperable,  difficulties.  Indeed,  although  this 
field  of  mvestigaiion  has  only  recently  attracted  serious  at- 
tention, substantial  progress  has  been  made  toward  the 
actual  accomplishment  of  the  object  in  view.  I  will  refer 
you,  in  substantiation  of  this  statement,  to  the  recently 
published  experiments  of  Dr.  W.  Borchers  of  Duisburg, 
Germany,  who  has  devised  a  cell  for  the  purpose  in  which 
27  per  cent,  ot  the  energy  of  combustion  of  the  fuel  (in 
this  case  the  combination  of  CO  and  O)  is  converted 
into  available  electrical  energy.  When  it  is  considered  that 
these  experiments  represent,  practically,  the  first  serious 
attempts  at   the  solution   of  the  problem  by  this  method. 


246 


WESTERN    ELECTRICIAN. 


May  18,  189s. 


these  results  must  impress  themselves  upon  thoughtful  per- 
sons as  very  encouraging;  especially  significant  do  they  ap- 
pear, when  it  is  remembered  tliat  the  best  results  which  it 
has  been  possible  to  realize  by  the  indirect  method  of  gen- 
erating electric  currents  from  coal  by  the  intervention  of  the 
steam  boiler  and  engine  represent  only  about  15  per  cent, 
of  the  stored-up  energy  of  the  fuel. 

In  a  paper  before  the  German  Electro-chemical  society, 
Dr.  Boichers  described  and  illustrated  two  practical  forms 
of  electrolytic  cells,  one  for  using  carbonic  oxide  gas,  and 
the  other  for  coal  dust,  and  concluded  by  affirming  his  be- 
lief "that  the  problem  ol  the  cold  combustion  of  the  gas- 
eous products  of  coal  and  oil,  in  agas  battery,  and  its  direct 
conversion  into  electrical  energy,  can  certainly  be  accom- 
plished," a  statement  which,  in  view  of  what  he  has  already 
demonstrated,  appears  to  be  quite  reasonable. 

In  the  aluminum  industry  no  pronounced  advance  may  be 
reported.  The  electrolytic  methods  of  production,  repre- 
sented by  the  Hall  process  in  America  and  the  closely  re- 
lated methods  of  Herault-Kiliani  and  Minet  in  Europe, 
still  aflbrd  the  cheapest  means  of  producing  the  melal.  The 
outlook  for  any  material  cheapening  of  the  cost  of  produc- 
ing this  metal  is  not  very  promising.  The  present  elec- 
trolytic methods  are  susceptible  of  very  little  improvement, 
and  the  prospect  for  cheaper  aluminum  depends  either  on 
the  discovery  of  some  radically  new  mode  of  generating 
electric  current,  or  of  some  very  greatly  improved  method 
of  producing  the  metal  by  chemical-metallurgical  means. 
.As  the  utilization  of  the  energy  of  our  great  water  powers 
promises  to  afford  power  at  a  cost  of  less  than  one-eighth  of 
a  cent  per  electric  horse  power  per  hour,  there  would  seem 
to  be  very  little  hope  for  reduction  of  cost  in  this  direction. 
The  probabilily  that  a  chemical  method  will  be  discovered 
that  will  be  capable  ot  yielding  the  metal  at  lower  cost  than 
the  present  electrolytic  process,  it  must  be  confessed,  is  e.t- 
tremely  small.  The  possibihty  that  such  a  discovery  will 
ultimately  be  made,  however,  exists,  and  those  who  are  best 
qualified  to  pass  an  opinion  on  this  interesting  subject  in- 
cline strongly  to  the  view  that  the  cheapening  of  the  cost  of 
producing  aluminum  will  be  brought  about  by  chemical 
methods  which  will  enable  us  either  to  make  the  commer- 
cially pure  metal  directly  from  its  ores  by  a  furnace  process, 
or  which  will  enable  the  electric  manufacturers  to  produce 
the  pure  metal  from  the  crude  ores  without  the  expensive 
preliminary  purification  which  is  now  a  large  item  in  the 
cost  of  manufacture. 


CORRESPONDENCE. 


Bryant  Baby  Knife-switch. 

The  increased  demand  for  electricily  in  all  walks  of  life 
has  made  the  new  things  and  the  good  things  to  grow  and 
to  multiply.  Jaw-switches  and  knife-switches  are  as  old 
almost  as  the  history  ot  commercial    electric  lighting,  but 
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the  mtroductiou  ot  a  midgtt  knife-switch  in  an  innovation 
on  the  regular  order  of  things.  The  Bryant  Electric  com- 
pany manufactures  a  small  switch  as  complete  in  all  its  de- 
tails as  the  50,  100  or  even  thousand  ampere  switches  of 
large  plants.  The  Bryant  baby  knife-switch  has  a  capacity 
for  10  amperes  and  can  be  used  on  50,  100  or  200  volt  cir- 
cniLs.  It  is  mounted  on  regulation  slate  base,  as  shown  in 
the  cut,  and  is  handsomely  finished.  Grier  Bros.,  managers 
of  the  western  office  of  the  Bryant  Electric  company,  will 
have  a  stock  of  these  switches  at  their  storeroom  in  Chicago. 


Electric  Potential  Club,  Boston. 

The  annual  meeting  of  the  Electric  Potential  club  was 
held  at  Young's  Hotel,  Boston,  on  the  evening  of  May  9th. 
Thirty-one  members  attended.  C.  VV.  Holtzer  presided 
and  an  informal  discussion  upon  ''Alternating  Currents" 
took  place.  Mr.  HoUzer  was  elected  president  and  J.  H, 
Farnham  treasurer  lor  the  ensaing  year. 


Rothschild  Plant  Inspected. 

On  the  afrernoon  of  tlie  loth  instant,  on  invitation  of 
William  Sharpe  and  C.  M.  Barclay,  of  the  Chicago  office 
of  the  J.  n.  McEwen  Manufacturing  company,  a  small 
party  of  gentlemen  inspected  the  new  electric  lighting  plant 
in  ihe  large  department  store  building  of  A.  M.  Rothschild 
iK:  Co.,  Chicago.  This  is  the  first  installation  of  the  widely- 
discussed  Thompson -Ryan  dynamos,  and  one  of  the  inven- 
tors, Milton  E.  Thompson,  was  present.  The  working  ol 
the  machines  elicited  much  praise.  In  addition  to  the  gen- 
tlemen whose  names  have  been  mentioned,  there  were 
present  A.  M.  Rothschild,  H.  Lazarus,  John  McAuley, 
Carl  Kammeyer,  R.  St.  John,  W.  A.  Remington,  W.  J. 
Phelps,  James  Hoyd  and  C.  W.  Forbrich. 


The  Seventh  street  division  of  the  Columbia  avenue  line 
and  the  Market  street  feiry  line  of  the  Philadelphia  Trac- 
tion company  have  been  changed  to  trolley  roads,  the  ex- 
pensive cable  equipment  being  abandoned. 


New  York  Notes. 

New  York,  May  11. — Of  much  importance  to  thepeople 
of  Brooklyn  is  the  decision  of  Justice  Smith  of  the  Supreme 
Court,  handed  down  on  Monday,  declaring  the  franchise 
granted  to  the  Nassau  Electric  Railroad  company  void.  The 
aldermen  who  gave  the  company  its  authority  to  operate  are 
declared  to  Have  been  guilty  of  fraud.  The  company  ap- 
jilied  for  a  franchise  in  the  spring  of  1893.  Its  president 
was  P.  li.  Flynn.  Previously  the  Kings  County  Electric 
Railroad  and  the  Coney  Island,  Fort  Hamilton  &  Brook, 
lyn  companies  had  sought  municipal  approval  for  their  un- 
dertakings, but  they  pooled  issues  in  Mr.  Flynn's  com- 
pany, and  the  consolidated  franchise  was  granted  on  June 
19,  1S93.  It  included  about  all  the  available  streets  in  the 
city  not  occupied  by  the  trolley  or  protected  by  special  stat- 
utes from  Its  invasion.  Mayor  Boody  \'etoed  the  ordinance. 
William  J.  Gaynor,  who  was  elected  a  justice  of  the  Su- 
preme Court  later,  hastily  organized  the  Union  Street  Rail- 
road company  and  sought  to  prevent  further  action  by  the 
aldermen,  but  in  the  end  the  Nassau  people  got  what  they 
wanted  by  a  vote  of  13  in  the  Common  Council.  Mr.  Gay- 
nor continued  to  interest  himself  in  the  case,  and  at  his 
instance  John  Adamson,  a  taxpayer,  brought  suit  to  declare 
the  franchise  void.  The  case  was  tried  in  Brooklyn  before 
Justice  Smith  and  he  has  now  rendered  the  decision.  Its 
immediate  effect  will  be  to  prevent  the  company  from  oper- 
ating its  road  from  the  Broadway  ferry,  in  Williamsburg, 
to  Canarsie.  Preparations  had  been  made  to  open  the  road 
yesterdav-  The  justice,  in  his  opinion,  denounced  the  13 
aldermen  who  voted  for  the  grant  in  vigorous  terms.  He  said: 
For  what  purpose  were  the  aldermen  there?  They  were 
trustees  of  the  city  of  Brooklyn,  charged  by  their  trust  to 
make  most  profitable  to  the  taxpayers  the  disposition  of  a 
valuable  property.  They  refused  to  give  any  terms  of  sale 
that  willing  bidders  might  make  bids  thereon.  Private 
trustees  have  suffered  the  severest  censure  of  the  court  for 
acts  less  flagrant.  In  every  act  of  the  aldermen  who  voted 
for  these  franchises  there  is  an  apparent  determination  to 
grant  the  defendant  valuable  rights  for  as  small  a  sum  as  they 
dare.  False  to  their  trust,  they  endeavor  to  sell  the  property 
for  as  little  as  they  could  get.  The  evidence  of  their  fraudu- 
lent purpose  is  both  direct  and  circumstantial. 

The  case  will  be  appealed  to  the  G  neral  Term.  It  is 
asserted  that  the  Flynn  company  has  already  expended  nearly 
a  million  dollars.  The  franchise  covers  nearly  forty  miles 
of  track. 

Its  promoters  say  that  the  New  York,  Elmsford  lS; 
White  Plains  electric  railroad  will  be  in  running  order  be- 
tween Elmsford  and  Silver  Lake  Park,  in  Harrison,  by  July 
2d.  Although  the  work  of  grading  has  been  begun  in 
Gteenbarg,  where  it  is  proposed  to  construct  a  turn-out, 
the  authorities  have  little  faith  in  the  imm;diite  cDnstruc- 
tion  of  the  line.  The  opinion  is  general  that  those  fore- 
most in  the  road's  management  are  putting  forth  these 
efforts  to  have  an  excuse  to  oppose  any  rescinding  of  the 
franchise.  II.  T.  Montgomery  and  James  H.  Moran,  who 
are  active  in  the  preliminary  arrangements,  are  sanguine 
that  they  will  be  successful  in  their  efforts  to  have  the  road 
in  running  order  before  the  County  Fair  in  September. 

W.  F.  O. 

New  England  News. 

Boston,  May  10. — Edwin  Evans  of  this  city,  general  man- 
ager of  the  Citizens'  Gaslight  and  Willimantic  (Conn.)  Elec- 
tric Light  companies,  says  that  the  dispatches  from  Williman- 
tic in  connection  with  the  defalcation  are  unrrue  in  every 
particular  where  they  speak  of  the  companies  named.  Mr. 
Evans  further  says:  "The  reporter  writes  that  Mr.  Risley 
was  using  the  bank's  funds  in  order  to  conduct  the  gas  and 
electric  light  companies.  Now,  we  never  borrowed  a 
dollar  from  the  bank  or  elsewhere  in  Willimantic.  We 
were  simply  depositors.  Mr.  Risley  was  our  treasurer,  and 
we  never  had  a  note  discounted  in  our  lives.  Our  firm  was 
composed  of  Judge  Hill,  General  Boss,  Mr.  Risley  and  my- 
self. The  published  report  speaks  of  the  two  companies 
consolidating;  this  is  also  untrue.  In  1S90  we  bought  out 
the  Willimantic  Gas  company,  paying  cash  for  the  works. 
In  1S91  we  purchased  the  Willimantic  Electric  Light  com- 
pany, also  paying  cash.  Our  capital  stock  is  only  $60,000, 
and  according  to  our  charter  we  have  authority  to  issue 
$60,000  worth  more.  On  the  first  of  January  last  we  had  a 
surplus  of  $11,699,  ^"^  *^^^'-  ^^'^  '^''^'  ^'^^  have  to  borrow. 
The  statement  that  we  tried  to  float  $600,000  in  stock  is  not 
true.  We  have  never  offered  any  stock  for  sale,  although 
certain  people  have  tried  to  get  it.  We  are  a  close  com- 
pany, holding  all  the  stock  ourselves." 

The  West  End  Railroad  corporation  has  purchased  a 
tract  of  land  containmg  180,000  feet,  fronting  the  Mystic 
river  on  the  Boston-Somerville  line  with  the  ultimate  inten- 
tion, it  is  said,  of  erecting  a  large  power  station.  Its  close 
proximity  to  the  river  makes  it  a  very  desirable  location,  as 
all  of  the  coal  used  at  that  point  could  be  landed  from  ves- 
sels right  at  the  door  of  the  power  house. 

An  order  has  been  put  into  the  Common  Council  of  this 


city  providing  for  a  hospital  or  ambulance  cars  to  run  on 
the  tracks  of  the  West  End  street  railroad.  President  I,il- 
tle  of  the  road  is  quoted  as  saying  that  the  road  would  find 
little  difficulty  in  meeting  the  requirements  of  an  ambulance 
service.  He  also  suggests  the  idea  of  fitting  up  a  number 
of  hospital  cars  or  convalescent  cars  for  the  use  of  patients 
who  would  be  benefited  by  a  trip  in  tlie  suburbs  during  the 
summer  months,  and  he  believes  also  that  the  time  will 
soon  come  when  the  road  will  furnish  transportation  for 
funerals,  making  up  trains  on  exactly  the  same  system  as  is 
in  vogue  in  Chicago. 

Tlie  work  of  equipping  the  Nantasket  Beach  branch  01 
the  New  York,  New  Haven  &  Hartford  steam  railroad 
with  electric  appliances  for  running  the  trains  this  summer 
is  rapidly  being  pushed  to  completion.  The  work  of  erect- 
ing the  poles  for  the  trolley  wire  on  the  sands  of  Nantasket 
Beach  was  begun  a  day  or  two  ago.  The  poles  are  pine, 
square  in  shape,  and  are  being  set  in  a  solid  and  sub- 
stantial manner.  The  base  of  the  poles  are  being  encased  in 
wooden  boxes,  which  are  in  turn  enclosed  in  an  iron  box 
set  in  the  sand.  To  make  them  firmer  the  poles  are  set  in 
cement,  which  is  pressed  into  the  space  between  poles  and 
the  wooden  boxes  inclosing  them.  All  telegraphic  and  tele- 
phonic communication  with  Hull  village  has  been  cut  off  by 
the  removal  of  the  poles  and  wires  which  were  on  the  lin'e  of 
the  railroad  and  interfered  with  the  extensive  improvements 
going  on.  The  walls  of  the  power  house  have  begun  to  show 
the  labors  of  the  workmen  and  are  daily  rising  higher  and 
higher.  The  iron  comer  posts  have  been  raised  and  the 
outlines  of  the  big  structure  are  now  well  defined. 

In  the  Superior  Court  at  Bridgeport,  Conn,,  Judge 
Robbins  has  made  an  order  for  the  sale  of  the  patents  in 
this  country  and  Europe  of  the  Waddell-Entz  Electric  com- 
pany, whose  plant  is  in  Bridgeport.  The  sale  will  take  place 
from  the  Bridgeport  court  house  on  May  22d.  The  concern 
spent  a  large  sum  of  money  on  a  storage  battery  that 
operated  electric  cars  on  the  Second  Avenue  line  in  New 
York  city.  It  worked  well,  but  it  was  said  to  be  too  ex- 
pensive to  be  practicable.  Recently  receivers  were  appointed 
for  Connecticut  and  New  York,  where  the  principal  backers 
of  the  enterprise  live. 

The  foUowmg  electric  supply  dealers  in  this  city  have 
agreed  to  close  their  places  of  business  during  the  months 
of  June,  July  and  August  and  September  at  i  P.  m.  Satur- 
days and  5  r.  m.  other  days:  Pettingell-Andrews  company, 
Holtzar  Cabot  Electric  company,  Anchor  Electric  company 
Gilhs  &  Gleason,  Zeigler  Electric  company,  Thompson- 
Brown  Electric  company  and  the  Electric  Gas  Lighting  com- 
pany. 

The  committee  on  electrical  control  of  Fall  River,  Mass., 
from  udiich  body  must  come  the  first  decision  or  recommen- 
dation for  the  burying  of  wires  has  agreed  upon  a  report  to 
submit  to  the  city  government.  For  the  rights  of  locations 
for  buried  wires  in  the  streets  the  following  conditions  are 
imposed:  The  Globe  street  railway  to  reduce  its  fares  from 

5  to  3  cents  during  the  hours  from  5:30  to  7  A.  M.  and  from 

6  to  8  P.  M.,  to  accommodate  the  mill  operatives,  which  is 
practically  the  same  reduction  that  was  imposed  upon  the  Fall 
River  street  railway  some  weeks  ago  when  locations  to 
build  and  equip  were  granted;  the  Southern  Massachusetts 
Telephone  company  to  rent  telephones  to  the  city  at  50  per 
cent,  of  the  si'm  charged  to  others;  the  Thomson- Houston 
Electric  Light  company  to  furnish  free  the  lights  on  the 
South  Park,  which  means  under  the  present  rate,  $375  per 
annum. 

Hon.  John  R.  Murphy,  wire  commissioner  ot  Boston, 
delivered  a  very  interesting  lecture  before  a  local  society  on 
"Electrical  Forces"  on  the  evening  of  May  3d.  In  the 
course  of  his  lecture  Mr.  Murphy  took  occasion  to  refer  to 
the  placing  of  all  wires  in  Boston  underground  and  said  that 
while  the  department  has  been  given  until  1900  to  complete 
the  work,  so  hearty  had  been  the  co-operation  of  the  com- 
panies having  lines  in  this  city  that  he  thought  the  work 
would  be  completed  a  year  or  two  before  the  limit  set.  A 
new  duty  lately  added  to  the  department  is  the  supervis- 
ion of  all  posts  and  poles  and  their  insulation,  the  commis- 
sioner of  wires  being  made  sole  judge  of  what  constitutes 
proper  insulation. 

The  New  England  Telegraph  &  Telephone  company  has 
been  granted  a  franchise  to  erect  poles  and  wires  along  the 
highways  of  the  town  of  Hull.  Formerly  the  company 
used  the  railroad,  but  when  the  New  York,  New  Haven  lV 
Hartford  company  decided  to  equip  this  branch  with  elec- 
tricity the  Telegraph  &  Telephone  company  was  obliged  to 
remove  its  poles.  C.  S.  G. 


PERSONAL. 


President  and  General  Manager  George  W.  Russell,  Jr., 
of  the  Russell  &  Officer  Electric  Construction  company  of 
Denver,  Colo.,  passed  through  Chicago  last  week  on  his 
way  east.  Mr.  Russell  tells  some  interesting  stories  about 
a  recent  trip  along  the  coast  of  Africa. 

Israel  Lovett,  electrician  of  the  Omaha  &  Council  Blufl's 
Railway  company,  Council   Bluffs,  Iowa,  visited   Chicago 
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last  week-  Mr.  Lovetl  was  on  a  combined  business  and 
pleasure  trip  and  spent  tlie  greater  proportion  of  his  time  in 
an  inspection  tour  of  Chicago's  extensive  street  railroad 
s\'s  terns. 


NEW  INCORPORATIONS. 

Monmouth  Telephone  Exchange  company,  Monmouth, 
lU.;  capital  stock,  $10,000;  to  operate  a  telephone  exchange; 
D.  S.  Hardin,  Monmouth,  111. 

Baird  Electric  Conduit  company,  Chicago;  capital  stock, 
$5,000,000;  to  build  and  operate  street  railroads;  F.  E. 
Baird,  G.  E.  Baird  and  W.  H.  Craig,  Chicago. 

Automatic  Long-distance  Telephone  company,  Chicago; 
capital  stock,  $5,000,000;  for  general  telephone  business; 
Cleaveland  F.  Dunderdale,  John  F.  Pershang  and  Stephen 
W.  Groesbeck,  Chicago. 

Charleston  Electric  company,  Charleston,  III.;  capital 
stock,  $5,000;  to  generate  electricity  and  operate  telephones 
and  street  railways;  Richard  Cadle,  Frank  A.  Brooks  and 
W.  A.  Highland,  Charleston,  111. 


ELECTRIC  LIGHTING. 

Knox\'ille,  Tenn.,  proposes  to  erect  a  municipal  electric 
lighting  plant. 

Lockport,  N.  v.,  will  own  its  own  municipal  lighting  plant 
after  ihe  ]:resent  contract  with  the  Lockport  Electric  Light 
company  has  expired. 

Contract  has  been  let  for  the  Consolidated  Electric  Light 
company's  new  power  plant  at  Birmingham,  Ala.  The 
building  is,  to  be  of  brick  and  stone,  two  stories  high  and  the 
entire  plant  will  cost  $200,000.  The  machinery  will  include 
five  engines  of  2,500  horse  power  each. 


ELECTRIC  RAILWAYS. 

The  Galhpolis,  O.,  electric  street  railroad  has  been  or- 
dered sold  by  the  court  in  receivership  proceedings. 

The  Portsmouth,  Va.,  street  railway  property  has  been 
sold  to  Major  John  Finney  and  others  of  Poltsville,  Pa., 
lor  $60,000.  The  road  will  be  improved,  converted  into 
an  electric  road  and  the  tracks  extended  to  all  parts  of  the 
city  and  suburbs. 

The  Fort  Clark  electric  street  railway  of  Peoria,  111.,  has 
been  sold  by  order  of  the  court,  the  price  realized  being 
$275,000.  Tlie  railway  passed  into  the  hands  of  F,  W. 
Home  of  Chicago  as  receiver  some  time  since.  The  sale 
will  make  no  difference  in  the  running  of  the  line,  which  will 
be  operated  as  before. 

The  Cleveland,  O.,  &  Painesville  Railway  company  has 
been  incorporated  with  a  capital  stock  of  $200,000  by  John 
J.  Shipherd,  M.  H.  Solloway,  Nelson  Moses,  J.  S.  Case- 
ment and  C.  O.  Child.  The  company  is  formed  to  build 
an  electric  road  from  Cleveland  to  Painesville,  to  transport 
passengers,  freight  and  mail. 

The  Washington  and  Baltimore  boulevard  electric  line 
ordinances  have  been  approved  by  Mayor  Latrobe  of  Balti- 
more, Md.  The  company  will  construct  as  near  an  air  line 
as  possible  between  Baltimore  and  Washington.  Contract- 
ors have  received  orders  to  push  the  work  with  all  possible 
haste.     The  road  will  cost  about  $2,000,000. 


MISCELLANEOUS. 

A  vibrating  helmet  for  the  cure  of  nervous  headaches  has 
been  devised  by  a  French  physician.  It  is  constructed  of 
strips  of  steel,  put  in  vibration  by  a  small  electric  motor, 
which  makes  600  turns  a  minute.  The  sensation,  which  is 
described  as  not  unpleasant,  produces  drowsiness;  the 
patient  falls  asleep  under  its  influence  and  awakes  to  find 
that  the  pain  has  ceased. 

In  Siegel,  Cooper  &  Co.'s  new  department  store  in  New 
York  electrical  power  will  be  extensively  u-"ed.  The  build- 
ing will  contain  eight  large  passenger  elevators  and  at  least 
an  equal  number  of  freight  elevators.  All  of  these  will  be 
operated  by  electricity,  as  will  be  ihe  dumb  waiters  also. 
The  lighting  will  also  be  by  electricity.  A  unique  device 
for  lowering  packages  from  the  various  floors  to  the  delivery 
wagons  below  will  be  a  revolving  screw,  worked  by  elec- 
tricity. The  package,  which  may  be  as  large  as  three  feet 
each  way,  is  placed  upon  the  thread  of  the  screw  at  any 
floor.  The  screw  revolves  slowly,  and  a  partial  partition 
prevents  the  package  from  traveling  around  the  shaft  with 
the  screw.  As  the  screw  revolves  the  package  descends  to 
the  ground  level. 


TRADE  NEWS. 


A,  &  J.  M.  Anderson  of  Boston,  Mass.,  manufacturers 
of  the  pivotal  Boston  trolleys,  are  crowded  with  work  and 
state  that  indications  point  to  the  busiest  season  in  street 
railway  work  for  several  years. 

The  last  price  list  for  "electrical  mica"  issued  by  Eugene 
Munsell  &  Co.  of  New  York  is  the  most  complete  pamphlet 
of  the  kind  that  has  yet  appeared.  It  contains  a  full  de- 
description  of  the  firm's  stock  and  a  code  word  for  each  size. 

The  George  L.  Colgate  company  ol  New  York  reports 
an  unusual  amount  of  orders  on  hand  for  the  Keystone  in- 
struments for  future  delivery.  This  concern  has  recently 
been  obliged  to  add  to  its  working  force  in  order  to  keep 
apace  with  the  business. 

The  Electric  Storage  Battery  company  of  Philadelphia 
is  issuing  pamphlets  exploiting  different  applications  of 
storage  batteries  that  will  be  appreciated  by  the  general 
public.  Recent  examples  are:  "  Storage  Batteries  for 
Yacht   Lighting"  and  "Electric  Appliances  for  Carriages." 

The  price  made  on  the  Upton  arc  lamp,  by  the  Standard 
I'hermometer  company  of  Peabody,  Mass.,  has  brought  a 
large  amount  of  inquiries  and  orders,  especially  for  the 
direct  current  lamp.     This  concern,  it  will  be  remembered. 


is  the  original   manufacturer  of   the    Simplex,  Ward    and 
Knight  lamps. 

The  Metropolitan  Electric  company,  1S6-1SS  Fifth  ave- 
nue, Chicago,  reports  a  good  demand  for  the  Dayton  elec- 
tric ceiling  fan,  for  which  it  is  the  Chicago  agent.  The 
company  has  already  closed  some  nice  orders  this  season. 
I'he  Metropolitan  company  has  secured  the  exclusive  agency 
for  the  United  States  for  the  Ayer  self  locking  windlass. 
This  Tivindlass  has  several  important  improvemenis  and 
commends  itself  on  first  sight  to  all  practical  station  men. 

The  firm  of  Belden  &  Seely  of  New  York  reports  that 
they  have  nearly  three  times  the  amount  of  business  to  look 
after  at  present  as  they  had  a  year  ago  and  that  nearly  every 
mail  brings  information  regarding  some  new  extension  of  a 
street  railway  or  electric  lighting  business  and  that  they 
have  largely  increased  their  operative  force  in  order  to  com- 
plete the  contracts  now  under  way.  This  firm  also  has  an 
office  located  at  Syracuse,  N..Y.,  and  business  at  that  office 
is  very  brisk. 

The  Boudreaux  Dynamo  Brush  company  has  appointed  R. 
Leo  Van  der  Naillen  western  manager.  Mr.  Van  der  Naillen, 
a  Califomian  by  birth,  has  for  a  long  time  held  important 
positions  on  the  Pacific  Coast.  Connected  for  two  years 
wiih  the  San  Francisco  Edison  Light  &  Power  company, 
testing  engineer  of  the  Edison  underground  system,  assist- 
ant chief  of  the  San  Mateo  Railroad,  he  possesses  scientific 
attainments  as  well  as  practical  knowledge.  The  Boudreaux 
Dynamo  Brush  company  is  to  be  congratulated  upon  having 
placed  the  Chicago  office  in  Mr.  Van  der  Naillen's  hands. 

E.  F.  Draper,  general  manager  of  the  Globe  Electric 
Light  company  of  Boston,  Mass.,  has  recently  severed  his 
connection  with  that  company  and  expects  to  locate  in  New 
York.  Mr.  Draper  was  the  original  promoter  and  organ- 
izer of  this  company,  which  has  recently  been  fitting  up  a 
large  factory  at  Clifton  and  Shirley  streets,  Roxbury,  with 
the  latest  improved  apparatus  for  the  manufacture  of  incan- 
descent lamps  and  already  has  a  large  amount  of  orders  for 
immediate  delivery,  with  enough  work  on  hand  to  keep  a 
large  force  busy  for  some  time  to  come. 

fames  C.  Hobart  of  the  Triumph  Electric  company,  Cin- 
cinnati, in  company  with  Walter  H.  Whiteside,  the  Tri- 
umph company's  Chicago  manager,  called  at  the  office  of 
the  Western  Electrician  last  week.  Mr.  Hobart  re- 
ports a  most  satisfactory  business  for  his  company.  The 
Triumph  company  entered  the  field  only  a  comparatively 
short  time  ago,  and  the  Triumph  machines  are  now  seen 
everywhere.  Mr.  Hobart's  genial  manner,  along  with  his 
energy  in  pushing  for  business,  have  no  doubt  had  a  great 
deal  to  do  with  the  rapid  advance  of  his  concern's  busi- 
ness. 

The  Eddy  Electric  Manufacturing  company  of  Windsor, 
Conn.,  reports  a  large  amount  of  work  on  hand  and  that 
the  prospects  for  business  are  better  than  they  have  been  at 
any  time  within  the  last  year;  that  the  call  for  direct-con- 
nected apparatus  far  exceeds  that  of  previous  years.  Secre- 
tary A.  D.  Newton  of  this  company  recently  met  with  a 
pamful  accident.  In  boarding  a  street  car  in  Hartford  he 
slipped  and  sustained  a  severe  pain  of  the  ankle  and  muscles 
of  the  foot,  which  confined  him  to  the  house  for  several 
days.  He  will  be  obliged  to  carry  his  foot  in  a  plaster  cast 
for  some  time. 

The  demand  in  the  electrical  trade  for  the  Boudereaux 
dynamo  brush  has  exceeded  all  the  anticipations  of  this 
company.  Testimonials  recommending  its  efficiency  have 
been  received  from  the  leading  concerns  of  the  country 
which  testify  to  its  excellent  qualities.  The  brush  requires 
no  trimming  or  greasing,  and  the  guarantee  of  the  company 
that  it  will  elimmate  sparking  and  cutting  commends  it  to 
practical  men.  The  Boudereaux  Dynamo  Brush  company 
has  recently  established  its  principal  office  in  the  Postal  Tele- 
graph building.  New  York,  with  a  branch  in  the  Mailers 
building,  Chicago. 

As  the  electrical  business  becomes  more  settled,  the  pro- 
fession of  electrical  engineering  is  continually  taking  to  itself 
increased  dignity  and  importance.  The  attention  now  paid 
to  engineering  advice  is  well  indicated  by  the  elaborate 
printed  specifications  issued  for  the  proposed  municipal 
electric  light  plant  at  Owensboro,  Ky.,  by  Pierce  &  Rich- 
ardson, 1409  Manhattan  building,  Chicago,  who  have  been 
retained  by  the  city  as  consulting  engineers.  A  complete 
steam  and  electrical  plant  is  required  for  a  station  having  a 
capacity  for  120  arc  lamps  and  2,000  incandescent  lamps, 
the  latter  on  the  alternating  system.  The  bids  must  be  in 
by  May  30th. 

The  Clonbrock  Steam  Boiler  company  of  Brooklyn,  N. 
Y.,  has  been  obliged  to  add  a  large  force  of  help  in  order  to 
meet  the  extended  business.  It  has  been  unusually  good  of 
late  and  will  tax  the  works  to  the  utmost.  Preparations 
are  now  being  made  to  run  a  night  shift.  A  large  share  of 
the  business  of  this  company  is  being  taken  from  electric 
lighting  and  power  station,  and  the  letters  in  testimony  of 
this  boiler  are  very  numerous.  They  have  recently  gotten 
out  a  new  catalogue  with  illustrations,  which  will  be  sent 
upon  application.  The  following  are  a  few  of  their  recent 
sales:  The  Clearfield  Traction  company,  PhilHpsburg,  Pa., 
three  400  horse  power  boilers;  the  Pennsylvania  Railroad 
company,  Mt.  Holly,  N,  J.,  for  the  Burlington  lS;  Mt.  Holly 
division,  two  300  horse  power  boilers;  the  Upper  Lehigh 
Coal  company,  Upper  Lehigh,  Pa.,  one  400  horse  power 
boiler. 

Mr.  Yerkes  has  just  closed  a  contract  with  the  Siemens  Sz 
Halske  company  for  two  direct-connected  750  kilowatt  rail- 
way generators  for  the  Cicero  &  Proviso  company's  new 
power  house,  Chicago,  which  is  to  be  equipped  with  new 
material  throughout.  The  list  of  Siemens  &  Halske  rail- 
way generators  put  out  or  under  construction  by  the  Amer- 
ican company  now  foots  up  23  machines,  with  a  total  capac- 
ity of  16,020  kilowatts.  The  names  of  the  users  follow; 
Garden  City  Construction  company,  Chicago,  111.;  Toronto 
Street  Railway  company,  Toronto,  Ont.;  City  Railway 
company,  Dayton,  O.;  Ringing  Rocks  Street  Railway 
company,  Pottstown,  Pa.;  Cincinnati  Street  Railway  com- 
pany, Cincinnati,  O.;  D.  McCartney,   Ft.   Howard,  Wis.; 


West  Chicago  Street  Railway  company,  Chicago;  Citizens 
Street  Railway  company,  Detroit,  Mich.;  People's  Traction 
company,  Philadelphia,  Pa.;  Cicero  &  Proviso  Street  Rail- 
way company,  Chicago. 

The  Electric  Appliance  company  tells  of  an  amusing  ex- 
perience had  by  one  of  its  salesmen  in  an  Indiana  town  a 
few  days  ago.  The  salesman  was  exhibiting  a  pair  of  im- 
proved Hunnings  telephones  manufactured  by  the  Electric 
Appliance  company,  which  had  been  installed  for  exhibi- 
tion purposes.  A  large  committee  of  citizens  was  present  to 
witness  the  test  and  was  very  much  pleased  and  surprised  at 
the  wonderful  power  which  the  instrument  developed,  talking 
up  so  very  much  louder  than  anything  they  had  been  accus- 
tomed to.  One  of  the  committee  present  happened  to  be  a 
man  who  for  a  number  of  years  has  been  almost  deaf,  so 
much  so  that  conversation  could  be  carried  on  with  him 
only  by  means  of  considerable  shouting.  More  for  the  pur- 
pose of  a  joke  than  anything  else  the  salesman  asked  this 
gentleman  to  try  the  telephone,  which  he  proceeded  to  do, 
to  the  amusement  of  all  present.  It  is  hard  to  tell  whether 
the  man  himself  or  those  watching  the  proceedings  were  the 
more  surprised  when  he  who  had  been  called  deaf  was  able 
to  carry  on  a  conversation  with  the  other  end  of  the  line 
without  any  apparent  difficulty.  The  old  gentleman  himself 
was  so  highly  pleased  that  he  entertained  the  triumphant 
salesman  royally  that  night  and  the  next  day,  and  said  good- 
bye with  tears  in  his  eyes,  when  the  salesman  took  his  de- 
parture. The  Electric  Appliance  company  considers  that 
the  improved  Hunnings  telephone  scored  a  point  in  that 
town  which  will  not  soon  be  forgotten. 


BUSINESS. 


The  General  Electric  conipany  has  just  secured  an  addi- 
tional order  from  the  West  Side  Street  Railway  company  of 
Chicago,  for  100  double  car  equipments  with  G  E  Soo 
motors  and  200  K  2  controllers. 

Samson  spot  cord  is  the  trade  name  for  that  excellent 
material  manufactured  for  arc  light  and  trolley  cord  by 
the  Samson  Cordage  Works,  Boston,  Mass.,  who  will  be 
pleased  to  send  samples  and  prices  upon  application.  They 
report  a  large  demand  for  their  material. 

The  Partrick  &  Carter  company  of  Philadelphia  is  making 
a  decided  push  for  business  in  its  telephone  and  house  goods 
departments  and  looks  for  an  exceedingly  busy  summer,  as 
the  increase  in  building  construction  has  made  a  very  per- 
ceptible improvement  in  the  electrical  supply  business. 

R.  B.  Corey,  general  sales  agent  for  Incandescent  Arc 
Light  company  of  New  Yoi"k,  has  been  so  pressed  to  take 
care  ot  the  large  amount  of  business  of  late  that  he  has  se- 
cured the  services  of  W.  II.  Mackay,  who  is  favorably 
known  in  the  electrical  trade  for  his  push  and  energy  as  a 
salesman. 

An  attractive  catalogue  of  electrical  goods,  including  tele- 
phones, batteries,  telegraphic  supplies,  house  goods,  induc- 
tion coils  for  medical  purposes,  linemen's  tools,  etc.,  is 
issued  by  the  Manhattan  Electrical  Supply  company  of  32 
Cortlandt  street,  New  York.  It  forms  a  volume  of  over  200 
pages,  copiously  illustrated,  and  is  sent  upon  application. 

The  desk  set  offered  by  the  M.  &  B.  Telephone  company 
of  Philadelphia  is  having  a  large  sale  for  office  and  manu- 
facturing buildings  and  is  said  to  be  one  of  the  most  com- 
plete things  of  its  kind  manufactured.  This  concern  also 
manufactures  complete  exchange  plants  with  either  metallic 
or  grounded  circuits  and  is  prepared  to  deUver  switchboards 
of  any  size  or  design,  which  they  stand  ready  to  guarantee. 

T.  H.  Brady  of  New  Britain,  Conn.,  pioneer  in  the  manu- 
facture of  mast  arms,  is  working  his  entire  force  overtime  in 
order  to  fill  orders.  The  pole  swinging  hoods,  house  brackets 
and  other  specialties  manufactured  by  Mr.  Brady  are  of  the 
best  construction,  and  central  station  managers  who  are 
considering  the  extension  of  lines  will  be  furnished  with 
catalogues  and  prices  upon  application. 

The  Jewell  Belting  company  of  Hartford,  Conn.,  has  re- 
cently completed  what  is  known  to  the  belting  trade  as  the 
"mammoth"  belt  for  the  Washburn  &  Moen  Manufacturing 
company  of  Worcester,  Mass.  This  belt  is  78  inches  wide, 
iiS  feet  in  length  and  made  of  .selected  hides  one  inch  thick. 
It  is  stated  that  it  is  the  largest  belt  ever  manufactured  in 
the  world  and  it  reflects  great  credit  upon  the  Jewell  Belt- 
ing company. 

The  Standard  Paint  company  of  2  Liberty  street.  New 
York,  has  no  reason  to  complain  of  the  trade  for  '95  in  its 
familiar  P.  &:  B.  insulating  compounds,  as  may  be  judged 
from  the  following  extract  from  a  recent  letter:  "Notwith- 
standing the  various  changes  in  the  methods  of  manutac- 
lure,  which  would  naturally  decrease  the  use  of  our  preserv- 
ative paints,  insulating  compounds,  etc.,  we  are  every  day 
finding  new  uses  for  our  goods.  In  the  last  few  months 
our  orders  show  an  unprecedented  record  for  the  sale  of  our 
electrical  materials.  Many  unscrupulous  supply  houses  offer 
their  customers  who  ask  for  P.  &  B.  "something  just  as 
good,"  for  we  know  of  many  instances  where  parties  have 
taken  their  entire  orders  for  supplies  from  one  supply  house 
to  another  on  account  of  such  dealers  trying  to  substitute 
some  bogus  material  for  P.  &  B.  The  public  will  not  be 
fooled.  Ten  years  of  experience  and  satisfactory  results 
with  our  products  have  fully  proven  their  merits.  We  note 
in  reading  an  article  on  motor  repairs  by  W.  E.  Shepard 
that  he  several  times  mentions  P.  &  B.  In  speaking  of 
field  coils  he  specially  states  that  the  coils  will  give  no  trou- 
ble at  all,  either  by  being  charred  or  by  overcurrent  or  by 
grounding  if  given  a  coat  of  P.  &  B.  once  in  sLx  months; 
they  are  then  practically  waterproof  It  is  very  evident 
from  the  remarks  throughout  the  article  that  he  considers 
our  material  just  as  standard  as  any  of  the  old  and  well- 
known  electrical  goods,  which  is  very  gratifying  to  us.  We 
are  constantly  striving  to  keep  our  materials  to  the  front, 
and  find  no  great  effort  in  doing  so.  We  invite  electrical 
men  everywhere,  who  are  not  fully  acquainted  with  our 
materials,  to  send  for  our  latest  advertising  matter,  sam- 
ples, etc.,  which  we  will  gladly  furnish  gratis." 
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ILLHSTRATED    ELEGTRIGAL    PATENT    REG0RD. 


538.648.  Alternating  Current  Motor.     Engelbert  Arnold, 
Zurich,  Switzerland.     Application  filed  July  lo,  1894. 

A  method  is  described  of  starting  and  operating  motors  for 
alternating  currents  by  supplying  current  to  the  field  coils  in  a 
manner  to  produce  poles  at  certain  fixed  points,  and  current  of 
different  phase  in  a  manner  to  produce  poles  at  an  angle  with 
the  first  poles,  thereby  producing  a  rotary  field,  and  thereafter 
diminishing  the  angle  by  commutating  or  changing  the  field 
connections  and  diminishing  the  difference  of  phase.  The  cut 
shows  two  sets  of  field  windings,  f.vo  sets  of  field  connections, 
each  arranged  to  produce  poles  at  an  angle  with  the  poles  of 
the  other  set,  means  for  commutatins  or  changing  the  electrical 
connections  and  thereby  altering  the  angular  position  of  the 
poles  produced  by  one  set  of  field  connections,  means  for  vary- 
ing the  current  phases  in  the  two  sets  of  field  windings,  and  an 
armature  inductively  operated  thereby. 

538.649.  Closed  Conduit   Electric   Railway.     George  E. 
Baird,  Chicago,  111.     Application  filed  April  30,  1894. 

The  combination  with  the  track,  the  conduit,  the  main  con- 
ducting wire  and  the  contact  devices  of  the  curved  guide  rail, 
lying  at  the  outer  side  of  the  center  of  a  curved  track  section, 
the  rollers  arranged  at  suitable  intervals  along  the  inner  side  of 
the  center  of  the  section,  the  car  moving  on  the  track  and  pro- 
pelled by  a  suitable  electric  motor,  the  arms  dependent  from 
the  car  and  in  electrical  connection  with  the  motor,  the  hinged 
sections  supported  by  the  arms,  the  contact  wire  supported  by 
extensions  and  the  rollers  mounted  at  the  ends  of  the  ex- 
tensions and  adapted  to  move  along  the  guide  rail  as  the  car 
moves  along  the  curve,  the  rollers  being  adapted  to  receive  and 
guide  the  wire  during  such  movement. 

538.650.  Closed  Conduit   Electric  Railway.     George  E. 
Baird,  Chicago,  111.     Application  filed  June  11,  1894. 

The  combination  with  a  track  and  a  car  moving  thereon,  and 
provided  with  a  suitable  motor,  of  the  arm  dependent  from_  the 
car,  the  parallel  contact  bars  supported  by  the  arm,_  the  lines 
of  pipe  sections,  and  chambers  and  conducting  wires  lying 
within  the  pipe  section  and  chambers,  lespectively,  and  insu- 
lated except  at  points  of  exposure  within  the  chambers,  the  con- 
tact brushes  attached  to  the  wires,  the  oscillating  levers  pro- 
vided with  the  contact  blocks,  adapted  to  be  brought  into  con- 
tact with  the  Jjrushes,  and  members  attached  to  the  levers  and 
lying  outside  the  chambers,  the  members  being  adapted  to  be 
actuated  by  the  contact  bars,  respectively,  as  the  car  moves 
along  the  track,  whereby  the  wires  may  be  brought  into  electri- 
cal connection  with  the  motor. 


NO.    538,6^8. 

538,651.  Telegraph  Key.  Charles  W.  Bradford,  Clinton, 
Me.     Application  filed  January  24,  1S94. 

The  essential  parts  of  this  instrument  are  a  base,  a  key  lever 
and  a  pivoted  bar  or  lever  carried  by  the  key  lever  and  adapted 
to  normally  make  contact  with  the  contact  post  A  stem  is 
loosely  connected  with  the  inner  end  of  the  bar,  a  button  on  the 
key  lever  through  which  the  stem  passes,  a  disk  at  the  upper 
end  of  the  stem,  and  a  pin  passing  through  the  disk  and  but- 
Ion  to  prevent  the  (ormer  from  turning  independently  of  the 
latter. 

538.669.  Safety  D-'vice  for  Electric  Motors.  Rudolf 
Eickemeyer,  Yonkers,  N.  Y.  Application  filed  July 
13,  1S92. 

The  arrangement  illustrated  includes  a  shunt  motor,  a  safety 
device  including  both  branches  of  the  circuit  of  the  motor  and 
arranged  to  short-circuit  (he  motor  on  disturbance  in  the  bal- 
ance of  the  circuits. 

538.670.  Electric  Transfer  Switch.  Axel  Ekstrum,  Lynn, 
Mass.     Application  filed  September  7,  1893. 

A  set  of  terminals  are  connected  respectively  with  the  posi- 
tive wires  of  a  work  circuit  and  two  or  more  sources  of  current. 
A  corresponding  set  of  terminals  are  connected  to  the  negative 
wires  of  the  work  circuit  and  ihe  sour.'esof  turrent,  all  positive 
terminals  being  in  the  same  plane  and  all  negative  terminals 
being  in  another  plane  parallel  thereto,  a  switch-arm  or  con- 
nector in  the  plane  of  the  positive  terminals  adapted  to  vary 
the  connections,  a  second  switch-arm  in  the  plane  of  the  nega- 
tive terminals  adapted  to  correspondingly  vary  the  connections 
between  them,  and  an  operating  device  for  simultaneously  mov- 
ing both  switch-arms  and  thus  connecting  the  work  circuit  to  any 
of  the  sources  of  current. 

538,686.  Electric  Time  Alarm  Clock.  Max  Leibecke,  St. 
Paul,  Minn.     Application  filed  February  2S,  1S95. 

In  an  alarm  clock,  the  combination  with  the  clock  mechanism, 
the  hands,  the  dial,  and  the  face  plate,  of  a  metal  ring  sur- 
rounding the  dial  and  divided  in  a  plane  at  right  angles  to  the 
axis  of  the  hands  into  outer  and  inner  halves  having  a  slot  be- 
tween them,  blocks  sliding  in  the  slot,  contact  pins  sliding 
through  the  litocks  radia!  to  the  shaft  and  having  their  inner 
ends  turned  at  right  angles  to  their  bodies,  and  a  spring  carried 
by  the  hour-hand  and  adapted  to  make  electrical  contact  with 
the  inner  end  of  any  pin  which  is  moved  inward. 

538,695.  Electric  Soldering  Iron.  William  H.  Osborne, 
Prince's  Bay,  N.  Y.,  and  George  R.  Meitzler,  Cincin- 
nati, Ohio.     Application  filed  February  13,  1895. 

There  are  included  a  soldering  head,  a  heating  core  for  it,  a 
hollow  shank  carrying  electric  conductors  and  provided  with  a 
shoulder,  a  hollow  handle  on  the  shank,  a  nut  on  the  latter  and 
within  the  hollow  part  of  the  handle,  whereby  this  latter  in  con- 
junction with  the  shoulder  is  held  and  confined  in  position  on 
the  shank. 

538,700.  Electric  Elevator.  George  H.  Reynolds,  New 
York,  N.  Y.     Application  filed  January  27,  1S90. 

A  traveling  trip  is  arranged  to  rork  on  its  carriage  and  is 
provided  with  arms,  a  pivoted  switch  is  also  provided  with 
arms,  the  switch  being  mounted  in  the  path  of  the  arms  of  the 
traveling  trip,  and  mechanism  for  producing  the  combined 
traveling  and  rocking  motion  of  th  e  trip. 


Issued  May  7,  i8g^. 

538,744.  Speed  Regulator  for  Electric  Motors.  Frank  B. 
Rae,  Detroit,  Mich.  Application  filed  August  28, 
1894. 

The  comb'nation  illustrated  includes  an  electric  motor  for  an 
Organ,  a  rheoslatic  switch  for  controlling  the  motor,  a  friction 
drive  mechanism  for  actuating  the  contact  hand  forwardly,  and 
devices  controlled  by  the  pressure  or  volume  of  the  motive 
fluid  or  gas  for  returning  the  hand, 

53^j757'  Dynamo-electric  Machine.  Addison  G.  AVater- 
house,  Pittsburg,  Pa.  Application  filed  February  4, 
1 889. 


^IX^-'^' 


NO.    538,669. 

A  field-magnet  having  two  poles,  ea  h  derived  through  three 
or  more  pole-pieces,  two  contact  brushes  connected  with  each 
other  through  the  work-circuit  and  through  the  coils  of  those 
pole-pieces  of  opposite  polarity,  from  the  magnetization  of 
which  the  revolution  of  the  armature  tends  to  detract,  and  a 
third  brush  applied  to  ihe  commutator  in  advance  of  the  line 
of  maximum  commutation,  and  connected  with  a  point  on  the 
commutator  of  different  potential  through  the  coils  of  those 
pole-pieces  the  magnetization  of  whi.h  the  revolution  of  the 
armature  tends  to  augment. 

53^)758.  Preventing  Electrolysis  of  Street  Pipes.  Richard 
Watkins,  Sacramento^  Cal.  Application  filed  June  25, 
1894. 

The  method  described  consists  in  connecting  the  pipes  with 
the  return  conductor  proper  by  means  of  metallic  conductors, 
and  also  connecting  the  pipes  with  the  generator  forming  a 
part  of  the  electric  circuit,  whereby  the  pipes  receive  and  con- 
duct the  surplus  electricity,  which  would  otherwise  indirectly 
charge  the  earth  adjacent  to  or  surrounding  the  pipes. 

538,764.  Electro- therapeutic  Apparatus.  Franz  Borsodi, 
Magyar-Banhegyes,  Austria-Hungary.  Application 
filed  October  22,  1S88. 

The  claim  fellows:  In  an  electro-therapeutical  apparatus, 
the  combination  with  the  plates  secured  together,  to  form  a  re- 
cess, a  voltaic  pile  located  in  said  recess,  and  a  bail  secured  to 
the  plates  and  electrically  connected  with  the  voltaic  pile  by 
wires. 

538,773.  Electric  Tower  Clock.  James  H.  Gerry  and 
P'rederick  M.  Schmidt,  Brooklyn,  N.  Y.  Application 
filed  November  15,  1S94. 

An  electric  motor  and  train  for  driving  the  do  k  hands  are 
provided  as  well  as  means  controlled  by  a  distant  master  cl  ck 
lor  operating  the  motor  at  pre-determined  intervals,  means  for 
arresting  the  movement  of  the  clock  hands  and  simultaneously 
disconnecting  them  from  the  motor  and  breaking  communica- 
tion between  the  motor  and  its  operating  means,  whereby  the 
shock  of  arresting  the  momentum  of  the  motor  is  avoided. 

538,777.  Electric  Watchman's  Clock.  Otto  E.  Haus- 
Ijurg,  New  York,  N.  Y.  Application  filed  April  17, 
1S94. 

A  watchman's  time  detector  system  consisting  of  the  combi- 
nation of  a  generator  of  electricity,  a  main  conducting  line  con- 
necting the  poles  of  the  generator,  electro-magnetic  circuit  in- 
terrupters at  sub-stations,  an  electric  recorder  at  a  sub-station, 
all  in  circuit  with  the  line,  and  a  manual  circuit  closer  in  the 
line  for  controlling  the  circuit  of  the  interrupters  and  the  re- 
corder is  described. 


538,838.  Supply  System  for  Electric  Railways.  William 
Lawrence,  New  York,  N.  Y.  Application  filed  April 
28,  1894. 

A  series  of  junction  boxes  is  provided,  each  consisting  of  a 
rigid  wall  or  casing,  and  a  movable  portion  as  a  diaphragm 
constructed  and  arranged  to  support  a  service  conductor,  and 
an  intermediate  air-tight  flexible  joint;  and  a  superimposed 
sectional  bar  service  conductor;  one  box  being  located  near 
each  end  of  a  section  of  the  working  conductor  and  arranged 
to  hold  it  in  normal  position. 
538,844.  Trolley  Bar.  Clarence  Parker  and  Arthur  R. 
Trepagnier,  New  Orleans,  La.  Application  filed  July 
13,  1S94. 

A  trolley  comprising  the  lower  wheel  at  the  end  of  the  main 
bar,  the  supplemental  bar  pivoted  on  the  main  bar  and  the  up- 
per wheel  carried  at  the  forward  end  of  the  supplemental  bar, 
and  bearing  on  the  top  of  the  wire  or  conductor. 

538,871.  Electrically  Operated  Switch.  Henry  A.  Hart- 
man,  Philadelphia,  Pa.  Application  filed  January  12, 
1895. 

The  features  of  this  invention  are  a  box,  two  sets  of  magnets 
therein,  a  frame  secured  to  the  box,  guides  on  the  frame,  a  rod 
mounted  on  the  guides,  an  armature  for  the  magnets,  secured 
to  the  rod.  a  switch  connected  by  a  system  of  toggle  levers  with 
the  armature  and  mechanism  on  the  car  being  adapted  to  com- 
plete the  circuit 

538,904.  Electrical  Connection.  James  M.  Faulkner, 
Philadelphia,    Pa.      Application    filed    February    28, 

1895- 

This  is  an  electric  bond  comprising  the  curved  conductor 
with  bent  tapered  ends  and  the  perforated  securing  ears  at  the 
bends. 

538,919.  Absorptive  Material  for  Storage  Batteries.  Ed- 
ward R.  Knowlep,  Brooklyn,  N.  Y.  Application  filed 
October  15,  1891. 

The  method  of  forming  an  absorptive  material  for  storage 
batteries  consists  in  first  making  a  mixture  of  red  oxide  of  lead 
and  yellow  oxide  of  lead,  and  then  subjecting  such  mixture  to 
a  complete  process  of  sulphation  before  its  application  to  bat- 
tery plates, 
538,971.  Cautery  Electrode.  Michael  F,  Laughlin,  New 
York,  N.  Y.     Application  filed  March  7,  1894. 


NO.  528,744. 

538,786.  Electric  Railway.  Henry  R.  McLean  and 
Gustav  A..  Kornetzke,  Schenectady,  N.  Y.  Applica- 
tion filed  August  3,  1S94. 

There  is  described  a  conduit  formed  In  or  adja-ent  to  a  rail 
upon  which  the  vehicles  travel  and  containing  an  electric  con- 
ductor, in  combination  with  a  vehicle  wheel  provided  with  a 
concentric  insulated  spring  mounted  metallic  disk  projecting 
into  the  '•onduit  and  makin  ^  electric  connection  with  the  con- 
ductor therein. 

538,816.  Telegraphic  Sounder.  Jesse  H.  Bunnell,  New 
York,  N.  Y.     Application  filed  April  ig,  1893. 

In  a  telegraphic  sounder  the  combination  of  its  vibrating  ar- 
mature, a  trunnion  yoke  in  which  the  armature  is  pivotally 
mounted,  a  co-operating  electro-magnet  also  carried  upon  the 
trunnion  yoke,  and  a  resonator  upon  which  the  anvil  of  the  ar- 
mature is  mounted. 

538,825.  Commutator.  Jonathan  P.  B.  Fiske,  Alliance, 
Ohio.     Application  filed  February  9,  1895. 

The  combination  is  claimed  with  an  armature  and  a  commu- 
tator, of  cross  connections  for  the  commutator,  projecting 
within  the  end  of  the  armature  winding. 


NO.    538,670. 
In  combination    the  platinum  wire  loop,  the  loop  handle,  the 
resisting  bar  sliding  on  the  loop,  and  the  electric  circuit  wires. 

538,975.  Telephone  System.  James  W.  McDonough, 
Chicago,  111.     Application  filed  May  21,  1891. 

An  automatic  telegraphic  or  telephonic  exchange  system  is 
claimed,  comprising  subscribers"  ciriuit  wires,  means  at  the 
will  of  the  subscriber  for  connecting  any  two  of  them  together, 
a  locking  apparatus  for  maint  ininc  such  connei:tion,  and  a 
time  limit  apparatus  for  unlocking  the  locking  mechanism  ai  a 
predetermined  time  independently  of  the  subscriber  or 
operator. 
538,983.     Interior   Conduit.     Oliver    G.    Traphagen  and 

Francis-  W.  Fitzpatrick,  Duluth,    Minn.     Application 

filed  February  4,  1S95. 

An  improved  conduit  for  electric  light,  telephone  and  tele- 
graph wires,  pneumatic  tubes  and  similar  elements  is  described, 
comprising  a  flat  strip  having  channels  therein,  a  molding  se- 
cured to  the  flat  strip  at  ea'h  side  and  a  glass  face  or  plate  held 
in  place  between  the  moldings, 
538,999.  Electric  Arc  Lamp.  Samuel  S.  AUin,  London, 
England.     Application  filed  October  29,  1S94. 

In  this  lamp  the  carbon  holders  are  connected  by  a  chain 
passing  over  guide  pulleys  and  a  sprocket  wheel  geared  to  an 
escapement  which  is  governed  by  a  brake  in  combination  with 
a  lever  having  one  arm  linked  to  the  core  of  a  solenoid  and 
having  mounted  on  its  other  arm  the  guide  pulley  from  which 
the  chain  leads  to  the  lower  holder.  A  lever  or  equivalent 
connection  from  the  lever  to  the  brake  lever  is  provided  so  that 
the  escapement  is  released  when  the  lamp  is  not  in  circuit. 

539,000.  Electrical  Hose  Signaling  Apparatus.  William 
Fowler,  Colorado  Springs,  Colo.  Application  filed 
June  20,  1S94. 

One  claim  reads:  In  a  hose  signaling  apparatus,  the  com- 
bination with  the  coupline  part  of  the  insulating  ring  located 
in  the  part  and  provided  with  a  recess,  a  spring  actuated 
bevel-faced  contatt  plug  located  in  the  recess  and  having  a  lug 
engaging  a  groove  in  the  wall  of  the  recess,  whereby  the  plug 
cannot  be  turned  therein,  an  insulating  locking  collar  inserted 
in  the  outer  extremity  of  the  recess  around  the  plug  and 
adapted  to  engage  the  lug  thereon  whereby  the  plug  is  secured 
against  accidental  removal,  and  a  circuit  wire  carried  by  the 
hose  and  passed  through  a  longitudinal  aperture  formed  in  the 
plug  and  secured  to  the  outer  extremity  thereof. 

539,017.  Electrically  Arranged  Hose  Coupling.  William 
Fowler,  Colorado  Springs,  Colo.  Application  fi  led 
November  30,  1894. 

In  an  electrically  arranged  coupling  having  an  insulating 
ring  attached  thereto,  the  gasket  having  dovetailed  projections 
adapted  to  engage  counterpart  recesses  formed  in  the  face  oi 
the  insulating  ring. 

539,019.  Electric  Lighting  System.  Rufus  N.  Chamber- 
lain, New  York,  N.  Y.     Application  filed  October  22, 

1894. 

This  system  includes  a  source  of  mechanics  1  power,  an  alter- 
nating current  generator,  a  direct  current  generator,  a  trans- 
lating circuit  connected  to  the  alternating  current  generator, 
storage  batteries  connected  with  the  direct  current  generator, 
means  of  disconnecting  the  alternate  current  generator  from 
the  source  of  mechanical  power  and  means  for  mech.anically  " 
connecting  the  direct  curient  machine  as  a  motor  lo  the  alter- 
nating current  generator. 
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Electrical    Equipment    of    A.     M.    Roth- 
schild &  Co.'s  Store,  Chicago. 

In  Chicago  no  other  recent  electrical  installation  has  ex- 
cited such  general  interest  as  the  plant  in  the  great  depart- 
ment store  of  A,  M.  Rothschild  &  Co.  at  State  and  Van 
Baren  streets.  This  is  partly  due  to  the  fact  that  public  at- 
tention has  been  attracted  to  every  feature  of  this  imposing 
establishment,  which  has  been  launched  fully  equipped  in 
the  keen  contest  for  retail  trade  in  Chicago,  but  principally 
because  of  the  ]a\-ish  use  made  of  the  electric  light  as  an  ad- 
vertising attraction,  and  also  because  this  is  the  first  plant 
to  be  equipped  with  the  new  Thompson-Ryan  dynamos. 

An  exterior  view  of  the  buildings  constituting  the  present 


facturing  company  of  Ridgway,   Pa.,  which  has  entered  the 
electrical  field. 

The  principal  interest  in  the  generating  plant  centers  in 
the  new  dynamos,  which  were  installed  under  the  personal 
supervision  of  one  of  the  inventors,  Milton  E.  Thompson. 
These  dynamos  are  constructed  upon  the  principles  and  em- 
body the  improvements  described  in  a  paper  recently  read 
before  the  American  Institute  of  Electrical  Engineers  by 
Prof.  Harris  J.  Ryan,  Mr.  Thompson's  associate.  They 
are  the  direct  outgrowth  of  the  experimental  and  scientific 
researches  there  described,  and  involve  many  radical  de- 
partures in  detail  of  construction,  as  well  as  in  principles  of 
design,  from  the  ordinary  types  of  this  class  of  machinery. 


through  a  fan  blower.     The  hollow  space  inside  the  arma- 
ture is  large  and  extends  through  the  commutator. 

The  fields  are  of  steel  arid  consist  of  but  three  pieces. 
The  pole  ring  is  one  single  steel  casting,  and  contains  the 
principal  distinguishing  feature  of  this  dynamo— the  balanc- 
ing coils.  These  coils  are  wound  through  slots  cored  in 
the  ring  and  are  connected  in  series  with  each  other  and 
with  the  armature.  They  serve  the  triple  purpose  of  bal- 
ancing the  magnetic  effects  of  the  armature  currents,  of 
producing  a  field  of  just  the  requisite  strength  for  proper 
commutation,  and  of  affording  what  little  compounding  is 
needed.  The  field  ring  proper  is  made  in  two  pieces,  sep- 
arating in  halves,  and  is  of  such  a  shape  as  to  entirely  en- 
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store,  showing  the  light  tower  on  the  corner,  the  lofty  glass 
globe  and  the  adjacent  lamp-studded  sign  and  "lightning- 
flash"  is  given  in  Fig.  2.  The  engines  and  dynamos  in 
the  basement  are  illustrated  in  Fig.  i,  while  Fig.  3  shows 
the  automatic  switch  by  which  the  exterior  changing  light- 
ing effects  are  obtained.  This  switch  is  in  a  fire-proofed 
room  in  the  base  of  the  tower. 

Two  engine- dynamos  of  the  same  type  and  capacity  sup- 
ply the  current.  Simple  McEwen  engines,  with  cylinders 
15  by  16  inches,  operating  at  So  pounds  steam  pressure 
and  275  revolutions,  are  directly  coupled  to  two  100  kilo- 
watt, no  volt,  ten-pole  Thompson-Ryan  dynamos  in  the 
compact  manner  shown  in  the  illustration.  The  dynamos 
are  connected  in  parallel,  and,  with  the  feeder  circuits,  are 
controlled  from  the  white  marble  switchboard  shown  in  the 
picture.  Weston  instruments  are  used.  The  generating 
units  were  built  and  installed  by  the  J.  H.  McEwen  Manu- 
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One  of  the  most  striking  features  of  the  design  is  the 
great  depth  of  copper  on  the  armature.  The  depth  of  the 
slots  for  armature  winding  is  unusually  great  and  is  more 
than  double  that  usually  allowed  for  an  armature  of  this 
diameter.  Thus  the  amount  of  copper  on  this  armature  is, 
as  claimed,  much  greater  than  on  the  ordinary  type  of  ar- 
mature of  the  same  size,  and  accounts  for  the  large  output 
of  these  machines  per  pound  of  weight.  The  armatures 
are  wound  with  a  four-circuit,  drum  winding,  connected  on 
the  wave  system.  The  winding  is  built  up  of  bars,  which 
are  thoroughly  taped  and  shellacked  and  further  separated 
from  each  other  by  means  of  micanite  strips.  These  bars 
are  wedged  immovably  in  the  slots,  and  are  riveted  and  sol- 
dered together  at  the  ends.  The  ventilation  is  effected 
principally  by  the  peculiar  style  of  armature  connection 
used,  which  leaves  hundreds  of  small  air  ducts  between  the 
armature  conductors,  through  which  the  air  circulates  as 


close  and  protect  the  field  coils.  The  field  coils  are  wound 
on  wooden  forms  and  afterward  slipped  off  and  thoroughly 
taped,  no  metal  spools  being  used.  This  method  of  entirely 
enclosing  the  field  coils  is  a  decided  advantage  in  this  type 
of  machine,  since  the  field  losses  are  so  small  that  all  the 
heat  is  radiated  directly  from  the  field  castings  without  any 
difhculty. 

The  arrangement  of  brush-holders  also  presents  some 
novel  features.  The  yok';  ring  is  supported  by  four 
small  brackets  bolted  directly  to  the  field  casting.  This 
yoke  ring  carries  two  brass  rings,  to  which  are  bolted  al* 
ternately  the  brush-holders.  The  whole  arrangement  is 
simple  an'd  efTective,  and  no  part  of  it  interferes  in  any 
way  with  the  accessibility  of  brushes  and  commutator. 
The  brush  yoke  is  bolted  rigidly  fast  to  the  fields,  and 
the  brushes  are  never  shifted  under  any  changes  or  con- 
ditions of  load.     The  compounding  may  be  changed  some- 


250 

wiiat  by  shifting  the  brushes,  but  this  once  properly  ad- 
iusted  there  is  no  occasion  for  their  ever  being  moved  again. 
The  machines  are  noticeably  small  and  compact,  the 
outside  diameter  of  the  field  being  less  than  50  inches, 
and  the  armature  but  30  inches  in  diameter.  The  total 
weight  of  the  dynamo  is  but  6,000  pounds,  which  is  an 
output  of  167^  watts  per  pound.  On  looking  at  this  ma- 
chine one  is  inclined  to  doubt  its  high  capacity,  and  yet 
it  has  an  armature  cross-section  of  over  1,000  circular 
mils  per  ampere  at  its  full  rated  capacity  of  900  amperes. 
The  machines   have  not  been  run  long    enough  to  afford 
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a  thorough  test,  but  are  said  to  have  satisfactorily  carried 
a  load  of  1,500  amperes. 

The  general  electrical  equipment  of  the  store  was  placed 
in  charge  of  the  Louis  K.  Comstoclc  company.  The  lighting 
system  comprises  about  400  Brash  incandescent  arc  lamps 
and  about  500  incandescents.  In  addition  to  this  there  is  the 
exterior  tower,  which  is  equipped  with  about  2,900  ten 
candle  power  incandescent  lamps.  The  tower  itself  is  sur- 
mounted with  a  glass  sphere  provided  with  60  incandes- 
cents. Across  the  top  of  the  building  is  a  sign  "A.  M. 
Rothschild  &  Co."  and  a  streak  of  ''lightning,"  in  all  of 
which  there  are  about  500  lamps. 

The  construction  throughout  the  building  was  not  planned 
or  executed  as  a  whole,  owing  to  the  fact  that  the  corner 
building  was  erected  first,  and  the  equipment  provided  for  it 
alone.  Then  the. next  building  to  the  corner  was  erected 
and  provided  with  its  equipment.  The  third  building  is  an 
old  one  remodeled  and  was  provided  with  its  own  equip- 
ment. The  three  were  afterward  thrown  together,  so  that 
there  are  three  systems  brought  together  at  one  switch- 
board. The  convertible  system  was  used  throughout  in  the 
wiring,  and  each  outlet  was  so  wired  that  arc  lamps  burn- 
ing two  in  series  or  a  bunch  of  incandescent  lamps  could  be 
used. 

The  tower,  Fig.  2.  forms  the  novel  part  of  the  construc- 
tion work.  It  consists  of  an  iron  framework,  around  which 
is  built  a  galvanized  iron  sheathing,  built  up  in  sections, 
diamond  shaped.  Each  section  is  provided  with  one  lamp. 
Two  horizontal  rows  of  lamps  form  one  circuit,  which 
is  carried  to  a  rotary  switch  in  a  room  in  the  basement  di- 
rectly underneath  the  tower.  The  multiplicily  of  wires  in 
the  tower  is  taken  care  of  in  the  following  manner:  A  cas- 
ing of  wood  extends  from  top  to  bottom  of  the  tower  inside 
and  is  fastened  securely  to  either  side  of  an  iron  ladder 
extending  from  top  to  bottom.  All  the  positive  wires  in 
the  tower  are  in  one  casing  and  all  the  negatives  in  the 
other.  When  the  circuit  leaves  the  casing  to  pass  around 
the  tower  horizontally,  it  is  protected  from  contact  with 
the  wood  by  a  diminutive  porcelain  bushing.  The  wiring 
is  so  arranged  that  every  circuit  finds  its  way  ultimately  to 
its  appropriate  binding  post  on  the  rotary  switch. 

The  sockets  used  for  the  lamps  in  this  tower  were  espe- 
cially design:d  for  this  work  by  J.  H.  Stahley  and  made  by 
the  Bryant  Electric  company,  the  principal  feature  being 
that  no  part  of  the  socket  is  exposed  in  any  way  to  the 
weather,  except  the  outside  porcelain  surface.  Each  socket 
is  fastened  by  means  of  two  bolts  to  a  galvanized  iron  cup 
similar  in  shape  to  the  cover  of  an  ordinary  tin  pail.  This 
cover  is  made  to  fit  tight  on  the  outside  of  a  collar  of 
galvanized  iron  soldered  to  the  center  of  each  diamond  sec- 
tion. The  socket  and  its  cup  are  then  put  in  place  and  the 
socket  protrudes  through  the  opening  in  the  center  of  the 
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diamond-shaped  section.  Every  socket  is  capable  of  re- 
moval from  within,  so  that  all  lamps  can  be  replaced  by  a 
trimmer  from  the  interior  of  the  tower.  The  manhole 
entrance  to  the  tower  is  just  above  the  roof  of  the  building. 

The  rotary  switch  which  operates  the  column.  Fig.  3,  is 
quite  novel  in  design.  It  consists  essentially  of  two  long 
shafts,  connected  by  a  train  of  gears  to  a  small  Crocker- 
Wheeler  motor  carrying  a  fiber  pinion.  The  shafts  are 
thus  made  to  revolve.  The  speed  of  the  motor  is  about 
Soo,  and  the  train  of  gears  reduces  the  revolutions  of  the 
motor  in  the  ratio  of  250  to  i.  The  shafts  ot  this  rotary 
switch  are  each  provided  with  75  cams,  which  are  capable 
of  adjustment  with  set  screws.  The  direction  of  the  ad- 
justment is,  of  course,  the  direction  of  the  rotation  of  the 
cam.  Each  cam  in  the  course  of  one  revolution  raises  and 
then  releases  a  lever  which  operates  a  knife  switch,  this 
switch  controlling  the  circuit  which  is  connected  into  its 
binding  screw.  The  capacity  of  this  switch  is  75  cams  on 
each  shaft,  and  therefore  the  switch  controls  150  circuits, 
each  circuit  carrying  20  ten  candle  power  lamps  disposed  on 
the  column  in  two  rows,  of  eleven  and  nine  lamps  each, 
arranged  alternatelv.  The  motor  actuating  the  rotary  switch 
is  provided  with  a  removable  pinion,  and  other  pinions 
are  provided,  which  give  different  speeds.  The  original 
intention  was  to  send  a  band  of  light  consisting  of  about 
eight  rows  of  lamps  from  the  bottom  to  the  top  of  the 
column  in  30  seconds.  This  was  found  to  be  too  slow  and 
the  speed  of  the  switch  was  doubled,  sending  a  band  of 
light  to  the  lop  of  the  column  in  15  seconds. 

After  this  switch  was  built  the  owneis  decided  lo  erect  on 
the  roof  of  the  building  a  sign,  to  be   operated  also  by  a 
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Strength  and  solidity  to  the  whole  machine.  The  shafts  are 
steel,  the  cams  brass,  knife  switches  copper  mounted  on 
slate,  the  gears  bronze  and  the  motor  pinion  fiber,  the  whole 
mounted  on  cast-iron,  making  an  absolutely  non-combus- 
tible piece  of  apparafjs.  This  switch  is  the  work  of  W.  E. 
Sinclair  of  Goltz  &  Sinclar  of  Milwaukee,  who  own  the 
patents  covering  it.  Its  successful  operation  from  the  very 
first  moment  that  it  started  reflects  great  credit  upon  the 
ability  of  the  patentee  and  upon  the  conscientious  way  in 
which  his  work  was  carried  out. 

At  the  public  opening  of  the  store  on  the  evening  of  the 
iSth  instant,  the  lighting  features  excited  the  admiration  of 
a  crowd  made  up  of  many  thousands  of  people. 

The  store  is  to  be  extended,  and  it  is  said  that  an  order 
has  been  placed  with  the  Brush  company  for  600  additional 
arc  lamps  and  two  125  light  arc  dynamos.  With  i,ooo  arcs 
the  establishment  will  be  lighted  on  a  more  extensive  scale 
than  any  other  retail  store  in  the  country. 


Affairs  of  the  Milwaukee  Street  Railway 
Company. 

[Special  correspondence  of  the  Western  Electrician.] 

Milwaukee,  May  20. — Henry  C.  Payne  of  this  city  and 
George  B.  Sheldon  of  New  York,  were  today  appointed 
receivers  for  the  Milwaukee  Street  Railway  company. 
Judge  Jenkins  required  each  of  the  receivers  to  filed  a 
bond  of  $50,000. 

The  company  has  never  paid  any  interest  upon  its  bonds, 
and  on  June  ist,  for  the  fourth  time,  it  will  default  interest 
upon  these  securities.     The  bondholders  have  been  very  in- 
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rotary  switch.  The  capacity  of  the  switch  as  installed  was 
fully  taken  up  by  the  column,  so  that  it  was  necessary  to 
increase  its  capacity  by  building  an  addition  to  the  switch 
of  20  cams.  The  cams  were  built  up  exactly  as  the  first 
set  and  the  shafts  were  connected  with  the  first  shafts  by 
flange  couplings.  This  method  of  increasing  the  capacity 
of  the  switch  at  once  testified  to  its  excellent  design,  since 
it  can  be  readily  seen  that  any  other  additions  could  be 
made  in  the  same  manner  and  at  very  small  expense,  the 
limit  being  only  the  space  in  the  room.  The  switch  itself 
is  built   up   on  a  cast-iron   bed-plate,   which   gives    great 


dulgent  heretofore,  surrendering  their  interest  coupons  for 
the  first  iS  months.  The  company's  bonded  indebtedness 
amounts  to  $[1,275,000.  It  is  stated  on  good  authority 
that  the  company  could  have  paid  the  interest  which  will  be 
due  June  ist,  but  that  no  way  for  paying  the  interest  due 
next  December  could  be  seen,  and  hence  it  was  determined 
to  have  a  receivership  at  once. 

More  than  90  per  cent,  of  the  bondholders  agreed  to  the 
receivership  proceedings,  the  step  being  considered  not  only 
wise  but  necessary.  The  North  American  company,  which 
owns  $5,iSo,ooo  of  the  bonds,  has  assented  to  the  step  in' 
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the  belief  that  it  will  ultimately  increase  the  value  of  its 
assets.  The  suit  for  receivership  was  entirely  friendly.  The 
parpose,  it  is  stated,  is  to  effect  a  reorgani2ationof  the  com- 
paDy  on  a  basis  favorable  to  the  bondholilers.  There  is  a 
general  impression  that  when  the  receivership  proceedings 
are  wound  up,  it  will  be  found  that  the  holders  of  stock 
have  lost  everything  that  they  had  invested  in  the  lines.  To 
a  very  great  extent,  however,  the  stockholders  and  the 
bondholders  are  identical,  so  that  the  freezing  out  of  the 
stockholders  will  not  be  much  of  a  hardship. 

Xext  to  the  Xorlh  American  company  ihe  Deutsche 
Bank  of  Berlin,  Germany,  is  the  largest  holder  of  the  street 
railway  bonds.  Washington  Decker  of  this  city,  who  sold 
the  West  Side  Street  Railway  company  to  the  Milwaukee 
Street  Railway  company,  and  Charles  F.  Pfister,  who  sold 
the  old  Milwaukee  electric  railway  to  the  company,  are 
each  the  holders  of  about  $500:000  of  the  securities.  Henry 
C.  PajTie  of  this  city  is  said  to  hold  about  $75,000  of  the 
bonds  and  a  like  amount  of  stock.  The  rest  of  the  stock 
and  the  rest  of  the  bonds  are  held  in  the  Kast- 

The  $11,275,000  of  the  company's  bonds  bear  interest  at 
the  rate  of  5  per  cent,  per  annum.  The  value  of  the  cou- 
pons which  have  been  surrendered  without  the  payment  of 
interest  is  estimated  at  $836,250,  being  the  interest  upon 
about  $10,000,000  ot  the  bonds  for  eighteen 
months.  The  first  issue  of  bonds  was  $10,- 
ooo,"000.  When  the  Becker  or  West  side  lines 
were  bought  additional  bones  to  the  amount 
of  $1,175,000  were  issued.  It  is  understood 
that  the  coupons  on  all  the  bonds  except 
$37.">ooo  of  the  issue  of  $10,000,000  and  on 
the  bonds  issued  to  pay  for  the  Becker  lines, 
representing  $1,275,000,  have  been  surren- 
dered. The  interest  due  upon  the  bonds  for 
the  six  months  ending  May  31st  is  $300,000, 
which,  with  the  back  interest  due  upon  the 
bonds  whose  holders  retain  their  coupons, 
makes  a  total  of  $416,250.  The  bonds  are 
quoted  at  65  cents  upon  the  dollar,  and  it  is 
said  that  they  will  ail  be  surrendered  at  50 
cents  on  the  dollar  in  order  to  effect  a  reor- 
ganization. With  all  the  old  bonds  surren- 
dered and  new  ones  issued  to  the  amount  ot 
about  $7,000,000,  representing  the  real  value 
of  the  road  it  is  estimated  that  the  system 
could  be  made  self-sustaining.  The  net  earn- 
ings of  $420,000  during  1S94  would  more 
than  pay  the  interest-on  $7,000,000  bonds. 

The  receivership  brings  to  light  a  wonder- 
ful  system  of   wheels    within   wheels.     The 
North  American  company  is  of  course  the  big- 
gest wheel.     It  owns   the   Milwaukee  Sireet 
Railway  company  of  New  Jersey,  with  a  cap- 
ital stock  of  $5,000,000,  which  owns  the  Mil- 
waukee  street   railway  of  Wisconsin,  with  a 
capital  stock  of  $1,000,000,  which  owns   the 
street  railway  lines  and  the  Badger  and  Edison 
lighting   plants.     The    "promotion"    of    the 
Milwaukee  Street  Railway  enterprises  under 
the  manipulations  of  Villard  were   conducted 
on  a  very  liberal  scale.     For  instance,  shortly 
after    Peter   McGeoch  had  sold  the   old  Mil- 
waukee City  lines  for  $1,300,000,  the  new  owners  found  no 
difiicuUy  in  disposing  of  it  to  the  Villard  people  for  the  huge 
sum  of  $3,100,000.     For  the  West  Side  lines  the  syndicate 
paid  $1,480,000,   for  the  Cream  City  lines  $1, 080,000,  for 
the  Hinsey  Hues  $345,000  and  for  the  Whitefish  Bay  dum- 
my line   $90,000,    making  a  tolal   of  $6,095,000   for  the 
street  railway  systems  of  the  city.     In  addition  the  sum  of 
$380,000  was  paid  for  the  Badger  lighting  plant  and  about 
$200,000  for  the  work  done  up   to  1890  upon   the  Edison 
powerplant.     Nearly  $2,000,000  was  expended  in  convert- 
ing the    lines  into  an   electric   system  and   in   equipping 
them.     The   power    house    and    the   subway:,   etc.,   were 
put  in  by  the   Edison  General  Electric  company,  which  at 
that  time  was  under  the  control  of  Villard,  who  was  like- 
wise the  head  of  the   North  American  company  as   well 
as  the  controlling  spirit   of  the  Milwaukee   street   railway 
enterprise.     Some  features  about  the  purchase  of  the  prop- 
erties and  the  equipment  of  the  line  have  always  been  the 
subjects  of  considerable   comment.     It   is  understood  that 
for  some  time  Villard  has  not  been  interested  in  the  street 
railways  here. 

The  sale  of  the  road  under  foreclosure  proceedings  will 
of  course  wipe  out  the  present  stock.  It  is  certain  that  the 
road  will  be  bid  in  by  the  bondholders,  who  will  reorganize 
the  company.  The  stock  may  be  placed  at  as  low  a  figure 
as  $6,000,000,  and  under  the  reorganization  there  may  be 
no  bonds  whatever,  the  present  bondholders  becoming  stock- 
holders as  a  lesult  of  the  foreclosure. 

The  company  has  a  monopoly  of  the  street  car  business 
of  Milwaukee  and  the  property  is  very  valuable  and  the 
whole  system  is  operated  by  electricity. 


New  Officers  of  the  Institute. 

The  annual  meeting  of  the  American  Institute  of  Electri- 
cal Engineers  was  held  on  the  evening  of  the  21st  instant, 
and  officers  were  elected  as  follows: 

President — Louis  Duncan,  Baltimore. 

Vice-presidents — M.  I.  Pupin,  New  Vork;  W.  F.  C. 
Hasson,  San  Francisco;  Angus  S.  Hibbard,  Chicago. 

Managers — Carl  Hering,  Philadelphia;  B.  J-  Arnold, 
Chicago;  Chas.  F.  Scott,  Pittsburg;  Cary  T.  Hutchinson, 
New  Vork. 

Treasurer — Geo.  A.  Hamilton,  New  York. 

This  is  an  admirable  ticket,  representative  of  the  various 
branches  of  the  industry,  well  distributed  geographically  and 
made  up  mainly  of  young  and  progressive  men.  The 
Western'  Electrician'  herewith  presents  portraits  and 
brief  biographical  sketches  of  the  new  officers. 

Louis  Dlwcan,  Ph.  U.,  the  new  president,  although  one 
of  the  youngest  men  ever  elected  to  the  position  he  holds,  is 
widely  known  to  the  electrical  engineering  profession.  He 
was  born  in  1S62,  educated  in  the  United  States  Naval 
Academy  and  at  the  Johns  Hopkins  University.  Mr.  Dun- 
can graduated  at  Annapolis  in  iSSo,  after  which  he  went  for 
a  two  years'  cruise,  the  greater  part  of  the  time  being  spent 
at  the  South  Pacific  and  China  stations.  In  1SS2  he  was 
ordered  to  the  Johns   Hopkins   University,   Baltimore,  on 
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special  duty.  Two  years  later  he  was  stationed  in  Phila- 
delphia at  the  International  Electrical  Exhibition  held  by 
the  Franklin  Institute.  He  was  there  made  chairman  of 
the  committee  which  made  competitive  tests  of  dynamo- 
electric  machinery  and  electric  lamps.  In  1SS5  he  was  given 
the  degree  of  Ph.  D.  by  the  Johns  Hopkins  University,  and 
in  the  fall  of  that  year  was  ordered  to  sea  by  the  Navy  De- 
partment. In  18S7  he  was  requested  to  organize  a  depart- 
ment of  applied  electricity  at  the  Johns  Hopkins  University, 
and  resigned  from  the  navy  to  accept  the  appointment  of 
associate  professor  of  electricity  in  that  institution.  Dr. 
Duncan  is  the  author  of  a  number  of  papers  which  have  ap- 
peared in  the  different  magazines  during  the  last  few  years. 
He  was  elected  an  honorary  life  member  of  the  Franklin  In- 
stitute, is  past  vice-president  of  the  American  Institute  of 
Electrical  Engineers,  and  a  member  of  the  Mathematical 
Society  of  France.  In  addition  to  his  work  at  the  Johns 
Hopkins  University,  Dr.  Duncin  has  done  a  considerable 
amount  of  work  in  electrical  engineering.  Among  other 
things,  he.  with  Frank  J.  Spragueand  Dr.  Cary  T.  Hutch- 
inson, designed  and  built  a  1,000  horse  power  electric  loco- 
motive for  the  North  American  company.  He  is  acting  as 
electrical  engineer  for  the  Baltimore  &  Ohio  Railroad  com- 
pany in  the  installation  of  a  plant  designed  to  draw  the 
trains  of  that  system  through  a  tunnel  running  the  entire 
length  of  the  city  of  Baltimore.  He  has  also  acted  as  en- 
gineer for  the  Baltimore  Traction  Syndicate  and  a  number 
of  other  large  electric  railway  corporations. 

Michael  I.  Pupin,  Ph.  D.,  professor  of  mechanics  in 
Columbia  College,  New  York,  is  one  of  the  foremost  author- 
ities  in  the  country  in  the  investigation  and  demonstration 


of  the  pure  science  of  electrical  phenomena  applied  to 
meclianics.  He  was  born  in  1858  on  the  military  frontier 
of  Austria,  but  came  to  the  United  States  at  the  age  of 
fourteen.  In  1S79  ^^  entered  Columbia  College,  graduating 
in  1SS3  with  honors  in  the  classics  and  in  mathematics.  He 
continued  his  studies  in  physics  and  mathematics  under  von 
Helmholtz  at  the  University  of  Berlin,  and  in  1SS9  he  ob- 
tained the  degree  of  Ph.  D.,  with  high  honors,  from  that 
seat  of  learning  on  a  dissertation  in  thermodynamics  entitled 
"Osmotic  Pressure  and  Its  Relation  to  Free  Energy." 
This  dissertation  forms  a  continuation  of  von  Helmholtz's 
investigations  of  the  thermodynamics  of  chemical  processes. 
Dr.  Pupin  was  appointed  instructor  in  mathematical  physics 
at  Columbia  College  in  1889,  and  three  years  later  he  was 
made  professor  of  mechanics  in  the  same  institution— a 
position  he  still  holds.  Dr.  Pupin  has  been  a  member  of 
the  Institute  since  1890  and  was  elected  a  manager  in  1892. 
lie  is  vice-president,  also,  of  the  New  York  Electrical 
society,  and  has  taken  out  several  patents  for  inventions  in 
long-distance  telephony  and  multiplex  telegraphy.  He  has 
contributed  freely  to  scientific  and  technical  periodicals,  and 
his  articles  always  secure  respectful  attention. 

W.  F.  C.  Hasson,  like  Dr.  Duncan  and  several  other 
eminent  American  electricians,  is  an  ex-naval  officer.  He 
was  born  in  Cincinnati  in  1S57,  and  gradu- 
ated from  the  Woodward  High  School  in 
1876.  In  the  same  year  he  entered  the  United 
States  Naval  Academy  at  Annapolis  as  a  cadet 
engineer.  During  the  course  at  the  Naval 
Academy  Mr,  Hasson  enjoyed  the  distinction 
ofbeing  a  "star"  member  of  his  class,  the 
name  being  derived  from  a  gold-embroidered 
star  worn  on  thecollar  of  uniforms,  this  honor 
being  conferred  by  the  academy  authorities 
for  brilliant  class  standing.  He  graduated  in 
the  engineering  force  in  iSSo.  In  1882  he 
was  commissioned  assistant  engineer  of  the 
United  States  Navy.  He  resigned  from  the 
navy  February  i,  1S93,  to  enter  into  private 
practice  in  San  B'rancisco,  and  since  that  time 
has  been  a  consulting  electrical  engineer. 
He  is  a  director  of  the  Technical  Society  of 
the  Pacific  Coast  and  a  member  of  the  Amer- 
ican Instilu'e  of  Mining  Engineers,  of  the 
American  Society  of  Naval  Engineers,  and 
was  a  late  associate  in  applied  mechanics  in 
the  Johns  Hopkins  University.  His  prom- 
inent position  in  electrical  circles  on  the  Pa- 
cific coast  caused  Lieut.  Hasson  to  be  select- 
ed as  chief  of  the  electrical  department  of 
the  California  Midwinter  Exposition,  held  in 
San  Francisco  last  year.  Lieut.  Hasson  has 
also  been  connected  with  several  important 
power  transmission  projects  on  the  coast. 

Angus  S.  Hibbard  is  one  of  the  leading 
telephone  men  of  the  country.  At  the  head 
of  a  company  possessing  an  exchange  doing 
a  larger  business  than  any  other  in  the 
United  States,  he  is  a  recognized  authority  on 
all  questions  pertaining  to  this  branch  of 
the  electrical  industry.  Mr.  Hibbard  was 
bom  in  Milwaukee  on  February  7,  i860,  and 
was  educated  in  the  Milwaukee  Academy  and  Racine  Col- 
lege. In  i87She  was  chief  clerk  to  the  general  superintend- 
ent of  the  Northwestern  Telegraph  company,  who,  as 
agent  of  the  Bell  Telephone  company,  began  the  introduc- 
tion of  telephones  in  Wisconsin.  In  this  connection  young 
Hibbard  went  into  telephone  work  exclusively  in  iS8r  as 
superintendent  for  Wisconsin,  and  built  54  exchanges  and 
2,800  miles  of  toll  line  in  that  state.  In  1S86  Mr.  Hibbard 
went  to  New  York  as  general  superintendent  of  the  Ameri- 
can Telephone  &  Telegraph  company  and  opened  the  New 
Vork  and  Philadelphia  lines  of  that  company  for  the  first 
long-distance  business.  He  continued  in  charge  of  that 
company's  lines  in  its  extensions  throughout  the  eastern  and 
central  states,  and  opened  the  New  York-Chicago  line  for 
business  in  October,  1892.  He  came  to  Chicago  February 
I,  1893,  as  general  manager  of  the  Chicago  Telephone 
company,  since  which  time  that  company's  exchange  has  ad- 
vanced to  first  place  in  the  country,  having  11,000  subscrib- 
ers, and  its  traffic  has  grown  to  the  handling  of  over  250,- 
000  messages  per  day. 

Carl  Hering,  B.  S.,  M.  E.,  is  a  native  of  Philadel- 
phia, his  present  home.  He  was  born  in  i860,  his  father 
being  the  late  Dr.  Constantine  Hering,  founder  of  homeop- 
athy in  America.  In  1880  he  graduated  ftom  the  University 
of  Pennsylvania  with  the  degrees  of  bachelor  of  science  and 
mechanical  engineer.  From  iSSi  to  iS83he  was  connected 
with  his  alma  mater  as  instructor  and  assistant  professor. 
Mr.  Hering  has  been  particularly  active  in  work  connected 
with  electrical  expositions  and  international  deliberations 
connected  therevnth.  In  1SS3,  at  the  age  of  23,  Mr. 
Hering  was  elected  commissioner  of  the  Franklin  Institute 
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of  Pennsylvania  to  the  International  Electrical  Exhibition 
at  Vienna,  where  he  was  an  active  member  ol  the  interna- 
tional jury  which  undertook  the  scientific  tests  of  the  ex- 
hibits. He  tlien  continued  his  studies  at  the  Polytechnikum 
in  Darmstadt,  Germany,  under  Prof  Kittler,  wliich  was  at 
that  time  one  of  the  very  few  colleges  where  electrical  en- 
gineering was  taught  as  a  special  course,  and  shortly  after 
beginning  his  studies  Prof.  Kittler  appointed  him  his  assist- 
ant. In  1S84  he  became  active  electrician  lor  the  Philadel- 
phia International  Electrical  Exhibition  and  member  of  the 
scientific  commission  appointed  to  make  the  tests  and  re- 
ports. In  the  latter  capacity  he  urged  the  importance  of  a 
comparative  life-test  of  incandescent  lamps,  which,  though  at 
first  opposed  and  ridiculed  by  many  members  of  the  commis- 
mission,  was  finally  started  and  was  afterward  carried  out  by 
Prof  Marks  for  the  Franklin  Institute.  In  1SS5  he  was  elec- 
trical engineer  for  one  of  the  large  manufacturers  in  Germany, 
and  afterward  for  a  company  in  Philadelphia,  after  which 
he  commenced  practicing  as  consulting  electrical  engineer 
in  the  latter  city.  In  1SS9  Mr.  Hering  was  sent  10  Paris 
by  the  United  States  government  to  make  the  report  on  the 
electrical  exhibits  at  the  Paris  International  exposilion  and 
was  appointed  a  member  of  the  jury  in  class  62  (electric- 
ity). He  was  also  elected  delegate  from  the  Franklin  Insti- 
tute to  this  exhibition  for  the  class  electricity,  and  was  rep- 
resentative of  the  American  Institute  of  Electrical  Engi- 
neers at  the  International  Electrical  Congress  in  Pans.  At 
the  close  01  the  exhibition  he  received  the  decoration 
known  as  the  "Gold  Palms"  from  the  French  government. 
■  In  1891  he  was  chairman  of  the  delegation  of  the  Amer- 
ican Institute  of  Electrical  Engineers  at  the  Electrical  Con- 
gress held  in  Frankfurt,  Germany,  at  the  time  of  the  elec- 
trical exhibition  in  that  city,  in  which  capacity  he  urged  the 
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member  of  severa.1  engineering  societies  and  has  made  valu- 
able contributions  to  technical  literature. 

Chas.  F.  Scott  was  born  at  Athens,  Ohio,  in  1864. 
He  attended  the  Ohio  University  at  Athens,  and  then  en- 
tered the  Ohio  State  University,  Columbus,  where  he 
graduated  in  1SS5.  He  then  took  a  course  of  graduate 
work  at  the  Johns  Hopkins  University,  and  in  the  summer 


NEW   OFFICERS   OF  THE    INSTITUTE. —M.    I.    PUl'lN, 

VICE-PRESIDENT. 

adoption  oi  the  "henry"  and  the  magnetic  units  proposed 
by  the  Institute.  He  took  an  active  part  in  the  delibera- 
tion of  that  congress,  and  was  elected  vice-president  of  one 
of  the  sections.  He  was  active  in  urging  and  preparing  the 
proposed  preliminary  programme  for  the  Chicago  Electrical 
Congress  of  1S93,  as  published  by  the  American  Institute  of 
Electrical  Engineers.  Mr.  Hering  has  long  been  a  prom- 
inent member  of  the  Institute  and  is  the  author  of  a  num- 
ber of  papers  on  electrical  subjects  and  of  two  books  on  dy- 
namos. He  is  the  inventor  of  several  improvements  in  dy- 
namos and  storage  batteries. 

B.  J.  Arnold,  with  Mr.  Hibbard,  represents  Chicago 
in  the  list  of  Institute  officers.  He  is  a  consulting  electrical 
engineer,  who  has  devoted  particular  attention  to  railway 
practice.  Mr.  Arnold  has  had  much  to  do  with  the  local 
branch  of  the  Institute,  giving  his  time  as  honorary 
secretary,  and  his  personal  popularity  is  largely 
responsible  for  the  success  of  the  meetings.  Mr.  Arnold  was 
born  in  iS6r  at  Grand  Rapids,  Mich.  Removing  to  Ne- 
braska, he  entered  the  University  of  Nebraska  in  1879,  tak- 
ing the  civil  engineering  course  for  one  year.  Then  he  re- 
turned to  Michigan,  entering  Hdlsdale  College,  from  which 
he  graduated  with  the  degree  B.  S.  in  1SS4,  taking  a 
mathematical  prize  for  a  six  years'  course.  Later  the  same 
institution  conferred  on  him  the  degrees  of  M.  S.  and  M. 
Ph.  for  subsequent  work.  Mr.  Arnold  also  took  a  post- 
graduate course  in  electrical  engineering  at  Cornell  Univer- 
sity. Mr.  Arnold  has  a  pronounced  aptitude  for  mechanics 
and  for  practical  electrical  application.  He  has  led  a  busy 
life,  and  his  work  as  a  railway  engineer  has  attracted  wide 
attention,  particularly  the  station  at  Little  Rock,  Ark.,  and 
the  great  intramural  plant  at  the  World's  Fair.     He  is  a 
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has  come  into  such  extensive  use.  He  has  written  various 
articles  for  the  technical  journals. 

GEORdE  A,  Hamilton,  the  new  treasurer,  who  succeeds 
the  late  George  M.  Phelps,  was  for  years  identified  with  the 
telegraph  business  of  the  country.  Born  in  Cleveland,  O., 
in  1S43,  ^^^-  Hamilton  began  service  as  a  messenger  in 
[S60,  and  for  the  next  thirteen  years  worked  up  as  operator 
and  manager  in  Salem  and  Ravenna,  O.,  and  Pittsburg  and 
Meadville,  Pa.  In  1873  he  became  assistant  to  Prof.  Farmer 
at  Boston,  and  he  served  in  this  capacity  for  two  years. 
From  1S75  to  18S9  he  was  first  assistant  electrician  and 
then  electrician  to  the  Western  Union  Telegraph  company 
in  New  York.  For  the  last  six  years  Mr.  Hamilton  has 
been  the  electrician  of  the  Western  Electric  company  in 
New  York.      He  is  widely  acquainted  in  electrical  circles. 

The  secretary  of  the  Institute,  Ralph  W.  Pope,  has  filled 
the  position  he  holds  most  acceptably  for  ten  years.  His  is 
not  an  elective  office,  and  he  will  undoubtedly  be  reap- 
pointed by  the  council.  A  portrait  and  sketch  of  Mr.  Pope 
were  published  in  the  Western  Electrician  of  June  11, 
1S92.  
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of  1SS7  entered  the  electrical  field  with  a  construction  com- 
pany in  Philadelphia.  In  August,  1S8S,  he  entered  the 
employment  of  the  Westinghouse  company  in  Pittsburg, 
beginning  work  in  the  dynamo  room  on  night  duty.  He 
was  soon  transferred  to  the  laboratory,  and  was  assistant  to 
Mr.  Tesla  daring  the  latter  part  of  that  inventor's  work  on 
alternating  current  motors  at  Pittsburg,  After  the  depart- 
ure of  Mr.  Tesla,  Mr.  Scott  was  placed  in  charge  of  the 
experimental  work  on  the  Tesla  motor,  which  he  continued 
for  about  a  year.  He  was  then  appointed  assistant  elec- 
trician. Subsequently  he  was  made  chief  electrician,  when 
Mr.  Shallenberger  gave  up  the  position  for  that  of  consult- 
ing electrician  to  the  company. ,  Mr.  Scott  continues  as 
electrician  of  the  Westinghouse  Electric  &  Manufacturing 
company,  and  is  closely  identified  with  the  electrical  work 
of  that  company  in  its  new  factory  at  East  Pittsburg, 

Cary  T.  Hutchinson,  Ph.  D.,  was  graduated  in  iSS6by 
the  Washmgton  Universiiy  at  St.  Louia  with  the  degree  of 
Ph.  B.  From  1886  to  18S9  he  studied  at  Johns  Hopkins 
University,  under  Prof.  Rowland  and  Dr.  Duncan,  following 
the  courses  in  physics  and  electrical  engineering;  he  was  ap- 
pointed tellowin  physics,  and  received,  in  1S89,  the  degree 
of  Ph.  D.  and  the  certificate  of  the  electrical  engineering 
course.  He  was  with  the  Sprague  Electric  Railway  &  Motor 
company  and  the  Edison  General  Electric  company  for 
about  two  years.  In  January,  1S92,  the  firm  of  S[irague, 
Duncan  &  Hutchinson,  of  which  he  was  a  member,  began 
business.     Since  the  dissolution  of  this  firm  in  May,  1894, 
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he  has  been  practicing  asconsultingelectrical  engineer,  with 
offices  in  New  York.  He  is  a  member  of  the  American  In- 
stitute of  Mining  Engineers  and  the  American  Society  of 
Mechanical  Engineers,  as  well  as  of  the  Electrical  Engi- 
gineers.  Under  Dr.  Duncan,  he  and  Mr.  Wilkes  made  the 
first  experimental  determination  of  the  form  of  alternate 
current  curves  by  the  instantaneous   contact  method  which 


The  Beecher  Single-rail  Electric  Railway. 

The  unique  elevated  single-rail  electric  railway  which  is 
projected  and  partly  constructed  in  Orleans  county,  in 
Western  New  York,  was  tested  on  May  4th.  The  Medina 
correspondent  of  the  Rochester /'(7j/-£A7irt'j-j' gives  this  de- 
scription: 

The  experimental  track  is  760  feet  long.  At  the  top  the 
width  is  only  about  eighteen  inches,  an  ordinary  steel  rail 
being  set  in  the  center  and  two  guard  rails  at  either  side. 
The  track  is  supported  now  on  trestles  about  four  feet  above 
the  ground  and  only  occupies  about  four  feet  wide  of  the 
right  Df  way. 

The  car  sets  close  down  lo  the  rail,  with  the  wheels  boxed 
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in  and  is  only  three  feet  wide,  the  passengers  sitting  two  in 
each  seat.  When  the  car  started  with  twenty-four  passen- 
gers there  was  a  grinding  at  first  of  the  guard  wheels  at  the 
side,  but  as  soon  as  the  car  got  under  speed  of  about  ten 
miles  an  hour  the  car  seemed  to  right  itself  and  balance  on 
the  center  wheels  and  skimmed  along  like  a  cycle,  the  guard 
wheels  at  the  side  scarcely  touching  the  guide  rails.  Only 
fifteen  miles  of  the  proposed  100  miles  per  hour  were  run, 
but  this  was  explained  as  owing  to  the  small  drive  wheels 
and  the  impossibility  of  getting  up  a  great  speed  on  the 
present  short  track  without  great  danger. 

A  storage  battery,  which  is  charged  from  the  water  power 
at  Waterport.  furnishes  the  motive  power  and  makes  the 
weight  of  the  car  up  to  about  three  tons.  A  speed  of 
twenty-three  miles  an  hour,  it  is  claimed,  has  been  made  with 
the  present  equipment  for  very  short  distances.  Most  of  the 
business  men  from  Medina  who  went  to  Waterport  went 
fully  prepared  to  see  at  least  a  comparative  failure,  but  they 
expressed  themselves  as  being  surprised  and  a  little  dazed  at 
the  success  of  the  bicycle  principle.  A  dinner  was  tendered 
the  guests  at  the  Johnson  House  in  Waterport  at  which  an 
elaborate  menu  was  discussed.  Later  in  the  afternoon  at 
Electric  City  Hall  speeches  were  made  by  Captain  Beecher, 
the  inventor  of  the  system,  the  Hon,  Edmund  L.  Pitts  and 
Irving  L'Homniedieu. 

The  plan  of  the  enterprise  is  very  wide  in  its  scope  and 
includes  besides  the  construction  of  a  road  from  Waterport 
to  the  summer  resort  of  Lakeside  and  Oak-Orchard-on-the- 
Lake  this  summer  a  continuation  of  the  road  later  on  to 
take  in  Medini,  Albion,  Oakfield  and  Batavia,  and  the 
utilization  and  development  of  the  immense  water  power  at 
Waterport  by  means  of  a  storage  dam  to  furnish  electricity 
for  power  and  light  to  the  whole  section.  Work  is  to  be 
commenced  soon  to  furnish  the  line  through  to  Lakeside 
and  put  the  cars  at  work  on  the  regular  summer  traffic. 
The  novelty  of  a  ride  on  the  queer  road,  it  is  thought,  will 
bring  a  good  many  excursionists  to  the  pretty  resorts.  It  is 
intended  that  the  motors  shall  be  placed  in  each  car. 

The  most  peculiar  feature  of  the  invention  is  that  the  car 
cannot  get  ofl^'the  track  without  either  breaking  three  of  the 
wheels   or  tearing  up  the  track  bodily.     The  advantages  - 
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claimed  are  that  for  short  cross  lines  there  is  no  danger 
from  snow  blockade;  there  are  no  grade  crossings;  the  right 
of  way  is  narrow  and  cheap  and  grading  is  almost  entirely 
done  away  with  by  the  trestle  plan. 


The  Water  Power  of  the  Orbe,  Switzer- 
land. 

Electrical  indostries  in  Switzerland  stride  onward  with 
the  step  of  a  giant.  So  great  are  the  facilities  for  hydraulic 
power,  so  rapid  the  descent  of  the  streams,  and  so  constant 
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and  abundant  the  supply,  that  everything  combines  to  en- 
courage the  application  of  water  power  to  the  dynamo,  and 
thence  to  every  form  of  electrical  development. 

The  river  Orbe,  in  the  canton  of.  Vaud,  is  favorable  to 
such  enterprises.  With  a  feeble  flow  it  empties  into  the 
Lac  de  Joux,  a  rectangular  lake  ten  kilometers  long  by  one 
wide,  which  has  no  visible  outlet.  The  waters  reappear  be- 
low the  barrier  forming  the  foot  of  the  lake,  and  again  be- 
come the  river  Orbe. 

Some  little  use  is  made  of  the  waters  of  the  lake,  the 
waste  being  drained  away  by  fissures  in  the  rocks  leading 
from  the  bottom  of  artificial  pits  lo  to  15  meters  deep. 

The  proposition  was  made  to  close  up  these  small  drains 
and  force  all  the  water  through  a  tunnel  beneath  the  rocky 
barrier  at  the  foot  of  the  lake,  utilizing  this  at  a  central  sta- 
tion, which  would  thus  be  enabled  to  centralize  and  distrib- 
ute 7,000  horse  power.  The  lake  would  thus  form  an  im- 
mense water  reservoir  from  which  to  draw  as  required. 

The  river  here  describes  an  arc  as  far  as  the  townl'Oibe, 
forming  a  succession  of  cascades  of  various  dimensions,  va- 
riously utilized.  It  then  crosses  a  marsh  near  the  middle  of 
Lake  Neuchatel. 

Three  kilometers  farther  down  a  large  electrolytic  estab- 
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lishment  has  existed  for  a  long  time  for  the  production  prin- 
cipally of  chlorate  of  potash.  The  process  of  manufacture 
is  secret,  and  its  product  is  largely  sold  in  foreign  markets. 
This  industry  distributes,  after  adding  liberally  to  its  re- 
serve, from  10  to  15  per  cent,  among  its  shareholders. 

The  next  chute  is  seventy  meters  wide  by  five  kilometers 
in  length,  A  grand  dam  was  projected  by  M.  Ritter,  en- 
gineer. This  was  to  be  fifty  meters  in  height,  and  would 
have  created  a  reservoir  capable  of  furnishing  2,100  horse 
power  for  24  hours,  and  form  an  additional  attraction  in 
the  shape  of  a  handsome  lake.      The   tourist   is   always    a 


liberal  contributor  to  the  Swiss  budget  and  nibbles  gladly  at 
Alpine  baits. 

But  the  fears  of  the  people  in  the  valley  below  proved  an 
obstacle,  as  they  doubted  the  solidity  of  such  a  structure. 
Their  doubts  defeated  the  project.  This  was  the  third  sim- 
ilar proposition  thus  defeated  for  like  reasons. 

To-day  the  natural  raceway  is  all  utilized;  300  horse 
power  lights  the  neighboring  villages;  1,500  ^hcrse  power 
goes  to  Yverdon  and  St.  Croix  and  other  little^  industrial 
towns  15  to  20  kilometers  away,  and  about  300  horse  power 
is  absorbed  on  the  ground. 

This  enterprise,  carried  on  by  the  municipalities  interested, 
has  fixed  the  following  scale  of  prices  for  current: 

Price  in  cenlimes     Annual 

per  lamp  price 

hour  of  IOC.  p.  in 

francs. 
Incandescent  lamps    for    a    tolal  of   800 

hours  per   annum i.t;  12 

Lamps  of  25  c.   p.  (800  hours  per  annum) 
2,CO'3      "      "  " 


25 


Arc  lamps  of  1,000  c.  p.,  1,500  hours. 


■  75 
1.50 


15 

3° 


255 

Horse  power, 
year. 

1  horse  power  motor. 240  francs 

2  "  "  "        Z20  '■ 

4     "         "  "      210        " 

6      "  "  "       ,  ..20D  " 

10     "         "  "     190        " 


20  '• 170 

Waterworks  for  various  localities  are  under  consideration, 
but  not  yet  constructed.  The  next  following  four  kilometers 
deliver  3,000  horse  power  with  a  fall  of  100  meters — a  dis- 
charge of  3,000  liters  per  second,  with  an  efficiency  of  75 
percent,  on  hydraulic  motors.  The  motors  here  are  used 
for  water  works,  electric  power  and  lighting  the  plateau 
of  Echallens,  the  center  of  which  is  15  kilometers  dis- 
tant, and  a  surrounding  territory  within  20  to  30  kilo- 
meters radius,  including  the  city  of  Lausanne. 

A  uniform  rate  schedule  has  been  arranged  between 
the  communities  and  the  electric  company.  The  principal 
clauses  are  as  follows: 

WATER   KATES. 

For  fire  purposes  no  charge  is  made  for  water  used. 
Public  fountains  will  be  supplied  at  an  annual  price  per 
liter.  Individuals  will  be  furnished  at  the  following 
rates: 

300  liters  per  day 25  francs 

30010500     "       35        " 

50010700     "        45        " 

70010900     " 55        '• 

900  to  1,000  "       60       *' 

and  amounts  above    this  last  by  the    1,000  at  60       " 

ELECTRIC    POWER. 

Frice  per 
II  hours  per  day 

Rate  per 
Total.  h.  p.,  yr. 


Power  at  the 
terminals  of  the 
motor  in  h.  p, 

0.25  


>.5o 


100 
500 


150  francs  600  francs 

250  '•  5CO 

■  -   350  "  350 

660  '•  330 

9.0  '"  310 

.  ■  i>3So  "  270 

..   2,2O0  "  220 

17,000  "  170 

.  .75,000  "  150 


ILLUMINA.TION. 

For    incandescent  lamps  burning  to    10  o'clock  (in  the 
rural  districts): 

Candle  powers 10  16  25  32  50  100 

Yearly  cost  in  francs 20  2S  35  56  85  1 70 


ARC   LAMPS    PER   ANNUM. 


Each  (estimated).  . 
Price 


.500  candle  power     1,000  candle  power 
150  francs  300  francs 

For  public  lamps  burning  until  11  v.  m.  the  price  is  as 
already  stated;  all  night  lamps  double  price. 

The  last  fall  of  the  river  is  one  of  10  meters,  and  is  util- 
ized by  a  company  in  the  city  of  Orbe  for  a  trolley  line 
four  kilometers  in  length,  running  to  the  railway  station, 
and  for  lighting  in  the  city. 


Legal  Credibility  of  Telephonic  Conver- 
sations. 

Apropos  of  tlie  announcement  that  testimony  taken  over 
a  telephone  was  recently  admitted  in  a  Michigan  court,  the 
CJticago  Tn/>!/?ie  recent]y  collected  the  following  opinions 
from  lawyers  of  standing: 

Ex-Justice  Shope:  "I  never  knew  this  to  be  done  before, 
but  I  see  no  objection  to  it.  Of  course  in  taking  testimony 
by  telephone  special  means  should  be  employed  to  secure 
proof  of  the  identity  of  the  witness.  But  if  there  are  wit- 
nesses present  with  him  when  he  testifies,  or  they  hear  what 
he  says,  it  seems  to  me  the  practice  is  safe  enough.  I  have 
no  doubt  whatever  that  the  telephone  is  to  take  a  place  in 
judicial  proceedings.  Of  course  as  the  law  now  is,  this 
would  not  apply  to  criminal  proceedings,  as  the  accused  has 
the  right  to  be  confronted  with  his  accusers." 

T.  VV.  Packard:  "I  never  before  heard  of  testimony 
through  a  telephone  and  I  am  unable  to  see  how  it  ever  can 
be  a  safe  or  fair  proceeding,  or  how  the  courts  can  ever 
sanction  it.  There  is  absolutely  no  way  to  identify  the 
witness  unless  you  resort  to  arrangements  which  would  cost 
as  much  time  and  trouble  as  a  deposition  would.  I  do  not 
believe  anything  can  ever  change  these  elements  of  uncer- 
tainty." 

Charles  S.  Holt:  "The  telephone  has  been  coming  into 
judicial  proceedings  for  a   long   time,  and   there   ho-"'  been 


numerous  suits  in  which  contracts  made  by  telephone  have 
figured.  But  I -never  heard  before  of  testimony  by  tele- 
phone being  admitted  by  a  court.  I  am  sure  it  must  have 
been  done  by  agreement.  It  seems  to  me  the  objections  to 
such  a  practice  are  insuperable.  There  is  absolutely  no 
way  of  knowing  who  is  speaking,  and  then  you  cannot  see 
how  he  looks  and  what  his  manner  under  examination  is." 

Norman  Williams:  "I  am  a  thorough  believer  in  the 
utility  of  the  telephone  in  legal  proceedings.  I  never  heard 
before   of  testimony  by   telephone  being  admitted  by    a 


NEW  OFFICERS  OF  THE    INSTITUTE. — CARY  T.  HUTCH- 
INSON,   MANAGER. 

court,  but  an  Evanston  justice  of  the  peace  not  long  ago 
held  a  man  to  a  contract  made  by  telephone,  and  I  am  per- 
fectlysure  our  contract  law  will  have  to  include  the  tele- 
phone at  an  early  day.  I  have  transacted  legal  business  of 
the  greatest  importance  through  the  long-distance  tele- 
phone to  New  York.  Even  at  that  distance  voices  are 
perfectly  distinguished  from  each  other.  As  to  seeing  the 
appearance  and  manner  of  a  witness,  they  cannot  be  seen 
either  when  a  deoosition  is  taken." 


Lightingthe  Parliament  House. 

The  British  Parliament  is  to  havi  the  benefit  ol  electrical 
illumination  throughout.  The  statement  of  this  advance  in 
civilization  has  brought  out  some  curious  bits  ot  history. 

In  Cromwell's  time  the  lighting  of  the  chamber  was  posi- 
tively forbidden.  It  was  but  a  few  years  previous  to  that 
era  that  Messrs.  Catesby,  Winter  and  others  engaged  one 
Mr.  Fawkes  tolight  up  the  establishment  with  a  few  bar- 
rels of  gunpowder,  and  the  consensus  of  opinion  was  de- 
cidedly against  fire  in  the  premises. 
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William  Waddington,  who  was  gifted  with  more  bravery 
than  discretion,  dared  to  carry  a  couple  of  lighted  candles 
into  the  Parliament  house  one  evening,  and  created  a  sensa- 
tion which  was  not  exactly  in  line  with  his  expectations. 
He  was  condemned  to  24  hours'  imprisonment  in  the  Tower 
of  London. 

Previous  to  1717  traveling  tipstaffs  were  not  permitted  to 
carry  lanterns.  Gas  was  installed  in  Parliament  about  the 
middle  of  the  present  century,  and  now  this  will  be  dis- 
carded for  the  incandescent,  or,  as  the  Englishman  terms  it, 
the  glow  lamp. 
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The  newly  elected  officers  of  the  American  Institute  of 
Electrical  Enfjineers,  whose  portraits  are  given  in  the  pre- 
ceding pages  of  this  week's  issue,  represent  well  the  profes- 
sion of  electrical  engineering  in  the  United  States.  Like  the 
industry  they  seek  to  advance,  they  are  young,  forceful  and 
progressive — not  sefiled  in  the  ruts  of  conservatism,  but 
eager  for  advancement.  The  ticket  is  singularly  well  bal- 
anced, both  in  representing  the  varied  aspects  of  electrical 
development  and  in  the  geographical  location  uf  its  members. 
We  extend  congratulations  to  the  new  administration  and 
wisli  it  every  success. 


The  ruler  of  all  the  Russias,  it  seems,  is  one  of  "us  elec- 
tricians.'' A  European-  correspondent  asserts  that  one  of 
the  fads  of  the  young  czar  is  the  study  of  electricity.  His 
majesty  is  reported  to  be  intensely  interested  in  everything 
pertaining  to  electrical  science,  and  reads  eagerly  descrip- 
tions of  the  latest  experiments  and  applications  in  that  line 
of  endeavor.  He  is  said  to  have  made  several  ir.genious 
contrivances  himself  in  the  simpler  lines  of  electrical  ma- 
nipulation. Perhaps,  then,  this  old-world  autocrat  -will 
soon  learn  a  thing  or  two  by  bowing  his  head  in  submission 
to  the  methods  of  our  own  Patent  Office,  and  it  may  be,  in- 
deed, that  he  has  in  contemplation  a  book  on  "The  Electri- 
cal Industry  in  America;  or,  What  I  Know  About  the  Rela- 
tions   of  Manufacturing    Companies,    Incandescent    Lamp 
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Production  and  the   Telephone  Situation,  with  a  Compari- 
son of  Monopolies  in  Rulership  and  in  Business." 


To  OUR  mind  there  is  something  confusing  in  the  claims 
of  our  esteemed  eastern  contemporaries  in  relation  to  their 
age.  Placing  these  self-characterizations  together,  they 
appear  to  conflict.     Thus: 

Electrical  Review:  "The  oldest  electrical  weekly  in  the 
United  States." 

Electrical  Engineer :  "The  oldest  electrical  journal  in 
A  mertca. "  _ 

Electrical  World:  "The  pioneer  electrical  journal  of 
America, " 

Now,  it  can  hardly  be  that  these  assertions  are  so  ingeni- 
ously worded  as  to  be  all  true.  At  least  one  of  our  vener- 
able contemporaries  is  seeking  to  deceive  its  readers  by  a 
false  statement.     Which  one  is  ii? 


Some  time  ago  the  reformers  in  the  Milwaukee  City  Coun- 
cil declared  that  the  charges  made  for  lighting  the  city  by 
the  local  company  w^re  excessive,  and  they  determined  to 
put  in  a  municipal  system.  Accordingly  the  city  engineer 
was  instructed  to  prepare  plans  and  secure  estimates  of  the 
cost  of  such  'a  plant.  The  result  of  his  investigations  has  been 
published  and  the  people  are  very  much  surprised  to  learn  that 
the  local  company,  which  has  been  giving  excellent  service,  has 
not  been  charging  much  more  thin  the  city  engineer  es'.i- 
mates  the  municipal  plant  would  cost  if  the  city,  liU';  the 
commercial  companies,  is  obliged  to  bury  its  wires.  The 
council  has  insisted  upon  all  wires  being  placed  underground, 
and,  of  cours?,  the  city  must  bury  its  wires,  too,  if  these 
commercial  companies  are  to  be  held  to  the  strict  letter  of 
the  law.  If  the  city  should  decide  to  go  ahead  with  the 
work  of  putting  in  a  plant  it  will  in  all  probability  be  found 
that  its  service  will  be  somethingof aluxury.  Conservati\e 
business  men  are  not  as  favorably  dispose<l  toward  the 
scheme  as  they  were  before  they  learned  the  amount  of  cap- 
ital required  and  the  estimated  cost  of  maintenance. 


As  SHOWING  the  great  importance  and  extent  of  the 
legal  questions  growing  out  of  the  application  of  electricity 
to  industrial  affairs  in  the  United  States  within  the  last 
quarter-century,  it  is  interesting  to  note  that  an  Albany  law 
publishing  firm  is  bringing  out  a  series  of  reports  of  "Amer- 
ican Electrical  Cases."  Two  volumes  have  already  been 
published,  and  these  cover  the  important  electrical  cases 
from  1S73  to  iSSg.  The  decisions  of  the  courts  in  all  por- 
tions of  this  country  are  collected  in  chronological  order, 
with  annotations.  At  first  Western  Union  telegraph  cases 
largely  predominated  in  numbers.  But  telephone  cases  and 
those  involving  the  use  of  electricity  for  ligiiting  and  motive 
power  have  rapidly  increased  with  each  succeeding  year, 
until  they  have  come  to  occupy  much  more  space  upon  the 
calendars  and  much  more  time  of  the  courts  than  the  tele- 
graph cases.  The  tremendous  legal  battles  that  have  markei 
electrical  development  in  this  country  have  been  a  great 
drag  on  the  industry,  but  they  have  been  a  great  thing  for 
the  lawyers,  who  will  doubtless  find  the  new  reports  very 
useful.  But  the  record  presented  is  not  one  of  which  the 
electrical  fraternity  is  proud. 


Generally  speaking,  the  impression  prevails  that  the 
great  electrical  corporations  of  the  country  are  far  more 
enterprising  than  other  industrial  concerns.  This  assump- 
tion is  no  doubt  based  upon  the  really  phenomenal  progress 
that  has  been  made  in  an  incredibly  short  lime  and  the 
wonderful  perfection  that  has  been  attained  in  the  many 
applications  in  which  electricity  plays  a  part.  Glancing 
over  the  field,  it  is  not  to  be  wondered,  in  view  of  the  great 
strides  that  have  been  made,  that  electrical  concerns  should 
be  credited  with  displaying  great  enterprise,  yet  one  of  the 
most  prominent  electrical  men  in  this  country  asserts  that 
this  is  really  not  the  case.  The  gentleman  in  question  has 
been  closely  identified  with  the  management  of  a  great 
electrical  manufacturing  concern,  and  he  says  tliat  very  little 
encouragement  is  given  inventors  and  very  little  inducement 
is  held  out  to  them  to  work  upon  improvements  to  existing 
apparatus  or  develop  new  ideas.  He  says,  too,  reviewing  his 
own  experience  and  that  of  his  associates,  that  "the  world  is 
slow  to  appreciate  merit,  and  it  would  seem  as  though  some 
of  the  large  electric  corporations  were  slower  in  some  respects 
than  the  world  generally. "  Coming  as  it  does  from  a  man  who 
has  had  an  unusual  measure  of  success,  this  statement  will 
be  received  with  some  surprise. 


Street  raihvay  enterprises  when  carefully  managed  are 
paying  investments,  as  a  general  rule,  but  they  are  not 
gold  mines  and  their  earning  capacity  is  limited.  It  would 
seem  that  projectors  of  some  of  these  enterprises  failed  lo 
recognize  these  facts.     An    illustration  of  tliis  is  found  in 


May  25,  1895 

the  present  condition  of  the  Milwaukee  Street  Railway 
company,  which,  it  has  been  determined,  must  be  reorgan- 
ized in  order  to  put  it  on  a  paying  basis.  This  company 
was  one  of  the  enterprises  that  attracted  the  attention  of 
Henry  Villard,  and  his  brilliant  methods  of  financiering 
have  made  it  necessary  to  secure  the  appointment  of  a  receiver 
and  effect  a  thorough  reorganization.  It  is  promised  that 
the  "water"  will  now  be  squeezed  out  of  the  stock  and 
that  the  new  deal  will  be  in  the  line  of  a  legitimate 
commercial  transaction  and  not  a  stock  jobbing  arrange- 
ment. The  cily  can  support  a  well  managed  system  of 
electric  railways,  as  is  shown  by  the  fact  that  the  earn- 
ings of  the  old  company  last  year  were  about  $420,000 
more  than  the  expenses.  In  spite  of  these  earnings  during 
a  period  of  financial  depression,  the  management  found  it 
unwise  to  continue  under  the  old  form  of  organization. 
The  chief  cause  of  the  troubles  of  the  company  was  the 
manipulation  of  the  company's  securities  in  the  interests 
of  Henry  Villard  and  the  companies  in  which  he  was  in- 
terested. Villard,  it  is  reported,  is  no  longer  interested 
in  the  Milwaukee  company. 


In  the  decision  handed  dowu  at  Boston  last  Saturday  by 
the  United  States  Circuit  Court  of  Appeals  in  the  now 
famous  Berliner  case,  the  court  declared  the  patent  in  liti- 
gation valid  and  ordered  the  lower  court  to  reverse  its  judg- 
ment. The  importance  of  this  decision  is  fully  realized  by 
telephone  men,  but  as  the  opinion  of  the  court  has  not  yet 
t>een  filed,  the  grounds  upon  which  the  decision  rests  are 
not  known.  T"he  patent  in  litigation  was  considered  one  of 
the  most  valuable  grants  secured  by  the  American  Bell  Tel- 
ephone company,  and  the  manner  in  which  it  was  hung  up 
in  the  Patent  Office  created  a  great  public  scandal.  Now 
that  the  Bell  company  has  gained  a  victory,  it  is  believed  it 
will  proceed  to  assert  its  rights  and  if  possible  regain  its 
former  control  of  the  telephone  business.  In  this,  however, 
it  is  not  expected  that  it  will  have  everything  its  own  way. 
Competition  has  become  so  general  that  it  will  find  consid- 
erable work  on  hand,  a^  the  rival  companies  in  other  districts 
than  that  in  which  the  decree  was  granted  on  Saturday  will 
without  doubt  interpose  strong  opposition  to  any  attempt 
to  close  their  business.  The  legal  controversy  promises  to 
be  interesting  and  exciting.  Tn  the  meantime  the  develop- 
ment of  the  telephone  will  hardly  be  benefited  by  litigation. 

Advices  from  Boston  indicate  that  the  government  has 
not  given  up  the  contest.  It  is  said  that  the  government 
has  on  file  a  motion  to  amend  the  bill,  and  to  allege  ihat  in 
addition  to  the  illegal  delay  in  the  prosecution  of  its  ap- 
plication for  a  patent,  the  Bell  company  had  a  tacit  un- 
derstanding with  the  officials  of  the  Patent  Office  not  to 
issue  the  BerUiier  patent  pending  the  determination  of  the 
suits  then  pending  over  the  Drawbaugh  patent,  which 
was  claimed  to  be  an  interference. 


When  the  Chicago  City  Council  recently  granted 
franchises  to  several  companies  that  had  no  commercial 
standing  and  whose  backers  wereunknownin  the  community 
an  indignant  protest  was  made  against  the  action  of  the 
aldermen  in  passing  the  ordinance  and  the  mayor  in  approv- 
ing it.  It  was  a  costly  experience  and  impressed  upon  the 
people  the  necessity  of  enacting  laws  that  would  prevent  a 
repetition  of, this  outrage.  Accordingly  in  compliance  with 
the  popular  demand  for  legislation  upon  this  line,  a  bill  was 
passed  by  the  Legiskture  making  it  necessary  for  a  gas, 
electric  light  or  street  railway  company  to  secure  permission 
of  a  majority  of  the  frontage  in  every  block  of  a  street  upon 
which  it  was  proposed  to  erect  a  pole  line,  lay  gas  pipes  or 
conduits  or  put  down  tracks.  This  measure,  it  was  shown, 
would  act  as  a  check  upon  future  councils  that  might  be  in- 
clined to  speculate  in  valuable  franchises.  The  bill  had 
many  excellent  features  to  commend  it,  and  as  it  disposed 
entirely  of  any  possible  future  attempts  to  use  franchises  of 
this  character  for  the  purpose  of  extorting  money  horn  es- 
tablished corporations,  it  was  supported  by  existing  com- 
panies, and  business  men  generally  favored  it,  appreciating 
the  necessity  of  protecting  capital  invested  in  public  enter- 
prises. But  all  these  considerations  did  not  prevent  Gov- 
ernor Altgeld  from  vetoing  the  measure.  In  his  message 
returning  the  bill  to  the  Legislature  the  governor  said  it 
was  evident  that  the  sole  purpose  of  the  measure  was  to 
perpetuate  the  monopoly  now  enjoyed  by  the  gas  trust,  the 
electric  lighting  companies  and  the  street  railway  companies 
of  Chicago.  Of  course  there  is  no  justification  for  such  a 
sweepingstatement,  but  it  is  a  characteristic  of  the  governor 
to  deal  in  generalities.  There  is  no  doubt  the  bill  might  be 
improved-most  bills  presented  at  Springfield  will  stand 
amendment — but  in  the  main  the  object  of  the  measure  was 
commendable  and  it  was  aimed  against  one  of  the  most 
pernicious  practices  that  have  disgraced  the  administration 
of  public  business  in  American  cities.  On  Tuesday  the  bill, 
somewhat  notified,  was  again  introduced  in  the  tower  house.  - 
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Berliner  Patent  Valid. 

fSpcdtl  correspondence  ol  the  Western  Ei-ectrician.] 

BOJ^TON^,  May  20. — The  American  Bell  Telephone  com- 
pany won  a  great  victory  here  on  Saturday  when  the  I'nited 
Stales  Circuit  Court  of  Appeals  reversed  the  decision  of 
Judge  Carpenter  of  the  Circuit  Court  and  sustained  "the  va- 
lidity of  the  Berliner  patent,  which  has  occasioned  so  much 
controversy.  The  case  in  question  was  that  of  the  Ameri- 
can Bell  Telephone  company  asainst  the  United  States, 
and  the  judges  in  the  Court  of  Appeals  sitting  on  the  case 
were  Colt,  Putnam  and  Nelson.  At  12:30  o'clock  Saturday 
afternoon  this  order  was  sent  down: 

The  decision  of  the  Circuit  Court  is  reversed,  and  the  case 
is  remanded  to  that  court,  with  directions  to  dismiss  the 
bill.  Ordered  that  the  appellees  have  leave  to  file  their  mo- 
tion as  to  the  form  of  judgment  now  on  clerk's  list,  and  also 
brief  in  support  of  the  same,  on  or  before  the  25  th  inst. 
The  appellants  to  file  brief  in  reply  on  or  before  the  31st 
inst. 

The  opinion  giving  the  reasons  for  the  reversal  of  the 
decision  has  not  yet  been  written  and  probably  will  not  be 
filed  for  several  days.  This  is  a  decisive  victory  for  the 
Bell  company.  Judge  Carpenter  on  December  iS,  1S94, 
decided  that  the  Berliner  patent  was  invalid  and  ordered  it 
to  be  delivered  up  for  cancellation.  The  company  appealed 
and  the  result  of  the  appeal  is  in  its  favor.  The  Berliner 
patent  is  No.  463,569,  and  was  issued  on  November  17, 
1S91.  The  inventor  is  Eraile  Berliner  and  the  instrument 
covered  by  the  patent  is  a  device  commonly  known  as  a  tel- 
ephonic transmitter. 

The  United  States  relied  upon  two  grounds  to  show  that 
the  patent  was  void.  The  first  was  that  there  was  illegal 
delay  in  its  issue.  The  second  was  that  a  prior  patent  was 
granted  upon  the  sanie  application,  to  the  same  applicant  for 
the  same  invention.  This  prior  patent  referred  to  was  one 
granted  to  Berliner  in  iSSo.  The  application  for  the  patent 
in  suit  was  filed  June  4,  1877,  and  the  patent  was  issued 
November  17,  1891.  The  proposition  of  the  government 
was  that  the  Bellcompanyintentionally  delayed  the  prosecu- 
tion of  the  Berliner  application  and  the  issue  of  the  Berliner 
patent,  for  the  purpose  and  with  the  result  of  prolonging 
their  controlling  of  the  art  of  telephoning,  which  would  cease 
with  the  expu-ation  of  the  Bell  patents  in  1893,  and  that  they 
did  this  by  submitting  to  delays  on  the  part  of  the  officers  of 
the  patent  department,  which  delays  the  Bell  company  had 
power  to  prevent,  and  that  the  company  refrained  from  pre- 
venting for  an  unlawful  purpose.  This  conduct  was  alleged 
to  have  constituted  a  fraud  practiced  on  the  public  through 
the  commissioner  of  patents  and  his  assistants.  It  was 
claimed  that  the  patent  so  obtained  may  and  should,  be  an- 
nulled by  the  decree  of  the  court.  The  decision  of  Judge 
Carpenter  sustained  the  two  grounds  of  attack  made  by  the 
government  against  the  patent  and  held  that  it  was  void  and 
should  be  delivered  up  to  be  cancelled.  The  counsel  were 
the  most  eminent  in  the  country.  Hon.  Causten  Browne  of 
Boston  and  Judge  Robert  S.  Taylor  of  Indiana  acted  for  the 
government  and  Hon.  W.  G.  Russell,  J.  J.  Storrow,  F.  P. 
Fish  and  C.  H.  Swan  for  the  Bell  Telephone  company.  The 
case  was  argued  before  Judge  Carpenter  for  six  days  in 
June,  1894,  and  for  four  days  ending  April  19th  last  before 
the  Circuit  Court  of  Appeals. 

The  government  has  on  file  a  motion  to  amend  its  bill  and 
to  allege  that  in  addition  to  the  illegal  delay  in  the  prosecu- 
tion of  its  application  for  a  patent,  that  the  Bell  company 
had  a  tacit  understanding  with  the  officials  of  the  Patent 
Office  not  to  issue  the  Berliner  patent  pending  the  determi- 
nation of  the  suits  then  pending  over  the  Drawbaugh  patent, 
which  latter  patent  was  claimed  to  be  an  infringement.  It 
is  in  view  of  this  motion  to  amend  that  the  Court  of  Appeals 
gives  the  government  leave  to  file  its  motion  as  to  the  form 
of  judgment  in  this  particular  case.  The  United  States 
is  given  until  May  25th  to  file  its  brief  as  to  the  form  the 
judgment  should  take,  while  the  Bell  company  is  given  until 
May  31st  to  file  its  brief  upon  the  same  subject.  The  opin- 
ion of  the  court  will  probably  not  be  ready  until  about 
June  loth. 


Until  the  opinion  accompanying  the  decision  is  printed 
little  can  be  said  upon  the  subject  by  way  of  comment.  It 
is  pointed  out  that  one  of  the  results  of  the  decision  may  be 
to  transfer  phases  of  the  litigation  to  Chicago  or  a  com- 
paratively nearby  point.  The  United  States  Circuit  Court 
of  Appeals  in  Boston,  in  reversing  the  findings  of  Judge 
Carpenter  and  sustaining  the  validity  of  the  patent,  gave  a 
judgment  operative  only  m  the  territory  within  its  jurisdic- 
tion, that  is,  the  first  judicial  circuit.  Of  couise  this  decis- 
ion will  be  used  as  a  precedent,  but  the  same  course  will  have 
to  be  followed  in  this  case  as  in  the  incandescent  lamp  litiga- 
tion.    A  Chicago  patent  lawyer  is  quoted  as  saying: 

The  Bell  company,  to  procure  a  complete  certification  ot 
the  validity  of  the  patent,  must  either  have  a  similar  de- 
cision from  each  of  the  remaining  eight  Circuit  Courts  of 
Appeals  in   the  country   or  else   get  a  decision  from  the 


United  States  Supreme  Court.  In  patent  cases  the  United 
States  Circuit  Court  of  Appeals  is  the  court  of  last  resort 
unless  at  its  own  instance  it  sends  the  case  to  the  supreme 
tribunal.  I  don't  know  what  the  Appeals  Court  at  Boston 
will  do  in  this  matter,  but  it  would  seem  likely  from  such 
accounts  of  the  proceedings  as  I  have  received  that  it  will 
not  certify  the  case  up.  The  Bell  company,  it  may  be  sup- 
posed, now  that  the  patent  is  confirmed,  will  proceedagainst 
concerns  which  it  believes  are  infringing  upon  it.  In  this 
part   of  the  country  the  competition  to  the  Bell,  such  as  il 


and  workmanlike  manner,  so  that  the  loss  of  power  trans- 
mitted through  its  lines  should  not  be  more  than  the  like 
loss  in  the  best  constructed  electric  railroads,  and  that  the 
insulation  should  be  kept  up  to  the  best  standard;  that  un- 
der the  contract  the  traction  company  was  to  use  in  run- 
ning its  cars  no  more  power  than  was  reasonably  required 
for  that  purpose  on  lines  operated  under  conditions  similar 
to  those  prevailing  m  New  Orleans,  and  at  the  rates  of  speed 
allowed  by  the  ordinances  of  the  city.  But  it  is  charged  that 
when  incompetent,  ignorant,  and  untrained  employes  in 
charge  of  the  running  of  the  cars  liave  control  of  the  power 
they  waste  it  unnecessarily;  that  such  employes  did  not 
properly  apply  the  power,  and  have  used  and  wasted  more 
power  than  was  contemplated  under  the  contract;  that  the 
traction  company  has  also  put  on  its  cars  motors  and  appli- 
ances different  from  those  first  used  under  the  contract,  and 
such  as  required  the  expenditure  of  much  more  power.  The 
electric  light  company  therefore  sues  for  the  amount  of  the 
power  it  alleges  the  traction  company  wasted  under  the 
above  conditions. 
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is,  is  strongest.  Therefore  it  is  among  the  possibilities 
that  the  United  States  Court  of  Appeals  in  this  circuit  or 
another  adjoining  may  be  called  on  to  pass  on  the  patent. 
The  United  States  Courts  of  Appeals  follow  each  other 
closely,  but  they  are  not  bound  absolutely  by  the  decisions 
of  co-ordinate  tribunals.  They  do  not  reverse  each  other 
often,  however. 

On  the  other  hand  the  figlit  is  not  over,  as  the  compet- 
itors of  the  Bell  company  declare  they  will  contest  every 
step  with  the  old  company.  General  Manager  Hanford 
of  the  Harrison  company,  for  instance,  said:  "We  are  open- 
ing exchanges  in  Indiana,  Illinois  and  elsewhere.  We  have 
had  numerous  suits  with  the  Bell,  most  of  them  dismissed 
by  the  latter.  Our  transmitter  is  a  make-and-break  instru- 
ment.    Theirs  is  on  the  constant  contact  system.  :  We  are 


Handling  Coal  by  Electricity. 

An  extensive  coal  handling  plant,  operated  entirely  by 
electricity,  has  been  running  in  San  Francisco  since  Feb- 
ruary 4th.  The  owners,  R.  Dunsmuir  &  Sons,  were  con- 
fronted with  the  problem  of  unloading  coal  rapidly  from  the 
steamships  and  colliers  at  the  wharves  and  distributing  it  to 
(he  wholesale  and  .retail  trade  most  economically.  They 
found  the  solution  in  the  adoption  of  electrical  apparatus, 
and  the  contract  was  awarded  to  the  General  Electric  com- 
pany. The  plant  consists  of  an  electric  hoisting  and  haulage 
system  for  unloading  the  coal-carrying  ships  and  steamers 
and  distributing  the  coal  into  wharf  and  house  bunkers  fur 
local  and  wholesale  distribution.  It  is  located  on  the  water 
front  of  San  Francisco,  about  four  blocks  from  the  ferry 
entrance  to  the  city  and  within  a  half  mile  of  the  business 
center. 

The  bunkers  consist  of  two  parts,  the  wharf  bunkers  and 
the  yard  or  house  bunkers.  The  former  are  built  out  upon 
the  pier  by  the  side  of  which  the  colliers  are  moored  for  dis- 
charging. The  yard  bunkers  are  located  in  the  main  yard, 
on  the  side  of  East  street  and  are  connected  with  the  wharf 
bunkers  by  means  of  a  trestle  and  bridge  204  feet  long  and 
35  feet  above  the  level  of  the  street.  The  main  yard  con- 
sists of  adock  350  feet  by  300  leet;  and  here  the  main  bunk- 
ers, screening  bunkers,  powerhouse,  offices,  stables  and  the 
storage  yard  are  located.  The  wharf  bunkers  are  290  feet 
long  by  36  feet  in  width  and  have  a  capacity  of  1,100  tons  of 
coal.  The  yard  bunkers  are  241  feet  long  by  60  feet  in 
width  and  have  a  capacity  of  about  5,000  tons. 

The  power  house  is  a  frame  building  Si  feet  long  by  88 
feet  in  width.  The  boiler  plant  consists  of  three  66  inch 
by  16  feet  boilers,  each  of  which  contains  64  four-inch  tubes 
and  is  rated  at  100  horse  power.  In  the  dynamo  room  are 
two  tandem  compound  McEwen  high  speed  135  horsepower 
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hoping  the  Bell  company  will  attack  us  and  are  not  afraid       engines, 
to  test  our  claims  and  patents  in  court." 


A  Lawsuit  over  Wasted   Power. 

The  Louisiana  Electric  Uight  company  has  sued  the 
New  Orleans  Traction  company  for  $27,775.71.  The  pe- 
tition alleges  that  the  plaintiff  agreed  to  furnish  to  the  de- 
fendant all  the  light  and  power  required  by  it;  that  the  trac- 
tion company  agreed    to    construct    its    lines  in  a  complete 


LOCOMOTIYE   AND   TRAIN. 

running  at  265  revolutions.  Belted  to  these 
engines  are  two  90  killowatt,  250  volt,  compound  wound., 
multipolar  General  Electric  dynamos,  running  at  700  revo- 
lutions and  over-compounded  10  per  cent.  The  load  on  the 
dynamo  is  variable,  often  changing  from  no  load  to  75  per 
cent,  of  full  load  in  from  live  to  ten  seconds  and  from  full 
load  to  no  load  in  about  the  same  time. 

The  hoisting  plant  consists  of  three  special  electric  hoists, 
each  having  a  capacity  of  2,000  pounds  lifted  at  a  maximum 
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rope  speed  of  Soo  feet  per  minute.  An  excellent  idea  of 
these  hoists  is  given  in  Fig.  4.  The  motors  are  of  the  Gen- 
eral Electric  L.  W.  P.  20  type  and  the  armature  shaft  is 
geared  to  an  intermediate  shaft  by  special  gears  with  a  very 
slight  reduction  in  speed.  The  intermediate  shaft  is  in  turn 
geared  to  the  drum  shaft  by  means  of  eight  groove  "V" 
frictions.  On  the  end  of  the  intermediate  shaft  is  also  a 
single  groove  wheel  driving  the  hauling-in  drum  which  serves 
to  haul  in  the  bucket  over  the  chutes  when  it  has  been 
raised  to  the  proper  height.  The  hoists  are  controlled  by 
means  of  K.  R.  controllers  and  are  mounted  in  derrick 
houses,  as  shown  in  the  illustration. 

Fig.  2  shows  the  steam  collier  Costa  Rica  lying  along- 
side of  the  bunkers,  and  unloading  partly  into  the  cars  for 
distribution  into  the  yard  bunkers  and  partly  off  shore  into 
the  ship  George  Skolfield  moored  beside  her.  The  bucket 
is  just  about  to  be  unloaded  into  the  chute  by  which  the  coal 
will  pass  into  the  cars.  These  buckets  have  a  capacity  ot 
1,200  pounds  of  coal  each  and  are  raised  from  a  depth  of  60 
feet  to  So  feet,  according  to  the  state  of  the  tide  and  the 
portion  of  the  hold  from  which  they  are  taken. 

The  derricks  are  mounted  on  a  track  raised  about  six  feet 
above  the  fioor  of  the  bunkers  and  are  so  arranged  that  they 
can  be  moved  along  the  wharf  to  accommodate  themselves 
to  the  position  of  the  hatches  of  the  ships.  The  capacity 
of  each  derrick  is  400  tons  in  nine  hours,  although  they 
have,  under  favorable  conditions,  worked  up  to  450  tons  in 
nine  hours.  A  portion  of  the  coal  is  unloaded  directly  into 
the  bunkers  on  the  wharf  and  is  distributed  from  them  into 
the  retailers'  wagons.  Ey  far  the  larger  portion,  however, 
is  discharged  into  cars  and  hauled  into  the  house  bunkers, 
to  be  distributed  as  needed. 

Fig.  I  shows  one  of  the  electric  locomotives,  of  which 
two  are  used  for  this  haulage  work,  with  a  train  of  four  cars 
being  weighed  on  the  scales  before  delivery  to  the  house 
bunkers.  The  locomotive  is  of  the  well-known  "T.  M.  F." 
type  and  is  equipped  with  General  Electric  motors.  The 
locomotive  has  a  draw-bar  pull  of  Soo  pounds  and  is  required 
to  haul  from  four  to  six  loaded  cars,  each  car  weighing 
3,600  pounds  and  having  a  capacity  of  4,700  pounds  of  coal. 
The  train  in  Fig.  i  represents  a  gross  load  of  40,670  pounds. 
The  tracks  are  perfectly  level  and  on  the  return  trip  the 
locomotive  frequently  brings  back  eight  to  ten  empties. 

All  the  coal  is  weighed  before  being  delivered  to  the  house 
bunkers — track  scales  being  made  a  portion  of  the  track  and 
each  car  being  weighed  independently.  P'ig.  i  shows  the 
interior  of  the  house  bunkers,  with  locomotive,  cars  and 
coal.  The  capacity  of  these  bunkers  is  about  5,000  tons  of 
coal. 

On  the  bridge  the  usual  overhead  railway  construction 


Thawing  by  Electricity. 

Mr.  Edmunds  informs  us  that  he  has  been  making  some 
experiments  lately  with  most  complete  success,  in  what  we 
think  is  a  new  and  important  application  of  electricity  to  do- 
mestic use,  says  the  Electrical  Rcvicio  of  London.  He,  like 
many  others,  has  suffered  the  inconvenience  of  having  his.gas 
and  water  service  frozen  during  the  severe  winter  weather. 
It  occurred  to  him  that  a  resistance,  suitably  protected,  might  , 


This  is  a  method  of  thawing  which  might  be  worth  the  con- 
sideration of  gas  and  water  companies.  Certainly  it  is  one 
that  highly  merits  the  attention  of  prudent  householders. 


Production  of  Platinum. 

The  increasing  demand  for  platinum,  more  especially  in 
the  manufacture  of  incandescent  electric  lamps,  gives  great 


HANDLING    COAL   BY    ELECTRICITY. — DERRICKS   AT   WORK. 


be  introduced  into  those  pipes  which  were  most  exposed,  and 
least  easy  of  access  with  flame  or  hot  water,  or  other  ordinary 
method  of  thawing.  He  had  a  special  wire  made,  in  which 
the  current  was  conducted  through  a  highly  resistant  metal, 
insulated  with  a  fireproof  medium  that  was  also  a  non-con- 
conductor  of  electricity.  The  whole  was  enclosed  in  a  metal 
tube,  which  could  be  drawn  do^ni  to  make  a  compact  wire 
or  tube  that  was  externally  a  conductor  of  heat,  but  not  of 


FIG.  2.       HANDLING   COAL   BY   ELECTRICLTY. — yiEW   IN   WHARF   BUNKS. 


has  been  adopted,  while  on  the  wharf  a  special  construction, 
shown  in  detail  in  Fig.  2,  was  rendered  necessary  on  account 
of  the  limited  head  room  underneath  the  derrick. 

These  bunkers  handle  the  output  of  the  Wellington  mines 
at  Wellington,  B.  C,  which  is  estimated  at  about  450,000 
tonsperyear.  Of  this  about  250,000  tons  is  handled  through 
these  bunkers,  the  balance  being  shipped  direct  to  wholesale 
dealers.  The  plant  has  been  in  continuous  operation  since 
the  4ih  of  February  and  has  given  the  most  perfect  satis- 
faction throughout. 


electricity,  thus  preventing  loss  of  current  and  electrolysis. 
The  results  were  most  satisfactory.  This  '■thermic"  wire 
was  introduced  into,  the  waste  pipe  from  a  bath  room  at 
the  north  side  of  his  bouse,  which  entered  a  fall  pipe  some 
20  feet  from  the  ground,  and  which  was  easily  frozen.  On 
Saturday  last  the  thermic  wire  was  introduced  from  the  out- 
side. At  night  a  small  stream  of  water,  trickling  down,  froze, 
forming  an  icicle  some  12  inches  long  and  i/^  inches  thick, 
completely  blocking  the  waste  pipe.  The  thermic  wire  hav- 
ing been  previously  connected  with  Mr.  Edmund's  electric 
light  circuit,  at  50  volts  pressure,  when  current  was  turned 
on  four  amperes  flowed  through  it;  and  in  four  minutes  a  com- 
plete thawing  was  effected,  and  the  waste  service  was  cleared. 


importance  to  this  metal  and  its  sources  ot  supply,  says 
the  Mining  and  Scientijic  Press.  It  is  widely  diffused,  be- 
ing found  in  almost  every  mining  region  in  the  world, 
usually  minutely  disseminated  in  serpentine  rocks  or  their 
debris,  but  only  in  the  Ural  mountains,  Russia,  does  it  oc- 
cur in  grains,  and  only  in  those  mines  is  it  thus  secured 
in  any  considerable  quantity  with  accompanying  profit. 
In  Brazil  and  Columbia,  South  America,  Sinaloa,  Mex- 
ico, various  counties  in  California  and  Oregon,  and  other 
localities  on  this  continent,  native  platinum  occurs,  almost 
invariably  in  gold  sand  or  gravel.  So  far  as  kno^vn,  no 
determined  effort  has  been  made  in  California  to  mine  it, 
though  the  continued  advance  in  its  price  and  the  occur- 
rence of  the  metal  in  so  many  instances  suggest  the  possi- 
ble profit  of  such  enterprise.  Thirty  years  ago  plat- 
inum was  quoted  at  $4.50  an  ounce;  it  steadily  appreci- 
ated in  price  till  "a  cornel"  in  'S9  sent  it  up  to  $17.50  an 
ounce.  That  enormous  figure,  of  course,  occasioned  tre- 
mendous activity,  and  three  years  ago  the  price  went 
down  to  $7.50  an  ounce.  Since  that  there  has  been  the 
usual  rebounds  and  reactions  that  have  affected  everything 
made  or  mined  in  the  world  except  gold;  platinum  is 
worth  to-day  about  $10.50  an  ounce,  and  it  is  not  likely 
that  it  will  ever  be  less,  as  the  practical  supply  seems 
limited  while  the  demand  must  necessarily  increase. 
~0n  the  Demidoff  estate  and  the  government  Goro-Blago- 
dat  district,  in  the  Ural  mountains,  platinum  is  mined  for 
itself  alone.  It  is  found  in  a  ten-inch  "streak"  of  sand 
resting  upon  a  serpentine  bedrock  at  a  depth  varying  from 
ten  to  forty  feet  from  the  surface.  A  shaft  is  sunk  to 
the  bedrock,  a  drift  run  and  the  sand  hoisted,  fed  with 
water  into  a  conical  revolving  screen  and  sluiced.  The  in- 
dustry furnishes  employment  to  about  6,000  men  and  wo- 
men, the  former  earning  about  60  cents,  and  the  latter  35 
cents  a  day,  this  low  wage  being  a  part  of  "the  European 
level"  regarding  which  the  California  miner  and  manu- 
facturer hear  so  much  nowadays.  The  cost  of  washing 
these  Ural  platinum  sands  is  about  $16.75  per  kilo  of 
native  metal,  about  40  cents  per  metric  ton  of  sand  washed. 
It  is  said  that  sand  containing  less  than  three  grammes  of 
platinum  per  ton  cannot  be  profitably  handled.  The  average 
is  about  four  grammes  per  metric  ton.  On  this  there  is  a 
government  (ax  of  three  per  cent. 

It  is  believed  that  the  present  annual  consumption  of 
platinum  in  electrical  and  other  industries  in  this  country 
approximates  50,000  ounces,  nearly  all  of  which  is  im- 
ported. It  is  found  in  connection  with  iridosmine  in 
Butte,  Plumas,  Siskiyou,  Trinity  and  Tuolumne  counties  in 
California,  and  its  great  present  value  (about  one-half 
that  of  gold)  gives  it  proportional  importance. 


Electric  Grain  Transportation. 

Thomas  Lowrv,  in  the  course  of  a  chat  with  an  eastern 
newspaper  man,  said:  "We  propose  to  increase  JNIinneap- 
olis  lines  so  that  they  will  be  freight  as  well  as  passenger 
'"  Experience   has   proved  that  electricity   is,    next   to 


water,  the  cheapest  method  of  transportation.  Our  plan  is 
to  extend  our  lines  to  the  great  belt  of  the  Northwest,  of 
which  Minneapolis  is  the  center.  Cars  built  for  the  pur. 
pose,  lighter  than  an  ordinary  freight  car,  and  more  dura. 
i)le,  will  be  put  on.     They  will  be  essentially  grain  car 
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with  chutes  for  quick  loading  and  unloading.  They  can  be 
backed  into  an  elevator  and  unloaded  with  less  red  tape  than 
is  now  in  vogue  among  raihoads.  They  will  hold  fully  as 
much  as  the  regular  grain  car  now  in  use  and  be  much 
smaller,  because  they  will  be  loaded  to  the  top  and  loaded 
through  the  top.  The  plan  for  this  is  now  under  consider- 
ation. Each  car  will  carry  a  set  of  buckets  that  will  load 
and  unload  it.  These  will  be  worked  by  electricity.  Oi 
course  the  plan  at  present  is  only  under  discussion,  and  it 
will  take  some  time  for  its  perfection.  I  expect,  however, 
before  two  years  to  see  the  major  portion  of  the  gvain  car- 
ried to  Minneapolis  by  trolley." 


M.   &   B.  Transmitter. 

The  accompanying  illustration  of  the  M.  <S:  B.  transmitter 
gives  a  good  idea  of  its  construction.  The  diaphragm  is  ol 
India  mica,  a  highly  resonant  material  which  gives  great 
efficiency.  Attached  to  the  center  of  this  cfiapbragm  is  a 
small  aluminum  cup  holding  a  carbon  or  other  suitable 
point.  In  front  of  the  black  rubber  shell  is  shown  the 
basket  or  runway  of  aluminum  or  other  metal.  The  sphere 
<;hown  in  the  cut  may  be  ofcarbon  or  other  material,  eleven- 
sixteenths  of  an  inch  in  diameter,  which  normally  lays  in  the 
basket  or  runway,  which  is  so  -constructed  that  no  matter 
which  side  of  the  transmitter  is  up,  the  sphere  rests  on  a 
olane  which  is  always  inclined  toward  the  diapliragm.  When 
these  parts  are  assembled  the  point  on  the  diaphragm  comes 
about  on  a  level  with  the  center  of  the  sphere  which,  owing 
to  the  angle  of  the  side  of  the  basket  or  runway,  is  kept 
against  the  point  by  gravity.  The  distance  between  the  point 
on  the  diaphragm  and  the  back  of  the  basket  is  about  three- 
quarterof  an  inch,  which  allows  the  sphere  a  maximum 
movement  of  a  little  under  one-sixteenth  of  an  inch. 

With  every  oscillation  of  the  diaphragm  a  movement  of 


M.    &   n.    TRANSMITTER. 

this  sphere  takes  place,  which  breaks  the  battery  current, 
hence  the  name  '*Make-and-Break"  and  the  well-known  sign 
"  M,  &  B."  The  principle  is  set  forth  in  the  first  claim  of 
the  broad  methud  patent  No.  361,124,  under  which  these 
transmitters  are  constructed.     The  claim  reads: 

Claim  i:  The  art  or  method  of  transmitting  vocal  <r 
other  sounds  telephonically  by  causing  intermittent  or  pul- 
satory currents  of  a  uniform  volume  or  intensity,  and  ot 
durations  correspondmg  to  the  phases  of  the  oscillation  of 
the  diaphragm. 

The  practical  results  claimed  for  this  form  of  transmitter 
are: 

First,  articulation,  which  is  claimed  to  be  better  and  more 
perfect.  Every  syllable,  whether  a  shout  or  a  whisper,  is 
transmitted  clearly  and  distinctly.  There  is  no  running 
together  of  words  nor  confusion  of  sound.  Second,  volume. 
While  the  volume  of  sound  is  great,  yet  there  is  no  sputter- 
ing, snappmg  or  frying  sound.  Third,  long-distance  trans- 
mission. Every  M.  &  B.  transmitter  is  a  long-distance 
instrument.  Fourth,  simplicity  of  construction.  There  is 
nothing  to  get  out  of  order;  no  adjustments  to  be  made;  no 
springs  to  give  out;  no  *'  packing  "  and  no  plastic  material 
to  change  in  density.  The  United  States  Telephone  Con- 
struction company,  which  controls  the  M.  &  B.  transmit- 
ter, invites  competitive  tests.  These  transmitters  are  covered 
by  over  ten  construction  patents,  with  others  pending, 
besides  the  broad  method  patent  mentioned,  which  was 
issued  April  12th. 


Directly  Connected  Dynamo. 

The  cut  shows  the  direct-connected  generator  of  the 
Commercial  Electric  company  of  Indianapolis,  Indiana. 
The  dynamo  is  of  the  multipolar  type  made  by  this  com- 
pany..   It  has  soft  cast-steel  field  magnets  and  a  smooth 
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Gramme  ring  armature.  It  is  claimed  that  this  type  gives 
more  perfect  regulation,  greater  freedom  from  sparking 
and  less  tendency  to  heat  than  the  ironclad  type  com- 
monly used.  The;  maximum  rise  in  temperature  is  guar- 
anteed to  be  less  than  75*^'  Fahr.  and  regulation  within  one 
volt  from  no  load  to  full  load.  The  armature  is  com- 
monly mounted  on  the  extended  shaft  of  the  engine  and 
the  frame  upon  the  extension  to  the  engine  sub-base. 
The  armature  and  commutator  are  mounted  on  the  same 
spider,   so    that  the  complete   armature    may  be   removed 


DIRECTLY   CONNECTED   DYNAMO, 
from  the  shaft    without  disturbing  any  of  the  connections. 
The  machine  illustrated  is  a  40  kilowatt  lighting  dynamo, 
connected  to  a  Ball  engine. 


Fort  Wayne   Electric  Corporation's  New 
750  Light  Transformer. 

The  accompanying  illuslration  represents  a  new  type37^ 
kilowatt  transformer  designed  by  James  J.  Wood  for  sub- 
station use.  It  is  constructed  so  as  to  be  used  on  either 
1,000  or  2,000  volt  primaries,  of  from  60  to  140  periods,  and 
the  secondaries  are  arranged  for  connection  to  either  a  two 
or  three-wire  system.  This  transformer  presents  a  very 
substantial  appearance,  while  the  design  and  construction 
and  of  the  simplest  as  well  as  the  neatest  possible  character. 
The  ventilation  is  so  perfect  and  the  radiating  surface  so 
large  in  proportion  to  the  output  that  the  rise  in  temper- 
ature is  very  low,  even  when  run  for  eleven  hours  on  full 
load.  The  regulation  is  within  2}{  per  cent.,  while  the 
efficiency  at  full  load  is  98.33;  3^  load,  98.39;  )4  load, 
98-33;  X  lo3.d,  97.30;  /'s  load,  95.09;  1-16  load,  90.82. 
The  Fort  Wayne  Electric  corporation  is  making  these  trans- 
formers, and  at  present  two  sizes  are  ready  for  the  market, 
375  and  750  lights  respectively. 


S.  K.  C.  Spark  Arrester. 

The  illustration  shows  an  attachment  for  arc  lamps  to  pre- 
vent the  escape  of  sparks.  The  device  not  only  answers 
this  purpose,  but  is  an  admirable  protection  from  storms  and 
bugs.  The  arrester  is  strongly  but  lightly  constructed,  the 
base  or  reflector  being  of  heavy  pressed  tin,  and  the  chimney 
of  perforated  tin,  thoroughly  reinforced.  Each  half  is 
mounted  on  cast  brass  hinges,  designed  to  automatically  hold 
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FORT   WAYNE   ELECTRIC    CORrORATlON  S    NEW    750   LIGHl' 
TRANSFORMER. 

the  halves  (when  the  lamp  is  being  trimmed)  in  a  horizontal 
position.  Simple  but  elTective  catches  assure  the  proper 
shutting  of  the  halves,  and  hold  them  securely  together.  AH 
joints  lap,  consequently  the  arrester  is  spark,  storm  and  bug- 
proof.  The  chimney  and  exterior  of  base  are  finished  in 
black  enamel,  thoroughly  baked,  to  withstand  the  action  of 
the  weather;  the  interior  of  the  base,  being  finished  in  white 
enamel,  acts  as  a  reflector.  This  device  is  manulactured  by 
the  S.  K.  C.  Specialty  company  of  Pittsfield,  Mass.,  and  is 
sold  in  Chicago  by  the  Wallace  Electric  company. 


The  Question  of    Street  Railway   Track 
Ownership. 

The  suit  of  the  Chicago  General  Railway  company  to  se- 
cure the  right  to  operate  over  the  tracks  of  the  Chicago 
City  Railway  company  will  probably  be  heart!  upon  its 
merits  within  a  short  time.  It  is  assigned  to  fudge  Tuley. 
■  The  answer  just  filed  admits  that  the  McGann  road  leased 
the  lilies  owned  and  operated  by  the  West  and  South  Town 
companies  and  has  been  operating  them  since  July  22,  1894, 
but  it  denies  that  the  rights  and  privileges  which  the  ordi- 
nances granted  the  West  and  South  Town  company  were  ever 
transferred  to  the  McGann  road.  According  to  the  answer, 
if  any  such  transfer  has  been  made  it  is  only  a  pretended 
one  and  is  of  no  force  or  effect,  for  the  reason  that  the  rights 
so  attempted  to  be  conferred  by  Section  13  of  the  ordinance 
were  not  in  law  capable  of  being  assigned  or  transferred. 
The  trouble  that  arose  over  the  attempt  of  the  McGann 
people  to  run  a  car  over  the  Twenty-second  street  line,  east 
of  the  Twenty-second  street  bridge,  is  admitted.  The  de- 
fendant, however,  upholds  its  opposition  by  force  on  the 
ground  that  it  had  a  perfect  right  to  use  force  to  preserve 
inviolate  a  right  and  privilege  granted  to  it  by  the  City 
Council.  The  defendant  claims  that  the  complainant's 
charges  are  without  color  or  right  of  law  and  the  court  is 
asked  to  dismiss  the  bill. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  May  i8.— The  people  of  Brooklyn  cont  nue 
to  manifest  a  deep  feeling  of  resentment  to  the  trolley  com. 
panics.  On  Wednesday  evening  an  anti-trolley  mass  meet- 
ing was  held,  and  denunciatory  speeches  were  listened  to  by 
an  audience  estimated  at  5,000.  The  companies  were  pleas, 
antly  referred  to  by  resolution  as  "incorporated  manslayers," 
and  the  resolutions  further  demanded  a  prompt  indictment 
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'  of  the  officials  of  the  companies  by  the  district-attorney's 
office  and  criticised  the  district-attorney  for  his  inactivity. 
Trained  and  licensed  motormen  were  also  demanded.  A 
piece  of  music  called  "The  Trolley  Dirge,"  prepared  es- 
pecially for  the  occasion,  was  played.  Part  of  the  selec- 
tion was  a  clang  of  a  trolley  gong,  followed  by  a  chorus  of 
childish  shrieks.  This  delectable  composition  was  very  ef- 
fective in  stirring  up  the  people.  Many  wild  and  foolish 
statements  were  made,  but  the  strong  and  abiding  opposi- 
tion to  the  companies'  management  was  made  very  evident. 

Alexander  Graham  Bell  appeared  in  the  Jefferson  Market 
Police  Court  on  Monday  afternoon  as  the  prosecutiTio-  wit- 
ness against  a  man  who  fraudulently  claimed  to  be  his  agent 
,  in  this  city. 

A  large  number  of  car  fenders  were  exhibited  to  the  rail- 
road committee  of  the  Brooklyn  Board  of  Aldermen  on 
Thursday,  One  of  the  inventors  present  was  a  woman, 
Miss  Marguerite  Maidhof.  The  type  used  on  the  Newark 
trolley  roads  seemed  to  impress  the  committee  very  favorably. 
In  that  city,  however,  it  is  generally  agreed  that  the  "scare 
element"  in  the  car  fenders  has  been  more  efiicacious  than 
anything  in  the  mechanical  construction,  and  that  this  would 
be  still  further  enhanced  by  painting  all  of  the  fenders  in  the 
brightest  colors  procurable.  This  fender  is  a  menace  which 
prevents  people  taking  risks.  It  sticks  out  in  front  of  the 
car  three  or  four  feet  and  threatens  the  shins. 

In  the  case  of  Simon  Sterne,  who  sought  to  restrain  the 
Metropolitan  Telephone  company  from  removing  his  instru- 
ment from  his  office  because  he  refused  to  pay  an  increase 
in  rental  of  $115  per  year,  Mr.  Sterne's  attorneys  took  the 
position  that  the  company  is  a  common  carrier,  and  as  such, 
liable  to  regulation  by  the  courts,  and  when  its  rates  are 
unreasonable — the  company  being  a  monopo'y — the  courts 
should  interfere  to  prevent  injury  to  the  public.  Judge 
Ingraham  remarked  that  there  was  no  doubt  that  the  Legis- 
lature could  correct  the  rates,  but  the  power  of  the  courts 
seemed  less  certain.  He  gave  the  counsel  permission  to 
submit  briefs  and  reserved  his  decision.  During  the  argu- 
ment it  was  shown  that  in  iSSi  the  net  earnings  of  the  com- 
pany were  $l  i  ,000;  in   1SS2  they  were   $86,000;   in    1SS3, 
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$241,000;  in  1SS4,  $355,000;  in  1SS5,  $642,000;  in  1SS6, 
$576,000,  and  in  18S7  a  20  per  cent,  dividend  had  been 
paid.  Other  years  showed  dividends  averaging  ten  per  cent. 
The  annual  meeting  of  the  stockholders  of  the  General 
Electric  company  was  held  in  Schenectady  on  the  14th  in- 
stant. Ten  thousand  more  shares  of  stock  were  present 
than  at  last  year's  meeting.  No  action  was  taken,  nor  was 
any  proposition  or  report  made  relative  to  a  reduction  of 
capital  stock.  The  board  of  directors  for  the  following 
year  was  elected  thus:  Oliver  Ames,  2d,  T.  Jeffer- 
Coolidge,  Jr.,  C.  R.  Coster,  Thomas  A.  Edison,  Eugene 
Griffin,  Gordon  Abbott,  F.  S.  Hastings,  Henry  L.  Higgin- 
son,  George  F.  Gardner,  J.  Pierpoint  Morgan,  Robert 
Treat  Paine,  2d.  Thomas  J.  Cummins,  Jr.,  and  C.  A. 
Coflm.  H.  McK.  Twombly  and  D.  O.  Mills  retired  from 
the  board.  Their  places  are  filled  by  George  P.  Gardner 
and  Thomas  J.  Cummins,  Jr.  Officers  for  the  ensuing  year 
are  to  be  elected  by  the  new  board  of  directors.  It  is  under- 
stood that  First  Vice-president  Griffin  is  to  retire,  to  enter 
upon  the  management  of  a  business  concern  in  this  city. 

W.  F.  O. 


Milwaukee,  Wis. 

Milwaukee,  May  18. — City  Engineer  Benzenberg  has 
submitted  to  the  Common  Council  an  estimate  of  the  cost  of 
erecting  and  equipping  a  municipal  lighting  plant.  The 
estimated  cost  of  the  plant  is  $345,153-  These  figures  are 
very  liberal  and  in  several  cases  are  close  to  the  actual  cost. 
The  annual  cost  of  "maintaining  the  system,  in  the  opinion 
of  the  city  engineer,  will  be  about  $89  a  lamp  for  1,000 
lamps.     The  city  now  pays  $110  a  lamps  a  year. 

The  plant  which  the  city  engineer  had  figured  upon  is  one 
suitable  for  lighting  the  city  in  the  way  that  it  is  lighted  at 
present,  but  it  is  to  be  arranged  that  its  capacity  may  be 
increased  from  time  to  time.  In  considering  the  economy 
of  an  underground  conduit  distributing  system,  the  report 
states  it  becomes  prelerable  to  locate  an  electric  lighting 
plant  as  centrally  as  possible  along  the  river,  where  suffi- 
cient territory  may  be  provided  to  permit  the  storage  of  fuel 
and  to  allow  room  for  the  extension  of  the  station.  But 
dock  property  in  the  central  part  of  the  city  is  very  costly 
and  the  city  engineer  says  that  it  becomes  a  question  whether 
the  cost  of  the  additional  copper  wires  and  conduits  neces- 
sary to  convey  the  current  from  a  more  remote  portion  of 
the  cily  is  not  outweighed  by  the  cost  of  the  more  ex- 
pensive ground,  especially  in  view  of  the  fact  that  it  is  ad- 
mittedly practicable  to  increase  the  pressure  of  the 
current  to  5,000  volts  and  thereby  increase  the  number 
of  lights  on  a  circuit  to  lOO.  On  this  account,  and  bacau^e 
the  city  owns  property  south  of  the  special  sewage  pump- 
ing works  on  Jones'  Island,  whicli  may  be  made  available, 
and  because  the  fuel,  which  becomes  a  very  large  factor  in 
the  annual  cost  of  lighting,  can  be  most  cheaply  delivered  at 
that  point,  the  city  engineer  recommends  the  establishment 
of  the  city  lighting  plant  on  the  island.  This  site  has  some 
disadvantages,  as,  for  instance,  it  is  not  accessible  by  road,  so 
that  until  a  bridge  to  the  island  is  built  the  lamp  depart- 
ment would  have  to  be  located  at  a  more  accessible  pomt. 

Next  in  the  report  comes  a  statement  which  shows  what  a 
great  difference  it  makes  whose  ox  is  gored.  It  is  required 
by  ordinance,  states  the  city  engineer,  that  all  electric  wires 
shall  b.::  placed  underground.  This  provision  adds  so  largely 
to  the  cost  of  the  plant,  it  is  declared  in  the  report,  that  if 
allowance  from  the  start  were  to  be  made  in  the  construc- 
tion of  the  conduits  for  an  extensive  increase  in  the  number 
of  Hghts  in  every  direction,  the  interest  and  sinkmg  fund  on 
the  increased  cost  due  to  such  provision,  added  to  the 
cost  of  operating,  divided  among  1,000  lamps,  wouldincrease 
the  amual  expense  per  lamp  to  very  nearly  the  price  paid 
bythe  city  at  the  present  time.  The  city  engineer  has  there- 
fore estimated  the  cost  of  the  underground  and  conduit  sys- 
tem to  cover  not  much  more  than  the  territory  and  streets 
now  provided  with  arc  lights,  leaving  the  extensions  to  be 
made  in  such  du'ections  and  districts  as  may  be  determined 
hereafter. 

If  on  all  the  unpaved  streets  on  the  East  Side  north  of 
Knapp  street,  on  the  West  side  north  of  Walnut  street  and 
on  the  South  Side  west  of  Fourth  avenue  and  south  of 
Greenfield  avenue  the  light  wires  could  be  strung  overhead, 
instead  of  being  buried,  the  immediate  cost  of  distribution 
could  be  reduced  $34,000;  while  if  in  the  additional  territory 
in  the  underground  system  thus  laid  out,  the  wires  could  be 
strung  overhead  through  alleys,  instead  of  conduiting  them 
in  the  str^^ets,  the  immediate  cost  would  be  reduced  further 
by  $11,000.  In  most  of  the  other  cities  of  the  country,  the 
engineer  states,  this  is  done,  or  the  underground  system  is 
restricted  only  to  the  business  section  of  the  city  or  to  the 
section  of  the  city  lying  within  half  a  mile  of  the  center.  The 
present  law,  it  is  interesting  to  note,  requires  a  very  general 
burying  of  all  electric  wres,  but  that  law  was  enacted  before 
the  city  had  any  idea  of  going  into  the  lighting  business  it- 
self. 

The  highest  type  of  engine  efficiency  and  the  largest  prac 


tical  unit  of  dynamos,  states  the  city  engineer,  have  been 
determined  upon  as  offering  the  best  results,  the  generators 
being  either  directly  connected  to  each  end  of  the  engine 
shaft  or  by  connecting  them  in  series,  the  arrangement  in 
the  engine  room  depending  upon  the  combination  selected, 
but  to  be  such  as  to  permit  an  increase  in  the  machinery  in 
series,  the  boilers  adjoining  in  an  adjacent  building  to  per- 
mit of  the  serial  extension,  the  fuel  room  to  run  lengthwise 
with  the  boilers  and  if  possible  to  feed  automatically  to  the 
boilers. 

The  buildings,  while  not  necessarily  ornamental,  are  to 
be  substantial  and  suitable  to  the  purpose.  The  foundation, 
building  and  walls  to  be  entirely  independent  of  the  engine 
and  dynamo  foundations. 

For  the  conduits  the  estimate  of  the  city  engineer  provides 
for  either  a  three-inch  iron  pipe,  glazed  on  the  inside,  or 
square  vitrified  tile  having  a  circular  duct  of  three  inches  in 
diameter,  laid  and  imbedded  in  concrete  in  such  number  as 
may  be  required  to  distribute  tlie  current,  \vith  not  more 
than  two  cables  to  3,  duct;  while  for  the  single  circuit  dis- 
tribution, simply  a  two  and  one-half  inch  glazed  iron  pipe, 
laid  without  concrete,  is  provided  to  receive  the  lead-covered 
cables,  contemplating  the  best  cable  that  can  be  obtained 
under  a  safe  guarantee  to  conduct  the  current  at  a  pres- 
sure of  5,000  volts.  For  such  overhead  wires  as  may  be 
strung  a  Xo.  6  copper  wire,  well  braided,  with  poles  40  feet 
long,  is  recommended. 

The  city  engineer's  estimate  in  detail  is  as  follows:  Dock- 
ing, $2,500;  buildings  complete,  $29,500;  extra  foundations 
for  machinery,  $5,000;  three  triple  expansion  engine;,  350 
horse  power  complete,  with  boilers  equipped  with  down- 
draft  furnaces, steam  piping,  feed  pumps,  condensers,  belting, 
etc.,  $34,500;  twelve  100  light  dynamos,  $25,000;  switch- 
board, wiring,  tubing,  etc.,  $3,500;  armored  cables  and  river 
crossings,  $3,700;  multiple  conduit  system,  including  man- 
holes, $30,940;  single  circuit  conduit  system,  including  man- 
holes, $47,728;  relaying  of  pavements,  $4,200;  156  miles  of 
lead-covered  cable,  laid,  $116,585;  1,000  mast  arms  on  lamp 
posts,  complete,  $22,500;  1,000  double  carbon  lamps, 
$19,500.  Tutal,  $345,153.  In  addition  to  the  total 
opsrating  expenses  a  year,  the  city  engineer  estimates  the 
interest  and  depreciation  at  $34,515.30,  making  a  total  of 
$89,895.30.  Thematter  is  now  in  the  hands  of  the  Common 
Council.  There  is  considerable  sentiment  in  favor  of  a 
municipal  lighting  system  and  it  is  nol  unlikely  that  the  city 
will  decide  to  engage  in  the  enterprise.  The  city  engineer 
points  out  the  fact  that  if  the  number  of  lamps  were  in- 
creased to  1,400,  as  they  undoubtedly  would  in  a 
short  time,  the  cost  of  each  lamp  annually  would  be  reduced 
to  at  the  most  $78  a  year,  as  very  few  more  employes  would 
be  needed  and  the  other  additional  outlay  would  be  light. 
The  city  engineer  adds  that  this  is  a  most  opportune  time 
to  contract  for  the  engines,  boilers  and  the  electrical  equip- 
ment for  a  lighting  plant,  as  the  prices  are  low  and  the  com- 
petition exceedingly  lively.  Labor  is  also  low  and  so  is  the 
price  of  building  and  other  material,  and  the  distributing 
system  could  be  erected  at  a  lower  figure  than  it  could  at 
any  previous  time  in  the  history  of  the  city. 

The  directors  of  the  Waukeslia  Beach  RaiKvay  company 
have  some  very  ambitious  projects  in  view.  They  propose 
to  extend  their  electrical  line,  which  now  runs  from  Wauke- 
sha to  Pewaukee,  so  that  it  will  tap  Oconomowoc  and  the 
points  between  there  and  Pewaukee,  and  also  to  extend  the 
system  to  Wauwatosa,  one  of  the  suburbs  of  Milwaukee, 
where  it  will  connect  with  the  line  of  the  Milwaukee  Street 
Railway  company.  The  original  plan  of  the  company  con- 
templated an  extension,  should  the  line  prove  at  all  profit- 
able, through  Hartland,  Lakeside,  Nashota,  Nagowicka 
and  Gifford's  to  Oconomowoc.  The  idea  of  giving  Mil- 
waukee service  did  not  enter  the  minds  of  the  directors  until 
the  Milwaukee  &  Wauwatosa  Motor  Railway  company 
recently  asked  for  a  franchise  into  the  city  of  Milwaukee 
\\'ith  the  avowed  intention,  in  case  it  got  such  a  franchise, 
to  extend  its  lines  to  Waukesha  and  convert  its  whole  sys- 
tem into  an  electrical  one.  The  idea  of  both  companies,  of 
course,  is  to  catch  the  summer  travel  by  means  of  lower 
rates.  The  Wauwatosa  company  announces  its  determina- 
tion to  begin  work  at  once  upon  the  Waukesha  extension 
in  case  it  gets  a  franchise  into  the  city,  and  it  has  already 
taken  steps  to  secure  the  right  of  way  through  the  territory 
lying  between  this  city  and  Waukesha.  Now  comes  the 
Waukesha  Beach  Railway  company  with  the  announce- 
ment that  it  intends  without  delay  to  build  the  proposed 
extensions  to  Oconomowoc  and  Milwaukee  without  delay. 
An  important  factor  in  the  matter  is  the  Waukesha  fran- 
chise. The  Waukesha  company,  it  is  believed,  will  have  a 
decided  advantage  in  this  matter.  It  is  composed  of  Wau- 
kesha men,  with  the  indefatigable  "Long"  Jones,  formerly 
of  Chicago,  at  its  head,  and  the  directors  do  not  seem  to  be 
seriously  alarmed  about  any  other  company's  getting  a  fran- 
chise from  the  village  board  of  Waukesha.  Moreover,  the 
Waukesha  Beach  Railway  company  is  on  friendly  terms 
with  the  Chicago,  Milwaukee  &  St.    Paul  and  Chicago   & 


Northwestern  railroads,  and  in  case  it  extends  its  lines  to 
Milwaukee  it  is  said  that  it  would  be  allowed  to  cross  the 
tracks  of  those  corporations  upon  the  terms  which  obtain 
with  the  Milwaukee  &  Wauwatosa  electric  line.  The 
Milwaukee  &  Wauwatosa  Motor  Railway  company,  which 
at  present  is  a  "dummy"  system,  is  opposed  by  the  Mil- 
waukee Street  Railway  company,  whose  influence  in  the 
Common  Council  is  very  powerful,  and  it  is  doubtful  if  it 
win  ever  get  a  franchise  to  lay  tracks  within  the  corporate 
limits  of  Milwaukee.  The  Waukesha  Beach  Railway  pro- 
ject promises  to  be  a  profitable  investment.  The  line  from 
Waukesha  to  Pewaukee  is  completed  with  the  exception  of 
laying  a  few  rails,  the  power  house  is  ready  for  service  and 
six  cars  are  now  on  their  way  from  Pullman.  In  a  few 
weeks  the  line  will  be  opened  with  considerable  ceremony. 

It  was  just  a  few  days  ago,  at  a  meeting  of  the  directors, 
that  the  Milwaukee  and  Wauwatosa  Motor  company  decided 
to  equip  its  system  with  electricity.  The  change  will  be 
made  in  the  original  line  from  the  city  limits  to  Wauwatosa, 
in  the  line  from  Fifty-second  street  to  the  state  fair  grounds 
and  in  the  extension  from  the  state  fair  grounds  to  the  vil- 
lage of  North  Greenfield.  The  company  expects  to  run  cars 
every  three  or  five  minutes  during  the  state  fair  in  Septem- 
ber. If  the  company  gets  a  franchise  to  operate  cars  in  the 
city  limits  it  will  run  direct  from  some  down-town  point  to 
the  state  fair  grounds.  There  is  some  talk  of  the  company's 
going  ahead  with  the  Waukesha  extension  scheme  without 
regard  to  the  action  of  the  common  council  of  Milwaukee 
upon  its  application  for  a  city  franchise. 

The  sheriff  of  Milwaukee  has  served  papers  in  a  suit 
brought  for  the  appointment  of  a  receiver  for  the  Kaukauna 
Electric  Light  company.  The  action  is  brought  m  the 
Outagamie  Circuit  Court.  H.  B.  Tanner,  F.  Charlesworth 
and  H.  C.  Tanner  of  Kaukauna  are  the  plaintifTs  and  John 
Earles  of  Kaukauna  and  Dr.  William  H.  Earles  and  A. 
Runke,  together  with  the  company  itself,  are  made  defend- 
ants. The  defendants  are  conducting  the  plant,  which  is 
valued  at  $30,000.  It  is  alleged  that  they  have  been  con- 
spiring against  the  defendants  and  other  holders  of  stock 
with  a  view  to  rendering  the  stock  valueless  and  that  after 
obtaining  possession  and  control  of  the  corporation  and  of 
its  books  they  have  baen  guilty  of  fraudulent  and  illegal  acts 
in  the  management  of  the  company.  In  particular  it  is 
alleged  that  in  consideration  of  a  certain  bond  alleged  to 
have  been  illegally  transferred  to  John  Earles  as  security  for 
the  payment  of  certain  money,  the  said  Runke  as  president 
and  the  siid  William  H.  Earles  as  secretary  executed  a 
chattel  mortgage  whereby  they  transferred  the  entire  plant  to 
John  Earles.  There  were  debts  due  to  various  persons  at 
the  time,  it  is  alleged,  and  it  is  also  charged  that  at  the  time 
the  mortgage  was  given  without  authority.  The  plant, 
it  is  further  charged,  has  been  allowed  to  run  down  and  be- 
come inefficient.  Dr.  Earles,  one  of  the  defendants,  is  dean 
of  Milwaukee  Medical  College.  He  is  the  principal  stock- 
holder in  the  only  rival  of  the  Badger  Illuminating  company 
of  this  city. 

The  La  Crosse,  Black  River  Falls  and  Neillsville  Electric 
Railway  company  has  filed  articles  of  incorporation  with  the 
secretary  of  state.  The  capital  stock  is  $300,000  and  the 
incorporators  are  Nathan  Clark,  Paul  McHugh,  William 
H.  Polleys,  T.  J.  McHugh  and  William  Burns.  The  capi- 
tal stock  is  divided  into  300  shares  of  $1,000  each.  The 
company  proposes  to  build  an  electric  railway  between  the 
three  cities  named,  a  distance  of  about  eighty  miles,  for 
passenger,  freight,  mail  and  express  business.  The  general 
offices  of  the  company  are  to  be  in  La  Crosse.  The  line  is 
the  longest  electric  line  that  has  yet  been  projected  in  Wis- 
consin and  further  developments  in  regard  to  it  will  be 
awaited  with  interest.  C. 


New  England  News. 

Boston,  May  17. — An  act  relating  to  the  transmission  of 
electricity  for  heating  and  cooking  has  just  passed  the  Mas- 
sachusetts Legislature.     It  reads  as  follows: 

In  any  city  or  town  where  a  person  or  corporation,  not  a 
railway  company,  is  lawfully  engaged  in  the  business  of 
transmitting  electricity  for  lighting  or  power  through  wires 
legally  located  on  poles  over,  or  in  conduits  under,  the 
streets  and  highways  of  this  commonwealth,  said  person  or 
corporation  may  sell  such  electricity  for  operating  heating, 
cooking  and  kindred  apparatus  as  well  as  motors,  upon  such 
terms  as  may  be  agreed  upon. 

Officials  of  the  Bell  Telephone  company  have  held  se\eral 
important  conferences  in  the  Milk  streetbuilding  last  week 
relative  to  a  new  switchboard,  the  introduction  of  which 
is  contemplated  and  which  it  is  understood  the  Bell  company 
has  patented.  It  is  said  to  involve  a  complete  change  from 
the  system  now  in  use,  but  is  a  return  in  some  ways  to  first 
principles.  The  present  switchboards  are  built  on  the  mul- 
tiple system,  by  which  each  wire  can  be  connected  with  any 
other  wire  on  the  same  switchboard.  The  multiplication  of 
telephones  has  made  this  arrangement  very  complicated, 
and  required  an  enormous  number  of  wires,  and  it  is  sought 
to  simplify  matters  and  reduce  the  size  of  the  switchboards 
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by  arranging  the  wires  in  groups,  each  board  caring  for 
one  group  and  a  trunk  line  being  used  to  connect  one  group 
with  another,  something  on  the  same  principle  as  the  several 
exchanges  are  now  connected.  The  introduction  of  this 
system  and  the  arrangement  of  the  new  board  are  based  on 
d,  series  of  statistics  as  to  the  connection  of  one  line  with 
another  gathered  during  several  years. 

The  new  directors  of  the  Wells  Beach  &  Ogunquit  Elec- 
tric Railroad  company  have  been  elected  as  follows:  C.  N. 
Tibbetts  of  Dover,  X.  H.,  William  H.  Eaton,  Oscar  J. 
Hubbard,  Joseph  P.  Mildrum,  C.  O.  Chamberlain  and  W. 
S.  Weils  of  Wells,  Me.;  Joseph  H.  Littlefield,  Carson  H. 
Littlefield  and  Josiah  Chase  of  Ogunquit,  Me.;  F.  M. 
Boyre  of  Manchester,  N.  H.,  O.  J.  Bagley,  of  Somers- 
worth,  X.  H.,  and  Capt.  J.  D.  Whidden  of  Melrose,  Mass. 

The  new  law  providing  for  greater  safety  from  electric 
wires,  in  Boston  and  placing  responsibility  of  proper  insula- 
tion upon  the  wire  department  of  which  Hon.  John  R 
Murphy  is  the  head,  went  into  effect  May  4th,  and  upon  that 
date  Commissioner  Murphy  sent  out  a  circular  to  all  electric 
companies  in  Boston  using  poles  and  posts  for  the  transmis- 
sion of  electricity  informing  them  of  the  fact  and  requesting 
that  they  send  to  his  office  statements  of  their  poles  and 
posts  and  the  methods  of  insulation.  The  responses  show 
that  with  the  exception  of  the  railroad  companies,  the  elec- 
trical companies  used  wooden  poles,  insulated  in  the  usual 
way  with  glass  caps  on  wood  points.  The  New  England 
Telephone  &  Telegraph  company  has  some  iron  poles  with 
wooden  arms  and  pins,  with  glass  insulators,  and  in  addition 
uses  rubber  covered  wire  either  singly  or  in  pairs.  The 
poles  used  by  the  railroad  companies  are  identical  in  their 
method  of  insulation.  A  wooden  block  with  a  cast-  iron  head 
is  used  for  the  top  of  the  pole,  the  block  serving  as  an  in- 
sulator. The  guard  wire  is  also  insulated  where  it  is  made 
fast  to  the  guard  span.  The  trolley  spans  are  fastened  to 
the  pole  with  strain  insulators  and  made  fast  to  the  pole 
with  iron  clamps,  while  at  the  trolley  connection  with  the 
span  is  another  insulator.  This  gives  two  insulators  between 
the  trolley  and  the  poles.  Cement  is  used  around  the  base 
of  the  poles,  which  to  a  certain  extent  serves  as  an  insulator. 
The  Boston  Electric  Light  company  uses  wooden  posts  ex- 
cept for  street  lighting  for  the  city;  these  are  of  iron  and  the 
city  owns  them.  There  are  2,350  in  all.  Commissioner 
Murphy  and  Superintendent  of  Lamps  Buckner  have  held  a 
conference  and  it  was  decided  to  erect  three  or  four  posts, 
which  are  supposed  to  be  capable  of  doing  the  work  and  to 
thoroughly  test  them.  It  is  the  intention  to  utilize  the  present 
electric  light  postsas  far  as  possible  in  order  to  avoid  the  extra 
expense  of  replacing  them  with  new  posts.  C.  S.  G. 


gives  it  the  right  to  furnish  power  10  the  various  factories  at 
Chicago  Heights  and  to  operate  a  telephone  service. 


PERSONAL. 


J,  Hill  of  London,  manager  of  the  gas  engine  depart- 
ment of  Dick,  Kerr  &  Co.,  the  well-known  English  engine 
builders,  is  in  Chicago  in  the  interests  of  his  fiim. 

City  Electrician  Barrett  of  Chicago  has  the  sympathy 
of  the  entire  electrical  fraternity  in  the  great  loss  he  sus- 
tained recently  in  the  death  of  his  daughter. 

George  G.  Carter,  who  has  for  some  months  been  in  Mex- 
ico looking  after  his  interests  in  that  country,  has  returned 
to  Chicago.  Mr.  Carter  was  accompanied  by  his  wife  and 
both  speak  most  enthusiastically  of  their  Mexican  sojourn. 

L.  A.  Scovil,  who  made  many  friends  in  Chicago  during 
the  World's  Fair  period,  while  acting  as  general  superintend- 
ent of  the  department  of  electrical  operation  and  mainte- 
nance, has  been  made  superintendent  of  the  lines  of  the  City 
Railway  company  of  Dayton,  O. 

Capt.  Brophy  of   Boston,  Mass.,  was  badly  injured  while 

crossing  Tremont  street,  in  that  city,  one  evening  last  week. 

He  was  knocked  down   by  a  bicycle,  his  head  badly  cut  and 

■  nose  broken,  and  he  was  taken  insensible  to  a  hospital.     It 

is  reoorted  that  he  is  slowly  improving. 


ELECTRIC  LIGHTING. 

Articles  of  incorporation  of  the  Mammoth  Springs,  Ark., 
Electric  Light  &  Power  company  have  been  filed.  The 
company  proposes  to  maintain  and  operate  a  system  of  elec- 
tric lights,  generate  power  by  electricity  and  to  build  and 
maintain  telephones  lines.  The  capital  stock  is  $100,000, 
of  which  $10,000  has  been  subscribed  by  H.  G.  King,  W. 
D.  Cook,  M.  J.  King  and  M.  H.  Cook. 

Application  has  been  made  by  stockholders  of  the  Kau- 
kauna,  Wis.,  Electric  Light  company  to  have  a  receiver 
appointed.  It  is  alleged  by  the  Green  Bay  &  Mississippi 
Canal  company  and  other  creditors  that  the  company  has 
been  managed  poorly;  also  that  John  Earles,  manager, 
holds  a  chattel  mortgage  on  the  plant  and  threatens  to 
foreclose.  The  company  is  incorporated  for  $50,000,  four- 
fifths  of  which  has  been  paid.  Dr.  W.  H.  Earles  of  Mil- 
waukee is  one  of  the  principal  stockholders. 

Articles  of  incorporation  have  been  issued  to  the  Chicago 
Heights  Electric  company.  This  company  will  acquire  title 
to  an  electric  light  and  power  plant  which  has  been  built  at 
Chicago  Heights  by  W.  G.  Caldwell.  The  capital  stock  of 
the  company  is  fixed  at  $50,000.  The  station  is  a  two-story 
pressed  brick  building  equipped  in  part  with  dynamos  from 
the  old  Edison  plant  on  Adams  street.  About  three  miles 
of  wire  has  been  strung  for  street  lighting  and  service  to 
tores  and  residences.  The  franchise  granted  to  the  company 


ELECTRIC  RAILWAYS, 

All  the  contracts  for  the  construction  of  the  Buffalo  & 
Niagara  Falls  electric  railway  have  been  let,  and  the  work 
will  be  rushed.  The  contractors  have  been  notified  that  the 
road  must  positively  be  completed  by  July  ist.  The  contract 
for  the  entire  equipment  of  the  road  has  also  been  awarded. 
Wheeler  &  Holden  of  Buffalo  are  to  furnish  the  ties.  The 
cars  of  the  new  road  will  leave  both  terminal  points  every  15 
minutes. 

If  you  see  a  man  riding  all  day  long  in  a  trolley  car,  ap- 
parently for  the  mere  pastime  of  the  thing,  says  the  Hart- 
ford Post,  you  may  make  up  your  mind  that  he  is  a  victim 
of  rheumatism.  Somehow  or  other,  rheumatics  have  be- 
come possessed  of  the  idea  that  the  electric  heat  in  the  trol- 
ley cars  is  a  panacea  to  their  pain-racked  bones,  and  I  know 
half  a  dozen  men  who  spend  three  or  four  hours  each  day  in 
the  electric  cars.  And  they  declare,  in  evident  sincerity, 
that  they  are  being  rapidly  cured  of  their  ailment. 

It  is  said  that  negotiations  are  in  progress  for  the  pur- 
chase by  an  English  syndicate,  represented  by  J.  M.  Lively 
of  Port  Townsend,  of  the  three  electric  street  railway  sys- 
tems in  Portland,  Ore.,  with  the  expectation  of  consolidat- 
ing them  under  one  management  and  making  such  improve- 
ments as  will  serve  to  give  the  city  a  cheaper  and  more 
complete  service  than  it  has  ever  had.  The  proposed  deal 
involves  a  cash  expenditure  by  the  purchasers  of  between 
$2,000,000  and  $3,000,000.  The  total  trackage  of  the 
street  railways  to  be  included  in  the  contemplated  consolida- 
tion is  about  12S  miles,  and  the  total  cost  of  construction 
was  $2,975,000.  The  companies  now  owning  the  lines  are 
the  Portland  Consolidated,  the  City  &  Suburban  and  the 
East  Side. 


MISCELLANEOUS. 


Some  robins  have  built  their  nest  in  a  rather  curious  place 
at  Lord  Rothschild's  mansion,  Tring  Park,  according  to  an 
English  contemporary.  At  the  rear  of  the  switchboard  in 
the  switch-room  on  the  ground  floor  two  of  these  birds  have 
taken  up  their  abode  in  the  network  of  the  electric  wires 
and  cables  which  conveys  current  to  the  various  parts  of  the 
premises.  The  hen  bird  is  at  present  sitting  upon  four 
eggs. 

M.  Oovaroff,  the  Rusian  electrician,  of  Moscow,  and 
Professor  Hischrt,  government  forest  inspector  of  the  same 
city,  have  made  some  investigation  concerning  the  liability 
to  lightning  stroke  of  certain  species  of  trees.  In  the  sum- 
mers of  1S93  and  1894  the  two  scientists  mentioned  spent 
109  days  in  the  great  forests  between  Moscow  and  Rem- 
ereff,  and  during  that  time  found  597  trees  that  had  recently 
been  struck  by  lightning.  Of  the  total  number  of  marked 
trees  302  were  found  to  be  white  poplar  (populus  alba),  this 
notwithstanding  the  fact  that  that  species  is  not  near 
as  common  as  a  half-dozen  or  dozen  other  varieties. 
On  OovarofTs  suggestion  the  government  recommends  that 
the  peasants  use  it  as  a  lighting  protector.     - 

A  London  restaurant  keeper  supplies  electrically  heated 
plates  to  customers.  It  is  found  that  a  circular  hot-plate 
eight  inches  in  diameter  may  be  maintained  at  a  tenipera- 
ture  of  212  degrees  at  an  expenditure  of  one  ampere  at  100 
volts.  This  would  cost  about  one  cent  per  hour.  There 
appears  to  be  considerable  scope  in  this  direction,  and  the 
durability  of  the  plates  should  be  very  great,  as  they  are  not 
strained  in  reaching  the  above  mentioned  comparatively  low 
temperature.  Another  system  is  sometimes  adopted — that 
of  using  a  quick-heating  plate  which  is  connected  when  the 
order  is  given.  The  plate  becomes,  hot  in  a  couple  of 
minutes,  and  is  then  used  in  the  same  manner  as  a  hot-water 
plate.  In  the  latter  case  no  connecting  wires  are  ret[uired 
on  the  table,  the  plate  being  previously  heated  from  some 
convenient  spot.  It  is  found  that  the  plates  retain  their 
heat  for  a  considerable  time. 


TRADE  NEWS. 

It  is  announced  that  "Francis  R.  Upton  has  no  connec- 
tion whatever  with  the  Upton  lamp." 

F.  H.  Angell,  who  is  well  remembered  by  the  older  ele- 
ment of  the  electrical  fraternity,  has  recently  accepted  a  po- 
sition with  the  C.  &  C.  Electric  company.  When  recently 
met  in  Syracuse,  Mr.  Angell  reported  that  he  was  having  a 
large  trade  and  the  prospects  were  very  bright  for  the  fu- 
ture. 

The  W.  J.  Davis  Electric  company  of  Pittsfield.  Mass., 
reports  a  great  influx  of  orders  for  its  new  alternating  fan, 
which  is  wound  for  either  50  or  100  volts,  and  is  said  to  be 
positively  self-lubricating,  enabling  it  to  run  the  whole  sea- 
son without  attention.  It  is  also  constructed  in  a]  manner 
that  will  keep  it  in  perfect  alignment. 

Francis  lehl,  who  for  several  years  was  one  of  the  electri- 
cal experts  connected  with  the  Edison  laboratory  at  Menlo 
Park,  and  who  has  been  in  Vienna  for  the  past  thirteen 
years,  has  returned  to  America  and  will  be  located  at  No.  60 
Liberty  street,  New  York  city,  representing  F.  Hardtmuth 
&  Co.,  manufacturers  of  carbons.  Mr.  lehl  has  an  extended 
experience  in  this  line  of  business. 

J.  Grant  High  &  Co.,  Philadelphia,  have  issued  a  busi- 
nesslike catalogue  and  price  list  of  switches,  switchboards 
and  electric  specialties  whichthey  are  manufacturing.  Pro- 
jectors of  electric  planis  will  find  much  to  interest  them  in 
this  publication,  and  old  station  managers  will  do  well  to 
consult  its  pages  before  making  any  further  extensions  or 
changes  in  their  present  equipment. 

The  Syracuse  Storage  Battery  company  has  recently  in- 
stalled a  plant  of  60  cells  for  Dey  Eros.  &  Co.  of  that  city. 
It  is  to  be  used  for  lighting  the  show  windows  and  various 
portions  of  a  large  retail  store,  using  about  350  lights,  and  is 
intended  to  be  a  model  installation.  The  new  seamless  cells 
are  used.     This  concern  has  also  sold  Chas.  Fletcher  of  Prov- 


idence, R.  L,  50  storage  battery  cells  to  be  used  on  his  new 
yacht  Seneca.  This  concern  reports  business  as  having  m- 
proved  very  rapidly  of  late. 

It  is  difficult  to  conceive  of  anything  more  dainty  or 
pleasing  in  the  way  of  advertising  Hterature  than  the  bro- 
chure "  Of  Luminaries"  issued  by  the  Chicago  Edison  com- 
pany. T.  C.  Martin,  the  author,  and  Bartlett  ^^  Co.,  the 
publishers,  have  combined  in  the  production  of  a  booklet 
that  presents,  in  most  graceful  form,  the  advantages  of  the 
electric  light  in  the  home.  Entirely  artistic  and  satisfying 
the  most  exacting  requirements  of  good  taste,  this  brochure 
will  be  highly  prized  by  all  recipients.  The  pen  of  the  writer, 
the  brush  of  the  artist  and  the  skill  of  engraver,  paper 
maker,  printer  and  binder  are  here  very  happily  employed  to 
show  to  the  house-holders  of  Chicago  what  the  Chicago  Edi- 
son company  can  do  for  them. 

The  Metropolitan  Electric  company.  iS6  and  iSS  Fifth 
avenue,  Chicago,  furnished  the  lamps  for  the  large  tower 
of  A.  M.  Rothschild  &  Co.'s  new  store.  This  tower 
has  created  a  sensation,  and  the  Metropolitan  company  feels 
that  it  has  "scored  a  hit"  by  having  its  lamp  selected  after 
other  lamps  had  failed.  The  Metropolitan  company  is  advis- 
ing customers  and  the  trade  generally,  that  while  it  is  willing 
to  meet  competitive  prices  on  high  grade  rubber  wire,  the 
National  India  Rubber  company,  manufacturer  of  N.  I.  R. 
wire,  will  not  enter  competition  upon  the  low  grade  of 
cheaper  wires  that  have  been  foisted  on  the  market.  The 
company  prefers  to  keep  up  the  excellent  standard  of  this 
wire,  feeling  that  in  the  long  run  it  will  be  to  the  advantage 
of  the  busiriess  at  large  and  the  wire  in  particular. 

A  description  of  the  standard  water-tube  safety  boiler, 
manufactured  by  the  Link  Belt  Machinery  company, 
Chicago,  has  been  issued  by  that  company  in  the  form  of 
a  circular.  The  method  of  purifying  the  feed  water  in 
the  standard  boiler  before  it  takes  circulation  is  described. 
The  purifying  chamber  is  extended  back  of  the  circulat- 
ing tubes  and  separated  trom  the  rest  of  the  drum  by  a 
partition.  The  water  enters  the  boiler  through  the  feed 
pipe,  and  falls  into  (he  series  of  pans,  where  it  is  sprayed 
from  one  pan  to  the  other  and  finally  falls  into  the  set- 
tling chamber.  The  temperature  of  the  water  is  raised 
to  that  of  steam  when  decomposition  of  the  .carbonates 
and  sulphates  takes  place,  and  they  are  deposited  in  an 
insoluble  form  in  the  settling  chamber,  from  which  they 
are  blown  off.  The  only  part  of  the  purifier  in  which 
hard  scale  can  form  is  in  the  pans,  and  these  can  be 
readily  removed  through  the  man-hole,  cleaned  and  replaced. 
If  the  purifying  chamber  is  properly  blown  off,  the  other 
parts  of  the  boiler  will  be  kept  free  from  scale. 


BUSINESS. 


W.  W.  McChesney,  representing  Huebel  &  Manger,  of 
Brooklyn,  was  in  Chicago  last  week.  He  has  been  on  a 
business  trip  covering  the  principal  western  cities,  and 
reports  a  satisfactory  trade. 

A  fine  catalogue  is  that  just  issued  by  the  Commercial 
Electric  company  of  Indianapolis,  Ind.  Motors,  lighting 
dynamos,  power  generators,  direct-connected  units  and 
switchboards  are  illustrated  and  described  in  very  attrac- 
tive style. 

H.  B.  Wyman  &:  Co.  of  Albany,  N.  V.,  report  they  are 
having  an  unusual  amount  of  new  business  from  the  increase 
of  building  operations  in  and  about  Albany.  This  is  a  well 
known  firm  of  electrical  contractors,  Mr.  Wyman  having 
been  for  a  number  of  yearsconnected  with  the  old  Thomson- 
Houston  Electric  company  as  an  engineering  expert. 

The  Leclanche  Battery  company  of  New  York  reports 
that  the  sale  of  the  Gonda  cell  has  increased  very  largely 
of  late,  and  that  it  is  supplying  prominent  telephone  com- 
panies who  are  using  batteries  in  connection  with  their  in- 
struments. This  battery  is  well  known  as  a  standard  open- 
circuit  cell.     General  Manager   Brewer  is  pushing  its  sale. 

The  McLean  Armature  company  is  building  a  very  neat 
fan  motor  called  the  I'annele  fan.  It  has  carbon  brushes, 
12  inch  fan  and  fan  guard,  oil  cups  and  all  the  details  of  a 
good  piece  of  work.  By  adjusting  the  relation  between  the 
fields  and  the  armature,  by  means  of  a  screw,  any  desired 
speed  from  100  to  1,500  can  be  obtained,  no  artificial  resist- 
ance being  used. 

The  Electric  Appliance  company  is  receiving  a  large 
number  of  inquiries  regarding  its  new  Meston  alternating 
current  ceding  fan,  which  promises  to  find  fully  as  useful,  if 
not  as  large,  a  field,  as  the  regular  Meston  alternating  cur- 
rent fan.  As  this  is  practically  the  only  alternating  current 
ceiling  fan  on  the  market,  it  should  certainly  prove  a  good 
seller  during  the  coming  season. 

The  Electric  Engineering  &  Supply  company  of  Syracuse 
has  recently  moved  its  New  York  office  and  store  room 
from  136  Liberty  street  to  room  205  Thames  building, 
corner  of  Greenwich  and  Thames  streets,  where  under  the 
management  of  F.  M.  Hawkins  the  company  will  keep  con- 
stantly in  stock  a  full  Hue  of  its  well-known  specialties, 
knife  switches,  sockets  and  rosettes. 

Recent  word  comes  from  Secretary  J.  S.  Speers  of  the 
Partridge  Carbon  company,  Sandusky,  O.,  to  the  effect  that  he 
has  just  landed  a"  large  order  for  150,000  self-lubricating 
Partridge  motor  brushes  to  be  shipped  to  the  Philadelphia 
roads  and  Jersey  City.  Mr.  Speers  states  most  emphatic- 
ally that  trade  is  good  and  that  the  Partridge 
products  are  decidedly  "on  top."  Undoubtedly  the 
secret  of  the  Partridge  Carbon  company's  success 
has  been  its  firm  purpose  to  produce  only  the  best  line 
of  carbons.  QuaHty  is  what  tells,  and  without  question 
Mr.  Speers  appreciates  the  importance  of  keeping  a  uni- 
formity in  this  respect. 

The  Central  Electric  company,  Chicago,  is  now  western 
agent  for  the  Billings  &  Spencer  drop  forged  products. 
The  drop  forged  overhead  materials  are  meeting  with 
splendid  success,  and  the  marked  advantages  and  great 
strength  of  this  material  are  gaining  recognition  from  rail- 
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way  men.  Some  good  railway  contracts  have  been  closed 
by  the  Central  Electric  company,  and  the  results  obtained 
by  placing  high  gradematerial  upon  the  market  have  proven 
very  gratifying. 

Secretary  James  P.  McQuaid  of  the  National  Conduit 
Manufacturing  company  of  New  York  has  been  making  an 
extended  survey  of  the  country  in  order  to  become 
thoroughly  posted  in  regard  to  the  numerous  points  where 
this  concern  is  about  to  begin  the  laying  of  its  wrought- 
iron  conduit.  Mr.  McQuaid  reports  that  the  season  of '95 
will  without  doubt  show  double  the  amount  of  work  done 
in  1894.  Large  additions  have  been  made  to  the  work- 
ing force  of  this  company  in  order  to  meet  this  increase  of 
business. 


Henry  F.  Kellogg  ot  Boston,  Mass.,  who  for  several 
years  has  been  general  sales  agent  for  the  Whitney  Electri- 
cal Instrument  company,  has  connected  himself  with  W.  B. 
Southgate  &  Co.  of  Boston.  Mr.  Kellogg  is  known  from 
the  Atlantic  to  the  Pacific  in  all  branches  of  the  electrical 
trade,  and  in  his  new  connection  will  undoubtedly  meet  with 
success.  Mr.  Kellogg  says  that  this  new  concern  will  con- 
tinue to  handle  the  Whitney  electrical  instruments,  with 
privileges  to  sell  in  any  portion  of  the  United  States  and 
Canada.  It  will  also  have  in  addition  a  large  line  of  special- 
ties and  electrical  apparatus. 

The  Stanley  Electric  Manufacturing  company  of  Pittsfield, 
Mass.,  is  at  present,  and  has  been  for  some  time,  working 
twenty-three   hours  per  day,  and    is    now  so    crowded  with 


orders  that  it  has  about  decided  to  erect  another  large  fac- 
tory, a  duplicate  of  the  one  which  it  now  occupies,  in  order 
to  take  care  of  its  growing  business.  This  concern  is  now 
completing  the  third  500  kilowatt  generator  for  Quebec,  and 
has  orders  for  two  more  for  the  same  customer.  The  weight 
of  this  machine  complete  is  5S  tons;  it  is  wound  for  5,500 
volts,  giving  a  maximum  of  5,000  at  the  end  of  the  Hne. 
General  Manager  Henry  Hine  reports  that  the  Stanley  com- 
pany has  recently  added  $100,000  to  its  capital,  all  of  which 
was  taken  by  the  present  stockholders.  Not  a  little  of  the 
success  of  this  company  can  be  credited  to  Mr.  Hine.  It 
has  been  under  his  guidance  that  it  has  grown  to  the  present 
large  proportions,  and  the  Stanley  apparatus  is  recognized 
as  standard  by  the  electrical  trade. 


ILLaSTRATED    ELEGTRIGAL    PATENT    REG0RD. 


539,022.  Method  of  and  Means  for  Assembling  Commu- 
tator Segments.  Asa  F.  Batchelder,  Schenectady, 
N.  Y.     Application  filed  February  28,  1S95. 

As  a  means  of  assembling  the  segments  ofthe  commutator  of 
a  dynamo-electric  machine,  an  assembling  ring  or  cylinder  of 
slightly  greater  size  than  the  finished  commutator  is  provided 
as  shown,  this  cylinder  having  longitudinal  cuts  upon  its  inner 
surface  arranged  to  retain  in  position  sheets  of  insulating 
material. 

539,024.  Electrical  Connector.  Frank  N.  Bell,  Milford, 
Mass.     Application  filed  July  28,  1S94. 

An  outer  thimble  has  one  end  closed  to  a  centrally  located 
bolt  hole,  the  exterior  surface  of  the  thimble  tapering  from  the 
partly  closed  end  and  the  interior  surface  tapering  toward  the 
end,  the  wall  of  the  thimble  being  split  lengthwise  upon  ono  or 
more  lines.  An  inner  sleeve  or  thimble  is  provided  with  a 
tapering  exterior  surface  corresponding  to  the  interior  taper  of 
the  outer  thimble  but  of  slightly  longer  mean  diameter.  The 
inner  sleeve  is  split  upon  one  or  more  lines  through  part  of  its 
length  and  adapted  to  enter  and  expand  the  outer  thimble  upon 
receiving  end  pressure  from  the  bolt. 

539,032.  Carbon-brush  Holder  for  Dynamos.  Winfield 
S.  Bosley,  Chicago,  III.  Application  filed  September 
8,  1894. 

The  device  is  shown  in  the  cut.  The  combination  claimed 
consists  of  the  bar  upturned  at  its  end,  a  clamping  plate  se- 
cured by  one  end  to  the  bar,  a  carbon  block  adapted  to  rest  be- 
tween the  upturned  end  and  the  elevated  end  of  the  t  lamping 
plate,  and  a  strew  for  moving  the  end  of  the  riamping  plate 
toward  or  from  the  bar  to  clamp  or  release  the  carbon  block. 

539,040.  Insulator.  Leonard  H.  Desisles,  Boston,  Mass. 
Application  filed  September  10,  1S94. 

A  main  body  of  insidating  material,  having  end  brackets,  a 
metallic  clip  and  a  holding  screw,  the  screw  and  clip  to  have 
screw-thread  connection  with  each  other,  and  co-operating  with 
a  bracket  to  hold  a  wire, 

539,068.  Telephone.  Morris  Martin,  Maiden,  Mass. 
Application  filed  November  10,  18S6. 


NO.  530,022. 

The  principal  feature  of  the  invention  is  shown  in  the  cut, 
and  the  principal  claim  is  for  the  rombinalion  of  an  inducing 
magnet  and  coil  and  diaphragm  constituting  the  telephonic  in- 
strument with  a  movable  armature  or  keeper  for  the  magnet 
and  actuating  mechanism  operated  by  the  removal  of  the  tele- 
phone from  its  support  and  its  replacement  thereon  whereby 
the  keeper  is  retained  on  the  magnet  when  the  instrument  is 
not  in  use,  and  is  removed  therefrom  when  the  instrument  is  in 
use  for  telephonic  communication, 

539,079.  Electric  Push  Button.  August  J.  Oehring,  Chi- 
cago, 1)1.     Application  filed  November  2,  1893. 

A  base  formed  of  flexible  material  and  having  the  pins 
formed  integral  with  it  and  a  plate  secured  in  place  by  bending 
the  pins  over  upon  it. 

539,086.  Telephone  Transmitter.  Robert  F.  Rice,  Hart- 
ford, Conn.  Application  filed  May  iS,  1893. 
■  In  this  instrument  there  is  the  combination  with  the 
diaphragm  of  an  undulator  consisting  of  a  multiplicity  of  sur- 
face-contacting members  under  successively  increased  loads, 
and  comprising  single-part  and  multi-part  members  in  alter- 
nating sut  cession. 

529,099.  Annunciator  Connection  for  Multiple  Switch- 
boards. Giles  Taintor,  Keene,  N.  H.  Application 
filed  April  11,  1892. 

One  claim  follows;  The  combination  with  a  telephone  cir- 
cuit of  an  annunciator  included  in  series  in  the  circuit,  a 
norinally  open  short-cir.  uit  about  the  annunciator,  and  means 
for  closing  the  short-circuit  by  the  act  of  making  connection 
with  the  line. 

5-10^105.  Variable  Rheostat.  Ernest  P.  Warner,  Chicago, 
111.     Application  filed  September  18,  1894, 

The  claim  follows:  In  a  drum  wound  rheostat,  the  combi- 
nation of  the  bare  resistance  wires  constituting  the  winding, 
with  a  contact  device  adapted  to  travel  over  the  wires,  the  con- " 
tact  device  being  provided  with  contact  rollers,  which  are 
adapted  to  bear  upon  a  number  of  the  convolutions  of  the 
winding  at  the  same  time. 

530,123.  Cross-arm  for  Carrying  Electrical  Wires. 
Thomas  T.  Eckert,  New  York,  N.  Y.  Application 
filed  March  20,  1S95. 

The  features  of  this  device  are :  A  wooden  bar  of  small 
cross-section  and  an  irtin  plate  or  bar  of  considerable  horizontal 
and  vertical  width  combined  into  a  structure  of  great  strength, 
sniall  cross-section  and  surfaces. 

539,142.  Telephone  Circuit  and  Apparatus.  Charles  W. 
McDamel,  Kansas  City,  Mo.  Application  filed  March 
16,  1895. 

This  is  a  main  telephone  circuit  entering  and  extending 
through  a  plurality  of  stations  in  series,  in  each  of  which  the 
circuit  passes  through  two  double  spring  jacks,  branch  con- 
ductors trom  the  circuit  conductors  including  a  high  resistance 
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call  bell ;  a  test  jack  in  a  bridge  between  the  circuit  conductors, 
and  a  testing  circuit  including  telephones  and  a  double  connect- 
ing plug,  whereby  upon  the  insertion  of  the  plug  into  the  test 
jack  the  testing  circuit  is  bridged  into  the  main  circuit. 

,150.      Electric  Lamp.      William    H.    Sheppard,    New 

York,  N..  Y.     Application  filed  November  20,  1S94. 

An  incandescent  light  socket  having  bracket  arms,  which 
may  or  may  not  swin:;  and  have  secured  at  their  lower  end  a 
shade  and  support  for  an  electric  lamp. 

154.     Railway  Signal   System.     George    L.    Thomas, 
Brooklyn,  N.  Y.     Application  filed  January  26,  1S95. 
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NO.  539.032. 

A  block  signal  system  has  a  series  of  signals  arranged  along 
a  track  in  interconnected  sets,  insulated  tra_k  sections  corre- 
sponding to  the  number  of  sets  of  signals,  a  main  track  circuit, 
including  the  rails  of  one  of  the  insulated  track  sections,  a 
battery  having  one  of  its  poles  connected  with  one  of  the  rails 
and  its  opposite  po'e  with  the  other  rail  and  a  relay  at  one  of 
the  members  of  a  set  of  signals,  and  electric  circuits  connecting 
the  individual  members  of  a  set  of  signals  and  the  adjacent 
sets  of  signals  and  under  the  control  of  the  main  track  circuit 
to  display  the  proper  signals  when  a  train  is  moving  in  either 
direction  along  any  of  the  insulated  tra  k  sections. 

163.     Telephone  Transmitter.  Alfred  C.  Brown,  Lon- 
don, England.     Application  filed  September  27,  1894. 

A  diaphragm,  a  back  electrode,  conductinii  granules  com- 
pressed between  the  diaphragm  and  back  electrode,  a  frame  or 
case,  an  elastic  ring  seating  at  the  front  of  the  diaphragm  be- 
tween the  same  and  the  case,  and  means  for  fastening  the  dia- 
phragm and  back  electrode  in  the  frame  and  at  the  same  time 
holding  the  diaphragm  pressed  from  its  rear  against  the  ring. 
170.  Magneto  Call  Apparatus.  Frank  B.  Cook, 
Chicago,  III.     Application  filed  December  26,  1894. 

The  combination  is  claimed  with  a  telephone  circuit  of  a 
magneto  call  generator  normally  connected  in,  but  shunted 
from  the  maincircuic,  generator  actuating  mechanism,  an  auto- 
matic telephone  cir  uit  switch,  and  means  controlled  by  the 
concurrent  operations  of  the  actuating  mechanism  and  tele- 
phone switch  for  withdrawing  the  jienerator  from  its  shunts. 
1S4.  Closed  Conduit  Electric  Railway.  Paul  Lucas, 
Berlin,  Germany.     Application  filed  June  23,  1S94. 

The  continuous  closed  casing  has  stationary  contacts  ar- 
ranged at  intervals;  the  condui  tor  is  located  in  the  casing;  the 
series  of  rocking  arms  are  carrying  each  a  contact  electrically 
connected  with  the  condu:tor  and  there  is  a  series  of  vertically 
movable  plates  in  the  roadbed,  electrically  connected  wi'h  the 
stationary  contacts  in  the  casing. 
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539,192.  Electric  Light  Headgear  for  Personal  Wear. 
Alfred  M.  Rodriguez,  Brooklyn,  N.  Y.,  and  Edward 
D.  Rockwell,  Bristol,  Conn.  Application  filed  Feb- 
ruary 25,  1S95. 

The  cap  has  two  wires  permanently  applied  thereto,  and 
terminating  at  their  rear  and  forward  ends  in  contact  points, 
whereljy  an  electric  lamp  and  wires  supplying  a  current  thereto 
may  be  connected  with  the  cap. 

539,222.  Electric  Conductor.  John  R.  Hare,  Baltimore, 
Md.    'Application  filed  November  23,  1894. 

A  series  of  separated  bars  is  utilized,  coated  at  the  sides  and 
cne  edge  and  at  their  ends  with  some  vitreous  substance,  and 
electrically  connected  by  rods  which  extend  laterally  from 
them  and  are  electrically  united. 

539,234.  Electric  Fire  and  Water  Alarm.  Gustave  S. 
Neu,  New  York,  N.  Y.  Application  filed  January  25, 
1895. 

A  device  to  be  released  by  heat  and  water  is  composed  of  a 
spring  actuated  plunger,  a  soluble  button,  a  fuse  and  electrical 
contacts  ke[Dt  normally  apart  by  the  soluble  button  and  the  fuse 
in  combination  with  an  automatic  sprinkler,  an  alarm  bell  and 
an  elecirical  battery. 


for    Telephones.     Thomas     Kelly, 
Application    filed    September    8, 


539,274.       Mounting 
Philadelohia,    Pa. 
1894. 

A  telephone  transmitter  and  receiver,  with  a  slab  or  plate  of 
slate  carrying  them  and  rigidly  supported  upon,  but  some  dis- 
tance away,  from  the  wall  i  f  the  room  or  apartment. 

539,277.  Electric  Motor.  John  C.  Lincoln,  Rochester, 
N.  Y.     Application  filed  January  16,  1892. 

The  combination  is  described  with  the  shunt  field  magnet 
connected  in  series  across  the  main  line,  of  the  armature,  the 
series  coil  partially  surrounding  the  armature  and  directly 
magnetizing  it,  the  coil  and  armature  being  connected  in  series 
with  each  other  across  the  main  line, 

539.293-  Controller  for  Electric  Motors.  Horace  F. 
Parshall  and  John  W.  Darley,  Jr.,  Lynn,  Mass., 
Application  filed  February  11,  1S93. 

The  combination,  with  a  controller  cylinder  for  an  electric 
motor,  of  an  electric  motor  for  actuating  such  cylinder,  means 
for  throwing  the  line  current  through  the  motor  or  interrupting. 
Its  flow,  and  means  for  returning  the  cylinder  to  its  normal  posi- 
tion when  the  line  current  is  broken. 

539'298.  Communicating,  Signahng,  etc.,  to  or  from 
Movable  Objects.  Joseph  Y.  Porter,  Cleveland, 
Ohio.     Application  filed  February  14,  1S94. 

The  features  of  this  invention  are:  A  trolley  wire,  a  current 
collector  projecting  against  the  same  from  a  car,  a  supple- 
mental conduijtor  insulated  from  the  trolley  wire,  pivoted 
hangers  therefor,  and  an  insulated  sleeve  nr  contact  upon  the 
current  collector  against  which  the  supplemental  conductor 
slides,  and  electro-magnetic  or  circuit  controlling  devices  in 
circuit  with  the  supplemental  condu  tor  and   the  sleeve. 

539,299.  Electric  Track  Switch.  Joseph  Y.  Porter, 
Cleveland,  Ohio.     Application  filed  February  14,  1S94. 

A  tra'^k  switch,  electro-magnetic  means  for  operating  it,  an 
insulated  section  of  trolley  wire  adjacent  and  extending  some 
distance  on  each  side  of  the  switch,  and  circuit  connections  to  a 
source  of  current  supply,  from  the  section  of  trolley  wire  and 
the  magnet,  whereby  both  may  be  supplied  with  current  simul- 
taneously. 

i 
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539,302.  Electric  Glass  Cutting.  Israel  L.  G.  Rice, 
Weston,  Mass.     Apphcation  filed  January  2,  1S95. 

The  art  of  cutting  glass  by  means  of  disruptive  discharges  of 
electricity  is  described,  consisting  in  puncturing  a  series  of 
holes  through  the  glass  in  close  proximity  to  each  other  and  in 
lines,  by  means  o  disruptive  dschargcs  of  electricity  through 
the  glass,  the  hole  or  holes  nearest  the  electrodes  being  closed 
with  a  material  having  greater  electrical  resistance  than  the 
glass  and  the  electrodes  =0  insulated  that  the  discharges  will 
be  ma  ie  to  pass  through  the  glass,  as  sh  own  in  the  cut. 

539,365.  Electric  Arc  Lamp  Clutch.  William  B.  Luce, 
Brookline,  Mass.     Application  filed  March  15,  1894. 

A  clutch  rine  or  plate  composed  of  an  inner  ring  or  plate,  a 
ring  or  plate  of  insulating    material  and  an  outer  plate  or  ring. 

539,381.  Apparatus  for  Indicating  and  Signaling  Speed  of 
Vehicles.  John  W.  Darley,  ]r.,  Baltimore,  Md.  Ap- 
plication filed  March  29,  1S94. 

An  indicator  is  described,  consisting  essentially  of  an  elec- 
tro-magnet, an  armature  adapted  to  be  drawn  thereto,  a  bent 
\yire  with  guides  theref  .r  pivotally  attached  to  the  armature,  a 
light  signal  card  carried  by  the  wire,  and  a  fixed  slotted  screen 
in  front  of  the  signal  card. 

539,392.  Arc  Lamp.  Charles  A.  Pfluger,  Chicago,  III. 
Application  filed  Apnl  5,  1894. 

The  combination  in  an  arc  lamp  is  claimed  of  two  elec  trodes 
having  each  two  carbons  adapted  to  be  fed  toward  each  other 
at  an  acute  angle,  means  for  moving  the  upper  carbons  simul- 
taneously to  establish  the  arc,  and  a  device  for  feeding  the 
lower  carbons  comprising  a  weight,  a  rod  upon  which  the 
weight  is  adapted  to  slide,  cords  connecting  this  weight^nd 
the  carbons  passing  in  oppasite  directions  over-  two  pulleys 
the  whole  being  arranged  between  the  lower  carbons. 

539.393-  Electric  Arc  Lamp.  Charles  A.  Pfluger,  Chi- 
cago, III.      Application  filed  July  2,  1894. 

An  arc  lamp  comprising  a  solenoid,  the  (ore  of  which  is 
adapted  to  move  about  a  center,  a  ratchet  wheel  adapted  to 
move  abouta  different  center  and  a  pawl  or  the  like  connected 
to  the  solenoid  core  and  adapted  to  engage  the  teeth  of  the 
rachet  wheel. 

539j396-  Railway  Signal.  John  Stringham,  Jersey  City, 
N.  J.     Application  filed  February  6,  1895. 

A  sienal  is  set  at  danger  by  the  passage  of  a  train  into  a 
guarded  section.  There  is  also  a  releasing  circuit  for  setting 
the  sienalat  safety,  a  circuit  controller  for  the  releasing  circuit 
and  electrical  connections  with  the  track  preventing  actuation 
of  the  circuit  conitoller  until  the  rails  are  bridged  at  a  plurality  - 
of  points  before  the  signal  is  reached  by  the  train. 
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Chicago's  Street  Railway  Mail  Car. 

Postofiice  officials  say  that  the  effort  now  making  to  utilize 
existing  lines  of  street  car  transportation  in  cities  marks  a 
very  important  advance  step  in  the  perfection  of  the  mail 
service,  and  that  this  improvement  will  facilitate  the  col- 
lection and  delivery  of  mail  matter  to  a  greater  degree  than 
any  other  method  except  the  use  of  pneumatic  tubes,  which 
is  expensive  and  only  practicable  in  the  very  largest  centers 
of  population.  The  plan  of  running  mail  cars  on  street 
railways  is  now  in  daily  operation  in  Boston,  Brooklyn  and 
other  cities,  and  on  May  25th  the  street  railway  mail 
car  herewith  illustrated,  built  especially  for  this  service,  made 
its  initial  trip  in  Chicago  over  the  Madison  street  cable  line. 

The  car  is  30  feet  long,  four  feet  six  inches  wide  and  was 
built  by  the  Pullman  company.  A  photograph  of  it  is  re- 
produced in  Fig.  I,  and  the  plan,  Fig.  2,  shows  the  manner 
in  which  the  space  is  divided.     This  car  is  built  for  a  trailer 


Clark  streets  a  wagon  is  to  be  in  waiting  to  take  the  mail 
from  Stations  E,  D,  and  C  and  give  in  return  the  mail  just 
received  at  the  central  office  for  Stations  C,  D,  and  E.  This 
car  is  to  be  attached  to  a  regular  train  and  will  make  the 
round  trip  in  two  hours.  There  is  ample  time  between  the 
central  office  and  all  the  stations,  as  well  as  between  the  sta- 
tions themselves,  to  distribute  the  mail  in  transit.  An  hour 
on  each  trip  is  saved  in  the  distribution  of  mail,  which  means 
a  saving  of  one  and  in  some  cases  eight  hours  in  the  delivery 
of  mail.  Upon  the  expiration  of  the  trial  period  of  90  days, 
it  is  expected  that  the  system  will  be  extended  to  all  the 
trunk  cable  and  electric  lines  of  the  city. 

On  the  initial  trip  on  Saturday  anumber  of  invited  guests 
were  present.  No  mail  was  carried  by  the  car,  but  "dummy" 
pouches  were  thrown  on  and  off  at  the  different  sta- 
tions, according  to  schedule,  and  the  trip  finished  on  time 
without  a  hitch.     In  a  brief  addre.'^s  Postmaster   llesing 


Electric  Motors  in  Sugar  Refineries. 

In  the  sugar  houses  of  Groningen,  according  to  O. 
Kohler,  in  the  Deictsche  Zuckcrindiistne,  the  electric  in- 
stallation comprises  two  dynamos  (continuous  current)  of 
Siemens  &  Halske  pattern.  One  of  these  gives  41,600 
watts  and  the  other  23,000  watts.  They  are  run  by  turbines 
situated  about  700  meters  distant.  At  the  works  there  is 
installed  a  battery  of  120  elements  and  594  ampere  hours 
capacity,  and  as  areser\'e  there  are  two  spare  dynamos  of 
the  same  capacity  as  the  above  machines  to  be  run  by  steam 
power.  The  dynamos  furnish  current  for  750  incandescent 
lamps,  ten  arc  lamps,  five  small  motors  aggregating  about 
25  horse  power,  and  the  large  motors. 

The  small  motors  have  been  substituted  for  a  number  ol 
small  steam  engines,  and  for  the  last  two  years  have  given 
perfect  satisfaction.  Thanks  to  the  use  of  carbon  brushes 
the  commutators  show  only  a  minimum  wear. 


for  cable  or  electric  roads,  but  it  is  very  strongly  constructed, 
with  a  steel  frame,  and  could  easily  be  transformed  into  a 
self-propelling  motor  car  for  use  on  electric  lines.  As 
shown  in  Fig.  2,  the  car  is  divided  into  two  sections,  one  for 
passengers,  and  the  other,  entirely  secluded,  for  the  mail 
clerks.  The  latter  compartment  is  provided  with  storage 
room,  sorting  tables  and  pouches,  letter  boxes,  stamping  pad 
— in  fact,  every  requirement  of  a  standard  railway  mail  car, 
including  a  water  cooler  and  wash  stand.  It  is  lighted  and 
ventilated  by  windows  protected  by  wire  screens,  so  that 
pieces  of  mail  cannot  blow  out,  and  by  a  skylight.  I'he 
exterior  of  the  car  is  painted  white  and  handsomely  lettered 
and  decorated  in  gold.  The  interior  is  finished  in  oak, 
with  metal  fittings  of  polished  and  bronze  roller  curtains. 

The  car  will  be  manned  by  three  mail  clerks,  who  will 
sort  and  distribute  the  mail  for  the  carriers'  pouches,  thus 
saving  much  time.  For  instance,  the  force  on  the  Madison 
street  car  here  illustrated,  with  the  first  trip  of  the  car  leav- 
ing the  barns,  will  take  on  mail  from  Station  E,  at  Fortieth 
and  West  Madison  streets,  exchanging  a  pouch  at  Station 
D,  Western  avenue,  and  receiving  one  for  delivery  at  Station 
C,  at  Center  avenue,  and  the  central  office  down-town.  At 
Station  C  a  pouch  will  be  exchanged,  one  from  Station  E 
and  one  from  Station  D,  and  there  will  be  received  one 
from    Station    C    for  the  central   office.     At  Madison  and 


FIG.   I.       CHICAGO'S   STREET   RAILWAY   MAIL  CAR. 

said:  "The  carrier  force  at  the  three  stations  served  by  this 
car  is  114,  a  number  larger  than  at  Minneapolis  or  Omaha 
or  New  Orleans,  and  a  number  almost  as  large  as  the  entire 
carrier  force  in  all  the  other  cities  in  this  state.  As  we 
handle  at  our  office  2,000,000  pieces  of  mail  matter  a  day, 
it  can  be  readily  seen  that  everything  which  tends  to  facili- 
tate this  business,  everything  that  would  bring  about  adi- 
vision  of  labor,  and  everything  that  will  hurry  on  the  mail 
must  be  greeted,  not  only  by  the  Postoffice  Department,  but 
by  the  citizens  themselves,  with  satisfaction." 

At  the  instance  of  Alderman  Coughlin  of  the  Fiist  ward, 
quite  generally  known  as  Bath  House  John,  the  coimcil 
passed  an  ordinance  prohibiting  street  car  companies  from 
carrying  mail  matter  in  Chicago.  This  was  done  probably 
with  the  idea  of  befriending  the  employes  of  the  companies, 
who,  on  strike,  would  be  deterred  from  interfering  with  the 
service  by  the  presence  of  the  government's  mail  cars.  But 
the  mayor  did  not  approve  of  this  ordinance,  and  the  post- 
master paid  no  attention  to  it. 


The  Toledo,  O.,  Traction  company  will  entirely  overhaul 
its  system  and  increase  the  capacity  of  the  plant  from  i,Soo 
horse  power  to  5,000  horse  power,  supplying  current  also 
for  lighiing  and  for  stationary  motors. 


The  economy  realized  was  shown  by  the  application  ot 
an  electric  motor  to  an  elevator  which  had  formerly  been 
actuated  by  a  steam  engine  of  three  horse  power.  This  en- 
gine was  continuously  moving  whether  the  elevator  was 
moved  or  not,  while  the  motor  is  only  in  action  when  at 
actual  work.     The  two  systems  compare  thus: 

1.  "With  steam  power:  With  no  load  save  shafting,  two 
belts  and  two  pulleys  there  were  absorbed  2.1  horse  power. 
Elevating  600  kilogrammes  of  coal  required  4.8  horse 
power. 

2.  With  electric  power:  Motor,  one  belt  and  one  pulley 
required  1.4  horse  power  and  elevating  600  kilogrammes  of 
coal  absorbed  4.  i  horse  power. 

As  the  double  elevator  raised  in  100  hours  300  times  600 
kilogrammes  of  coal  and  the  duration  of  each  trip  is  55 
seconds,  we  have  for  the  time  of  work  4  hours  and  iS  min- 
utes, and  a  period  of  rest  of  5  hours  42  minutes. 

Under  the  former  conditions  there  were  used: 

With  no  load 5.7X2.1  =  11.9  horse  power 

With  load 4.3X4-8=20.6  horse  power 

Daily 32.5  horse  power 

Under  the  new  regime: 

4, 2  X 4. 1  =  I  /■  6  horse  power  hours. 

Another  appreciable  advantage  of  electric  power  is  the 
ease  with  which  the  location  of  the  installation  of  the  mo- 
tors can  be  changed.     It  is  sometimes  necessary  to  change 
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the  locality  of  the  motors,  to  suit  the  exigencies  of  the  case, 
and  it  is  an  easy  matter  to  run  a  couple  of  wires  for  tem- 
porary use,  and  the  motor  can  be  fastened  to  the  earth, 
against  a  wall,  or  even  suspended,  if  necessary,  to  suit  the 
emergency.  This  is  no  inconsiderable  advantage,  as  by  the 
old  system  u-ith  many  small  engines  steam  had  to  be  con- 
veyed a  long  distance  with  a  large  loss,  or  otherwise  several 
steam  plants  would  be  needed.  The  movement  of  the  cen- 
trifugal machines  in  groups  or  gangs,  and  which  is  waste- 
ful of  power,  is  now  arranged  so  that  each  of  these  may  be 
operated  independently,  which,  it  is  easy  to  see,  will  be  an 
immense  advantage— each  may  have  its  special  motor.  The 
following  data  on  this  point  are  interesting: 

The  idle  machinery  absorbs  4.25  horse  power;  with  the 
pulleys  of  six  machines  this  absorption  mounts  up  to  6.5 
horse  power  and  with  12  pulleys  to  7.5  horse  power.  Now 
one  machine,  when  once  in  motion,  requires  one  horse 
power,  but  to  set  it  going,  to  overcome  the  inertia,  is  a  very 
different  affair.  If  to  get  it  up  to  proper  speed  requires  20 
to25  seconds,  it  will  need  about  10  horse  power  for  the  first  10 
or  15  seconds,  when  the  demand  will  rapidly  decline  until 
the  minimum  is  reached.  If  50  to  70  seconds  are  required 
to  obtain  full  headway,  then  for  the  first  15  seconds  four 
horse  power  and  for  15  to  45  seconds  five  horse  power 
will  be  called  for. 

The  largest  of  the  centrifugal  turbines  are  run  by  elec- 
tric motors  of  35  horse  power.  These  turbines  have  a 
diameter  of  Soo  millimeters,  receiving  a  charge  of  250  kilo- 
grammes and  make  950  revolutions  per  minute.  The  idle 
machinery  for  18  turbines  absorbs  at  160  revolutions  S.7 
horse  power;  with  full  load  15  horse  power. 

Lastly,  there  is  a  large  advantage  gained  in  the  individual 
application  of  power  over  the  group  or  general  system,  as  the 
slipping  of  belts  and  the  heavy  shafting,  with  their  great 
waste  of  power,  are  dispensed  with  entirely. 


Non-magnetic  Arc  Lamp. 

By  W.  E.  Irish. 

This  lamp,  for  either  constant  current,  series,  alternating 
or  constant  potential  circuits  from  any  generator,  is  gov- 
erned by  the  thermal  wire,  lever  and  counteracting  spring 
as  usual,  but  instead  of  a  clutch  or  rack  it  employs  a  screw 
feed  with  more  sensitive  mechanism. 

The  screw  feed  is  a  new,  simple  and  valuable  fealure. 
It  retards  the  fall  of  the  carbon  so  as  to  prevent  over  feed- 
ing, and  it  is  not  affected  by  a  dirty  carbon  rod.  The  car- 
bon rod  carries  at  its  upper  end  a  traveler,  which  engages 
in  a  deep,  square-cut  thread  of  a  long  screw,  having  a  pitch 
of  about  half  an  inch. 

The  traveler  simply  carries  the  carbon  rod,  which  is  free 
to  turn  for  convenience  of  trimming.  The  object  of  the 
screw  is  to  maintain  a  slow,  regular  and  continuous  feed  so 
as  to  obtain  an  absolutely  steady  light  in  place  of  the  mter- 
mittent  feed  and  constanrly  varying  candle  power  and  elec- 
tromotive force  incident  to  most  of  the  clutch  and  gear 
lamps. 

For  constant  current  series  circuits  the  lamps  are 
equipped  with  a  simple  variable  shunt  resistance  and  an 
automatic  switch,  which  also  acts  as  the  cut-out.  This  de- 
vice tends  to  maintain  the  electromotive  force  and  current 
of  the  line  constant  in  opposition   to  the  contrary  tendency 


As  there  is  no  breaking  of  the  circuit  within  this  lamp, 
there  is  no  arcing  or  interference  to  prevent  the  perfect 
working  of  lamp  and  circuit. 

On  starting  a  newly  trimmed  lamp  employing  this  auto- 
matic switch  the  current  will,  when  the  hand  switch  is  open, 
have  two  paths,  one  through  the  lever  of  cut-out  and  a  small 
resistance,  the  other  through  the  carbons. 

The  resistance  of  the  line  through  the  cut-out  is  made  a 
trifle  higher  than  the  resistance  of  the  lamp  circuit,  so  that 
[he  automatic  device  may  respond  more  promptly  and  by 
opening  the  line  force  the  whole  of  the  current  through  the 
lamp.     Here  again  the  current  finds  two  paths,  one  through 


A  glass  tube  encircles  the  carbons  to  increase  the  length 
of  their  life  and  keep  down  the  resistance  of  the  arc  by  ex- 
cluding cold  air. 

This  lamp  for  all  circuits  is  bug  and  water-proof,  and 
being  practically  sealed  needs  no  spark  arrester. 


NON-MAGNETIC   ARC   LAMF. 

the  carbons  and  the  other"  through  the  variable  resistance 
shunt.  The  chimney  top  is  furnished  with  a  cross-arm  and 
insulated  hanger.  The  cross-arm  carries  the  wires  leading 
to  the  lamp,  the  whole  making  a  good  substitute  for  a 
hanging  board.  The  lamp  top,  chimney  and  cross-arm  may 
be  considered  as  a  separate  part  from  the  lamp  proper. 
The  top  carries  the  hand  s^vitch  and  the  automatic  variable 
resistance,  contact  plugs,  terminals  and  wires.  The  wires 
pass  through  insulating  and  water-tight  bushings  to  the 
terminals.  To  this  upper  part  the  lamps  proper  may  be  at  - 
tached  in  a  simple,  handy  and  rigid  manner,  while  the  up- 


Arc  Lamps  in  Streets. 

Discussing  the  best  position  for  arc  lamps  for  street  serv- 
ice, The  Municipality  a}id  Co// n/r  sa.ys:  The  lamp  which 
swings  from  a  wire  stretched  across  the  street  i?  too  much 
at  the  mercy  of  the  wind.  A  pole  placed  in  the  middle  of 
the  street  is  a  dangerous  interference  with  traffic  on  a 
busy  thoroughfare.  Discarding  these  two  methods,  we  are 
almost  restricted  to  that  of  placing  the  pole  on  the  side- 
walk. Assuming  this  to  be  the  favored  position — which 
is  undoubtedly  the  case  in  large  cities — the  next  question 
is,  how  shall  the  lamps  be  hung  upon  the  poles?  The 
short  arm  has  been  discarded  because  of  the  shadows 
made  by  the  poles.  Placing  the  lamps  directly  on  the 
tops  of  the  poles  (just  as  gas  lamps  are  fixed  on  the  top 
of  the  lamp  posts)  is  probably  the  most  general  custom 
to-day.  About  the  only  objection  to  this  plan,  which  we  shall 
style  No.  I,  is  that  it  brings  the  lamp  too  close  to  the 
buildings,  and  does  not  permit  the  utilization  of  all  the 
light  which  the  lamp  is  capable  of  giving.  The  rays  of 
light  which  strike  the  building  are  cut  off  from  lighting 
a  large  area  which  would  be  lighted  if  the  building  were 
not  there.  To  overcome  this  objection  some  cities  are 
adopting  the  plan  of  hanging  the  lamps  at  the  end  of  12 
foot  arms  which  extend  from  the  top  of  35-foot  poles 
on  the  sidewalk.  This  plan,  which  we  call  No.  2,  gives 
rigidity  to  the  lamp;  the  distance  of  theh'ght  from  the  pole 
greatly  lessens  the  shadow  of  the  latter,  and  the  extend- 
ing of  the  lamp  12  feet  into  the  street  carries  it  so  much 
farther  away  from  the  building  and  permits  all  its  rays  to 
strike  the  pavement.  These  points  are  so  thoroughly  il- 
lustrated by  the  cut  on  page  263  that  no  further  elabora- 
tion is  necessary. 


An  Automatic  Bicycle. 

Millet's  b'cycle  shown  on  the  opposite  page  has  several 
unique  features.  Fig.  i  shows  the  entire  machine,  while 
Figs.  2  and  3  illustrate  details.  Referring  to  Fig.  i,  .-/  is 
an  induction  coil,  B  B  are  cans  for  coal  oil  and  for  lubri- 
cating oil,  C  is  the  lever  controlling  the  "parachute,"  ^^' 
a  species  of  safety  balance  or  support,  Z?  is  a  gasoline  reser- 
voir, E  the  battery  box,  O  the  arms  of  a  saddle  which, 
thrown  under  the  rear  wheel,  form  a  rest,  allowing  the  ma- 
chineto  "stand  alone." 

The  machine  complete  weighs  70  kilogrammes,  and  is  in 
reality  a  petroleum  engine,  ignition  being  obtained  through 
the  electric  spark.  The  wheels  are  .85  of  a  meter  in  diameter. 
Five  cylinders,  with  as  many  connected  pistons,  actuate  the 
machine,  as  shown  in  Fig.  2. 

The  energy  is  produced  in  this  system  by  the  explosion  of 
a  mixture  of  gasoline  and  atmospheric  air,  as  in  many  other 
systems,  but  differs  from  them  in  this,  that,  while  ordinarily 
the  cylinder  is  stationary  and  the  piston  moves  the  crank,  in 
this  arrangement  the  axis  is  fixed  and  the  reaction  on  the 
piston  moves  the  cylinder,  which  consequently  becomes  the 


of  the  lamps,  for  as  the  resistance  of  the  arc  increases  the 
resistance  of  the  shunt  will  correspondingly  decrease  and 
vice  versa.  By  employing  this  automatic  cut-out  and  vari- 
able shunt  there  is  practically  no  burning  out  of  the  shunt 
coils  or  opening  of  the  circuit. 

The  longer  the  arc  the  greater  will  be  the  current  that 
passes  through  the  shunt,  as  the  resistance  of  the  shunt  will 
decrease  in  proportion  to  the  increased  resistance  of  the 
arc. 

In  the  event  of  the  carbons  breaking  the  lever  of  the  cut- 
out will  act,  and  by  rapid  steps  vary  the  shunt  resistance 
until  the  lever  reaches  the  line  terminal  and  makes  a  short 
circuit,  when  the  lamp  and  shunt  will  be  completely  cut  out 
of  circuit  and  the  line  wires  bridged  across. 


FIG.  2.      CHICAGO'S   STREET   RAILWAY   MAIL   C.A.R. 

per  part  is  hanging,  so  that  a  defective  lamp  can  be  removed 
and  replaced  without  interfering  with  wires,  switches  or 
circuits. 

To  lower  the  globe  for  trimming  it  is  only  necessary  to 
release  the  clamping  screw  in  the  globe  holder,  when  the 
globe  may  be  let  down  until  its  top  is  in  line  with  the 
lower  carbon  holder,  at  which  position  it  will  be  held  by  a 
flexible  wire  cord.  "When  the  globe  is  replaced  the  wire  is 
coiled  back  into  the  base  of  the  lamp  by  the  tension  of  a 
spring. 

To  remove  the  globe  entirely,  all  that  is  required  is  to  un- 
screw the  thumb-nut  at  the  bottom  so  as  to  release  the  wire 
from  the  holder.  The  cover  is  readily  lowered  or  removed 
by  partly  un^c    rewing  the  two    thumb-screws  at  ihe  sider. 
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driver.  Fig.  2  shows  the  back  wheel  with  its  five  cylinders. 
The  axle  cover  being  removed  shows  the  extremities  of  the 
piston  rods  in  various  positions. 

Fig.  3  gives  the  details  of  one  of  the  explosion  chambers 
M,  with  its  piston  P  and  rod  B.  A  tube  M'  forms  a  commu- 
nication through  }}/  and  R^  which,  at  the  proper  moment, 
opens  the  valve  j-  and  admits  the  gas,  filling  the  chamber, 
when  a  spark  across  the  two  terminals  of  the  coil,  inclosed 
in  (9,  completes  the  work  by  exploding  the  gas. 

The  electric  current  is  produced  by  a  Eunsen  battery, 
sho\vn  in  Fig.  i  at  E,  resting  upon  two  centers,  which  per- 
mits of  a  swinging  movement  of  the  battery  box,  so  as  to 
immerse  or  withdraw  the  elements  from  the  acid.  The 
spark  coil  A  is  composed  of  a  bobbin  inclosed  in  hard  rub 
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ber,  with  a  condenser  above  and  an  interrupter  below  the 
coil. 

The  gasoline  reser\'oir,  /?,  is  also  a  verj-  thick  wheel 
guard  or  protector,  and  has  three  fastenings  upon  which  to 
fix  packages.  The  two  reservoirs,  B  and  L\  discharge,  the 
one  into  the  cylinders,  while  the  other  leaks  drop  by  drop 
into  the  tobe  leading  the  explosive  mixture  into  the  center 
of  the  motor  wheel.  The  oil  is  thus  driven  into  all  the  mov- 
ing parts  of  the  machine.  The  air  required  for  the  explo- 
sive melange  is  taken  in  below,  heated,  filtered  to  free  it 
from  dust,  and  mLxed  with  the  gas  entering  the  explosive 
chamber. 

The  bicycle,  standing  in  the  rests,  is  readily  mounted 
by  the  rider.  Installed  in  his  position,  he  presses  upon  the 
pedals,  restores  the  "parachute"  to  its  normal  position  and 
starts  on  his  journey;  presses  a  sector  with  his  right  foot, 
which  throws  in  the  motor  combination  by  furnishing  a 
spark  from  the  battery.  In  front  of  him  a  pointer  is  turned 
either  right  or  left  to  accelerate  or  retard  his  motion,  by 
using  more  or  less  gas  for  each  charge. 

With  iSo  turns  per  minute  a  power  of  50  kilogrammeters 
is  developed  per  second,  or  two-thirds  of  a  horse  power.  A 
speed  of  one  kilometer  in  65  seconds  has  been  accom- 
plished (or  more  than  55  kilometers  per  hour)  with  325 
revolutions  per  minute,  the  motor  giving  86  kilogramme- 
ters per  second.  The  consumption  of  fuel  is  about  one  li- 
ter of  gasoline  for  40  kilometers,  one  filling  being  sufficient 
for  a  12  hours'  trip. 

All  in  all,  Millet's  bicycle,  the  illustrations  for  which  are 
IromZ(7  Xat!ire^\s  the  most  ingenious  and  interesting  of  all 
the  two-wheeled  vehicles  so  far  shown. 


Some  Practical  Hints  in  Dynamo  Design.' 

Bv  Gilbert  Wilkes. 
When  the  matter  of  this  lecture  first  came  up  for  consid- 
eration, I  thought  I  would  discuss  generally  the  results  in 
relation  to  designing  drawn  from  my  shop  experience.     I 


dmm  that  all  other  questions  were  relegated  to  the  back- 
ground. 

I  remember  one  of  the  first  dynamos  that  I  saw — about 
eleven  or  twelve  years  ago.  The  dynamo  room  {which  was 
on  board  ship,  where  every  square  foot  is  valuable)  was 
large  and  contained  a  remarkable  tangle  of  belting  and  jack 
shafts,  which  would  be  considered  ridiculous  to-day.  The 
djTiamo  ran,  however,  and  the  lamps  gave  light,  thus 
answering  the  most  rigorous  requirements  of  the  time, 
until  one  evening  the  pulley  was  wrenched  completely  oft" 
with  the  end  of  the  shaft.  I  once  heard  a  complaint  from 
the  business  side  ot  a  company  against  the  large  sized  shaft 
of  a  large  new  dynamo.  The  answer  was,  "Did  you  ever 
hear  anyone  complain  in  buying  an  engine  that  the  shaft 
was  too  heavy?  "  The  machine  was  a  success  and  the  only 
comments  afterward  made  about  the  shaft  (which  was  5  ■•2 
inches  for  150  kilowatts)  were  to  the  effect  that  it  was  ac- 
cording to  common  sense. 

Let  the  shaft  run  in  good  solid  bearings,  supported  on  a 
solid  base.  Whether  the  machine  is  mounted  on  skids  or 
the  more  expensive  sub-base,  give  it  a  broad  foothold.  Do 
not  let  the  weights  overhang  the  extreme  points  of  support 
like  the  balls  on  a  balancing  pole.  The  side  pull  of  the 
belt  with  a  high  center  line  of  shaft  will  tend  to  tip  the 
machine,  and  the  changes  in  the  pull  due  even  to  the  un- 
dulations of  the  belt  will  cause  a  tremor  in  the  machine. 
Vou  may  feel  it  with  the  hand  and  think  it  a  matter  oi  no 
importance.  But  each  tremor  jars  the  brushes  and  in 
weeks  the  effects  may  be  visible  on  the  commutator,  while 
in  months  the  foundation  may  be  shaken  to  pieces.  Let 
your  work  be  such  that  when  it  is  completed  and  accepted 
you  have  heard  the  last  of  it.  The  dynamo  is  here  to  stay. 
ft  is  to-day  as  reliable  as  a  high  grade  engine,  and  not  one- 
tenth  of  one  per  cent,  as  dangerous. 

One  does  not  have  to  look  back  many  years  to  the  time 
when  each  new  plant  was  rather  expected  to  turn  in  reports 
of  burned-out  armatures  or  fields;  when  a  new  street  rail- 
way plant  might  burn  out  armatures  actually  by  the  dozen. 
But  now  if  an  armature  is  lost  in  a  generator,  it  is  the 
cause  of  close  inquiry.  Not  quite  so  good  a  record,  how- 
ever, can  be  shown  by  most  companies  in  the  matter  of  the 
armatures  of  street  car  motors.  A  record  of  ten  per  cent, 
of  the  armatures  burned  out  on  a  new  street  railway  line 
in  the  first  three  months  is  not  bad. 

After  the  mechanical  features  comes  abiicnce  of  spark  at 
the  brushes.      A  dynamo   tender    has  no  patience  with  a 
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had  not,  however,  gone  far  when  I  realized  that  this  subject 
would  cover  a  number  of  lectures,  so  it  was  limited  to  refer 
to  continuous  current  machines  for  general  purposes.  Not 
only  are  alternating  current  machines  designed  on  very  dif- 
ferent lines  from  continuous  current  dynamos,  but  that 
large  and  varied  class  of  machines  used  for  traction  purposes 
and  represented  principally  by  the  street  car  motor  is,  I  be- 
lieve, an  equally  distinct  class.  The  design  of  street  car  mo- 
tors brings  in  so  many  points  that  place  in  the  background 
the  rules  for  ordinary  designing,  that  the  one  is  little  guide 
to  the  other. 

Street  car  motor  design  is,  or  should  be,  more  the  result 
of  reasoning,  based  on  actual  personal  experience  on  a  car 
and  under  it  in  the  pit,  than  that  of  hours  and  days  at  a 
desk.  The  rules  for  shafts  and  bearings  for  stationary  ma- 
chines are  of  little  use  here,  and  some  of  the  most  successful 
street  car  motors  are  machines  of  poor  electrical  design. 
One  1  recall  has  a  magnetic  leakage  of  35  percent.  The 
real  power  for  continuous  work  is  never  equal  to  the  rating 
ol  a  street  car  motor,  and  the  method  of  control  has  much 
to  do  with  the  average  possible  work  obtainable  without 
overheating.  I  have  therefore  limited  my  subject  to  sta- 
tionary machines — generators  and  motors  for  standard  work, 
with  special  reference  to  medium  sized  machines — neither 
very  large  nor  very  small. 

The  first  thing  to  be  considered  is,  and  this  really  comes 
before  the  actual  work  of  designing.  What  is  absolutely 
necessary  in  any  good  dynamo?  In  order  to  compete  with 
other  machines  on  the  market,  a  few  points  are  absolutely 
essential.  These  points  are  to  influence  the  design,  but  no 
trimming  can  be  allowed  upon  them,  and  to  them  all  con- 
siderations of  economy,  weight,  size  and  appearance  must 
bend. 

The  first  of  these  preliminary  requisites  is  mechanical 
stability,  and  whether  the  type  is  to  be  the  horse  shoe  or  in- 
verted horse  shoe,  bi-polar,  or  multipolar,  iron-clad  or 
Manchester,  whether  the  armature  is  to  be  smooth  or  slot- 
ted, the  same  remarks  will  apply.  Let  not  economy  or  a 
bearing  of  trimmer  appearance  dictate  the  use  of  a  small 
shaft.  This  is  a  point  in  which  electrical  engineers  are 
systematically  criticized  by  their  mechanical  brethren.  Dy- 
namo shafts  are  too  often  on  the  wrong  side  of  safety.  This 
error  is  probably  an  heirloom  to  us  from  the  time  when  the 
generation   of  electricity   itself  was   so   puzzling  a  conun- 
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machine  that  sparks,  and  his  disgust  is  soon  transmitted  to 
his  employers,  so  that  the  machine  is  in  disfavor.  It  is 
worse  than  giving  a  dog  a  bad  name.  A  large  part  of  the 
electrical  personnel  is  still  migratory,  and  a  machine's  repu- 
tation travels  fast. 

It  is  not  too  much  now  to  expect  absolutely  no  sparking 
at  the  brushes  under  practically  constant  load  and  none 
under  a  change  either  way  of  50  per  cent,  of  full  load.  In 
fact  the  best  machines  will  stand  sudden  changes  from  no 
load  to  full  load,  and  vice  versa,  without  sparking.  If  you 
have  ever  watched  a  20  inch  belt  when  opening  and  closing 
the  snap  switch  which  controls  the  full  load  of  a  150  kilo- 
watt generator,  you  will  realize  the  enormous  mechanical 
and  electrical  strains  a  good  machine  must  be  made  to  stand, 
for  exigencies  really  as  severe  as  this  not  infrequently  occur 
in  the  operation  of  railway  plants.  However,  my  remarks 
are  not  intended  so  much  in  relation  to  these  larger  machines 
as  to  the  smaller  sizes.  There  are  few  firms  manufacturing 
dynamos  of  150  kilowatts  or  greater  capacity,  and  therefore 
the  competition  is  not  so  severe,  and  greater  freedom  is  al- 
lowed the  designer  of  the  large  units. 

In  a  visit  to  the  first  Edison  central  station  in  Pearl  street, 
New  York,  one  could  not  look  at  the  hot  scored  commuta- 
tors, and  see  the  evidence  of  excessive  wearing,  without 
being  almost  forced  lo  the  conclusion  that  the  generation  of 
electricity  and  the  destruction  of  copper  went  hand  in  hand. 
But  this  was  in  the  days  of  Edison's  Jumbos — strange  to 
say  these  first  large  generators  were  direct  driven — while 
everyone  now  knows,  in  contrast,  the  beautiful  Edison 
dynamos  of  later  times.  In  fact,  until  the  last  few  years, 
the  history  of  the  constant  pressure  dynamo  in  this  coun- 
try is  largely  a  record  of  Edison's  great  work.  Now  even 
his  name  does  not  appear  on  any  dynamos  that  are  on  the 
market. 

The  commutator  ot  a  modern  stationary  machine  will 
last  for  years,  and  often  will  run,  with  a  proper  arrangement 
for  collecting  the  current,  for  more  than  a  year  without 
even  being  turned  down. 

The  brushes  and  brush-holders  must  be  simple  and  should 
be  preferably  automatic  in  taking  up  wear.  Opinion  is 
divided  as  to  the  proper  material  for  brushes,  and  the  lar- 
gest makers  seem  to  prefer  copper  in  some  form  for  large 
current  machines.  Carbon  is,  however,  much  easier  on  the 
commutator.  Brushes  of  carbon  and  their  brush-holders 
can  be  designed  which  will  take  off  the  current  just  as  well 
as  those  of  copper,  and   cost   no   more.      The   commutator, 


however,  brings  in  an  additional  cost  where  carbon  brushes 
are  used. 

Considerable  prominence  was  given  last  year  to  a  device 
for  preventing  the  shifting  of  the  neutral  point  by  a  special 
arrangement  of  the  series  field.  The  particular  form  of 
machine  which  I  have  seen  illustrated  was  of  what  is  com- 
monly known  as  the  continental  type.  I  did  not  see  the 
particular  machine,  but,  from  considerable  experience  with 
this  type,  I  believe  that  the  dynamo  would,  if  properly 
designed,  work  equally  sparkless  when  built  as  an  ordmary 
machine.  I  have  designed  a  full  line  of  these  machines 
from  five  to45  kilowatts.  The  brushesof  any  member  of  the 
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series  may  be  rocked  fully  30  degrees  on  each  side  of  the 
horizontal  plane  without  any  sign  of  sparking,  and  the  lead 
never  changes  with  the  load. 

All  makers  agree  in  setting  about  the  same  limits  for 
heating.  The  armature  is  usually  not  allowed  to  go  above 
the  temperature  of  boiling  water.  Occasionally,  in  order  to 
get  more  money  for  a  given  amount  of  iron  and  copper 
combined  in  a  determined  form,  a  company  will  increase  the 
ratings  of  its  machines;  but  loss  of  reputation  and  a  few 
burned-out  armatures  usually  have  the  effect  of  cooling  their 
ardor  and  later — the  machines.  Owing  to  the  effect  of  the 
large  mass  of  the  field,  the  temperature  of  the  outside  of  the 
coils  is  never  that  of  the  hottest  part  of  the  wire,  as  can 
readily  be  seen  by  bridgR  measurements.  It  is,  therefore, 
good  practice  to  run  the  fields  about  15  degrees  centigrade, 
as  shown  by  the  thermometer,  cooler  than  the  armatures. 
Many  formulas  are  given  for  determining  the  armatures  and 
the  fields  for  a  given  heating  and  output,  and  these  often  do 
not  agree.  But  I  fancy  that  much  of  the  disagreement  lies 
in  the  different  forms  of  fields,  different  ends  to  the  arma- 
tures and  different  methods  of  heading  up.  Most  of  the 
formulas  for  field  heating  take  no  account  of  the  fact  that 
there  may  be  more  cooling  by  conduction  through  the  iron 
of  the  magnet  cores  than  from  true  radiation.  The  only 
safe  rule  is  to  learn  the  constants  for  a  particular  type  ot 
machine  by  experiment  and  make  your  own  empirical 
standards.  Even  the  heating  in  different  sixes  of  the  same 
type  will  vary  somewhat  from  the  usual  coefficients. 

The  last  point  to  be  considered  before  commencing  upon 
the  specific  design  of  a  machine  is  the  bearings.  The  lead- 
ing manufacturers  use  a  ratio  of  length  to  diameter  of  bear- 
ing, varying  from  3  to  4^,  the  usual  ratio  being  about  the 
mean  of  these  figures.  The  English  seem  to  use  shorter 
bearings  than  we,  and,  judging  from  recent  articles  in  Eng- 
lish publications,  the  self-oiling  and  self-aligning  box  is 
rather  new  with  them.  In  this  country  a  dynamo  can  not 
go  on  the  market  as  a  high  grade  machine  without  this  very 
desirable  feature. 

Having  thus  outlined  the  considerations  which  hold  good 
with  any  high  grade  dynamo,  we  can  consider  the  questions 
which  must  receive  attention  in  the  designing  proper.  The 
most  important  of  these  is  economy  of  manufacture.  Thir- 
teen years  ago  it  did  not  matter  if  the  field  cores  of  an 
Edison  "  Z  "  machine  were  not  only  twice  as  long  as  neces- 
sary, but.  in  fact,  were  the  cause  of  a  waste  of  material  and 
efficiency,  making  the  machine  both  cost  too  much  and 
require  too  much  power  for  a  given  output.  At  that  time 
few  people  knew  any  belter,  and  dynamo  building  in  this 
country  was  carried  on  by  only  two  or  three  small  con- 
cerns.    The  importance  of   economy  had  not  as  yet  been 
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felt;  machine  work  was  lavished  without  question.  Any- 
thing was  done  to  make  the  dynamo  work;  then  it  was  sold 
for  a  large  enough  price  to  cover  all  shortcomings  in  econ- 
omy of  manufacture.  I  had  to  do  with  an  evidence  of  this 
lavishness  in  expense,  when  an  officer  in  the  navy.  An 
Edison  "L"  machine,  a  250  lighter,  was  installed  on  board 
ship  in  1S82.  It  towered  above  me  and  naturally  had  not  its 
sea  legs  on.  In  order  to  keep  it  upright  a  heavy  bronze 
brace  weighing  from  two  to  three  hundred  pounds,  was 
bolted  to  the  keeper  and  to  the  ship's  deck.  There  was  evi- 
dently a  determination  to  prevent  any  loose  magnetism  get- 
ting away  by  this  route.  Vet  this  needless  waste  in  using 
bronze  never  excited  remark.     Matters  are  now  in  a  very 
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different  condition.  Every  state— almost  every  town  of 
over  100,000  inhabitants — has  one  or  more  smaller  or  larger 
manufacturers  of  electric  machinery,  up  to  the  size  of  75 
horse  power.  The  business  in  these  smaller  machines  is 
enormous,  but  the  margins  of  profits  are  very  close.  There 
are  probably  a  dozen  different  makers  whose  machines  fill 
the  preUminary  requirements  of  a  good  dynamo.  Several 
of  these,  with  enough  others  to  make  about  ten,  are  apt  to 
meet  in  competition  on  every  contract  of  considerable  size. 
Large  sums  of  money  are  invested  in  the  different  companies 
and,  with  very  per  ect  systems  of  commercial  inquiry,  the 
principal  companies  are  alive  to  the  opportunities  of  every 
contract.  Every  dollar  on  the  selling  price  counts.  Re- 
member that  magnet  wire  costing  originally  about  eighteen 
cents  per  pound  costs  double  this  before  it  leaves  the  shop 
on  a  completed  machine.  I  will  explain  this  large  increase. 
DilTerent  shops  have  different  methods  of  costing.  In  some, 
the  cost  of  the  actual  amount  of  raw  material  required  lor 
the  finished  article  Js  added  to  the  sum  obtained  by  placing 
a  fixed  charge  per  hour  for  each  class  of  work  and  keeping 
account  of  the  "number  of  hours  each  operation  requires.  In 
other  shops,  to  the  cost  of  the  raw  material  is  added  the  act- 
ual cost  of  the  labor  of  the  men.  To  this  is  also  added  a 
proper  proportion  of  the  shop  salaries  and  general  shop  ex- 
penses. In  either  case  the  result  is  usually  known  as  the 
shop  cost  and  amounts  to  about  the  increase  already  men- 
tioned. 

The  design  of  the  dynamo  must  be  so  perfect  in  economy 
that  when  all  these  additions — running  expenses  of  the  shop, 
shop  salaries,  percentage  for  interest  and  depreciation  of 
plant,  percentage  for  offices,  agents,  and  commissions,  and 
finally  the  percentage  for  profit — have  been  made  to  the  act- 
ual bare  cost  of  the  labor-and  material,  the  price  must  not 
exceed  that  of  other  reliable  makers.      Think  o!  this  and  you 


paper  should  be  not  more  than  one  mil.  Concerning  the  thick- 
ness of  iron,  many  of  the  smaller  concerns  use  taggers  iron, 
which  is  not  made  in  this  country  but  comes  from  England. 
It  is  only  seven  mils  thick  and  costs,  pound  for  pound,  twice 
as  much  as  good  domestic-iron  14  mils  thick.  The  latter 
therefore  commends  itself  if  it  is  adapted  to  the  purpose. 
To  determine  this  point  I  made  very  thorough  tests  on  15 
kilowatt  armature  cores  built  of  each,  with  the  result  that 
the  heating  was  with  the  thin  discs  29"^  C,  and  with  the 
thick  38.5°  C,  when  run  for  three  hours  at  their  proper 
speed  and  field,  the  induction  of  which  was  5,300  lines  of 
force  per  square  centimeter. '  This  decided  me  in  tavor  of 
the  thick  iron.  There  is  one  unknown  factor  in  armature 
heating — eddy  currents  in  the  core — and  this  must  be  de- 
termined for  each  type  of  machine  and  kind  of  iron.  A  loss 
equal  to  that  for  the  hysteresis  is  a  usual  figure. 

In  designing  dynamos  you  will  find  that  you  cannot  always 
control  all  of  the  quantities  as  you  wi^h.  Thus  in  the 
continental  type,  unless  you  wish  to  use  very  high 
speeds  and  have  very  little  torque  in  the  machines  as  motors, 
you  must  use  large  armatures,  and  this  means  low  induction, 
as  the  fields  are  of  cast  iron. 

Armature  Windifi^. — Armature  winding  is  like  the  "fif- 
teen" puzzle.  When  accustomed  to  the  general  plans,  you 
can  carry  them  in  your  head  and  will  become  fascinated  with 
the  new  ideas  that  form  themselves  in  intricate  curves  and 
cross  connections.  But  fortunately  or  unfortunately  for  the 
inventor,  there  seems  to  be  little  new  under  the  sun  in  this 
line,  and  one  is  very  apt  to  find  his  pet  scheme  only  a  varia- 
tion of  one  of  tlie  many  diagrams  in  that  little  book  entitled 
"Ankerwicklungen  derGleichstrom  Dynamomaschinen,"  by 
E.  Arnold.  It  is  useless  to  touch  ot.  this  very  broad  sub- 
ject. I  will  simply  say  that  the  old  Siemens-Hefner-Al- 
teneck  winding  has  had  its  day  and  is  succeeded  by  a  number 
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will  appreciate  how  dimes  in  the  original  material  mount  up 
into  dollars  in  the  selling  price,  and  how  an  hour's  labor  at 
even  fifteen  cents  makes  a  large  difference  in  the  product. 

There  are  several  details  of  design  and  manufacture  on 
which  an  hour  might  be  spent  exclusively,  but  I  shall  touch 
only  briefly  on  the  following:  Building  up  the  armature 
core;  armature  winding;  commutator  construction;  preven- 
tion of  sparking;  the  relation  of  size  of  armature  to  output; 
and  the  relation  of  field  loss  to  radiating  surface.  Each  of 
these  subjects  is  worthy  of  a  separate  lecture,  and  in  these 
days,  when  a  new  armature  insulator  is  advertised  every 
month,  one  ought  to  be  posted  on  the  requisites  of  a  good 
insulator  for  this  purpose,  to  keep  from  bemg  led  astray  by 
plausible  agents. 

Armature  Core. — There  are  a  great  many  different  me- 
chanical methods  of  building  up  the  cores  of  armatures, 
varying  not  only  for  the  drum,  Gramme,  and  Pacinotti 
types,  but  also  varying  in  each  type.  All  are,  however, 
built  up  of  thin  disks  of  sheet  iron  or  mild  steel,  forced  to- 
gether between  two  substantial  heads  by  means  of  hydraulic 
pressure  or  powerful  screw  presses,  and  held  tight  by  through- 
bolts,  nuts  and  thread  on  the  shaft,  or  shrunk  collars  on  the 
shaft.  I  have  used  the  last  method  with  success  in  the 
case  of  drum  armatures,  but  great  care  is  necessary  to  ob- 
tain the  best  Norway  iron  for  the  collars  to  prevent 
their  bursting  when  contracting  on  the  shaft.  There  are 
three  methods  of  preparing  the  plates  for  the  laminations 
— first,  by  pasting  paper  on  one  side  of  each  sheet  and  then 
punching  out  the  armature  plates;  second,  by  punching  the 
plates  from  the  sheets  and  separating  them  with  loose  sheets 
of  tissue  paper  in  building  up  the  armature;  third,  by  using 
no  separator  at  all  and  relying  on  the  oxide  formed  in  rolling 
to  separate  the  plates  sufficiently  from  metallic  contact.  This 
separation  does  not  need  to  be  of  high  resistance. 

I  regret  that  I  cannot  now  state  the  difference  in  heating 
due  to  the  different  methods  of  construction,  but  I  am  now 
having  armatures  built  up  to  determine  this  point.  It  is 
usual  to  turn  armature  cores  and  balance  them  before  pre- 
paring them  for  the  wire.  The  turning  of  course  tends  to 
bridge  over  the  insulation  between  the  disks,  but  it  is  neces- 
sary to  make  a  good  mechanical  job. 

The  iron    usually  used  is  not  less  than  14  mils  thick;  the 


of  symmetrical  windings.  The  Gramme  ring  is  disappear- 
ing for  four-Dole  machines  and  being  succeeded  by  the 
Pacinotti  drum,  wound  preferably  with  symmetrical,  replace- 
able coils.  This  substitution,  weight  for  weight  and  dollar 
for  dollar,  increases  the  output  of  a  machine  15  to  20  per 
cent,  or  more,  depending  upon  the  size  and  design. 

Commutator  Construction. — The  commutator  is  the  most 
vital  part  of  the  machine  and  too  much  attention  cannot  be 
paid  to  it.  There  are  dozens  of  different  shaped  bars  and 
modifications  of  the  general  way  of  holding  them  in  place. 
Great  variety  of  opinion  exists  as  to  the  amount  of  insula- 
tion to  be  used  between  the  bars.  I  have  found  the  thick- 
ness of  insulation  between  the  bars  the  sole  cause  of 
destructive  sparking  in  a  line  of  machines  which  otherwise 
worked  well  and  were  cured  of  this  by  thinning  the  mica. 
What  sense  is  there  in  pucting  as  much  mica  between  the 
bars,  where  there  is  small  difference  of  potential,  as  there 
is  between  the  bars  and  hub,  where  there  may  be  ai 
least  half  the  voltage  of  the  machine?  I  have  found  in  my 
experience  that  thinner  mica  between  the  bars  than  is  usu- 
ally used  gives  better  results.  The  proper  amount  varies 
with  the  number  of  segments  and  kind  of  brushes.  The 
best  practice  is  now  unanimous  in  requiring  mica  between 
the  bars  and  at  the  ends  of  the  bars.  This  does  not  refer 
to  the  special  direct-connected  generators,  whose  conduct- 
ors also  serve  as  commutator  segments.  The  size  of  bars 
and  diameter  of  commutator  vary  greatly  with  the  kind  of 
brush.  On  account  of  economy  of  operation,  automatic 
adjustment,  and  small  amount  of  attention  required,  I  pre- 
fer the  carbon  brush  for  all  purposes,  except,  of  course,  for 
special  machines  either  of  very  high  voltage  or  very  great 
current  (as  for  electrical  deposiiion).  I  have  spent  much 
work  and  study  on  the  subject  of  brushes,  for  carbon- 
brushes  have  some  serious  faults,  though  they  are  ideal  in 
the  matter  of  wear  of  commutator,  small  cost,  and  the 
small  attention  they  require.  The  high  specific  resistance 
of  the  material  causes  heating  in  the  brushes,  and,  by  con- 
duction, in  the  commutator.  To  overcome  this,  I  have 
tried  several  plans,  such  as  plugging  the  carbon  with 
bunches  of  fine  wires;  depositing  a  heavy  coat  of  copper 
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around  parts  of  a  brush  and  then  soldering  these  segments 
together;  building  up  a  brush  of  two  thin  plates  of  carbon 
with  a  sheet  of  copper  gauze  between  and  soldering  a  con- 
nection to  this  gauze.  The  last  promised  well,  but  in  the 
course  of  a  few  months  the  commutators  showed  cutting, 
and  the  plan  was  abandoned  for  a  simple  carbon  brush  with 
a  flexible  lead  soldered  to  the  back.  Carbon  brushes  were 
also  tried  incased  in  brass  sheaths,  but  these  arced  to  the 
brush-holders  and  stuck.  Other  plans  which  I  have  tried 
are  incasing  copper  gauze  in  babbitt,  and  also  making 
the  whole  brush  of  a  block  of  babbitt  fed  radially.  One 
small  machine  fitted  in  this  way  has  been  running  two 
years  without  showing  wear  either  on  the  brushes  or  the 
commutator,  but  I  have  not  seen  the  plan  succeed  with 
larger  machines.  The  following  data  give  an  idea  of  the 
comparative  size  of  commutators  using  copper  and  car- 
bon brushes.  The  Edison  45  kilowatt  bi-polar  machine 
has  52  segments,  a  brush  bearing  surface  5  \^"  long  and 
6  W'  diameter;  the  same  sized  machine  of  the  continental 
type  designed  by  me,  using  carbon  brushes,  has  54  seg- 
ments, with  a  bearing  surface  %)A"  long  and  9  \'^"  in  diame- 
ter, or  there  is  nearly  twice  as  much  copper  in  the  one 
using  carbon  brushes.  This  is,  however,  an  extreme  case, 
as  this  is  the  largest  sized  machine  that  I  should  recommend 
building  of  this  type.  The  brushes  are  thick  and  are  apt 
not  to  bear  over  their  entire  surface,  and  yet  it  is  difficult  to 
subdivide  them.  Of  course,  going  into  the  multipolar 
type,  the  brushes  for  low  voltages  and  heavy  current  can 
be  made  thinner  and  more  numerous.  I  shall  compare 
these  two  45  kilowatt  machines  again  later. 

Prevention  of  Sparking. — The  prevention  of  sparking  is 
such  a  large  subject  that  it  is  a  pity  to  touch  upon  it  at  all, 
as  it  can  only  be  imperfectly  discussed.  '  There  have  re- 
cently appeared  on  the  subject  a  number  of  papers  in  the 
English  electrical  journals  which  are  worth  reading. 

Sparking  may  come  from  careless  attendance,  overload, 
error  in  design  {such  as  thickness  of  commutator  insulation 
which  is  not  based  on  calculation),  insufficient  number  of 
commutator  segments,  insufficient  carrying  capacity  of  seg- 
ments, brushes  covering  too  many  or  too  few  bars,  and 
instability  of  the  neutral  point.  I  leave  out  of  the  above 
machines  of  positively  bad  electrical  design  that  have  no 
neutral  point.  It  used  to  be  considered  as  necessary  for 
steady,  sparkless  running  under  wide  variations  of  load,  that 
the  field  magnets  should  be  saturated  and  operated  well 
above  the  knee  of  the  curve  of  the  iron  of  which  they  are 
built.  In  this  I  do  not  agree,  and  where  light  weight  is  no 
object,  I  prefer  to  run  lower  on  the  curve — at  about  the  knee 
— as  the  magnetism  at  this  point  is  more  unstable,  and  I 
think  the  iron  can  reply  more  quickly  to  changes  of  magnet- 
ization, and  therefore  keep  the  voltage  of  the  machine  more 
constant  under  rapid  variations. 

Granting  that  the  machine  is  not  badly  designed,  the 
three  principal  conditions  for  obtaining  a  steady  neutral 
poinc  and  therefore  the  sparkless  condition,  are:  the  proper 
number  of  commutator  segments,  a  proper  ratio  between 
the  ampere  turns  on  the  fields  and  of  the  distorting  coils  on 
the  armature,  and  a  proper  ratio  between  the  total  magnetiz- 
ing force  required  and  that  used  in  overcoming  the  reluc- 
tance of  the  gap.  The  first  two  conditions  are  inter-depend- 
ent. The  first  is  more  the  result  of  reasoning  from  experi- 
ence with  dynamos— not  only  in  the  shop  and  testing  room 
but  in  practice  with  machines  of  different  designs — than 
from  calculation.  The  other  two  are  dependent  upon  the 
type,  and  one  must  make  his  own  empirical  formulas  from 
the  data  of  the  first  tests. 

It  is  the  third  condition — the  proper  ratio  between  the 
magnetizing  force  required  to  overcome  the  gap  and  the 
total  magnetizing  force — that  shows  us  why  it  is  so  much 
easier  to  build  a  sparkless  small  dynamo  than  a  large  one; 
for  80  or  90  per  cent,  of  the  total  magnetizing  force  is  neces- 
sary to  overcome  the  high  gap  resistance.  The  area  of 
cross-section  of  the  gap  is  not  only  small,  but,  owing  to  there 
being  several  layers  of  wire  on  the  armature,  the  length  is 
relatively  greater.  This  also  points  out  one  "reason  why 
small  machines  are  relatively  much  more  expensive,  because 
relatively  so  much  more  copper  is  necessary  on  the  fields. 
Thus  a  one  horse  power  machine  costs  about  one-twentieth 
of  a  50  horse  power,  and  a  three  horse  power  about  one- 
seventh  of  a  50  horse  power  machine. 

Going  back  to  the  45  kilowatt  continental  machine  of 
which  I  have  already  spoken.  It  is  at  the  head  of  a  list  of 
machines  of  that  type.  We  would,  therefore,  expect  its 
field  coils  to  weigh  proportionately  less  than  any  others  of 
the  series,  and,  if  so,  that  it  should  be  nearer  the  sparking 
limit;  also  that  the  complete  machine  should  weigh  propor- 
tionately less  than  the  other  members  of  the  series  and  cost 
proportionately  less.  All  of  these  points  are  true.  The 
weight  of  wire  on  the  field  is  only  equal  to  that  on  the  simi- 
lar 20  kilowatt  machine.  Its  speed  is  Soo  revolutions  at  no 
volts  as  a  motor,  and  when  run  at  about  35  per  cent,  above 
this  by  weakening  the  field,  the  machine  is  unbalanced,  and 
there  appears  that  peculiarly  disagreeable  snapping  at  the 
brushes.  Yet  the  machine  runs  at  its  proper  speed  with 
absolutely  no  lead  and  no  sparking  at  the  brushes.  The 
machine  does  weigh  and  cost  proportionately  less  than  the 
other  members  of  the  series.  Its  frame  is  made  entirely  of 
one  iron  casting,  and  yet  the  weight  of  wire  on  the  arma- 
ture is  practically  the  same  as  that  on  the  armature  of  the 
45  kilowatt  Edison  machine  above  referred  to;  the  weight 
of  the  wire  on  the  fields  is  less,  and  the  total  weights  are: 
Edison  6, Soo  pounds;  continental,  7,625  pounds.  This  is  a 
very  remarkable  result,  when  it  is  remembered  that  the 
Edison  machine  is  of  wrought  iron,  and  that  a  considerable 
expense  is  necessary  in  building  it  to  machine  and  fit  the 
parts  of  the  field  circuit.  The  two  machines  run  at  the  same 
speed.  Wrought  iron  does  not  necessarily  make  the  light- 
est machine,  nor  cast-iron  the  cheapest.  The  design  must 
be  adapted  to  the  material  to  be  used. 

The  telation  of  size  of  armoture  to  output,  and  the  rela- 
tion of  field  loss  to  radiating  surface. — Concerning  the  rela- 
tion of  size  of  armatures  to  output,  different  rules  are  given 
by  different  people,  and,  in  fa  t,  not  only  will  the  watts  per 
square  inch  allowable  differ  for  Gramme  rings,  Pacinotti 
and  drum  armatures,  but  different  armatures  of  the  same 
type  but  different  size  will  give  varying  results.  A  larger 
ratio  of  watts  per  square  inch  can  be  allowed  for  armatures 
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having  a  single  layer,  than  for  those  having  several  layers 
of  w-ire.  This  also  holds  true  for  field  coils.  The  wide  vari- 
ation that  exists  may  be  illustrated  by  the  fact  that  Kapp 
states  that  in  field  coils  the  watts  per  square  inch  of  radiat- 
ing surface  may  be  taken  between  one  and  four.  This 
would  be  rather  an  unsatisfactory  basis  on  which  to  begin 
designing.  I  have  found  Essen's  figures  good  for  a  first 
approximation.         * 

As  regards  the  present  field  for  continuous  current  de- 
signing, the  popular  gaze  is  for  the  present  in  the  direction 
of  polyphase  power  transmission  apparatus;  so  that  the 
time  is  peculiarly  suited  for  quiet  study  and  advance  in 
continuoas  current  work.  It  is  not  necessary  that  the  idea 
should  be  entirely  novel.  Many  of  the  best  plans  have 
failed,  owing  to  not  being  worked  out  properly.  See  the 
toothed  armature.  Four  years  ago  it  was  regarded  as  a 
thing  of  the  past  and  was  simply  remembered  as  Pacinotti's 
pioneer  attempt.  To-day  it  has  returned  in  an  improved 
form  and  displaced  everything  else  for  large  machines  and 
small  slow-speed  machines. 

Something  must  be  done  to  cheapen  the  manufacture  of 
small  machines — say  from  five  horse  power  down — and  my 
remarks  may  contain  a  hint  as  to  one  way  of  accomplishing 
this.  Remember  that  the  gap  reluctance  in  small  machines 
is  much  greater  than  is  necessary  from  reasons  of  good  run- 
ning. Is  it  not  possible  to  use  iron  wire  for  these  small  ma- 
chines both  on  the  armatures  and  fields?  I  feel  sure  it  is. 
The  fine  wire  used  on  these  machines  is  very  expensive,  cost- 
ing more  than  twn'ce  as  much  per  pound  as  for  the  larger 
sizes.  I  have  already  built  fan  motors,  even  for  500  volts, 
using  iron  wire  exclusively,  and  the  machines  were  not 
larger  than  the  usual  run  of  fan  motors  of  equal  capacity. 
I  hope  soon  to  try  iron  wire  on  small  machines  of  some- 
what greater  capacity. 

One  last  remark  in  relation  to  experimental  machines. 
Let  them  be  roughly  made,  for  they  will  be  very  expen- 
sive anyhow.  An  experimental  machine  should  never  be 
begun  until  the  improvement  sought  for  is  well  fixed  in  the 
mind  and  all  the  calculations  are  made  showing  just  what  the 
machine  ought  to  do,  and  every  detail  drawn  out  to  scale. 
Drawings  are  slow,  tedious,  and  expensive;  but  you  can 
change  them  and  cannot  materially  alter  the  final  product 
when  it  appears  in  copper,  brass  and  iron. 


Gas  Engine  Electric  Lighting  Station  at 
Belfast. 

The  Electrical  Review  of  London,  from  which  the  ac- 
companying illustrations  are  taken,  says  that  the  central 
station  for  electric  lighting  in  Belfast,  Ireland,  possesses 
probably  the  largest  installation  of  gas  engines  in  the 
world.  The  plant  has  a  capacity  of  10,000  eight  candle 
power  lamps  and  is  laid  out  for  the  direct  current  three-wire 
system  at  a  potential  of  200  volts,  with  accumulator 
storage.     The  Reineiu  gives  this  description: 

Viewed  from  the  exterior,  the  building  presents  an  un- 
usual appearance  when  compared  with  the  works  using  steam 
plant.  The  tall  chimney  does  not  exist,  and  the  building  is 
different  in  shape,  being  long  and  rather  narrow,  due  no 
doubt  to  the  absence  of  boilers.  The  interior  is  distinctly 
impressive,  the  gas  engines  being  a  good  deal  larger  than 
one  would  be  led  to  expect  from  the  illustrations. 

Before  making  any  comments  on  the  system,  it  would  be 
as  well  to  give  a  short  account  of  the  plant.  Taking  first 
the  gas  engines,  which,  by  the  way,  are  made  by  Dick, 
Kerr  &  Co.,  Kilmarnock,  there  are  four  tandem  cylinder 
double  acting  gas  engines,  and  two  single  cylinder  double 
acting  gas  engines.  The  former  are  required  to  drive  four 
60  kilowatt  dynamos,  and  the  latter  two  26.5  kilowatt 
dynamos. 

The  following  details  have  been  supplied  by  the  makers: 
The  engines  were  made  under  Hartley  &  Kerr's  patents,  and 
are  in  some  respects  similar  to  the  ordinary  double  acting 
engines  which  have  been  on  the  market  for  the  last  eight  or 
nine  years.  The  chief  interest  lies  in  the  tandem  engines, 
which  have  been  specially  designed  and  built  for  this  station; 
the  two  cylinders  are  in  line,  and  the  pistons  are  secured  to 
the  same  piston  rod,  which  works  through  a  crosshead  and 
connecting  rod  on  to  a  single  crank  in  the  manner  common 
to  steam  en^nes.  The  makers  claim  that  this  arrangement 
is  simpler  and  more  economical  than  the  coupling  side  by 
side  of  two  ordinary  gas  engines;  the  working  parts  are 
fewer  and  more  easily  got  at,  while  the  floor  space  required 
is  only  the  width  of  an  ordinary  engine.  The  length  of  the 
tandem  engine  is  no  detriment,  as  the  dynamo  is  placed  near 
to  the  back  cylinder,  and  driven  by  ropes  running  along  the 
back  of  the  engine. 

The  turning  of  these  engines  is  very  regular,  owing  to  the 
fact  of  there  being  one  impulse  for  every  half  revolution  of 
the  crank  when  running  at  full  power,  or  four  times  as  many 
as  could  be  obtained  from  a  single  cylinder  single  acting  O  tto 
gas  engine,  so  that  these  engines  running  al  160  revolutions 
per  minute  receive  320  impulses  per  minute,  the  same  as  in 
a  double  acting  steam  engine.  It  is  just  as  desirable  that 
the  engines  should  run  steadily  at  light  loads  as  well  as  at 
full  load,  therefore  the  makers  have  designed  a  special  gov- 
ernor, by  means  of  which  the  power  of  the  impulses  is  dimin- 
ished to  a  fixed  point  (similar  in  effect  to  the  automatic  ex- 
pansion gear  on  a  steam  engine),  after  which,  cutting  out  of 
the  charges  takes  place,  first  at  one  end  of  one  cylinder, 
then  the  other,  and  so  on  until  all  four  working  ends  are 
running  idle. 

The  consumption  of  gas  is  stated  to  be  very  low.  Messrs. 
Dick,  Kerr  &  Co.  inform  us  that  at  an  official  trial  of  a  tan- 
dem engine  at  the  makers'  works,  extending  over  six  hours, 
at  full  load,  it  was  found  that  the  gas  used  per  electrical 
horse  power  did  not  quite  reach  24  cubic  feet,  and  the 
mechanical  efficiency  of  engine  and  dyamno  combined,  76 
per  cent.  The  output  was  84  electrical  horse  power,  being 
about  10  per  cent,  above  the  contract  load  of  77  electrical 
horse  power  (240  amperes  at  240  volts).  During  the  trial 
a  main  fuse  "blew;"  but  so  well  was  the  engine  governed, 
that,  with  the  whole  load  suddenly  throvni  off,  there  was 
only  a  slight  increase  of  speed  and  no  sign  whatever  of 
racing.      The   engines  run    inward,    so   that    the  slack    of 
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the  driving  ropes  is  on  the  top  side.  The  method  of 
starting  these  engines  is  interesting,  and  we  shall  refer 
to  it  shortly.  The  gas  is  practically  delivered  from  the  street 
mains  straight  into  the  cylinders  of  the  engines,  though  on 
its  way  it  passes  through  the  meters.  The  main  gas  pipe  is 
arranged  on  similar  lines  to  steam  pipes,  it  being  connected 
to  the  engines  b)  means  of  T-pipes.  The  water  for  the 
piston  chambers  of  the  gas  engines  is  obtained  from  a  tank, 
the  circulation  of  the  water  being  maintained  by  a  small 
centrifugal  pump  under  each  engine.  The  gas  for  the  igni- 
tion tubes  is  taken  through  a  special  pipe,  and  is  measured 
by  a  special  meter.  Before  speaking  of  the  starting  method, 
however,  it  will  be  more  convenient  just  to  refer  to  the  elec- 
trical generating  machines,  which  have  been  supplied  by 
Messrs.  Siemens  Bros.,  Limited. 

The  construction  of  the  smaller  dynamos  embraces  two  or 
three  novel  and  interesting  points.  In  the  four  large  dyna- 
mos, however,  there  is  nothing  special  or  peculiar;  they  are 
of  Siemens  two-pole  drum  armature  type,  the  armature  is 
wound  with  bars,  the  field-magnets  being  in  shunt.  The 
output  of  each  machine  is  ^^}i  kilowatts  at  600  revolutions 
per  minute.  These  dynamos  have  three  bearings,  and  are 
driven  by  eight  ropes  yk  inch  in  diameter.  The  normal  cur- 
rent is  240  amperes  at  any  electromotive  force  from  225  volts 
to  240  volts;  but,  exceptionally,  an  output  of  210  amperes  at 
250  volts  can  be  obtained. 

The  smaller  machines,  two  in  number,  are  specially 
adapted  to  fulfill  three  purposes,  viz.,  to  charge  the  accumu- 
lators, to  act  as  balancing  machines  on  either  side  of  the 
three-wire  system,  or  as  motors  to  start  the  gas  engines. 

They  are  also  shunt-wound  two-pole  machines,  with  bar 
armatures,  but  the  armature  of  each  dynamo  is  provided  with 
a  double  winding  and  with  two  commutators.  The  brushes 
of  each  commutator  are  connected  to  four  terminal  blocks 
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this  quite  clear,  and  though  Prof.  Kennedy  has  been  good 
enough  to  lend  us  diagrammatic  drawings  of  the  switch- 
board, the  great  pressure  on  our  space  compels  us  to  leave 
them  over.  The  switchboard  has  been  made  bv  T  H 
Holmes  &  Co.  J'  J         • 

In  the  distributing  system,  a  good  deal  of  care  and  skill 
has  been  necessary  to  overcome  the  obstacles  imposed  by  the 
peculiar  conditions  of  the  soil.  For  the  most  part  a  bare 
copper  system  has  been  adopted,  though  under  the  roadways 
Callender's  cable  is  used  as  well  as  in  some  of  the  narrow 
streets.  A  concrete  trench  is  employed,  in  which  the  bare 
copper  mains  are  laid.  Owing  to  the  extremely  wet  nature 
of  the  soil,  a  most  careful  system  of  inspection  has  been 
organized;  the  box  covers  are  provided  with  inspection  plugs, 
which,  when  taken  out,  allow  the  men,  who  are  sent  round 
every  morning,  to  pass  in  a  pole,  and  thereby  ascertain  the 
height  of  the  water. 

As  objections  to  the  use  ol  gas  engines  in  central  stations, 
the  Electrical  Revitzv  instances  the  cost  of  manufactured 
gas  and  the  noisiness  of  the  plant. 


Changes  in  the  Brush  Company. 

A  press  dispatch  of  May  22d,  from  Cleveland,  says:  At 
the  annual  meeting  of  the  Brush  Electric  company  to-day 
Robert  Treat  Paine  of  Boston  was  elected  president  to 
succeed  W.  H.  Lawrence.  Mr.  Paine  is  the  representa- 
tive of  the  General  Electric  company,  which  purchased 
nearly  all  the  stock  of  the  Brush  company  several  years  ago. 
J.  P.  Ord  of  Schei.ectady,  N.  Y.,  was  elected  vice-president 
in  place  of  C.  A.  Coffin  of  Boston.     C.  G.  Smedberg   was 
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for  each  dynamo,  so  that  the  two  windings  can  be  put  either       chosen  treasurer  in  place  of  B.   F.    Miles.     Mr.  Smedberg 

in  series  or  in  parallel,  while,  as  in  the  case  of  the  four  large  ^^  ,3^  years  the  assistant  treasurer  of  the  General  Electric 
dynamos,  the  strength  ot  the  field  can  be  varied  by  putting  -,  .    tt     tt       .      ,- 

extra  resistance  in  or  out  of  circuit.     The  speed  is  always       '^°"'P="'y-     Secretary  A.  H.    Hough,  General  Manager  S. 
750  revolutions  per  minute,  and  the  load  is  26>^  kilowatts.       M.  Hamill  and  Superintendent  Charles  N.  Black  were  re- 

This  output  admits  of  the  following  variations:  elected.     It   is   believed   the  new  deal  is   a  step  toward  a 

A.  Two  windings  in  series-  ^^^^^  consolidation  of  the  various  interests  of  the  General 
JNormal  output  1 10  amperes  at  240  volts.  .p, 

Exceptional   "  80        "  270     "  Wectric.  ___^^^_____ 

B.  Two  windings  in  parallel —  , 

Normaloutput 200  amperes  at  110  to  120  volts.  Infringement  Case  at  Concord,  N.  H. 

It  is  to  be  remembered  that,  in  accordance  with  the  spec-  Papers  have  been  served  by  United  States  Marshall  Camp, 

ification,  all  the  regulation  of  electromotive  forceis  effected  u.n  „„  n,„    (c  ■  i       c  ,\.    n  j  r      j   c    -nr         n 

by  variation  of  the  strength  of  field,  the  gas  engines  running  •"="  °"  ""=  °*"^''  °^  ""=  C°"'=°''<1  ^and  &  Water  Power 

always  at  the  same  speed.  company  in  a  suit  brought   by   the  Westinghouse  Electric 

The  gas  engines,  as  we  have  already  stated,  are  started  &  Manufacturing  company.  The  action  is  in  the  nature  of 
electrically;  that  is  a  current  from  the  batteries  is  sent  into  a  bill  in  equity,  in  which  the  plaintiff  seeks  to  recover  dam- 
the  held  magnets  of  the  dynamos  and  tiiey  become,  in  effect,  r  .t.  n  j  ■  c  •  r  ,  ,  . 
motors  runSing  the  reverse  way.  The  automatic  switch!  ""Ses  for  the  alleged  infringement  of  the  patents  on  the  m- 
which  has  been  devised  by  Prof  Kennedy,  cuts  the  machines  ventions  of  Nikola  Tesla,  owned  by  the  Westinghouse  com- 
out  at  the  necessary  moment.  We  had  the  pleasure  of  pany,  and  an  injunction  is  asked  to  restrain  the  defendant 
mtnessing  the  starting  up  of  one  of  the  small  engines,  and  corporation  from  their  further  use.  The  claim  is  that  the 
though  three  or  four  of  the  drivers  helped  to  give  the  initial  ^  ,  „,  .  ,.  ,  .  ,  ,  ^ 
start,  the  help  was  comparatively  small,  and  the  method  of  General  Electric  company,  from  which  the  Concord  Land  & 
starting  must  be  considered  successful.  It  is,  however,  not  Water  Power  company  purchased  the  plant,  has  no  right  to 
an  easy  matter  to  start  the  engines,  and  the  power  they  re-  use  the  triphase  system.  I'he  real  controversy  will  there- 
quire  is  considerable,  it  being,  in  the  case  of  the  small  en-  fo^e  be  between  the  Westinghouse  and  the  General  Electric 
gines,  as  much  as  35  horse  power.                                                                .            .   ,      ,  ^     ,    ^  .      ,  . 

The  secondary  batteries  are  divided  into  two  sets,  each  companies,  and  the  defendant  in  this  suit  will  not  oe  directly 

containing  sixty-three  cells  of  the  34  K  E.  P.  S.  type.  affected  by  the  result. 

The  switchboard  is   divided  into  panels,^  one  side  of  the  A  short   time  ago  suit  was  instituted  against  Bartlett  & 

switchboard  being  negative  and  the  other  side  positive.  r.,^i,n,o„  r.-.^  «  ri  =  ;-,f..:-.,..-., ^  ;-,   ™       c    ^     •       .  ■  i. 

-T-u  t  1  r    ^  f  .1-         -^  \.^        J  ■    ii-    T-  ^^  L-usnman  for  a  like  ininngement  in  manufacturing  triphase 

The  most  novel  features  of  the  switchboard  is  the  battery  ^  »       v^^^^ 

regulating  device,which  places  the  middle  batteries  in  par-  motors,  the  invention  of  the  latter. 

allel,  as  opposed  to  the  old  arrangement  of  putting  in  more  Under  the  rules  of  procedure  in   the  federal  courts  the 

or  less  cells,  the  battery  being  regulated   from  the  center  bill  is  returnable  on  the  first  Monday  in  Tune,  and  thereafter 

panel  of  the  switchboard.     The  second  feature  is  the  auto-  ^T-jfj^i,  j        -        u-i^  ,  ,. 

^    I         .       ^      ,  .  1       ^        .  ,u    J  c         *!.    u  t»  the  defendant  has  30  days  m  which  to  make  answer.     It  is 

matic  cut-out,  which  cuts  out  the  dynamos  from  the  battery  J        /  '^'-  auauci.     il  is 

circuit  when  they  have  been  run  as  motors  to  start  the  gas  "o'  expected  that  the  case  will  come  to  trial  for  several 

engine.     Without  drawings,  however,  it  is  difficult  to  make  months. 
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In  a  table  of  telegraphic  statistics  not  entirely  complete 
the  English  Electrical  Review  kindly  makes  clear,  in  par- 
entheses, that  "The  statistics  marked are   not  given." 

This  is  enlightening  British  obtuseness  with  a  vengeance. 
We  believe,  however,  that  our  contemporary,  in  its  giand- 
motherly  anxiety,  rather  underrates  the  intelligence  of  its 
readers,  even  if  they  are  English. 


An  interesting  comment  on  the  present  telephone  contro- 
versy is  found  in  the  local  paper  of  a  small  town  in  which  a 
new  telephone  system  is  being  introduced.  Attention  is 
directed  to  the  fact  that  the  work  of  construction  is  being 
done  by -'home  labor"  and  that  "the  labor  on  construction  is 
being  paid  every  Saturday  night  in  cash  and  the  money  so 
distributed,  amounting  to  several  hundred  dollars  weekly, 
finds  its  way  to  the  channels  of  local  trade."  No  wonder 
competition  is  welcomed. 


AMERICAN  inventors  may  be  interested  in  the  proposition 
of  the  German  government,  noted  elsewhere,  to  pay  3,000 
marks  as  a  prize  for  a  system  by  which  "the  indications  of 
the  compass-card  of  a  ship's  compass  shall  be  automatically 
transmitted  to  another  location  in  the  ship,  in  such  a  manner 
that  the  ship  may  be  steered."     It  is  further  provided  that 


"the  invention  must  be  applicable  to  actual  service."  This 
is  not  a  particularly  liberal  offer,  especially  in  view  of  the 
fact  that  "the  Imperial  Marine  Office  reserves  the  right  to  use 
the  prize  invention  for  the  imperial  navy  without  special 
remuneration."  A  practical  -solution  of  this  problem  has 
long  been  sought,  but  thus  lar  without  success.  Such  an  in- 
vention, it  is  believed,  would  be  worth  considerable  money 
to  the  inventor. 


To  ALL  disinterested  foreigners  who  have  investigated  the 
subject  the  desirability  and  utility  of  cable  connection  be- 
tween Hawaii  and  the  United  States  are  very  apparent. 
Thus  Prince  Francis  Joseph  of  Battenberg,  who  is  just  com- 
pleting a  tour  around  the  world,  recently  spoke  of  the 
Hawaiian  Islands  in  most  enthusiastic  terms  to  a  New  York 
reporter.  "They, are  the  most  charming  of  the  South  Sea 
Islands,"  he  declared,  "and  I  cannot  help  believing  that 
there  is  a  great  future  before  them.  But  it  must  be  under 
American  protection  with  a  local  government,  and  I  should 
think  there  must  be  a  cable  between  the  islands  and  San 
Francisco — the  sooner  the  better.  Ten  days'  time  between 
the  two  countries  is  too  long,  and  all  your  commercial  in- 
terests demand  the  speedy  establishment  of  telegraphic  com- 
munication." The  opinion  of  the  prince  is  shared  by  most 
Americans,  but  it  doesn't  find  much  favor  with  the  pr^ent 
administration  at  Washington. 


Ix  its  amended  form  the  bill  regulating  the  granting  of 
franchises  by  city  councils  which  is  now  before  the  Illinois 
Legislature  is  generally  commended  and  it  is  expected  to 
pass.  It  will  be  remembered  that  Governor  Altgeld  vetoed 
the  original  bib  making  it  impossible  to  grant  a  gas  or  elec" 
trie  light  franchise  without  a  previous  petition  of  a  majority 
of  the  property  owners  on  each  block  of  any  street  that  it 
was  proposed  to  occupy.  Under  the  provisions  of  the  bill 
now  pending  the  consent  of  a  majority  of  the  frontage  for 
every  mile  of  a  street  is  required.  It  is  believed  that  there 
can  be  ho  objection  on  th?  part  or  the  governor,  or  anyone 
except  boodle  aldermen,  to  such  a  provision  as  this.  It  ap- 
plies to  gas  and  electric  light  ordinances  the  same  rule  that 
has  long  been  in  force  regarding  street  railway  and  elevated 
railroad  ordinances.  It  has  worked  satisfactorily  there,  and 
will  when  made  obligatory  in  the  case  of  electric  light  and 
gas  ordinances.  It  will  prevent  a  good  deal  of  unnecessary 
ripping  up  of  pavements,  but  if  a  genuine  lighting  company 
comes  along  which  can  convince  property  owners  it  means 
to  sell  cheap  light  it  can  get  the  necessary  signatures  without 
trouble. 


Is  AN  electrical  engineer  a  gentleman?  This  seems  a 
rather  startling  question,  but  in  England,  where  the  term 
"gentleman"  is  applied,  not  in  consideration  of  one's  ac- 
tions and  conduct,  but  as  a  matter  of  heredity  and  social 
status,  the  question  was  recently  discussed  with  entire  seri- 
ousness, if  we  may  believe  a  London  contemporary.  The 
issue  was  raised  by  these  circumstances:  An  individual, 
who  was  described  as  a  gentleman,  and  who  lives  at  Con- 
naught  Place,  Hyde  Park,  was  brought  up  in  a  police  court 
on  the  2d  instant  charged  with  being  disorderly  and  with 
assault.  A  solieitor,  who  attended  on  his  behalf,  expressed 
sorrow  foi  what  had  occurred,  and  stated  that  "the  pris- 
oner was  not  a  gentleman;  he  was  an  electrical  engineer." 
That  seems  to  be  making  an  apology  that  is  worse  than  the 
original  offense,  and  the  incident  affords  a  curious  commen- 
taiy  on  the  artificial  social  distinctions  so  dear  to  a  portion 
of  the  British  public,  and  also  illustrates  the  queer  mental 
processes  of  at  least  one  member  of  the  English  bar.  In 
this  country,  fortunately,  every  man  is  himself  the  builder 
of  the  measure  of  his  reputation  as  a  gentleman.  As  a 
class,  American  electrical  engineers  are  entirely  secure  in 
the  rightful  possession  of  this  honorable  appellaiion. 


There  is  no  doubt  that  the  plan  outlined  elsewhere  in 
this  issue  to  form  an  association  of  telephone  manufacturing 
concerns  to  fight  the  Bell  interests  has  many  advantages 
that  will  commend  it,  especially  to  the  weaker  companies. 
Whether  anything  comes  of  the  project  depends  almost 
entirely  upon  the  policy  adopted  and  the  men  selected  to 
execute  it.  There  is  no  doubt  that  the  American  Bell  Tel- 
ephone company  is  anxious  to  again  control  the  entire  tel- 
ephone field  and  that  it  will  make  a  determined  effort  to 
accomplish  this  purpose,  but  it  is  equally  true  that  the  com- 
l^eting  companies  if  properly  organized  can  present  a  much 
more  satisfactory  opposition  than  could  any  individual  cor- 
poration. At  present  it  is  understood  to  be  the  plan  of  the 
organization  to  make  a  bold  fight  against  the  Bell  company, 
contesting  every  point  with  the  old  concern  and  carrying 
the  war  into  the  enemy's  territory.  The  new  companies 
say  this  policy  is  the  only  one  left  them,  as  the  attitude  of 
the  Bell  company  since  the  last  Berliner  decision  proves 
conclusively  that  the  old  corporation  is  prepared  to  wage  a 
bitter  war  of  extermination  against  its  competitors.  Of 
course  such  a  plan  will  necessitate  a  great  expenditure  of 
money  on  both   sides.     This  outlook    is   not   particularly 


pleasing  to  those  who  hold  the  interests  of  the  business 
above  the  success  or  discomfiture  of  any  corporation  or 
class,  but  there  is  consolation  in  the  reflection  that  the 
competing  companies  are  in  better  condition  to-day  to  con- 
test the  claims  of  the  Bell  interests,  which  have  precipitated 
this  fight,  than  any  former  rival  of  the  old  concern 


One  would  imagine  from  a  casual  perusal  of  the  daily 
papers  of  Milwaukee  that  Henry  C.  Payne  was  the  biggest 
man  in  that  town.  His  name  is  mentioned  in  connection 
with  every  local  enterprise  of  any  magnitude,  his  counsel 
and  support  are  sought  in  every  public  movement  and  his 
great  executive  ability  and  political  influence  are  much  in 
demand.  All  these  qualifications  make  Col.  Payne  invalu- 
able to  the  great  corporations  whose  management  has  been 
entrusted  to  his  care.  An  observing  visitor  to  the  metrop- 
olis of  Wisconsin  cannot  fail  to  be  impressed  with  the  col- 
onel's importance;  in  fact  so  essential  is  his  presence  that 
there  is  no  wonder  that  public-spirited  citizens  feared  for  the 
welfare  of  the  town  during  the  colonel's  recent  trip  to  New 
York.  It  is  true  that  the  wheels  of  the  great  machine  of 
commerce  were  kept  in  motion,  but  it  was  only  upon  the 
solemn  assurance  of  the  press  that  the  visit  would  be  of  short 
duration.  Every  day  his  absence  was  noticeable,  and  one 
issue  of  the  Sentinel  spoke  of  three  public  enterprises  that 
had  to  be  delayed  by  reason  of  his  absence.  No  doubt  his 
return  was  welcomed  by  every  man,  woman  and  child  of  the 
town,  bringing  as  it  must  a  sense  of  relief  to  the  entire  com- 
munity.    Truly  Col.  Payne  is  a  great  man  in  Milwaukee. 


Although  the  subject  of  dynamo  design  and  construc- 
tion has  been  pretty  thoroughly  discussed,  the  comments  of 
practical  men  on  this  topic  are  always  interesting  and  very 
often  of  great  value.  Many  suggestions  will  be  found  in  the 
lecture  on  "  Some  Practical  Hints  in  Dynamo  Design,"  by 
Gilbert  Wilkes  before  the  students  of  the  College  of 
Mechanics  and  Engineering,  University  of  Wisconsin, 
which  is  printed  elsewhere  in  this  issue.  Mention  is  made 
of  the  fact  that  the  commutator  of  the  modern  generater, 
whether  for  power  or  lighting  circuits,  has  been  brought  to 
a  high  state  of  perfection  and  that  in  many  cases  it  lasts 
for  years,  often  running  for  more  than  a  year  without 
even  being  turned  down.  This  is  really  a  reniarkable  ad- 
vancement since  the  days  of  the  old  Edison  jumbos,  when, 
as  Mr.  Wilkes  says,  one  could  not  look  at  the  hot-scored 
commutators  and  see  the  evidence  of  excessive  wearing 
without  being  forced  to  the  conclusion  that  the  gener- 
ation of  electricity  and  the  destruction  of  copper  went  hand 
in  hand.  Other  improvements  of  equal  value  have  been 
made  in  the  design  and  workmanship  of  other  parts.  It  is 
true  that  these  advances  have  only  been  made  after  costly 
experiments  and  practical  experience,  but  the  fact  that  they 
have  been  acquired'at  great  cost  will  insure  greater  attention 
to  these  lessons  by  those  who  have  had  to  pay  the  penalty. 


There  seems  to  be  no  change  in  the  attitude  of  projec- 
tors of  telephone  enterprises  in  competition  with  the  Bell 
interests,  despite  the  decision  of  the  United  States  Circuit 
Court  of  Appeals  in  the  Berliner  case.  It  is  evident  that 
the  backers  of  the  new  companies  were  prepared  for  this 
adverse  decision,  for  it  has  not  created  the  consternation  in 
their  ranks  that  the  old  company  looked  for.  On  the  con- 
trary, they  appear  more  determined  than  ever  to  prosecute 
their  plans.  There  seems  tobenelther  lack  of  funds  nor  influ- 
ential friends  behind  these  schemes,  and  there  is  certainly  a 
preponderance  of  public  opinion  in  favor  of  competition  in 
the  telephone  field.  It  remains  now  for  the  advocates  of 
these  several  schemes  to  secure  the  practical  support  of  the 
public.  It  will  be  necessary  for  all  these  new  enterprises  to 
have  more  than  working  capital,  enthusiastic  promoters  and 
the  good  will  of  the  public  generally.  All  these  are  qf  great 
value,  but  they  must  also  have  the  confidence  of  the  com- 
munity in  their  enterprise — the  public  must  be  made  to  look 
at  the  Berliner  patent  in  the  same  light  that  the  backers  of 
the  new  companies  do,  and  not  as  the  Bell  people  would 
have  them  regard  it.  The  old  company  has  taken  pains  to 
announce  in  every  part  of  the  country  that  the  decision  in 
the  Berliner  case  gives  the  American  Bell  Telephone  com- 
pany a  monopoly  of  the  telephone  business  until  190S.  The 
evident  purpose  of  this  announcement  is  to  prevent  capi- 
talists from  investing  in  rival  enterprises  and  intimidate  the 
public  from  patronizing  the  new  companies.  It  is  main- 
tained on  the  other  hand  that  the  Berliner  patent  does  not 
give  a  monopoly  of  the  telephone  business  to  the  Bell  com- 
pany that  it  is  not  essential  to  the  practical  working  of  an 
exchange,  and  that  the  decision  of  the  United  States  Circuit 
Court  of  Appeals  is  of  no  practical  value,  unless  ir  be  in 
affording  a  pretext  for  the  Bell  company  to  "bluff"  weak  con- 
cerns out  of  the  field.  Of  course  all  this  is  largely  a 
matter  of  opinion  and  can  only  be  determined  by  another 
legal  battle.  It  is  probable  that  the  opinion  in  the  Berliner 
case,  which  is  expected  on  June  loth,  will  throw  some  light 
on  the  situation.  ■- 
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OPPOSED  TO  MONOPOLY. 


Telephone     Manufacturers    to   form    an 
Organization. 

Manufacturers  of  telephone  apparatus  are  convinced  that 
the  American  Bell  Telephone  company  will  attempt  to  use 
the  recent  decision  of  the  United  States  Circuit  Court  of 
Appeals  in  the  Berliner  case  to  force  small  concerns  out  of 
the  field.  In  order  to  prevent  such  action  it  is  proposed  to 
forra  an  organization  for  mutual  protection  of  companies 
manufacturing  telephone  apparatus.  An  important  step  was 
taken  last  week  when  a  call  was  issued  for  a  meeting  of  rep- 
resentatives of  the  interests  which  are  threatened  by  the 
Bell  company.  Copies  of  the  appended  telegram  and  letter 
were  addressed  to  manufacturers  of  telephones  throughout 
the  country.  They  were  sent  out  by  J.  E.  Keelyn,  president 
of  the  Western  Telephone  Consiruclion  company  of  Chi- 
cago.    The  telegram  read  : 

Can  your  managing  official  meet  here  with  others  to  per- 
fect national  organization  for  mutual  protection,  on  Satur- 
day and  Monday,  June  ist  and  3d?  Important  immediate 
action.     Answer  quick,  confidential. 

This  was  followed  by  the  followng  letter,  which  gave  ad- 
ditional details: 

The  probable  effect  that  will  obtain  in  the  future  respect- 
ing the  form  of  order  to  be  entered  by  the  United  States 
Court  of  Appeals  in  the  Berliner  case  at  Boston  requires 
the  earnest  and  urgent  attention  of  all  those  expecting  to  be 
engaged  in  the  manufacture  or  production  of  telephone 
apparatus. 

The  further  necessity  for  preparing  for  the  promised  on- 
slaught of  the  Bell  people  calls  for  immediate  organization 
toward  a  peaceful  conduct  of  legitimate  telephone  business, 
and  the  maintenance  of  the  legal  and  business  rights  of 
those  engaged  in  it. 

This  has  suggested  the  prompt  meeting  of  interested 
parties.  If  you  desire  to  be  identified  with  this  organization, 
it  will  give  the  writer  pleasure  to  have  your  prompt  advices 
to  that  effect- 
Responses  have  been  received  from  many  companies 
pledging  co-operation  and  assistance.  Answers  to  the  tele- 
grams also  indicate  a  large  attendance.  It  was  not  thought 
wise  at  this  time  to  make  the  convention  open  to  the  public. 
It  is  hoped,  however,  that  the  result  of  the  conference 
will  be  conducive  to  the  enterprise  and  encouraging  to 
ingenuity  and  personal  advancement. 


Columbus,    O,,   Telephone    Service    Se- 
verely Criticized. 

The  people  of  Columbus,  O.,  have  been  dissatisfied  with 
their  telephone  service  for  some  time,  and  they  have  re- 
cently instituted  an  examination  of  the  system.  The  local 
Board  of  Trade  has  fathered  the  investigation,  and  at  a  re- 
cent meeting  of  that  organization  the  following  report  was 
presented: 

We  have  met  a  number  of  times  and  have  received  numer- 
ous complaints  and  suggestions,  both  verbal  and  written,  a 
number  of  which  accompany  this  report.  It  has  been  a 
matter  of  surprise  to  the  committee  to  note  how  universal 
were  the  complaints  regarding  the  service,  and  there  seems 
to  be  good  ground  for  the  belief  that  we  are  not  getting 
what  we  are  justly  entitled  to. 

From  the  start  we  have  labored  under  considerable  diffi- 
culty in  getting  definite  information  regarding  the  inside 
workings  of  the  home  exchange.  We  submitted  a  list  of 
questions  as  to  the  number  of  instruments,  operators,  hours 
employed,  etc.,  to  the  manager,  and  received  a  promise 
from  him,  and  also  from  the  superintendent,  to  whom  It  was 
referred,  that  answers  would  be  returned  to  the  same 
promptly.  Up  to  the  present  time  they  have  not  been 
forthcoming. 

Parties  with  whom  we  have  corresponded  in  other  cities 
have  reported  to  us  that  they  have  experienced  similar  diffi- 
culty in  getting  information  from  their  central  office,  so 
that  it  seems  to  be  the  policy  generally  to  give  out  as  little 
as  possible  information  for  the  enlightenment  of  the  public, 
evidently  forgetting  that  while  they  may  be  private  corpora- 
tions doing  business  for  profit,  they  are  also  public  serv- 
ants. 

Your  committee  has  not  been  satisfied,  however,  with 
merely  the  crumbs  that  chanced  to  fall  from  the  table,  but 
have  earned  their  bread  by  the  sweat  of  their  brow  in  ob- 
taining (no  matter  how)  the  following  facts : 

There  are  between  1,600  and  1,700  instruments  in  op- 
eration in  this  city. 

There  are  21  operators,  counting  the  relief  operator,  em- 
ployed each  day  of  the  week  with  the  exception  of  Sunday, 
on  which  day  there  are  three  operators  on  duty. 

There  are  1 7  boards,  100  lines  to  a  board  and  one  operator 
to  every  too  lines,  with  theexception  of  number  one  to  700, 
which  embraces  the  majority  of  the  business  and  freight 
houses,  eight  operators  being  employed  on  these  lines.  In 
other  words,  but  one  operator  in  addition  to  the  regular 
force  of  one  to  each  100  instruments. 

From  7  A.  M.  to  7:30  A.  M.,  seven   operators. 

From  7:30  A.  M.  to  5:30  p.  m.,  21  operators. 

From  5:30  p.  M.  to  6v.  m.,  17  operators. 

From  6  P.  m.  to  6:30  P.  M-,  nine  operators. 

From  6:30  p.  M.  to  7  P.  m.,  six  operators. 

From  7  P.  M.  to  8:30  P.  m.,  five  operators. 

From  8:30  P.  M.  to  9  p.  m.,  four  operators. 

From  9  p.  m.  to  10:30  p.  -M.,  three  operators. 

From  II  V.  M.  to  7  A.  M.,  2  operators. 

The  above  figures  may  not  be  absolutely  correct,  but  are 
as  nearly  so  as  it  has  been  possible  to  obtain  them  from  the 
information  at  hand. 

The  switchboards  in  use  are  not,   we  believe,  of  the  im- 


proved pattern,  and  as  they  have  been  in  use  for  some  time, 
the  numbers  are  badly  worn  and  quite  dim;  this  may  ac- 
count in  part  for  some  of  the  mistakes  which  occur  in  getting 
wrong  numbers.  As  a  result  of  our  investigations,  your 
committee  conclude  that  there  is  a  universal  demand  not 
only  for  a  more  efficient  service,  but  also  for  a  material 
reduction  in  rates. 

In  connection  with  the  report,  the  committee  stated  that 
about  two  weeks  ago  it  had  addressed  a  letter  to  the  local 
management  of  the  company  to  which  no  reply  had  been 
made  until  a  day  or  two  ago.  This  letter  asked  the  com- 
pany certain  questions,  in  order  that  they  might  make  an 
explanation  if  they  had  any,  on  their  own  behalf.  Among 
the  questions  asked  was  one  as  to  the  prospects  for  improve- 
ment in  service,  and  another  as  to  th^  prospects  for  lower 
rates.  The  reply  was  to  the  effect  that  the  service  was  re- 
garded by  the  company  to  be  good  as  it  is,  and  as  to  the 
rates,  it  called  attention  to  the  recent  reduction  on  the  mile 
limit.  Later  a  conference  was  held  with  the  local  officers, 
in  which  the  committee  was  unable  to  obtain  any  further 
information,  the  telephone  officers  declining  to  make  any 
statement  in  writing.  The  committee  felt  it  had  been 
ignored  by  the  telephone  company,  and  so  stated  after  the 
report  had  been  read;  nevertheless  they  had  in  one  way  and 
another  obtained  certain  valuable  information. 

During  the  discussion  which  followed  the  reading  of  the 
report,  C.  O.  Tracy,  of  the  committee,  presented  a  com- 
parison with  some  other  cities  which  use  the  service  of 
the  Central  Union  Telephone  company.  He  stated  that  in 
Dayton,  where  there  were  1,100  subscribers,  the  rate  for 
business  houses  is  $54  a  year  and  for  residences  $36;  in  In- 
dianapolis, with  1,729  subscribers,  whose  lines  are  operated 
by  40  operators,  the  rate  is  $60  per  year  for  business  houses 
and  $42  for  residences;  in  Toledo,  where  there  are  1,600 
subscribers,  the  rate  is  $60  for  business  houses  and  $42  for 
residences,  though  a  new  company  introduced  in  that  city 
with  1,000  subscribers  has  announced  a  rate  of  $40  a  year 
for  business  houses  and  $30  for  residences;  in  Toronto  the 
same  company  which  operates  in  Columbus  has  a  contract  to 
furnish  metallic  service  to  business  houses  for  $45  a  year 
and  to  residences  for  $25  a  year.  In  Columbus  for  its  1,600 
subscribers  there  are  only  21  operators,  just  half  as  many 
as  in  Indianapolis,  and  a  rate  of  $60  a  year  is  charged  for 
business  houses  and  $45  for  residences. 

Mr.  Hildreth,  of  the  committee,  stated  that  the  attitude 
of  the  company  seemed  to  him  to  be  that  of  trying  to  com- 
pel its  patrons  to  put  in  long-distance  telephones,  which  are 
infinitely  better  than  the  ordinary  instruments.  Restated 
that  the  wires  in  use  were  of  so  long  standing  that  they 
were  in  bad  condition,  and  moreover  with  the  increase  in 
the  use  of  electricity  and  the  numerous  other  wires  which 
are  strung  about  the  city,  the  difficulties  of  induction  had 
been  enlarged. 

Mr.  McAllister,  the  chairman  of  the  committee,  during 
the  course  of  his  remarks  in  the  discussion  of  the  report, 
made  an  interesting  statement  which  he  had  not  incorpo- 
rated in  his  report.  He  said  that  of  the  operators  two 
receive  $22.50  a  month;  five  receive  $20  a  month;  five  re- 
ceive $17.50;  seven  get  $15;  one  receives  $10,  and  one 
receives  $8.  The  chief  operator  is  paid  $40  a  month  and 
the  assistant  $25.  One  all-night  operator  receives  $25  and 
another  $20.  He  estimated  that  the  four  local  officers  re- 
ceived on  an  average  of  $100  each  a  month,  three  electri- 
cians $40  and  five  wiremen  $30.  In  this  way  he  figured  that 
the  total  annual  expense  of  the  company  for  help  was 
$13,620.  Added  to  this  .$1,500  rent,  $1,000  for  material 
for  repairs,  and  $9,000  interest  on  capital  invested,  he  stated 
that  the  total  running  expenses  of  the  company  are  $25,120 
a  year.  In  order  to  be  absolutely  conservative,  however, 
Mr.  McAllister  allowed  $6,Sio  more  for  help,  and  doubled 
all  the  other  items  of  expense.  On  the  other  side  of  the 
balance  sheet  he  stated  that  1,700  subscribers  at  an  average 
yearly  rental  of  $60  wonld  bring  in  to  the  company  $102,- 
000,  from  which  he  deducted  $4,300  for  the  free  tele- 
phones, which  left  an  income  of  $97,700  a  year.  He  fig- 
ured that  thus  the  company  had  an  annual  net  income 
estimated  on  the  outside  figures  of  expense,  of  $55,430, 
which  is  about  six  per  cent,  on  $i,ooOjOOO. 

De  Witt  C.  Jones  asked  whether  these  persons  who  were 
getting  $153  month  are  grown  persons,  and  was  informed 
that  they  were  young  ladies  between  16  and  20  years  of  age. 
Said  he,  "Why,  a  kitchen  girl  makes  that  much  and  has 
her  board  thrown  in." 

Mr.  McAllister  also  informed  Mr.  Jones  and  the  board 
that  rules  governing  these  girls  are  of  the  most  rigid  nature, 
they  being  allowed  only  10  minutes  off  duty  in  the  morn- 
ing and  10  minutes  in  the  afternoon,  and  that  this  is  all  the 
time  they  get  while  on  duty.  If  one  of  them  is  10  minutes 
late  coming  to  work  she  is  docked  for  20  minutes. 

Mr  Jones  asked  who  was  behind  the  telephone  company 
and  what  it  was.  He  was  informed  by  Mr.  Lentz  that  its 
headquarters  are  in  Chicago,  and  that  it  is  in  reality  the 
American  Bell  Telephone  company  of  Boston,  which  is  in- 
corporated in  the  different  states  under  different  names. 


Telephone  War  In  the  South. 

The  Harrison  Telephone  company  has  extended  its  op- 
erationtothe  South.  At  Owensboro,  Ky.,  a  local  com- 
pany, capitalized  at  $20,000,  has  been  formed  by  J.  R. 
Lancaster,  J.  W.  Slaughter,  J.  H.  Parrish,  R.  Monarch, 
Z.  T.  Robinson,  Lawson  Reno.  J.  W.  Carter,  J.  D.  Pow- 
ers, Dr.  E.  H.  Luckett,  Wilfred  Carrico.  I'he  new  com- 
pany announces  that  it  will  be  strictly  a  home  institution, 
owned  and  operated  by  home  capital  and  opposed  to  the 
Bell  monopoly.  The  necessary  number  of  subscribers  are 
pledged  and  as  soon  as  the  necessary  preliminaries  can  be 
arranged  work  will  begin  on  the  construction  of  the  ex- 
change. The  new  company  announces  a  rate  of  $30  a  year 
for  business  houses  and  $18  to  residences,  with  special  rates 
to  professional  men.  The  Cumberland  Telephone  com- 
pany, which  owns  the  BeU  exchange  at  Owensboro,  has  been 
keeping  quiet  since  making  its  cut  in  rates  when  the  Har- 
rison exchange  was  first  broached.  The  work  of  refitting 
its  service  has  gone  ahead  and  heavier  poles  have  been 
erected  along  the  streets  where  its  lines  are  heaviest.  There 
is  a  gang  of  men  now  at  work  in  the  city.  Just  what  it  will 
do  in  view  of  the  low  rates  ofiered  by  the  new  company, 
which  are  $1  lower  per  month  than  those  now  prevailing, 
remains  to  be  seen,  but  it  is  likely  the  old  company  will 
declare  war  on  the  new  company.  The  Harrison  people 
have  attacked  a  strong  point  in  the  old  company's  armor, 
for  Owensboro  is  reported  to  have  more  telephones  in  use  in 
proportion  to  population  than  any  other  city  in  the  country, 
and  its  country  and  long  distance  lines  extend  over  a  wide 
territory. 

Ohio  Telephone  Association. 

An  organization  of  local  telephone  companies  operating  in 
Ohio  has  been  formed  under  the  name  of  the  Ohio  Tele- 
phone association,  with  the  following  named  officers: 

President  —James  M.  Thomas,  Chillicothe. 

Vice-presidents — Charles  Parrott,  Columbus;  Jason  Black- 
ford, Findlay;  Harry  D.  Critchfield,  Mt.  Vernon. 

Secretary — James  K.  Hamill,  Newark. 

Assistant  secretary— Caleb  S.  McKee,  Columbus. 

Treasurer — Newton  Leggett,  Marysville. 

Executive  committee--Georpe  W.  Sinks,  Columbus;  F. 
L.  Beam,  Mt.  Vernon;  H.  H.  Weller,  Cambridge;  Jerome 
Quinn,  Washington  C.  H.,  and  L.  P.  Lewis,  Delaware. 

About  60  delegates,  representing  new  telephone  compa- 
nies in  various  towns  in  Ohio,  took  part  in  the  preliminary 
steps  and  formed  a  state  federation.  Letters  were  read 
from  20  different  towns  not  represented  in  the  meeting, 
offering  co-operation.  The  plan  of  organization  provides 
that  the  association  is  to  be  made  up  of  local  companies 
already  organized  or  to  be  organized  in  county  seats  and 
other  towns  of  considerable  size.  A  scheme  is  proposed  to 
connect  all  the  counties  thus  organized  by  each  company 
extending  its  lines  to  the  counties  adjoining. 

It  was  decided  to  hold  the  next  meeting  of  the  association 
in  Columbus,  Tuesday,  October  ist.  The  new  association 
will  oppose  the  Bell  interests. 


Telephone  Rates  in  Connecticut. 

Telephone  subscribers  in  New  England  do  not  appear  to 
be  perfectly  satisfied  with  the  present  arrangement,  in  spite 
of  the  assurances  of  the  telephone  people  that  there  is  no 
opposition  to  them  in  that  territory.  In  Connecticut  recently 
the  Legislature  heard  arguments  on  several  bills  and  peti- 
tions for  reducing  telephone  rates.  John  W.  Ailing,  H. 
Lynde  Harrison  and  President  Morris  F.  Tyler  appeared 
for  the  Southern  New  England  Telephone  company.  Judge 
Harrison  said  that  he  understood  that  Attorney  Comstock  of 
Montville  was  in  favor  of  the  measures,  but  after  a  consul- 
tation with  Mr.  Tyler  he  had  agreed  that  his  clients  would 
be  satisfied  with  what  the  company  proposed  to  do  in  re- 
ducing the  rates.  Mr.  Tyler  said  that  the  present  reduc- 
tion in  rates  came  because  patents  have  expired.  The 
character  of  the  service  will  not  be  lowered.  Mr.  Tyler 
said  that  there  were  1,000  subscribers  m  New  Haven  and 
that  there  were  1,400  telephone  wires  strung  in  that  city. 
Eighteen  people  worked  at  the  switchboard  during  the  day 
and  four  at  night.  The  usual  statements  regarding  the  cost 
of  operation  were  presented  in  behalf  of  the  company. 


New  Telephone  Company  for  Buffalo. 

The  company  which  is  behind  the  new  telephone  pro- 
posed to  be  put  into  Buffalo,  the  Mutual  Automatic,  is  be- 
ginning to  get  pretty  close  to  the  mark  where  it  will  apply 
to  the  Common  Council  for  a  franchise  to  string  wires  and 
open  up  business  as  a  telephone  exchange,  ready  to 
supply  the  people  of  Erie  county  with  a  telephone  at  the 
rate  of  $30  a  year  for  residences  and  $36  for  business  places, 
as  against  $50  and  $75  now  charged  by  the  Bell  company. 
The  latter  company  is  beginning  to  feel  that  the  trend  of 
public  opinion  is  toward  cheaper  telephones  and  that  a  com- 
pany that  guarantees  good  and  instantaneous  service,  together 
with  cheap  rates,  is  the  company  that  %vill  in  time  do  the 
business.  The  agents  of  the  old  company  have  been 
making  a  campaign  of  late,  which  more  than  anything  else 
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tends  to  show  that  Lhe  new  company  is  much  stronger  than 
any  other  concern  that  has  ever  attempted  Lo  occupy  the 
high-priced  fields  held  by  the  Bell  companies. 

The  Automatic  company  has  received  over  i,ocx)  sub- 
scribers and  there  is  every  indication  that  within  a  few 
months  the  people  of  Buffalo  will  have  at  their  disposal  a 
cheap  telephone  and  one  that  is  thoroughly  serviceable. 


Influence  of  the  Bell  Company. 

[From  the  Buffalo,  N.  Y.,  E?iguire>:'] 

The  determination  of  the  Bell  telephone  monopoly  to 
light  everything  resembling  competition  is  evidenced  by  the 
snag  which  the  recently  organized  Mutual  Automatic  com- 
pany of  New  York  struck  to-day. 

The  Bell  company  succeeded  in  defeating  the  efforts  of  the 
new  concern  to  establish  a  satisfactory  test  of  its  new  instru- 
ments at  a  long  distance. 

On  Saturday  afternoon  General  Manager  Huntley  of  the 
General  Electric  company  informed  J.  M.  Drill  that  he 
thought  there  would  be  no  objection  to  the  new  concern 
using  four  or  five  poles  to  string  wires  to  police  headquarters, 
but  that  he  would  have  to  consult  theboai-d  of  public  works, 
Mr.  Drill  informed  Manager  Huntley  that  he  had  the  per- 
mission of  the  city,  the  police  commissioners  and  the  super- 
intendent of  police. 

This  noon,  however,  Manager  Huntley  informed  Mr.  Drill 
that  at  a  meeting  of  the  directors  of  the  General  Electric 
company  this  morning  it  was  decided  to  decline  the  request 
for  a  permit. 

This  arbitrary  action  shows  where  the  Bell  monopoly  has 
gotten  in  its  work. 

Mr.  Huntley  stated  that  the  General  Electric  company 
had  an  agreement  with  the  Bell  Telephone  company  for  the 
use  of  each  other's  poles,  and  that  it  was  impossible  to  grant 
this  privilege  to  a  newcomer. 

All  that  was  asked  for  was  permission  to  use  four  or  five 
poles  running  along  Delaware  avenue  and  the  Terrace. 


Opinionsof  Counsel  inthe  Berliner  Case. 

[From  the  Boston  Globe. ~\ 

Frederick  P.  Fi^h,  of  counsel  for  the  Bell  company,  said: 

"Ves,  the  decision  is  a  bi^  victory  for  the  Bell;  but 
really  1  cannot  say  anything  about  it  yet.  You  under- 
stand the  text  of  the  decision  is  not  yet  known.  It  will 
not  be  until  June  loth  that  we  can  see  it.  The  bare  de- 
cision is  all  we  have  so  far.  No  one  but  the  court  knows 
as  yet  what  the  grounds  of  the  decision  are.  Until  they 
are  known,  there  is  nothing  to  say  on  the  matter." 

Lawyer  Causten  Browne,  who  is  leading  counsel  for  the 
United  States  in  this  case,  declared  in  an  interview: 

"All  I  have  to  say  is  that  the  case  will  be  carried  to  the 
Supreme  Court  of  the  united  States." 

Ex-United  States  District  Attorney  Frank  D.  Allen, 
who  was  in  office  when  the  suit  was  first  entered,  declined 
to  discuss  the  latest  phase  of  the  case  before  the  full  text  of 
the  decision  is  made  public. 

It  is  surmised  that  the  reason  the  decision  of  the  court 
was  rendered  so  unexpectedly  was  to  prevent  a  premature 
knowledge  of  the  decision  from  getting  abroad. 


Reduction  in  Telephone  Rates. 

[Fi-om  the  Hazleton,  Pa  ,  Plain-Speaker.] 

Nearer  and  nearer  to  Hazleton  comes  the  reduction  in 
telephone  rales.  Reading  was  the  last  city  of  the  state  to 
enjoy  a  lowering  of  the  rates  and  Easton  is  anxiously  await- 
ng  a  similar  condition  of  affairs.     It  is  becoming  evident 
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to  the  Bell  telephone  monopoly  that  it  cannot  keep  up 
its  extortionate  prices  in  view  of  the  fact  that  several  im- 
portant patents  have  expired  or  were  declared  invalid. 

The  company  is  well  entrenched  behind  franchises  already 
secured,  but  the  consideration  it  has  shown  indicates  that  it 
does  not  feel  altogether  secure  from  competition  of  other 
companies.  It  is  noticeable,  however,  that  the  reductions 
are  principally  made  in  the  lower  grades  of  instruments, 
while  the  rates  on  those  telephones  that  give  the  best  serv- 
ice and  are  most  indispensable  to  the  transaction  of  busi- 
ness, are  kept  up  to  their  former  prices.  The  sentiment 
against  the  exorbitant  rentals  charged  by  the  company  has 
been  growing  stronger,  and  since  the  users  have  a  chance  to 
vigorously  protest  by  the  formation  of  new  companies  and 
the  erection  of  competitive  lines,  it  will  not  pay  the  com- 
pany to  continue  the  practice  of  these  arbitrary  methods. 


The  people  cannot  be  deluded  into  the  belief  that  they 
are  obtaining  important  concessions  from  the  company  by 
a  reduction  of  rentals  on  low  grade  mstruments  when 
those  who  need  a  service  giving  the  greatest  satisfaction 
receive  no  benefit.  It  is  a  well  known  and  much  deplored 
fact  that  the  rents  of  the  instruments  are  out  of  all  propor- 
tion to  their  actual  value  and  the  cost  of  their  maintenance. 
A  large,  all  around  reduction  could  be  made;  the  company 
would  still  reap  a  handsome  profit  on  the  investment. 


Competition  Desired  in  California. 

[From  the  San  Diego,  Cal.,   C/?iio/i.] 

From  all  over  the  country  come  reports   of  local  opposi- 
tion to  the  American  Bell  Telephone  company. 

it 


It  is  quite 
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evident  from  the  number  of  new  organizations  now  being 
formed  for  the  purpose  of  providing  cheap  telephone  service 
that  thevariousexchangesof  the  Bell  company  will  have  to 
make  decided  reductions  in  their  rates  or  else  lose  their  busi- 
ness. A  syndicate  has  just  been  formed  at  Attleboro,  Mass.. 
to  furnish  a  new  telephone  system  for  that  place  at  one-half 
the  rates  now  paid  for  the  use  of  the  American  Bell  tele- 
phone service.  There  is  just  as  good  an  opening  in  San 
Diego  for  a  new  company,  and  careful  estimates  of  the  cost 
of  construction  and  mainienance  show  that  a  handsome 
profit  can  be  made  at  half  the  rates  now  being  charged  by 
the  Sunset  Telephone  company. 


New  Telephone  Enterprises. 

It  is  quite  certain  that  within  a  few  days  the  Wayne 
County  Telephone  comp.iny  will  be  organizetl  in  Clyde,  N. 
Y.  The  capital  stock  will  ba  $5,000.  Most  of  the  stock 
has  been  subscribed. 

The  Winona  Telephone  company  of  Winona,  Wis.,  has 
now  placed  in  position  more  than  200  'phones,  and  by  the 
middle  of  next  week  all  of  the  remaining  subscribers  will  be 
connected.  The  list  of  subscribers  to  the  new  company  is 
said  to  comprise  all  of  the  patrons  of  the  old  company  and 
many  new  ones. 

There's  no  reason  why  we  can't  have  a  "  hello  factory"  of 
our  own  as  well  as  Belvidere,  Woodstock,  Harvard  and  the 
rest  of  the  girls  around  here,   says   the   Marengo,  111.,  A't-- 

pnhlicau. 

The  Dees  Telephone  company  has  been  organized  at 
Lake  Charles,  La.,  with  an  authorized  capital  of  $25,000. 
The  first  board  of  directors  will  be  George  Lock,  William  ■ 
E.  Ramsay,  Chester  Brown,  A.  P.  Pujo  and  EUy  H.  Dees, 
with  George  Lock  as  president,  A.  P."  Pujo,  general  coun- 
sel, and  Elly  H.  Dees,  secretary,  treasurer  and  general 
manager.  Alex.  Erwin,  a  contractor  of  Houston  and  Gal- 
veston, Texas,  will  have  charge  of  the  work  of  construction, 
and  the  management  promises  as  fine  and  complete  a  tele- 
phone system  as  can  be  found  in  the  south. 

A  strong  company  is  being  organized  at  Fresno,  Cat,  to 
put  in  a  competing  telephone  system  in  opposition  to  the 
Pacific  Telephone  &  Telegraph  company.  The  directors 
are  Alexander  Goldstein,  Arthur  Dinkelspiel,  Sam  Wolden- 
berg,  W.  W.  Phillips  and  Frank  P.  Wickersham.  It  is 
proposed  to  reduce  the  charge  to  $2.50  a  month.  The 
company  will  use  the  system  now  being  introduced  in  San 
Jose,  Santa  Cruz,  Stockton  and  other  places. 

Under  a  deal  that  has  been  on  lor  a  couple  of  months, 
the  Harrison  Telephone  company  of  Toledo  goes  into  the 
hands  of  a  syndicate,  of  which  Senator  Calvin  S.  B rice  is 
the  principal  capitalist.  The  syndicate  recently  secured  a 
majority  of  the  capital  stock  of  $250,000,  and  at  the  annual 
meeting  of  stockholders.  Col.  PI.  S.  Bunker,  Edwin  C. 
Shaw,  H.  T.  Cook,  of  Toledo;  C.  A.  Layton,  M.  D. 
Shaw,  Jacob  Hauss,  Wapakoneta,  and  George  W.  Hull, 
Lima,  were  elected  directors.  Mr.  Hull  will  change  his 
residence  from  Lima  to  Toledo  this  spring.  The  directors 
elected  Mr.  Cgok  president,  Col.  Bunker  secretary,  and 
Mr.  Hull  treasurer. 

The  Home  Telephone  company  has  begun  operations  in 
Baltimore  by  placing  a  telephone  service  between  the  office 
of  District  Attorney  William  L.  Marbury,  in  the  postoffice 


building,  and  Mr.  Marbury's  private  law  office,  in  the  Glenn 
building,  on  St.  Paul  street.  The  telephones  in  the  two 
offices  of  Mr.  Marbury  are  the  only  ones  of  the  company 
yet  put  up  in  the  city.  Mr.  Marbury  is  the  counsel  for  the 
Home  company.  The  new  company  will  operate  the 
Drawbaugh  patents  and  its  service  will  be  at  a  great  reduc- 
tion in  rates.  The  company  has  already  secured  a  large 
number  of  subscribers  who  have  given  three-year  contracts. 
President  Franklin  Noble  of  New  York  is  Icnown  as  one 
of  the  best  organizers  in  the  telephone  business,  and  it 
would  seem  that  he  has  a  company  that  would  rapidly 
extend  its  lines  to  the  neighboring  vicinity  of  Baltimore. 

The  Shamokin  Valley  Telephone  company  of  Shamokin, 
Pa.,  has  determined  to  extend  its  line  from  Sunbury  to 
Pottsville.  The  Schuylkill  Valley  Telephone  company  has 
been  organized  and  is  now  applying  for  a  charter.  This 
will  be  a  branch  of  the  Shamokin  company  and  the  direc- 
tors include  Capt.  E.  C.  Wagner,  Girardville;  E.  C.  Price 
and  M.  A.  Marr,  Ashland;  Samuel  Kaercher,  Pottsville;  E. 
B.  Hunter,  Shenandoah,  and  Edward  Sillyman,  Mananoy 
City.  E.  C.  Price  has  been  elected  president  and  E.  B. 
Hunter,  treasurer.  In  less  than  four  months  it  is  expected 
that  the  entire  line  will  be  in  operation  with  nearly  a  thou- 
sand subscribers. 

The  Union  Telephone  company  began  the  erection  of 
poles  at  Marietta,  Ohio,  on  May  ist.  Negotiations  are 
now  going  on  between  this  company  and  the  new  Standard 
Telephone  company  which  will,  it  is  thought,  result  in  the 
Union  company  being  made  a  factor  in  the  proposed  chain 
of  exchanges  throughout  the  country.  Another  new  tele- 
phone company  is  anticipating  establishing  itself  at  Colum- 
bus, Ohio.  Preliminarv  steps  with  this  end  in  view  have 
been  taken.  The  concern  is  the  Phoenix  Telephone  com- 
pany of  Chicago  and  Indianapolis.  The  company  will 
operate  in  Columbus,  providing  1,800  three-year  subscribers 
can  be  secured.  The  rates  will  be  $36  a  year  for  business 
houses  and  $24  for  residences.  If  i,Soo  .subscribers  are 
guaranteed  the  new  company  announces  that  it  will  erect  a 
plant  estimated  to  cost  $216,000.  Behind  the  organization 
are  Nelson  Morris,  J.  W.  Doane  and  other  well-known 
Chicago  capitalists. 


Universal  Telephones 

"Not  how  cheap,  but  how  goo  J,"  is  the  motto  adopted 
by  the  new  Universal  Telephone  comp.iny  of  Indianapolis, 
which  is  putting  telephones  oa  the  market  that  are  said  to 
have  qualities  superior  to  any  othe;.  Fig.  i  shows  the  type 
known  as  "Model  A."  This  telepho.ie  includes  lightning 
arresters,  magnetos  capable  of  ringing  through  a  resistance 
of  10,000  ohms,  and  a  semi-automatic  switch,  all  contacts 
of  which  are  providetl  with  platinum,  the  lack  of  which  in 
other  telephones  is  to  be  observed  only  by  the  most  careful 
examination.  The  receiver  is  carefully  made  in  the  form 
of  either  a  watch  case  or  the  regular  Bell  shape.  A  250 
ohm  inducti  m  coil,  a  universal  transmitter  and  a  hard 
rubber  mouthpiece  are  includel  This  fine  telephone  is 
assembled  in  handsome  oak  or  walnut  cases,  and  all  outside 
fittings  are  nickel-plated. 

Fig.  2  shows  "Model  C,"  designed  for  short  lines  in 
factories,  hotels,  residences  and  elsewhere.  This  is  a  very 
compact  telephone,  the  dimension^  being  four  by  five  by 
two  inches.     It  is  fitted  with  either  bell  or  buzzer,  with  a 
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push-button  for  ringing  up.     It  is  found  to  be  a  very  satis- 
factory instrument. 

A  cross-section  of  the  Universal  transmitter  is  shown  in 
^'g-  3-  This  transmitter  is  entirely  of  metal,  except  the 
carbon  contact.  It  can  be  easily  adjusted,  and,  being  ar- 
ranged with  compensating  contact,  no  vibrations  of  the  dia- 
phragm are  lost  or  fail  of  reproduction  by  the  receiver.  It 
is  a  frequent  experience  in  operating  telephones  which  have 
been  constantly  in  use  to  find  that,  when  speakin^^  too 
loudly,  in  order  to  overcome  some  cross  or  fault  in  the  hne, 
or  because  the  battery  power  is  weak,  or  where,  from  other 
causes,  the  ordinary  tones  of  the  voice  are  entirely  unintel- 
ligible to  the  listener,  tlie  electrodes  are  thrown  entkely 
apart,  thuspreventing  any  sound  from  being  transmitted.    By 
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he  de\-ice  attached  to  the  Universal  telephone,  instead  of  any 
tendency  to  throw  the  electrodes  apart  by  loud  speaking,  the 
action  of  the  reacting  lever  necessarily  causes  them  to  re- 
ceive a  closer  pressure  by  the  increased  amplituie  of  the  vi- 
brations of  the  diaphragm,  and  thus  transmits  the  exact 
modulations  of  the  sound  waves  thrown  thereon.  The  con- 
struction of  the  instrument  is,  however,  very  simple,  and  it 
will  not  easily  gft  out  of  order. 

The  Universal  Telephone  company  owns  patents  granted 
April  2S,  1SS5,  upon  a  new  form  of  transmitter.  The  va- 
lidity of  these  patents  his  never  been  questioned,  it  is  said, 
and  the  patents  are  therefore  of  great  value  iu  protecting 
the  manufacture  and  sale  oi  this  transmitter. 


ISKYANT   MICA-COVERED    CUT-OUT. 

the  circulation  of  the  ex'-iiing  fluiil  wiihin  the  carb  m  cup. 
In  the  standard  cell  three  such  carbons  are  provided.  They 
are  attached  to  the  hard  rubber  cover  which  supports  them 
in  the  liquid.  Perforations  through  the  cover  admit  an 
ordinary  Leclanche  zinc  into  the  interior  of  each  carbon  cup. 
The  zincs  are  supported  on  a  frame,  which  permits  of  raising 
and  lowering  them  from  and  into  the  liquid.  The  cell  is 
filled  with  the  exciting  fluid  to  within  an  inchorso  of  the  top 
of  the  hard  rubber  covering  of  the  carbons,  the  zincs  are 
lowered  to  the  desired  depth,  and  the  cell  is  ready  for  action. 
The  elements  are  connected  in  series,  zinc  and  carbon  alter- 
nately, and  the  current  is  varied  byincreasing  and  decreasing 
the  immersion  of  the  zinc.  Each  pair  of  elements  is  provided 
with  terminal  posts,  so  that  it  is  possible  to  get  one-third, 
two-thirds  or  the  full  voltage  of  the  cell,  according  to  the 
number  of  pairs  in  circuit.  This  cell,  therefore,  provides 
means  for  varying  both  the  electromotive  force  and  current, 
according  to  the  necessity  of  the  case.  The  outside  surface 
of  the  carbon  being  insulated  from  the  liquid  by  its  hard- 
rubber  cover,  only  the  inside  surface  is  acted  upon.  The  re- 
sult of  this  method  of  construction  of  the  carbons  is  to  give 
from  the  three  groups  of  elements  an  electromotive  force  of 
over  five  volts,  although  there  is  really  but  one  cell  of  battery, 

Eleclropoin  fluid  may  be  used  in  this  cell,  but  for  conven- 
ience the  company  furnishes  a  powder  which  makes  the  work 
of  recharging  very  easy. 

Fio'.  I  shows  a  standard  cell  with  the  zincs  fully  immersed, 
Fig.  2  showing  the  zincs  withdrawn  from  the  fluid. 

This  cell  will  undoubtedly  meet  with  great  favor  on  ac- 
count of  its  great  power  and  the  important  advantages  it 
offers  in  the  matter  of  economy  in  cost,  space,  and  main- 
tenance. 

This  cell  is  the  invention  of  E.  S.  Boynton,  vice-president 
and  general  manager  of  the  Boynton  Multivolt  Battery  com- 
pany.   

The  Suburban  Electric  Railway  company  has  filed  its 
articles  of  incorporation  with  Recorder  Chase  of  Chicago. 
The  charter,  which  is  dated  May  Sth,  and  was  filed  with  the 
secretary  of  state  May  i6th,  terminates  m  fifty  years.  The 
object  is  the  construction  of  a  railroad  from  Chicago  to 
cities,  towns  and  villages  in  the  counties  of  Cook,  Lake,  Du 
Page  and  Kane. 


WESTERN    ELECTRICIAN, 

American  Cruisers'  Electrical  Display  at 
Kiel. 
At  the  great  naval  celebration  at  Kiel,  Germany,  on  J'jne 
19th,  marking  the  opening  of  the  Baltic  canal,  the  Ameri- 
can cruisers  will  assist  in  the  evening  fetes  by  an  electrical 
display.     The   Columbia   has   been   fitted  with  an   excep- 


Boynton  Primary  Batteries. 

What  would  appear  to  be  a  radical  departure  in  the  con- 
struction of  primaiy  bitteries  in  the  application  of  material 
necessary  lor  the  work  has  recently  been  brought  out  by  the 
Bojmtou  Multivolt  Battery  Company  of  Brooklyn,  N.  V.  In 
a  recent  test  the  standard,  six  by  eight  jar  was  used;  when 
on  open  circuit  the  cell  showed  an  electromotive  force  of 
5^  volts,  and  on  short-circuit  it  gave  a  current  of  5  amperes. 
The  cell  was  then  run  on  short-circuit  for  20  minutes  and 
the  current  reduced  to  two  amperes.  It  then  measured  3.6 
volts  at  the  terminals  with  two  currents  running. 

The  multivolt  cell  is  of  the  one-solution  type,  its  great 
power  being  the  result  of  a  peculiar  method  of  grouping  and 
combining  the  elements;  also  in  the  manufacture  of  the  car- 
bon element.  The  positive  element  cansists  of  a  cylindrical 
cup  of  carbon.  The  outer  surface  of  the  carbon  is  covered 
with  a  tightly  fitting  shell  of  vulcanized  rubber,  to  within 
about  an  inch  of  the  top,  open  end.  Around  this  exposed 
rim  of  carbon,  inside  and  out,  is  cast  a  ring  of  solder  to  give 
a  large  and  firm  contact  surface.  The  casting  forms  one 
piece  over  the  top  edge  of  the  carbm,  and  the  union  be- 
tween the  metal  and  carbon  is  further  strengthened  by  the 
metal  running  through  holes  bored  through  the  carbon  be- 
fore the  cisting  is  done.  A  fe^v  holes  are  provided  in  the 
carbon  and  its  hard  rubber  covering,  near  the  top  and  bot- 
tom of  the  cylinder,  but  on  one  side  only.  These  holes  allow 
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tionally  extensive  system  of  electric  lighting,  which,  when 
in  full  operation,  will  give  a  novel  and  brilliant  effect. 
Wires  are  to  be  strung  all  around  the  railing  and  rigging  of 
the  Columbia,  and  the  name  of  the  ship  in  large  letters  of 
electric  lights  has  also  been  prepared,  which  will  be  placed 
on  the  side.  The  cruiser  also  has  a  large  shield  made  of 
colored  lights,  containing  the  arms  of  the  United  States 
and  of  Germany.  She  carries  two  similar  shields  for  the 
San  Francisco  and  the  Marblehead,  and  one  has  been  placed 
on  the  New  Vork. 


What  Governmental  Control  of  the  Tel- 
egraph Means  in  Japan. 
Col.  CockeriU,  who  is  furnishing  Americans  an  insight  of 
Japinese  life  in  his  letters  to  th;  iVew    York  Herald,  gives 

the  following  interesting  bit  of  information  about  the   tele- 
graph department  in  a  letter  from  Tokio,  dated  April  i6th: 
There  is  one  feature  of  the  Japanese  government  which  I 
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can  justly  criticise,  and  that  is  the  management  of  the  tele- 
graphs, which  at  present  is  purely  Muscovite.  The  censor- 
ship is  as  rigid  as  anything  ever  known  in  Moscow,  where, 
in  addition  to  telling  you  what  you  shall  or  shall  not  send  by 
wire,  the  telegraph  official  requires  you  to  take  off  your  hat 
while  in  his  bureau,  if  there  happens  to  be  a  picture  of  the 
czar  or  a  sainted  image  on  the  wall — and  there  always  is. 
Here  your  dispatch  and  money  will  be  received  by  the  gen- 
tlemanly official  and  many  days  afterward  your  copy  and 
your  money  may  be  returned.  Owning  the  wires,  the  gov- 
ernment holds  that  it  has  a  right  to  judge  of  what  it  will 
and  will  not  transmit.'  This  is  an  empire  and  we  are  at  war. 
I  have  been  politely  requested  not  to  send  ihree  different 
messages  and  in  each  case  I  consented  with  good  grace. 
There  are  times  when  a  polite  imperial  request  moves  me 
precisely  as  though  it  were  an  imperative  command. 
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A  New  Electrical  Monthly. 

From  San  Francisco  comes  the  news  that  a  new  electrical 
periodical  is  about  to  make  its  appearance— the  Electrical 
Journal^  which  is  to  be  an  illustrated  monthly  review  of  the 
ndustrial  applications  of  electricity,  gas  and  power.  George 
P.  Low,  one  of  the  best  known  electricians  of  the  Pacific 
Slope,  will  be  the  editor  and  proprietor  of  the  new  journal, 
and  associated  with  him  in  the  editorial  department  will  be 
Prof.  F.  A.  C.  Perrine  of  the  Leland  Stanford,  Jr.,  Qniver- 
sity.  Mr.  Low  has  relinquished  his  practice  as  a  consulting 
electrical  engineer  and  severed  his  connection  with  the  Pacific 
Elfctrician  and  will  devote  himself  mainly  to  the  new  ven- 
ture, which  starts  out  with  good  prospects  of  success. 

Prize  of  $750  for  Inventors. 

Inventors  will  be  interested  in  the  following  announce- 
ment made  by  the  Imperial  Marine  Office,  Nautical  Depart- 
ment, in  the  Elektrotechnische  Zeitschrift^  Berlin,  of 
May  Qth: 

The  indications  of  the  compass-card  (kompassrose)  of  a 
ship's  compass  shall  be  automatically  transmitted  to  another 
location  in  the  ship,  in  such  a  manner  that  the  ship  may  be 
steered.  The  invenf.ion  must  be  applicable  to  actual 
service.  A  prize  of  3,000  marks  is  offered  for  the  best  solu- 
tion of  this  problem.  The  awarding  of  the  prize  is  left 
entirely  to  the  secretary  of  state  of  the  Imperial  Marine 
office.  Inventors  must  send  the  description  of  their  inven- 
tion to  the  department  by  March  1,  1S96. 

The  Imperial  Marine  Office  reserves  the  right  to  use  the 
prize  mvention  for  the  imperial  navy  without  special  remu- 


Car  Fender  Problem. 

[Ftom  the  New  York  i««.] 

One  thing  the  managers  of  the  street  car  companies  may 

as  well  regard  as  settled:  that  they  will  be  compelled  to  do 
that  which  gives  the  best  promise  of  slopping  the  slaughter. 
Another  thing  they  may  as  well  make  up  their  minds  for: 
that  if  projecting,  pick-up  fenders  give  the  best  promise  of 
that  result,  they  will  be  forced  to  adopt  such  fenders.  They 
will  find  no  trouble  in  using  them   or  in  protecting  them 


MEDBURRY    INSULATED    CROSS   OVER. 

from  damage  while  in  use.  They  will  be  allowed  then  to 
run  their  cars  at  increased  rate  of  speed  over  those  allowed 
under  the  present  restrictions,  the  capacities  of  the  road  will 
be  greatly  increased,  the  public  will  be  better  served,  and 
the  stockholders  will  rejoice. 


Trolley  Lines  and  the  Public. 

[From  t\i(^  Phil.idcipkia  Times.'] 

There  are  two  plain  duties  to  be  recognized  for  the  com- 
mon safety  of  people  in  streets  occupied  by  trolley  cars. 
The  cars  are  indispensable  and  the  increased  speed  attained 
by  the  trolley  is  a  public  necessity. 

The  first  duty  is  that  of  the  trolley  managers  to  equip 
their  cars  in  the  best  possible  method  that  can  be  devised 
for  the  protection  of  life  and  limb.  However  costly  it  may 
be,  it  would  be  practical  economy,  and  in  addition  it  is  a 
duty  that  the  trolley  companies  owe  to  the  public. 

The  other  duty  belongs  to  the  citizens.  They  must  learn 
that  the  public  highways  are  not  playgrounds  for  children; 
that  they  are  (or  the  use  of  vehicles,  and  that  they  are  un- 
safe to  be  occupied  by  either  men,  women  or  children. 


Bryant  Mica-covered  Cut-out. 

Mainline  cut-outs  are  important  accessories  to  electric 
lighting,  and  improvements  are  always  appreciated  by  the 
men  who  have  to  handle  details  in  actual  practice.  The 
Bryant  Electric  company  has  placed  upon  the  market  a 
double  pole  mica-covered  main  line  cut-out,  in  which  the 
break  for  currents  less  than  25  amperes  is  amply  sufficient 
for  500  volts.  The  illustration,  while  of  reduced  size,  gives 
a  good  idea  of  the  cutout.  Grier  Bros.,  the  western  mana- 
gers, will  carry  a  limited  stock  in  Chicago. 


Medbery  Insulated  Crossover. 

The  "Mason  Electric  Equipment  company  of  Chicago, 
selling  agent  for  the  Medbery  overhead  material,  has  lately 
brought  out  the  insulated  crossover,  shown  in  the  cut,  which 
is  acknowledged  to  have  peculiar  merit.  Made  of  the 
standard  high  grade  material  used  in  all  the  Medbery  equip- 
ment, so  constructed  as  to  do  away  with  the  necessity  of 
cutting  the  wires,  unusually  strong,  yet  neat  and  even  hand- 
some in  appearance,  it  bids  fair  to  become  the  "standard" 
where  superior  equipment  is  desired.    The  company  reports 
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anumber  of  trial  orders  during  the  month  and  also  a  large 
order  for  the  complete  system  of  one  of  the  leading  roads. 
The  latter  is  particularly  pleasing  to  the  company,  as  in  this 
case  the  most  approved  types  of  crossovers  had  been  tried, 
but  the  decision  was  in  favor  of  the  Medbery.  This  is  an- 
other instance  where  the  manufacturers  find  it  to  their  in- 
terests to  furnish  the  best  class  of  material. 


American    Institute    of    Electrical   Engi- 
neers- 

At  the  annual  meeting  of  the  Institute,  held  last  week, 
the  council  reported  944  members,  showing  a  net  gain  of 
144  for  the  year.  The  discussion  of  Prof.  Anthony's  paper 
on  "Underwriter's  Rules,"  read  April  17th,  was  resumed 
and  opened  by  Prof.  W.  L.  Puffer  of  Boston.  At  the  meet- 
ing of  council  in  the  afternoon  the  following  named  associ- 
ate members  were  elected:  William  C.  Andrews,  Brook- 
lyn, N.  Y.;  Clare  F.  Bearaes,  Schenectady,  N.  Y.;  Myron 
E.  Canfield,  New  Y'ork,  N.  Y.;  John  Thomas  Dewar, 
Antwerp,  Belgium;  William  David  Gharky,  Philadelphia, 
Pa.;  Henry  Banks  Henderson,  Ithaca,  N.  Y.;  Alexander 
B.  Simpson,  New  York,  N.  Y.;  Sydney  Hogentoren,  New 
York  City,  N.  Y. ;  Theodore  K.  Jackson,  Chicago,  111. ; 
Frank  W.  Roller,  Brooklyn,  N.  Y.;  Norman  T.  Wilcox, 
Seneca  Falls,  N.  Y.  The  following  associate  members 
were  transferred  to  full  membership:  Romaine  Callender, 
New  Y'ork,  N.  Y.;  J.  Day  Flack,  New  York,  N.  Y.;  F:  R. 
Colvin,  New  York,  N.  Y.;  Russell  Robb,  Boston;  V.  M. 
Berthold,  Boston;  Herbert  Lloyd,  Philadelphia,  Pa.; 
Harry  Flartwell  Blades,  Detroit,  Mich.  The  council  de- 
cided that  the  general  meeting  at  Niagara  Falls  should  be 
held  on  June  25th  to  2Sth  inclusive. 


An  Electrical  Mistake. 

Somebody  thought  the  battery  which  feeds  the  electric  fire 
alarm  system  in  the  Oriental  Hotel  at  Thirty-ninth  street 
and  Broadway  was  weak  and  needed  recharging.  This 
thought  struck  him  at  3  A.  M.  on  May  3d,  says  a  New  York 
correspondent,  and  he  communicated  it  to  the  engineer. 
The  engineer  went  to  the  office  and  opened  the  alarm  box. 
"I  don't  think  there  is  any  current  on  this  wire,"  said  he, 
and  touched  the  wire  with  a  pair  of  pincers,  one  point  of 
which  came  in  contact  with  another  small  wire.  There  was 
a  flash,  a  splutter  and  then  the  whole  system  of  terrible  gongs 
tliroughout  the  hotel  sounded  a  wild  alarm.  In  an  instant 
the  halls  and  corridors  were  alive  with  frantic  men  and 
women  clad  in  all  sorts  of  decollete  garb;  and  tumbling  over 
each  other  without  regard  for  the  proprieties.  One  desperate 
young  woman  in  a  night  robe  of  delicate  texture  and  bire 
feet  went  down  the  steps  three  at  a  time,  with  a  spring 
bonnet  in  one  hand  and  a  tooth  brush  in  the  other.  A  man 
in  pajamas,  a  silk  hat  and  a  pair  of  silk  stockings  assured 
her  that  there  was  yet  time  and  perhaps  it  would  be  wise 
for  her  to  retrace  her  steps,  as  he  mildly  suggested  her  attire 
was  scanty.  "Look  at  yourself,  you  horrid  thing,"  cried 
the  young  woman,  as  she  hurried  on.  A  well-known  prima 
donna  escaped  in  her  night  dress  with  her  parrot.  The  wise 
bird  seemed  to  enjoy  the  situation  hugely.  "See  the  living 
pictures,'*  he  cried,  with  a  hoarse,  mocking  laugh,  as  the 
exodus  of  scantily  clad  proceeded.  Two  young  women  went 
into  hysterics  and  one  fainted;  one  ried  to  go  down  the  rear 
fire  escape  and  another  dragged  her  trunk  down  two  flights 
of  stairs  and  attempted  to  toss  it  over  the  banisters.  Then 
it  was  discovered  that  there  was  no  fire. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  May  25. — As  is  usual  of  late,  the  most  in- 
teresting bit  of  electrical  news  for  the  week  comes  from  the 
other  side  of  the  East  liver.  It  is  announced  that  an  im- 
portant electric  light  deal  has  just  been  consummated  in 
Brooklyn  by  which  the  control  of  the  Citizens'  Electric  Light 
company  passes  into  the  hands  of  its  rival,  the  Edison  Elec- 
tric Illuminating  company.  Until  the  political  revolution  of 
two  years  ago  occurred,  the  Citizens'  company  virtually  had 
a  monopoly  of  the  business,  and  even  recently  it  blocked 
the  way  of  the  Edison  company  toward  securing  some  valu- 
able contracts.  A  few  weeks  ago  the  negotiations  for  the 
purchase  of  the  controlling  interest  in  the  Citizens'  company 
by  the  Edison  company  were  begun,  R.  C.  Peabody,  Lowell 
M.  Palmer,  and  Julian  Eairchild  acting  as  a  committee  for 
the  latter.  It  was  authoritatively  announced  on  Thursday 
that  the  purchase  had  been  effected,  although  the  formal 
control  of  the  old  company  would  not  be  assumed  by  the 
Edison  company  until  July  1st.  Fully  nine-tenths  of  the 
Citizens'  stock  was  held  by  John  Delmar,  James  Shevlin, 
Anthony  Barrett,  Thomas  F.  Nevins,  Bernard  Gallagher, 
and  ex-Under  Sheriff  Hugh  McLaughlin,  and  it  is  their 
holdings  which  the  Edison  company  has  purchased.  It  is 
understood  that  each  company  will  retain  its  o.wn  corporate 
existence.  The  six  principal  owners  of  the  Citizens'  stock 
have  been  potent  factors  in  the  Democratic  organization, 
and  it  is  said  that  their  influence  in  the  Board  of  Aldermen 
had  considerable  weight  in  inducing  the  Edison  company  to 
buy  them  out.  A  member  of  the  Edison  company  said: 
"Our  company,  by  the  use  of  the  Citizens'  plant,  will  be 


able  to  reduce  the  cost  of  furnishing  public  electric  lights 
and  will  enable  us  to  satisfy  the  municipal  authorities. " 

An  interesting  meeting  of  the  Chamber  of  Commerce  was 
held  yesterday  afternoon.  Three  hundred  and  fifty  members 
were  present,  and  many  of  them  were  accompanied  by  their 
wives  and  daughters.  The  chamber  met  to  receive  the 
painting  entitled,  "The  Projectors  of  the  Atlantic  Cable," 
presented  to  it  hy  fifty-two  of  the  leading  citizens  of  New 
York.  In  receiving  the  painting  the  Chamber  of  Commerce 
honored'the  memory  of  Cyrus  W.  Field,  Moses  Taylor, 
Marshall  O.  Roberts,  Wilson  G.  Hunt,  Prof.  Samuel  F.  B. 
Morse,  Chandler  White,  David  Dudley  Field  and  the  vener- 
able artist  who  painted  the  picture,  Daniel  Huntington.  All 
of  these  gentlemen  are  represented  in  the  painting  grouped 
about  a  table  and  globe.  Morris  K.  Jesup  made  the  pre- 
sentation speech  and  Chauncey  Depew  delivered  an  oration. 
President  Orr,  on  behalf  of  the  chamber,  accepted  the  pic- 
ture. The  canvas  is  seven  by  nine  feet  and  cost  $20,000. 
Cyrus  Fi^ld  is  credited  with  the  first  conception  of  the  idea 
of  a  group  picture  of  the  cable  projectors,  but  the  scheme  met 
opposition  and  slumbered  for  many  years.  \V.  F.  O. 


Niagara  Falls  Notes. 

Niagara  Falls,  May  25. — The  ]»roposition  for  Hghting 
Prospect  Park  with  electricity  is  revived.  Some  prominent 
business  men  have  taken  hold  of  the  matter  and  a  thorough 
canvass  of  the  business  portion  of  the  city  will  at  once  be 
made  to  ascertain  how  much  can  be  raised  by  popular  sub- 
scription to  carry  out  the  project.  A.  Schoellkopf  of  the 
Niagara  Falls  Hydraulic  Power  &  Manufacturing  company 
has  offered  to  furnish  the  current  free.  It  is  proposed,  in 
addition  to  placing  electric  lights  throughout  the  park,  to 
purchase  a  large  search  light,  similar  to  the  one  used  at  the 
World's  Fair,  which  will  be  directed  on  the  falls.  It  is  also 
proposed  to  have  band  concerts  three  nights  each  week  during 
the  season.  It  is  estimated  that  the  expense  of  wiring  the 
park,  putting  up  the  lights  and  furnishing  music  will  be 
about  $2,000.  Proprietor  C.  N.  Owen  of  the  Hotel  Imperial 
and  S.  M.  Brooks  are  actively  moving  in  the  matter  and 
they  feel  confident  of  success.  It  is  believed  that  the  illumi- 
nation of  the  falls  would  draw  a  great  many  people  and  that 
business  men  would  be  largely  benefited  by  it.  The  idea  is 
generally  looked  upon  very  favorably,  and  the  prospects 
are  now  good  for  its  being  carried  out. 

The  Postal  Telegraph  company  will  set  a  good  example 
by  burying  all  of  its  wires  on  Falls  street.  ■  The  contract 
has  been  let  to  Hardwicke  &  Co.  to  put  the  wires  in  an  iron 
conduit  and  the  work  will  begin  at  once. 

It  looks  as  if  electricity  was  sure  now  to  supplant  horses 
on  the  street  railway  from  Niagara  Falls,  Ont.,  to  Niagara 
Falls,  South  Ont.,  better  known  as  the  Clifton  and  Drum- 
mondville  road.  There  has  been  talk  regarding  the  change 
for  a  long  time  and  Manager  Black  has  asked  for  bids  lor 
furnishing  poles  and  ties. 

The  power  house  and  the  grounds  of  the  Niagara  Falls 
Power  company  are  to  be  fenced  in.  A  gang  of  men  is 
at  work  setting  the  posts  from  the  inlet  canal  to  the  grounds 
of  the  Niagara  Falls  Paper  company  along  Buffalo  avenue. 
Most  of  the  grading  lias  been  done  there  and  the  sodding 
commenced.  The  excavation  for  the  big  liberty  pole  in 
front  of  the  power  house  has  been  made. 

A  greater  portion  of  the  route  of  the  Buffalo  &  Niagara 
Falls  electric  road  has  been  graded  between  Niagara  Falls 
and  Tonawaixda.  Between  this  city  and  La  Salle  the  grad- 
ing is  finished,  and  the  ties  are  being  placed  in  position. 
The  rails  are  expected  within  a  day  or  two,  and  as  they  arrive 
the  work  of  putting  them  down  will  be  commenced.  As 
soon  as  the  rails  are  down  stone  cars  will  be  run  over  the 
road  distributing  ballast. 

At  the  regular  meeting  of  the  Buffalo  Electrical  society, 
which  was  held  Saturday  evening,  May  Sih,  at  the  society's 
rooms  in  Buffalo,  Prof.  Albert  L.  Arey  lectured  on  "Stor- 
age Batteries  and  Chemical  Works."  This  finished  the 
course  and  the  society  has  adjourned  until  September,  ac- 
cording to  custom.  The  course  of  lectures  provided  by  the 
Electrical  society  on  "Practical  Electrical  Engineering" 
has  been  a  decided  success,  the  average  attendance  being 
about  250. 

The  Buffalo  aldermen  sent  back  the  electric  power  fran- 
chise to  the  joint  committee  of  the  aldermen,  councilmen 
and  mayor's  advisory  board,  which  drew  it  up.  Now  the 
joint  committee,  if  the  action  of  the  lower  board  is  con- 
curred in  by  the  councilmen  and  the  mayor,  will  confer 
with  the  representatives  of  the  power  company  as  to  the 
several  provisions.  F.  C.   P. 


St.  Louis,  Mo. 

St.  Louis,  May  24. — The  Edison  Electric  Illuminating 
company  has  ordered  from  the  General  Electric  company  an- 
other Soo  kilowatt  monocyclic  alternator.  This  will  be  the 
second  installation  of  these  large  units  by  the  Edison  com- 
pany.    The  first  machine,   which  was  illustrated  and  de- 


scribed in  the  Western  Electrician  of  December  22, 
1S94,  was  installed  last  winter  and  has  given  such  satisfactory 
results  as  to  warrant  this  second  order.  The  entire  station 
is  being  rearranged.  A  new  Heine  water-tube  boiler  plant 
is  being  put  in. 

The  Terminal  Railroad  association  is  awaiting  the  results 
of  the  Baltimore  &  Ohio  tunnel  trolley  working,  with  a 
view  to  adopting  the  same  plan  in  the  St.  Louis  tunnel. 

The  city  has  filed  suit  against  the  Missouri,  Edison  and 
Laclede  lighting  companies  for  amounts  aggregating  $104,- 
000  for  the  non-payment  of  2  W  per  cent,  of  their  gross  re- 
ceipts for  1S90  and  5  per  cent,  of  gross  receipts  per  annum 
thereafter.  The  lighting  companies  have  always  resisted 
these  claims,  claiming  exemption  under  their  contracts. 
The  mayor  has  employed  special  counsel  to  prosecute 
these  suits. 

The  Laclede  Gas  company  is  putting  in  a  600  horse  power 
tandem  compound  condensing  Hamilton-CorHss  engine,  a 
200  kilowatt  United  Electric  alternator  and  a  200  kilowatt, 
500  volt  power  generator. 

W.  L.  Arnold,  of  the  St.  Louis  office  of  the  Genetal 
Electric  company,  has  assumed  charge  of  the  Kansas  City 
office.  Geo.  D.  Rosenthall  is  in  sole  charge  of  the  St.  Louis 
office. 

The  Missouri  Pan-Electric  Telephone  company  has  re- 
organized and  will  enter  the  field  again  at  an  earlv  date. 

R.  J.  H. 


PERSONAL. 

W.  E.  Sinclair  of  Golt^  &  Sinclair,  MiLvaukee,  was  a 
visitor  in  Chicago  last  week. 

Geo.  W.  Denny,  who  is  associated  with  the  Bryant 
Electric  company  in  Chicago,  gave  a  six  o'clock  dinner  on 
Tuesday,  May  I4lh,  in  honor  of  his  wife's  birthday. 

Carl  Kammeyer,  well  known  as  the  western  editor  and 
manager  of  the  Elfct7-ical  Engineer ^  has  recently  resigned 
his  position  to  become  general  manager  of  the  Maywood  & 
Proviso  Electric  Light  &  Power  company,  Maywood,  III. 
Although  Mr.  Kammeyer  has  been  in  the  newspaper  busi- 
ness for  some  time,  he  is  an  old  electric  light  man,  and  his 
new  connection  brings  him  back  into  a  field  and  to  a  work 
with  which  he  is  perfectly  familiar  and  for  which  he  is  emi- 
nently fitted.  His  experience  in  electric  lighting  work 
dates  back  to  18S4,  when  he  put  up  the  first  Excelsior  arc 
light  plant  west  of  the  Mississippi  ai  Sedalia,  Mo.  Thence 
he  went  to  St.  Louis  to  superintend  the  erection  of  the  Ex- 
celsior station  in  that  city.  He  then  connected  himself 
with  the  Fort  Wayne  company,  doing  construction  work, 
and  in  the  fall  of  iSSS  he  became  superintendent  and  elec- 
trician of  the  National  Electric  Manufacturing  company  of 
liau  Claire,  Wis.  Mr.  Kammeyer's  excellent  work  as  elec- 
trician with  this  company  for  over  four  years  is  well  known 
to  almost  every  electric  light  man  in  the  West.  Mr.  Kam- 
meyer next  went  to  Indianapolis  and  established  a  connec- 
tion with  the  Jenney  Motor  company.  In  September,  1S93, 
he  came  to  Chicago  to  study  the  electrical  features  of  the 
World's  Fair,  and  after  the  fair  he  became  western  manager 
and  editor  of  the  Electrical  Engineer.  Mr.  Kammeyer  is 
a  practical  electrical  engineer,  and  his  work  has  been  greatly 
to  his  credit.  Many  of  his  friends  will  remember  his  inter- 
esting paper  at  the  Chicago  Electric  club,  in  which  he  pre- 
sented stereopticon  views  of  fuses  photographed  at  the  mo- 
ment of  rupture.  In  his  capacity  as  a  newspaper  man  he 
made  many  new  friends,  and  all  join  in  wishing  him  success  in 
his  new  venture. 


ELECTRIC  LIGHTING. 

The  power  house  of  the  Defiance,  O.,  Light  ^nc  Railroad 
company  was  partially  burned  on  May  24th.  The  loss  is 
estimated  at  $7,000,  fully  covered  by  insurance.  The  ma- 
chinery was  badly  injured  and  the  town  is  in  darkness. 

The  Northern  Electric  company  of  Norwalk,  Q.,  has 
been  organized  to  do  electric  lighting  in  that  city.  The  old 
incandescent  plant  will  be  used  as  the  nucleus  for  one  of 
the  finest  lighting  plants  in  Northern  Ohio,  if  the  city  light- 
ing contract  is  secured. 


ELECTRIC  RAILWAYS. 

Is  is  proposed  to  construct  an  electric  railway  over  the 
new  bridge  connecting  Louisville,  Ky.,  and  Jeffersonville, 
Ind. 

Harry  Munson,  a  conductor  employed  on  the  Meeker 
avenue  line  of  the  Brooklyn  Trolley  company,  lost  three 
fingers  recently  under  peculiar  circumstances.  Munson  was 
switching  the  trolley-pole  at  the  Meeker  avenue  station, 
near  Newtown  Creek,  when  the  accident  occurred.  While 
making  the  change  the  pole  suddenly  jerked  upward,  and 
the  rope  became  twisted  around  the  index,  middle  and  third 
fingers  of  his  right  hand  in  such  a  manner  as  to  tear  the 
tips  from  the  first  joints  of  two  fingers,  and  the  third  had  to 
be  amputated. 

A  recent  dispatch  from  Anderson,  Ind.,  says:  The  Gas 
Belt  electric  railway  line  is  to  take  in  Kokomo  and  Green- 
town.  These  towns  are  to  be  connected  with  the  Gas  Belt 
electric  line  at  Marion  and  this  will  take  in  all  of  the  princi- 
pal cities  of  the  state  with  the  exception  of  Muncie,  which  is 
to  be  taken  care  oflater.  Charles  L.  Henry,  the  head  of  the 
Marion-Anderson  line,  has  filed  seventy-five  deeds  foi  right- 
of-way  strips  between  this  city  and  Summitville.  The  com- 
pany of  which  he  is  the  head  is  buying  an  independent  right 
of  way,  and  is  not  depending  on  highways.  He  will  file  a 
like  number  of  deeds  on  the  Elwood  line.  Into  Kokomo 
and  Muncie  the  line  would  be  over  a  hundred  miles  loner.   It 
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will  be  the  property  of  three  distinct  companies,  but  there 
will  be  a  combination.  There  is  to  be  a  rate  of  about  I  cent 
per  mile  established.  The  Anderson-Marion  line  and  the 
Anderson-Elwood  hne  are  to  be  in  operation  this  year,  and 
the  Marion-Kokomo  line,  according  to  the  franchise  granted, 
by  the  middle  of  the  coming  year. 

It  is  announced  that  construction  operations  for  the 
elevated  structure  of  the  Northwestern  electric  line  in  Chi- 
cago have  been  begun.  A  gang  of  men  has  started  at  the 
northern  terminal  to  put  in  foundations,  and  the  work  is  to 
be  pushed  as  rapidly  as  possible.  Officials  of  the  North- 
western company  are  enthusiastic  over  the  character  of  the 
structure  which  is  contemplated.  There  are  to  be  four 
tracks  for  a  distance  of  about  six  miles,  and  the  experience 
of  the  other  ele>.-ated  railroad  companies,  it  is  declared,  will 
furnish  valuable  data,  and  many  mistakes  which  those  com- 
panies have  made  will  be  avoided. 


TELEPHONE. 


The  new  building  of  the  Rocky  Mountain  Bell  Telephone 
company  at  Salt  Lake  City  was  recently  opened  in  the 
presence  of  a  brilliant  company  of  invited  guests. 

A  number  of  farmers  living  ten  miles  west  of  Yankton, 
S.  D.,  have  established  a  telephone  system  covering  eight 
miles  of  fence  wire.  The  farms  m  this  vicinity  are  sur- 
rounded by  barb  wire  fences.  Each  farmer  is  supplied  with 
a  transmitter  at  his  house,  connecting  with  ihe  middle  wive 
of  the  fence.  The  staples  have  been  removed  from  this 
wire  and  insulated  fasteners  substituted.  A  cell  battery  has 
been  constructed  and  the  farmers  are  now  able  to  converse 
with  each  other.  The  expense  for  the  entire  system  did  not, 
it  is  said,  exceed  $25. 


TELEGRAPH. 


It  was  announced  early  in  1S93  that  the  telegraphic  system 
from  Fort  Salisbury,  in  Mashonaland,  Africa,  would  be  con- 
tinued through  the  continent  to  connect  wilh  the  Egyptian 
system  at  Cairo.  A  company  was  formed  with  a  capital  of 
$2,000,000,  and  on  September  27,  1S94,  the  line  was  open 
from  Cape  Town  to  Blantyre.  Commencing  at  Salisbury,  the 
line  is  to  cross  the  Zambesi  in  the  neighborhood  of  Tete,  and 
continue  to  Zomba.  From  Zomba  the  line  will  skirt  the 
shores  of  Lake  Nyassa  up  to  Karonga.  From  Karonga  the 
line  will  be  continued  along  the  Stevenson  road,  which  runs 
over  the  uplands  on  the  Tanganyika  plateau,  and  it  will 
touch  the  lake  at  a  point  on  Abercorn  bay.  From  the  North 
of  Lake  Tanganyika  the  line  will  proceed  to  Victoria 
Nyanza,  and  thence  to  Uganda.  The  wire  will  be  strung  on 
light  iron  poles.  When  connection  is  made  with  the  Egyi^t- 
ian  lines  at  Wady  Haifa,  it  is  expected  that  messages  will  be 
transmitted  from  London  to  Cape  Town  at  one-third  the 
present  cable  rates. 


POWER  TRANSMISSION. 

It  is  said  that  electric  motors  are  used  for  power  in  over 
600  establishments  in  the  city  of  San  Francisco.  About  half 
of  these  installations  are  in  connection  with  elevator  ma- 
chinery. 

Articles  of  incorporation  of  the  Leadville,  Colo.,  Electric 
Power  &:  Irrigation  company  have  been  filed.  The  in- 
corporators are  R.  E.  Goodell  of  Leadville,  J.  H.  Poole  of 
Denver  and  E.  W.  Rollins  of  Boston.  It  is  the  intention 
of  this  company  to  use  the  water  of  the  Arkansas  river,  and 
to  build  a  dam  in  Lake  park.  The  power  house  will  be 
located  in  Malta,  four  miles  below  Leadville.  The  company 
will  expend  $250,000  for  the  erection  of  the  plant. 

The  new  Electric  Light  Sc  Power  company  at  Eau  Claire, 
Wis.,  will  expend  nearly  $300,000  in  improvements.  The 
upper  dam  will  be  improved  so  as  to  give  a  fall  of  sixteen 
feet;  the  lower  dam  near  tht  linen  mill  will  also  be  improved 
and  the  horse  power  greatly  increased.  At  present  only  half 
its  power  is  utilized  by  the  mill.  A  large  dam  will  also  be 
constructed  at  the  falls,  near  Altoona.  These  improvements 
will  give  the  new  company  a  capacity  of  600  or  700  horse 
power. 

The  Utah  Power  company,  whose  purpose  it  is  to  tap  the 
waters  of  Big  Cottonwood,  near  Salt  Lake  City,  for  3,000 
horse  power  and  transmit  the  same  by  electricity,  has  filed 
its  articles  of  incorporation,  the  capital  stock  being  fixed  at 
$1,000,000,  divided  into  10,000  shares  of  the  par  value  of 
$100  each.  Francis  Armstrong  subscribes  for  130  shares; 
A.  W.  McCune,  130;  R.  C.  Chambers,  260;  John  E. 
Dooly,  26oshares;  Richard  Mackintosh,  130;  W.  P.  Read, 
45  shares,  and  Orson  P.  Arnold  45. 

Robert  Marshall  of  Pittsburg  is  agitating  an  electrical 
transmission  scheme  to  obviate  the  smoke  nuisance  in  that 
enterprising  city.  His  idea  is  to  erect  a  mammoth  electric 
plant  outside  the  city.  It  would  be  located  at  some  big  coal 
mine,  probably  up  the  Monongahela  river.  By  this  loca- 
tion the  expense  of  transporting  fuel  will  be  saved.  All  the 
refuse  slack  from  the  mines,  which  is  now  thrown  over  the 
dump,  can  be  used  under  the  boilers  for  fuel.  It  can  be 
bought  for  almost  nothing.  The  boiler  plant  may  be 
erected  inside  the  mine  and  the  smoke  shaft  arranged  to 
ser\'e  as  a  ventilator.  In  referring  to  this  project  Mr.  Mar- 
shall said:  "This  is  the  only  practicable  solution  of  the 
smoke  question.  It  will  do  away  with  furnaces  in  the  city 
entirely,  for  electricity  can  be  furnished  from  this  plant 
cheaper  than  power  can  be  generated  at  isolated  plants.  All 
the  big  e.<;tablishments  in  town  which  are  now  paying  thou- 
sands of  dollars  a  year  for  power  and  heat  would  save  at 
least  half  that  amount.  Power  could  be  secured  from  this 
central  plant  to  run  dynamos  for  the  manufacture  of  light. 
Motors  would  displace  steam  engines  and  electricity  would 
heat  the  buildings  better  and  more  economically  than  steam, 
hot  air  or  hot  water.  There  would  be  absolutely  no  dust, 
no  dirt  and  no  danger." 


TRADE  NEWS. 

A  $25,000  school  baildmg  will  be  erected  at  Reynolds- 
ville,  Pa.,  this  year,  and  it  is  proposed  that  the  principal's 
room  be  connected  with  all  of  the  class  rooms  by  telephone. 
M.  M.  Davis,  secretary  of  the  school  board,  can  give  details 
of  the  plans. 

New  England  "Peer  of  AH"  is  the  trade  name  given  to 
the  new  snap  switch  manufactured  by  O.  S.  Piatt  of 
Bridgeport,  Conn.  The  class  of  electerical  goods  manu- 
factured by  Mr.  Piatt  is  well  known  to  the  electrical  trade, 
and  its  appreciation  is  shown  from  the  many  duplicate 
orders. 

Morris  &  MacCurdy,  Indianapolis,  Ind. ,  makers  of  the 
**Phcenix"  insulating  paint,  are  being  overcrowded  with  or- 
ders for  this  excellent  article,  which  is  receiving  such  favor- 
able attention  from  users.  The  "Phcenix"  paint  is  now 
known  all  over  the  country  and  is  said  to  be  giving  perfect 
satisfaction  wherever  used. 

The  Eradbury-Stone  Electric  Storage  company  has  re- 
cently installed  at  the  residence  of  W.  E,  C.  Eustis,  Milton, 
Mass.,  a  storage  battery  of  1,000  ampere  hours  capacity  of 
the  very  latest  type  inlead-Hned  wooden  tanks.  The  plant 
is  operated  by  windmill  and  is  the  second  largest  installation 
of  this  character  in  America. 

The  Onondaga  Dynamo  company  of  Syracuse,  N.  Y,, 
has  recently  added  some  new  machine  tools  in  order  to  meet 
the  demand  for  large  generators,  a  number  of  which  have 
been  recently  sold  for  future  delivery.  This  concern  is  an- 
ticipating an  extension  of  its  business,  with  the  central  and 
western  states  as  the  objective  point. 

The  third  edition  of  catalogue  No.  27,  issued  by  the  M. 
C.  Bullock  Manufacturing  company  of  Chicago,  fully  de- 
cribes  the  Willans  patent  central  valve  engine,  of  which 
this  company  is  the  sole  American  manufacturer.  This 
famous  English  engine  Is  especially  adapted  for  direct 
coupling  to  dynamos,  and  units  of  over  105,000  horse 
power  have  been  installed. 

The  new  table  push  manufactured  by  Huebel  &  Manger 
of  Brooklyn  is  having  an  extensive  sale.  Huebel  &  Man- 
ger report  that  the  sales  have  been  so  large  for  this  appli- 
ance that  they  have  added  to  their  help  in  order  to  fill 
orders  promptly.  This  concern  has  recently  issued  a  new 
catalogue  which  is  .profusely  illustrated  and  gives  full  de- 
scription of  a  large  hne  of  electrical  and  brass  goods. 

Receivers  Chauncey  G.  Parker  and  Thad.  T.  Grover,  under 
authority  of  the  Supreme  Court  of  the  state  of  New  York,  of- 
fer the  balance  of  the  stock  of  the  Electric  Construction  & 
Supply  company,  consisting  of  a  large  number  of  Ward  and 
Knight  lamps  which  are  claimed  to  be  in  perfect  condition 
and  also  parts  of  these  lamps.  They  have  a  large  quantity 
of  domestic  and  imported  carbons,  together  with  search 
lamps  made  up  with  iron  parabolic  reflectors. 

The  E.  P.  Gleason  Manufacturing  company  of  New  York 
has  recently  perfected  a  celluloid  shade,  which  will  bear  the 
trade  name  '*the  Gleason,"  the  outside  of  which  is  a  natural 
green  color  to  protect  the  eyes,  while  the  inside  is  lined 
with  white,  making  a  powerful  reflector.  It  is  especially 
economical,  being  very  hard  to  break.  It  is  also  adapted 
for  use  on  cord  pendants,  because  it  is  as  light  as  paper. 
The  shade  is  lo  inches  in  diameter  and  fits  a  2^  ^^ch 
holder. 

The  E.  G.  Bernard  Company  of  Troy,  N.  Y.,  has  re- 
cently extended  its  department  for  the  manufacture  of 
dynamos  and  motors.  This  apparatus  is  constructed  in  such 
a  manner  that  the  magnetic  field  is  made  of  one  piece  of 
forged  iron.  The  Bernard  company  claims  to  be  the  only 
manufacturer  in  America  of  this  type  of  machine,  which 
gives  a  superior  efficiency,  while  it  can  be  manulactured  (or 
a  very  low  price.  The  company  is  doing  a  large  amount 
of  work  and  reports  prospects  for  future  orders  as  bright. 

The  portable  fire  hose  bridge,  for  which  the  Metropolitan 
Electric  company,  iS6and  iSS  Fifth  avenue,  Chicago,  is  gen- 
eral agent,  is  meeting  with  the  approval  of  the  electric  street 
railways.  This  company  has  already  received  orders  from 
several  roads  and  is  constantly  receiving  inquiries.  The 
Metropolitan  company  reports  a  very  good  demand  for  the 
well-known  P.  &  B.  products.  Numerous  street  railway 
customers  express  themselves  as  being  well  satisfied  with  re- 
sults obtained  from  the  use  of  P.  &  B.  tape  and  compounds. 
The  company  wishes  to  inform  the  trade  that  it  is  now  in 
position  to  fill  orders  from  stock  for  the  Solar  arc  lamp  for 
incandescent  circuits. 

The  American   Electrical  Works  of  Providence,   R.  L, 

find  their  large  manufacturing  plant  not  too  extensive  in 
taking  care  of  the  orders  which  have  been  flooding  this  con- 
cern since  the  first  of  the  year.  Every  department  is  being 
worked  to  its  utmost  capacity,  and  nothing  is  known  of 
hard  times  about  the  establishment.  President  Eugene 
F.  Phillips  looks  after  the  wants  of  all  visitors  by  very 
courteously  having  a  steam  yacht  at  their  disposal  for  a  ride 
on  the  river  from  the  termination  of  the  cable  road  to  the 
factory.  At  the  present  time  the  clams  are  being  carefully 
selected  which  will  be  served  to  their  friends  at  the  annual 
gathering  of  this  concern,  which  is  the  closing  event  of  the 
summer  season  in  the  vicinity  of  Providence. 


BUSINESS. 


The  C.  W.  Hunt  company  of  45  Broadway,  New  York, 
manufactures  industrial  railways,  coal-handling  machinery, 
conveyors  and  manilla  rope.  Its  light  railway  appliances, 
both  steam  and  electric,  are  exhaustively  described  in  a  re- 
cent catalogue. 

The  Boston  Braid  Manufacturing  company  of  Boston, 
Mass. ,  is  well-known  for  its  high  grade  of  incandescent  lamp 
filaments.  Skilled  workmen  take  the  greatest  care  in  pro- 
ducing a  uniform  article,  which  is  necessary  for  such  an  im- 
portant adjunct  to  the  manufacture  of  incandescent  lamps. 

The  Electric  Appliance  company,  Chicago,  reports  hav- 
ing just  closed  agency  arrangements  for  the  exclusive  sale  in 


the  West  of  the  Upton  arc  lamps  for  direct  and  alternating 
constant  potential  circuits  and  regular  series  arc  work. 
The  lamp  is  extremely  simple  in  construction  and  is  meeting 
with  favor. 

Many  sales  of  Collms'  compound,  the  well-known  insidat- 
ing  paint,  are  reported  by  Lee  ^;  Collins,  1325  Monadnock 
block,  Chicago.  One  of  the  most  noteworthy  of  recent  or- 
ders was  that  lor  the  extensive  new  plant  in  the  Rothschild 
building,  Chicago,  recently  described  in  the  Western 
Electrician.  About  50  gallons  of  the  compound  were  em- 
ployed. 

The  Missouri  Electrical  Repair  company,  St.  Louis,  has 
installed  a  290  ampere  Colburn  machine  in  the  establish- 
ment of  the  John  L.  Boland  Book  &  Stationery  company, 
St.  Louis.  The  company  has  also  received  its  third  order 
in  two  years  for  a  Colburn  dynamo,  which  supplants  an- 
other make.  The  Missouri  company  is  doing  a  good  bus- 
iness in  other  lines. 

J.  F.  Gerleman,  selling  agent  for  the  American  Electri- 
cal Manufacturing  company,  St.  Louis,  is  at  present  in 
Chicago,  where  he  has  secured  a  number  of  excellent  or- 
ders for  the  well-known  "American"  incandescent  lamp. 
The  American  company  has  no  complaint  to  make  of  bus- 
iness, which  is  better  now  than  it  has  been  at  the  same  time 
of  the  year  heretofore. 

With  the  return  of  good  business  in  the  electrical  trade, 
one  of  the  first  concerns  to  recognize  this  fact  has  been  the 
Empire  China  Works  of  Brooklyn,  who  are  among  the 
pioneers  in  the  electrical  trade  in  supplying  genuine  hard 
porcelain  cut-outs,  switch  bases,  insulators,  etc.,  which  are 
recognized  as  standard.  The  growth  of  their  business  would 
indicate  that  the  merit  of  their  goods  is  recognized. 

Queen  <S:  Co.  of  Philadelphia  (J.  G.  Gray,  assignee)  have 
recently  issued  a  circular  which  is  numbered  655,  giving  a 
reduced  price-list  from  their  catalogue  "T."  These  prices 
will  hold  for  a-short  time  only,  and  those  interested  should 
write  for  this  circular  immediately,  as  unusual  inducements 
are  offered  on  the  entire  list  of  electrical  instruments,  and 
especially  upon  standard  resistance  boxes  and  condensers. 
Other  instruments  listed  are  "  M.  V."volt  and  ammeters, 
electro-dynamometers,  Kelvin  electrostatic  and  multicellular 
\oltmeters,  high  grade  galvanometers,  keys,  etc.  They 
also  call  special  attention  to  their  circular  number  5S0,  de- 
scribing cable  testing  apparatus.  Opportunities  are  here  of- 
fered for  a  selection  of  instruments  such  as  seldom  occur. 

The  telephone  business  of  the  Julius  Andrae  &  Sons  com- 
pany of  225  West  Water  street,  Milwaukee,  is  flourishing. 
Recent  sales  of  instruments,  switchboards  and  other  sup- 
plies are  reported  as  follows:  Hoffman  &  Billings  Manu- 
facturing company,  Rundle  &  Spence  Manufacturing  com- 
pany, Johnson  Bros.,  Milwaukee  Bag  company,  Kieckhefer 
Bros.,  Daily  Journal^  Daily  Herold,  Anchor  Line, 
Western  Transit  company,  Gugler  Lithograph  company, 
Kalamazoo  Knitting  company,  Schultz  Paper  Box  com- 
pany, Milwaukee;  Menominee  Range  Telephone  company, 
Menominee,  Wis.;  Wolf  River  Telephone  company;  Wau- 
shara Telephone  company,  Waushara,  Wis.;  Geo.  C.  Mans- 
field company,  Johnson's  Creek,  Wis.;  Citrus  Belt  Tele- 
phone company,  California.  The  Andrae  company  has 
also  wired  and  finished  complete  the  electiic  installation  for 
the  Streissguth  Clothing  company,  Milwaukee,  consisting  of 
ten  arc  lights  and  350  incandescent  lights,  and  has  just  com- 
pleted the  entire  electric  light  wiring  in  the  new  hotel  at 
Marinette,  Wis.,  and  wired  the  new  summer  residence  of 
A.  A.  L.  Smith  at  Pine  Lake  for  e'ectric  light,  bells,  etc. 

Times  change  and  we  change  with  them.  The  growth  of 
the  bicycle  in  popular  favor  has  been  wonderful,  and  even 
now  the  horse  has  been  almost  superseded  by  it.  The  stu- 
dent of  history  fifty  years  hence  may  perhaps  read  of  the 
glorious  "Charge  of  the  Bicycle  Brigade;"  of  another  King 
Richard  reeling  from  the  bloody  field  of  Tewkesbury  and 
offering  to  exchange  England  for  a  Monarch  bicycle;  of  an- 
other Sheridan  scorching  down  the  Winchester  pike  grasping 
a  pair  of  handle  bars  on  his  swift  Monarch;  of  another  Paul 
Revere,  not  pausing  a  moment  to  tighten  his  saddle  girth  as 
he  nervously  watches  for  the  signal  light  in  the  old  North 
Church  tower  which  was  to  ring  up  the  curtain  of  the 
revolution,  but  standing  by  his  Monarch  examining  it  care- 
fully to  see  that  all  nuts  were  tight  and  tires  hard  for  a  run 
that  was  destined  to  become  memorable.  The  bicycle  has 
come  to  stay  and  the  reign  of  the  horse  is  over,  while  the 
supremacy  of  even  the  cable,  electric  and  steam  cars  may  yet 
be  overthrown.  The  "  Golden  Age,"  the  ''  Electric  Age," 
or  any  other  remarkably  progressive  period  in  the  world's 
history,  pales  into  insignificance  before  the  wonderful  growth 
and  popularity  of  the  bicycle.  This  is  the  "Bicycle  Age," 
and  the  king  thereof  is  the  "  Monarch."  You  can  get  them 
in  four  styles. 

Among  the  recent  orders  taken  by  the  Walker  Manufac- 
turing company  for  improved  street  railway  motors  and 
generators  may  be  mentioned  the  following:  Detroit  Rail- 
way company,  one  750  kilowatt  direct-connected  genera- 
tor, this  being  the  second  machine  of  this  size  which  the 
Detroit  company  has  ordered  from  the  Walker  company; 
Aurora,  111.,  Street  Railway  company,  nine  complete  car 
equipments,  eighteen  25  horse  power  steel  motors.  This 
order  is  the  second  awarded  the  Walker  company  by  the 
Aurora  people.  Akron,  O.,  Street  Raihoad  company,  two 
200  kilowatt  direct-coupled  generators,  three  complete  car 
equipments,  six  30  horse  power  steel  motors.  This  is  the 
third  order  received  from  the  Akron  Street  Railroad  com- 
pany. New  York,  Elmsford  &  White  Plains  Railroad  com- 
pany, one  75  kilowatt  belted  generator,  three  complete  car 
equipments,  sLx  25  horse  power  steel  motors;  Lakeside  Rail- 
way company,  Mahonoy  City,  Pa.,  two  complete  car  equip- 
ments, four  50  horse  power  steel  motors;  W.  C.  Thayer, 
Cleveland,  O.,  two  200  kilowatt  direct-coupled  generators, 
ten  complete  car  equipments,  twenty  50  horse  power  steel 
motors,  one  complete  car  equipment,  two  100  horse  power 
steel  motors;  Ashland  &  Catlettsburg  Street  Railway  com- 
pany, Ashland,  Ky.,  two  complete  car  equipments,  two  30 
horse  power  steel  motors.  The  company's  shops  are  still 
running  both  day  and  night,  and  the  force  is  being  in- 
creased almost  every  day. 
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539,404.  Regulating  Alternating  Current  Induction 
Motors.  Albert  H.  Armstrong,  Schenectady,  N.  Y. 
Application  filed  December  5,  1894. 

This  method  of  reguIatitiK  mechanism  driven  by  two  or  more 
induction  motors  consists  in  coupling  the  motors  in  tandem, 
then  open-circuiting  one  motor,  and  finally  connecting  the 
primary  members  of  the  motors  in  multiple  with  their  sec- 
ondaries closed. 

539,418.  Conduit  System  for  Electric  Railways.  Wilson 
H.  Cotton,  St.  Louis,  Mo.  Application  filed  August 
25,  1S94. 

A  feature  of  this  invention  is  a  conta'tt  shoe  for  electric  rail- 
ways, consisting  of  a  flexible  central  insulating  web  or  parti- 
tion, and  metallic  sides  attached  thereto,  the  sides  being  pro- 
vided with  upright  contact  rollers,  and  divided  into  sections 
havmg  interlocking  ears  or  lugs . 

539,4-5i.  Electric  Bell.  Francis  G.  Ingersoll,  New  York, 
N.  Y.     Application  filed  October  26,   1894. 

There  is  the  combination  with  an  electric  bell  and  its  base, 
ofa  bail  secured  to  the  base,  hooks,  cushioned  bearings,  and 
electric  conta'-ts  separated  from  each  other  and  connected  to 
the  terminals  of  the  bell  circuit. 


NO.  539-437- 
539t4i7-      Microphone.       Ernest    J.     P.     Mercadier    and 
Joseph  M.    Anizan,  Paris,    France.      Application  filed 
June  3,  1893- 

The  cut  shows  the  essential  features  of  the  arrange- 
ment. Claim  one  reads  as  follows:  In  combination  in  a 
mi  rophone  the  vibrating  plate  and  the  carbon  pencils  com- 
prisinjj  the  carbons,  the  metallic  sockets  about  the  lower  ends 
thereof  and  the  lower  bearings  for  the  carbons  consisting  of  the 
metallic  points  engaging  the  conical  cavities  in  the  metallic 
bearing  blocks. 

539,446.  System  of  Electrical  Distribution.  Edwin  W. 
Rice,  Jr.,  Swampscott,  Mass.  Application  filed  May 
24,  1S93. 

A  system  of  electrical  distribution  is  described,  comprising 
separate  circuits  connected  in  multiple,  switches  at  intervals 
along  these  circuits  whereby  sections  of  any  circuit  may  be 
open  circuited,  and  cross-connections  made  around  this  open- 
circuited  section,  whereby  the  remaining  sectims  of  the  circuit 
containing  the  open-circuited  section  may  be  conne:ted  in 
multiple  with  the  other  circuits. 

539,450.  System  of  Electrical  Distribution.  Charles  P. 
Steinmetz,  Schenectady,  N.  Y,  Application  filed 
December  20,  1S94. 

The  method  of  electrical  distribution  illustrated  consists  in 
.supplying  from  a  polyphase  generator  or  supply  source  al- 
ternating currents  of  a  given  phase  relation  for  operating  tights 
coupled  m  one  of  the  branches  into  which  the  system  is 
divided,  and  alternating  currents  of  difforent  phase  relation 
for  operating  motors  connected  to  one  or  more  other  branches 
of  the  system,  and  transferring  energy  between  the  lighting 
and  motor  branches  through  a  balance  wire  to  preserve  the 
proper  distribution  of  load. 

539.452.  Electric  Meter.  Charles  P.  Steinmetz,  Schenec- 
tady, N.  Y.     Application  filed  February  19,  1S95. 

This  instrument  is  devised  for  monocyclic  ciruits  and  com- 
prises separate  field  coils  whose  exciting  currents  are  respect- 
ively maintained  equal  or  proportional  to  the  currents  in  the 
main  or  teaser  circuits,  and  separate  armatures,  one  coupled 
directly  or  inductively  across  the  main  power  leads,  and  the 
other  between  the  teaser  wire  and  a  neutral  point  dividing  the 
voltage  in  the  main  circuit, 

539.453.  Carbon  Brush.     Elihu   Thomson,    Swampscotl, 

Mass.     Application  filed  February  6,  1S95. 


NO.    539.450. 

The  method  of  forming  commutator  brushes  consists  in  as- 
sembling and  soldering  together  pieces  of  carbon  coated  with 
a  thin  film  of  metal,  and  incasuig  the  bundle  of  metallic  coated 
carbons  in  an  outer  metallic  coating. 

539,454.  Carbon  Brush.  Elihu  Thomson,  Swampscott, 
Mass.    Application  filed  February  6,  1S95. 

A  commutator  brush  made  of  filamentary  carbon  coaled  with 
metal  and  mounted  in  a  casing  for  strengthening  it  is  de- 
scribed. 

539>5of'-  Automatic  Time  Switch  for  Storage  Batteries. 
William  Biddle,  Brooklyn,  N.  Y.  Application  filed 
May  iS,  1894. 

A  working  circuit,  two  secondary  batteries  and  the  energiz- 
ing dynamo  are  arranged  in  combination  with  a  time  controlled 
rotary  circuit  closer  and  its  contact  springs,  a  three-point  cir- 
cuit preserving  switch,  two  helices  and  their  cores  or  armatures 
standing  in  opposite  directions  and  connected  with  the  three- 
point  switch,  and  circuit  conne;tions  between  the  secondary 
batteries  and  the  time  controlled  circuit  closer,  whereby  the 
three-point  switch  is  moved  by  first  one  secondary  battery  and 
then  the  other. 


Issued  May  2T,  i8gj. 

539,501.  Electrical  Instrument  for  Medical  Purposes. 
Benjamin  Y.  Boyd,  Wichita,  Kas.  Application  filed 
August  27,  1S94. 

The  instrument  described  consists  of  the  combination  of  a 
galvanic  battery,  having  positive  and  negative  poles,  the  outer 
casing  consisting  of  positive  and  negative  parts,  separated  by 
an  insulator  and  battery  lining  combined,  and  the  screw  plug 
in  one  end  ofcthe  battery. 

539,512.  Telegraph  Relay.  Alois  Gruner,  San  Francisco, 
Cal.     Application  filed  July  28,  1S94. 

The  claim  :  In  a  relay,  the  combination  with  a  magnet  hav- 
ing independently  operated  coils,  of  a  battery,  independent 
wires  leading  from  the  battery  to  the  respective  coils  and  from 
the  coils  to  a  main  circuit,  a  supplemental  dividing  wire  leading 
from  the  battery  and  forming  an  auxiliary  mtermediate  circuit 
ihrouah  the  ground  or  otherwise,  and  a  switch  in  the  ground 
circuit. 

539,516.  Trolley  for  Electric  Railways.  John  W.  Hoag, 
Newark,  N.  J.     Application  filed  January  19,  1895. 

The  device  comprises  a  tubular  post  and  an  arm,  oppositely 
projecting  arms  on  the  post,  a  trolley  carrier  pivotally  ar- 
ranged on  the  post,  oppositely  extending  arms  on  the  carrier 
and  springs. 

539,529.  Electric  Railway  Signal.  Henry  V.  Miller, 
Bloomington,  and  Alexander  C.  Miller,  Aurora,  111. 
Application  filed  January  5,  1895. 

Among  the  features  claimed  arc:  A  source  of  electric  en- 
ergy an  electro-magnet  connected  therewith,  a  niake-and -break 
armature  lever  for  such  magnet  connected  with  the  source  of 
electric  energy  and  vibrating  between  two  contact  posts,  a  clear 
light  electrically  connected  with  one  of  such  posts  and  the 
source  of  electric  energy,  a  colored  or  danger  light  connected 
with  the  other  post  and  source  of  electric  energy,  a  vibrating 
movable  ground  contact  piece  electrically  connected  with  the 
magnet  and  arranged  to  move  between  two  contact  posts,  both 
of  which  are  connected  with  the  source  of  electric  energy. 

539,537.  Cleaner  for  Incandescent  Lamp  Bulbs.  William 
O.  Niles,  Boston,  Mass.  Application  filed  April  13, 
1S94. 

In  the  device  illustrated  there  are  a  head,  a  plurality  of 
resilient  n-shaped  wire  arms  rigidly  attached  at  one  of  their 
ends  to  the  head,  and  shaped  to  fit  the  bulb,  and  to  enable  the 
arms  to  be  pushed  thereupon  and  to  be  withdrawn  therefrom, 
and  a  cleaning  face  applied  to  one  or  more  of  the  arms. 


NO.    539.500. 

539,542.  Magnetic  Car  Balancing  Device.  William  B. 
Purvis,  Pliiladelphia,  Pa.  Application  filed  May  26, 
1894. 

A  series  of  connected  magnets  is  supported  on  one  side  ofa 
car,  a  switch  at  one  end  of  the  car  having  an  arm  in  an  electric 

circuit,  a  contact  plate  adapted  to  be  engaged  by  the  arm, 
wires  leading  from  the  contact  plate  to  the  end  magnet  farthest 
from  the  switch,  and  a  connection  with  the  magnet  at  the  other 
end  of  the  series  and  the  adjacent  axle  of  the  running  gear  of 
the  car, 

539,559.  Electrical  Low  Water  Indicator  for  Boilers. 
Charles  D.  Tisdale,  Boston,  Mass.  Application  filed 
April  19,  1S94. 

A  glass  tube  is  connected  with  the  boiler  above  and  below 
the  normal  water  level  of  the  boiler  and  an  auxiliary  connector 
is  inserted  between  the  lower  boiler  connection  and  the  lower 
end  of  the  glass  tube.  Electrical  conductors  extend  through 
the  sides  of  the  auxiliary  connector,  thence  upwardly  in  the 
glass  gauge  tube.  There  is  also  a  metal  float  having  a  convex 
surface  and  adapted  to  form  an  electrical  connection  between 
the  electrical  conductors,  and  an  electrical  generator  and 
alarm  device. 

539,576-  Electric  Safety  System  for  Railway  Drawbridges. 
Edward  Deming,  Brooklyn,  N.  Y.  Application  filed 
April  4,   1S94. 

One  claim  follows:  The  combination  with  locomotives,  of 
magnets  on  each  in  independent  electric  circ-urts  which  are 
normally  closed,  a  drawbridge  in  the  circuits,  generators  con- 
nected to  the  circuits  at  points  beyond  the  locomotives  meas- 
ured from  the  bridge,  and  means  controlling  the  motive  power 
of  the  locomotives  and  controlled  by  either  of  the  magnets. 

539,583.  Electric  Cut-outs.  John  R.  Ilersh,  Denver, 
Colo.     Application  filed  January  11,  1S95. 

The  combination  is  claimed  with  a  case  having  a  dial  upon  the 
outer  face  of  a  disk  arranged  within  the  case;  also  the  con- 
ductor wires  and  plates,  the  fusible  wires  and  contact  plates, 
the  brush,  the  operating  lever  and  pawl  and  returning  spring, 
the  presser  plate  and  indicator. 

539,616.  Electrical  Bond  Clamp.  Alfred  Green,  Roches- 
ter, N.  Y.     Application  filed  August  27,  1S94. 

An  electric  rail  bond  is  described,  comprising  the  bond  wire 
or  rod,  a  pair  of  loose  gibs  provided  each  with  a  groove  and 
a  holt- adjacent  to  the  groove,  and  bolts  inserted  through  the 
holes  and  provided  each  with  a  head  having  the  grooves  corre- 
sponding, and  having  means  for  tightening  them  upon  the  web 
of  the  rail. 

539,622.  Cut-out  for  Arc  Lamps.  Peter  Kirkegaard, 
Brooklyn,  N.  Y.     Application  filed  November  9,  1S94. 

The  device  consists  of  a  carbon  carrying  rod  and  a  cut  out 
lever  pivoted  adjacent  thereto,  two  projections  on  the  lever 
acted  upon   alternately  by  the  rod   to  open  and  close  the  cut- 


539,636.  Transmitter  Diaphragm.  George  A.  Nellis  and 
Florence  S.  Weisser,  Allegheny,  Pa.  Application 
filed  March  11,  1S95. 

A  transmitter  diaphragm  is  claimed  consisting  of  a  plate 
composed  ofa  mixture  of  aluminum  and  nickel,  and  another  of 
aluminum  with  a  small  percentage  of  nickel  and  iron. 

539,6Si.  Base  for  Trolley  Poles.  Alfred  Green,  Roches- 
ter, N.  Y.     Application  filed  September  5,  1S94. 

Claim  one  follows:  The  base  for  trolley  pole  comprising 
the  base  plate  formed  with  the  socket  step  lined  with  the  series 
of  rolls,  the  swiveling  head  provided  with  arbor  fitted  within 
such  rolls,  the  head  being  provided  with  spring  tension  arm 
with  cross  head  having  the  tension  screws  provided  with  the 
double  hooks,  the  pole  provided  with  fork  arms  pivoted  upon 
the  head,  and  the  pairs  of  springs  connecting  the  tension 
screws  and  the  fork  arms. 

539,701.  Multiple  Signal  Transmitter.  Bernice  J.  Noyes, 
Boston,  Mass.     Application  filed  November  4,   1S90. 

The  features  of  this  invention  are  :  A  units  and  tens  group 
of  rotable  signal  wheels,  a  normally  open  signaling  key  for 
ajid  adapted  to  be  closed  by  each  signal  wheel,  and  a  motor  to 
rotate  the  wheels  in  unison,   combined   with  a  selecting  device 


NO.  539,537- 

including  a  series  of  normally  open  contacts  in  electrical  con- 
nection with  a  battery,  a  branch  wire  leading  from  one  mem- 
ber of  each  key  to  a  group  of  contacts,  a  single  wire  leading 
from  the  other  member  of  all  the  keys  to  the  battery  t-ircuit, 
and  means  for  closing  any  one  of  the  contacts  of  the  selecting 
device,  whereby  a  circuit  is  completed  through  one  of  the  sig- 
naling keys  at  each  revolution  of  the  wheels. 

539,712.  Telephone  Call.  Frederick  J.  Troll,  Washing- 
ton,  D.   C.     Application  filed  September  22,    1S94. 

There  is  the  combination  with  the  box,  the  permanent  mag- 
nets and  the  rotating  armature  arranged  between  the  poles  of 
the  magnets  of  a  coil  sprin.i^  fixed  at  one  end  of  the  armature 
shaft  and  directly  connected  1 1  the  same,  a  pulley  fixed  to  the 
opposite  end  of  the  armature  shaft,  a  metal  tape  wound  about 
the  pulley  and  contained  wholly  within  the  box.  a  lever  con- 
nected at  its  inner  end  to  the  tape  and  fulcrumed  to  the  oppo- 
site side  of  the  bo.x  and  extending  through  a  slot  in  the  same, 
and  a  pull  handle  attached  to  the  end  01"  the  lever  outside  the 
box. 

539.725.  Cut-out  Block.  Frederic  A.  Chapman,  Phila- 
delphia, Pa.     Application  filed  February  5,   1895. 

A  cut-out  provided  on  opposite  sides  with  chambers  insulated 
from  each  other,  contact  plates  secured  to  the  sides  of  the  plug 
and  projecting  below  the  bottom  thereof,  the  upper  ends  of  the 
plates  being  pr  vided  each  with  an  ofl'set  projecting  into  one 
of  the  chambers  on  each  side  of  the  plug,  a  terminal  located  in 
oiie  of  the  chambers  on  each  side  of  the  plug,  fuse-wires  con- 
necting the  offset  of  the  contact  plate  on  one  side  of  the  plug 
with  the  terminal  on  the  oppt>site  side  and  tap-wires  connect- 
ing with  ihe  terminals, 

539.726.  System  of  Controllers  for  Electric  Motor  Cars. 
Charles  L.  Coombs,  Washington,  D.  C.  Application 
filed  November  12,  1S94. 

A  frame  is  suspended  with  brake-magnets  secured  to  it,  hav- 
ing their  poles  arranged  to  set  over  a  rail  of  the  track,  an  elec- 
tro-magnet secured  to  the  frame  opposite  the  periphery  of  a 
car  wheel,  circuit  connections  with  a  rheostat  or  other  current 
controlling  device,  and  a  lever  for  operating  the  device  whereby 
a  current  of  electricity  may  be  sent  through  the  magnets, 

539,778.  Rheostat  Switch  for  Electric  Motors.  Frank 
B.    Rae,    Detroit,    Mich.     Application    filed   July    6, 

1894. 
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In  an  electric  motor,  the  combination  is  claimed  with  the 
stopping  and  starting  switch  of  a  rheostatic  switch  whose  re- 
sistance coils  are  upon  the  field  magnet  and  connected  in  series 
with  the  armature  coils,  the  rheostatic  switch  having  a  self- 
closing  contact  device  to  cut  the  resistance  in,  actuating  con- 
nection to  cut  the  resistance  out  by  the  movement  of  the  motor 
shaft,  and  an  electric  clutch  to  make  and  break  the  connection. 

539,737.     Electric  Treasure   Guard.     Robert  A.    Haber- 
sham, Portland,   Ore.     Application  filed    January  3, 

1S95. 

A  counter  upon  which  money  or  other  valuables  are  handled 
is  composed  in  part  of  one  or  more  metallic  plates.  There  are 
also  a  metallic  floor  plate  adjacent  to  the  counter,  an  electric 
circuit  including  therein  the  counter  and  floor  plates,  and 
capable  of  supplying  a  current  of  dangerous  strength,  a  treas- 
ure box  or  boxes  arranged  to  have  metallic  contact  with  the 
counter  plates,  and  a  switch  for  closing  the  circuit. 
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Slavianoff    Electric  Welding  System. 

Up  to  the  present  the  Thomson  system  in  the  United 
States  and  that  of  Benardos  in  Europe  are  chiefly  employed 
for  electric  kvelding.  A  new  process,  entitled  the  "hydro- 
electro-thermic,"'  is  being  introduced  in  France  by  Hobo  & 
Lagrange,  and  appears  to  offer  interesting  possibilities, 
though  not  yet  fully  developed.  Its  principle  depends  on 
the  employment  of  a  bath  and  on  the  development  of  hydro- 
gen gas  at  the  negative  pole.  The  gas  surrounds  the  part 
of  the  object  to  be  treated,  forming  a  high  resistance  to  the 
current,  which  is  transformed  at  this  pomt  into  calorific 
energy  and  communicated  to  the  metal  or  other  object  form- 
ing the  negative  pole. 

The  methods  of  both  Thomson  and  of  Benardos  are  too 
well  known  to  require  description.  That  of  Slavianoff, 
which  is  claimed  as  an  improvement  on  both,  is  now  re- 
ceiving a  growing  attention  on  the  Continent,  having  been  in 


ically  maintained.  This  regulating  apparatus  occupies  but 
little  space,  and  is  so  arranged  that  in  case  of  an  accident  to 
the  dynamo  the  workman  can  at  once  throw  the  whole  ap- 
paratus out  of  operation.  In  addition  to  the  regulating 
mechanism  referred  to,  there  is  a  solenoid,  and  also  a  com- 
mutator arranged  in  the  electrical  circuit.  As  the  heat 
given  off  at  the  negative  pole  is  about  double  that  of  the 
positive,  an  arrangement  is  made  so  that  the  current  may  be 
reversed  at  will  in  order  to  bring  any  or  either,  or  any  part, 
to  a  higher  temperature.  It  may  be  mentioned  that  this 
variation  in  the  current  direction  is  accompanied  with  an  effect 
on  the  chemical  construction  of  the  metal;  it  being  possible, 
for  instance,  to  produce  a  hard  white,  or  soft  gray  iron. 

The  chief  operations  connected  with  the  Slavianoff  pro- 
cess are  briefly  as  follows:  The  mechanical  preparation  of 
the  object  to  be  treated;  the  formation  (where  necessary)  of 
the   mold;  the  healing  up  prior  to  casting;  and  finally,  the 


ment  suit.  If  Judge  Grosscup  is  overruled,  and  the  patent 
held  to  be  valid,  suits  will  doubtless  be  begun  against  other 
manufacturers,  as  the  Circuit  Courts  of  Appeal  are  courts  of 
final  resort  in  patent  cases,  unless  the  case  is  of  sufficient 
importance  to  be  certified  to  the  Supreme  Court  by  an 
especial  arrangement. 


Niagara  Falls  Power  Plant. 

The  Cataract  Construction  company  will  locate  its  trans- 
mission station  on  land  it  has  bought  from  the  North  Tona- 
wanda  Land  company  in  Gratwick.  It  is  now  positively 
announced  that  Tonawanda  will  be  using  current  from  the 
Falls  about  August  ist. 

John  Jacob  Astor  of  New  York,  Dr.  H.  Walter  Webb, 
vice-president  of  the  New  York  Central  &  Hudson  River 
Railroad  company,  and  Edward  A.  Wicks,  vice-president 
of   the    Cataract    Construction    company,    made   a    trip  to 


SLAVIANOFF   ELECTRIC   WELDING   SYSTEM.  —  SPECIMEN   OF  WORK. 


successful  operation  in  Russia  for  several  years  at  the  well- 
k  lown  Perm  Gun  Works  and  elsewhere. 

The  essential  principle  of  the  Slavianoff  system  is  con- 
tained in  the  supply  of  molten  metal  to  the  fractured  part 
of  the  same  nature  as  that  of  which  the  object  to  be  re- 
paired may  be  composed.  The  inventor,  indeed,  has  adopted 
for  European  practice,  as  applied  to  his  invention,  the  not  very 
happy  title  ol  the  "Slavianoff  smelting  system,"  accentu- 
ating the  point  defined  by  the  term  smelting  in  contradis- 
tinction to  other  processes. 

As  will  be  readily  surmised,  both  electrodes  in  the  Slavi- 
anoff system  are  of  metal,  one  electrode  being  provided  by 
the  object  to  be  operated  on,  the  other  by  metal  of  the  same 
kind  m  the  form  of  a  circular  bar,  which,  during  the  opera- 
tion, is  gradually  melted  down.  The  range  of  work  which 
can  be  successfully  undertaken  by  this  method  is  sufficiently 
indicated  by  the  accompanying  illustrations,  which  show 
some  of  the  repairs  effected  in  usual  practice  at  the  Perm 
Gun  Works.  It  will  be  observed  that  several  of  these — 
that  especially  in  the  case  of  the  bell,  which  is  the  subject 
illustrated  on  this  page — offer  almost  an  insuperable  difficulty 
to  even  the  latest  practice  of  other  systems  in  this  direction. 

The  process  is  described  to  be,  in  all  its  details,  one  of 
the  greatest  certainty,  ease  and  convenience.  The  metal 
electrode  affording  the  supply  of  molten  metal  is  self- 
regulated  by  means  of  a  spring  and  solenoid,  by  means  of 
which  its  uniform  position   while  melting  may  be  automat- 


casting  operation  itself.  A  good  joint  is  of  course  depend- 
ent on  an  uninterrupted  metallic  surface;  and  as  the  forma- 
tion of  a  layer  of  oxide  would  prevent  a  homogeneous  join- 
ing of  the  surfaces,  pulverized  glass  is  sprinkled  over  the 
metal  bath;  which  forms  a  thin  skin  that  excludes  the  air. 

It  is  claimed  that  this  process  is  applicable  toal  commer- 
cial metals, — cast-iron,  wrought-iron,  copper,  bronze,  etc., 
all  being  perfectly  utilzible  for  the  Slavianoff  system.  It  is 
also  claimed  that  an  economy  is  effected  over  the  Benardos 
system  by  the  whole  of  the  electric  energy,  part  of  which, 
in  the  process  referred  to,  is  expended  in  the  heating  of  the 
carbon  eleclrode,  being  applied  to  the  direct  operation, 
while,  further,  the  metal  at  the  point^of  repair  is  not  rendered 
undesirably  hard. 


The  Regulator  Patent. 

Beginning  on  Saturday,  June  ist,  Judges  Woods,  Jenkins 
and  ^howalter,  sitting  in  the  United  States  Circuit  Court 
of  Appeals,  in  Chicago,  listened  to  arguments  on  the  appeal 
from  Judge  Grosscup's  decision  declaring  the  regulator 
patent  void.  This  case  is  of  great  importance  to  all 
dynamo  manufacturers,  and  the  opinion  of  Judge  Grosscup 
was  given  in  full  in  the  Western  Electrician  of  Janu- 
ary 19th  last.  The  Thomson-Houston  company  took  the 
appeal  and  is  represented  by  Judge  Robert  S.  Taylor  and 
F.  P.  Fish,  while  Barton  &  Brown  appear  for  the  Western 
Electric  company,  the  defendant  in  the  original  infringe- 


Niagara  Falls  recently  on  the  private  car  Viceroy.  They  were 
driven  to  the  power  house  of  the  Construction  company  and 
inspected  the  plant.  It  is  supposed  that  the  visit  was  in 
reference  to  substituting  electricity  in  place  of  steam  on  the 
CentraPs  branch  between  Niagara  Falls  and  Buffalo. 

It  is  said  that  the  preparations  were  not  quite  completed 
Saturday  night,  May  25th,  to  start  the  dynamos  in  the 
power  house,  but  it  is  reported  that  on  Monday  morning. 
May  27ih,  one  of  the  machines  was  started  and  operated  in 
a  satisfactory  manner. 

The  contract  for  the  electrical  generator  and  motors  for 
the  Plumb,  Burdict  &  Barnard  Bolt  and  Nut  Works  at  - 
North  Tonawanda  has  been  awarded  to  ^he  General  Elec- 
tric company  through  the  resident  agent,  Thomas  H. 
Feary.  The  plant  will  consist  of  a  200  horse  power  three- 
phase  generator,  seven  six  horse  power  and  nine  20 
horse  power  three-phase  induction  motors.  These  motors 
will  probably  be  run  by  current  from  Niagara,  but  the  firm 
could  not  wait  any  longer  for  the  Cataract  company,  so  it 
purchased  a  generator  of  its  own  and  motors  adapted  to  use 
the  Niagara  current  as  soon  as  it  is  obtainable. 

This  wdl  be  the  first  polyphase  motor  plant  outside  of 
Niagara  Falls  constructed  to  be  run  by  Niagara  current, 
which  will  be  brought,  over  twelve  miles.  The  electric 
machinery  and  apparatus  for  the  Pittsburg  Reduction 
company  and  Carborundum  company  at  Niagara  Falls  are 
also  furnished  by  theGeneral  Electric  company. 
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How  We  Made  Acetylene. 

By  One  of  Them. 

We  were  live  in  number.  There  was  the  Uttle  professor 
of  chemical  atoms  an  authority  on  gases  and  salts,  who 
knows  more  about  agents  and  reagents,  single  and  multiple, 
than  any  real  estate  concern  in  the  city,  and  can  fill  the  role 
of  ringmaster  to  a  chemical  circus  with  pyrotechnical  ac- 
companiment, and  never  fail  to  make  a  hit.  Then  there  was 
the  doctor,  who  is  famed  as  a  hunter  of  a  different  form  of 
atoms — afar-seeing  microscopist,  who  could  find  an  atom  of 
vitality  so  small  that  a  labor-day  procession  of  them  could 
march  on  the  edge  of  a  razor  and  leave  room  for  spectators 
on  either  pavement.  The  third  member  of  the  party  was 
the  patron  professor,  who  knows  all  about  ohms  and  volts 
and  re-volts  and  units,  looking  very  wise  and  saying  very 
little.  The  professor  of  gauges  and  of  quantities,  and  the 
working  professor,  whose  sh  julderi  bare  the  brunt  of  the 
battle,  completed  the  party. 

It  was  one  evening  in  May,  when  the  Annanias  who  rules 
the  weather  destinies  of  our  city  had  just  whispered,  "90"  in 
the  shade,"  to  the  journalists,  when  we  gathered  for  the 
grand  experiment.  The  stairs  were  many  and  long  and 
steep  that  led  to  the  working  proTesior's  den,  and  the  chemi- 
cal professor  explained  fully  the  constitutents  of  the  saline 
fluid  which  oozed  from  every  pore  as  we  climbed,  and  the 
lines  of  the  poet  came  pat  as  we  reached  the  last  stair — 

Ah!  Who  can  tell  how  hard  it  is  to  climb 

The  steep  where  fame's  proud  temple  shines  afar. 

The  working  professor's  den  is  a  marvel  of  agglomera- 
tions. Scales  for  weighing,  scales  for  measuring,  tables  for 
computing,  tables  on  which  we  sat,  lathes  and  motors  and 
dynamos,  and  oh!  how  fortunate — fans,  for  the  "sensible 
moisture  excreted"  from  our  manly  brows,  which,  the  little 
l>rofessor  told  us,  was  largely  an  aqueous  solution  of  sodium 
chloride,  demanded  an  enlivi^ning  of  the  air,  to  render  the 
den  inhabitable;  and  the  working  profess  )r  set  the  little 
windmills  in  nioiion. 

Few  and  short  were  the  words  we  spoke,  but  we  got  down 
to  business  at  once  after  the  three  strange  professors  had 
been  made  acquainted  with  ihe  keeper  of  the  den — the  work- 
ing piofessor. 

The  little  chemist  brought  out  his  package:  two  fire  clay 
crucibles,  a  package  of  the  finest  bone  charcoal  and  a  bottle 
of  chemically  pure  lime.  Intimately  mixed,  the  black  and 
white  ingredients  became  a  clean  pepper-and-salt  gray.  Two 
carbms  for  electrodes,  well  wired  for  contact,  were  then  pro- 
duced and  placed  in  the  larger  crucible  and  the  vessel  filled 
with  the  gray  powder.  The  contact  was  made  through  a 
water  resistance,  arranged  for  the  occasion  by  the  patron 


wrought  the  mischief.  There  was  quite  a  convention  in  the 
cellar  and  it  was  hot  in  the  den. 

7:45. — The  lamps  are  again  lighted,  the  (an  has  started 
anew  and  the  working  professor  has  returned.  Again  the 
contact  is  made  and  the  current  takes  up  the  thread  of  its 
labor. 

The  doctor  of  atoms  now  wearied  of  the  delay — there  were 
no  bugs  to  interest  him — and  the  patron  professor  went  out 
for  a  lunch  which  he  had  forgotten  to  eat. 

For  the  tiext  hour  there  was  little  to  break  the  monot- 
ony. 


carbide,  which,  broken  from  the  crucible,  was  tested  by 
putting  it  m  water.  A  few  bubbles  of  gas  arose  to  the  sur- 
face, but  matches  failed  to  light  it.  Disgust  settled  on  the 
brows  of  four  disappointed  scientists,  and  while  a  sort  of 
consolation  meeting  was  in  progress,  there  was  a  snap  and 
a  flash  in  the  vessel  of  water.  More  and  more  frequent 
these  became  and  a  very  pretty  show  of  will-o-the-wisp  ex- 
plosions and  rings  followed.  The  professors  had  discovered 
a  new  method  of  producing  phosphoretted  hydrogen,  a 
gas  which  explodes  with  a  flame  when  brought  into  contact 
with  the  air.     The  experiment  was  interesting   if  it  was  a 
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Flames  of  a  bluish  tinge  came  up  through  the  mass  and 
lime  was  spread  over  the  top  to  keep  these  from  consuming 
the  coal.  A  decided  smell  of  garlic  pervaded  the  den,  which 
was  apparent  to  all  save  the  chemist,  who  gave  as  excuse 
that  he  had  eaten  some  raw  onions  just  before  coming  up  to 
the  den.  The  patron  professor  returned  and  complained  of 
the  onions  be  fancied  he  smelled,  which  the  professor   of 


SYSTEM. — SPECIMEN   OF   WORK. 

failure  in  the  direct  line,  and  the  wise  quartette  concluded 
that  at  present  at  least,  neither  the  electrical  people  nor  the 
Welsbach  advocates  need  have  any  fear  of  competition  from 
acetylene  gas  as  an  illuminant,  but  we  desire  to  place  the  fact 
on  record  that  we  did  make  calcic  carbide  and  calcic  phos- 
phide, and  acetylene  and  phosphoretted  hydrogen  gases. 


General   Electric    Company  Non-suited. 

Justice  Childs  has  granted  an  order  of  non-suit  with  cosls 
against  the  plaintiff  in  an  action  brought  by  the  General 
Electric  company  to  collect  $2,000  from  George  B.  Wight- 
man  on  an  agreement  to  subscribe  for  stoik  in  the  Buffalo, 
North  Main  Street  &:  Tonawanda  Electric  Railioal  com- 
pany. 

This  case  will  settle  finally  all  actions  that  were  insti- 
tuted by  the  Buffalo,  North  Main  Street  &  Tonawanda 
Railroad  company,  in  which  the  General  Electric  company 
was  substituted  as  plaintiff  against  many  citizens  of  Buf- 
falo. This  case  is  one  of  much  importance  and  is  of  inter- 
est to  many  persons  who  agreed  to  subscribe  for  stcck  in 
the  road  known  as  the  Arend  road,  running  from  Bufl^alo 
to  North  Tonawanda.  The  same  facts  were  involved  in  this 
case  as  in  the  others. 


Electric  Lighting  in  Paris. 

Some  very  interesting  statistics  on  the  employmeni  of 
electricity  for  lighting  in  Paris  are  presented  in  V Indus- 
trie Ekctj-iqiie,  compiled  from  the  official  returns  of  last  year: 
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professor;  an  ammeter  and  voltmeter,  borrowed  for  the  oc- 
casion, were  brought  into  line  and  the  experiment  was  on. 
7:15  P.  M. — 30  volts  by  the  pressure  gaugej  25  amperes. 
The  arc  is  established.  The  heat  is  appreciable  on  the  out- 
side of  the  crucible.  7:35. — A  flash,  a  boom  and  all  is  dark! 
The  plate  in  the  water  resistance  has  a  hole  through  it  as 
large  as  your  thumb  and  a  fuse  has-blown  in  the  cellar,  four 
floors  away  and  out  under  the  sidewalk.  None  of  us  but 
the  working  professor  knew  where  to  find  or  how  to  replace 
the  fuse.  People  on  the  first,  second  and  third  floors  groped 
in  the  dark  and  started  down   wondering  how  they  had 
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gauges  and  quantities  explained  was  acetylene  gas,  a  chemical 
odorific,  and  not  a  vegetable  perfumer. 

There  was  sufticient  moisture  in  the  carbon  electrodes  to 
disengage  the  acetylene  from  the  calcic  carbide,  and  four 
professors  were  in  great  glee  over  the  result. 

S:  15. — The  cooking  had  now  progressed  for  one  and  one- 
half  hours  and  the  current  was  cut  off.  The  fan  was  turned 
on  to  the  red  cheek  of  the  crucible,  and  in  15  minutes  more 
the  mass  was  poured  on  a  slab  of  tile.  Four  pairs  of  eyes 
gazed  inquiringly  through  the  garlic-tainted  atmosphere,  and 
saw  in  the  bottom  of  the  crucible  about  three  ounces  of 
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Another  Trade  Affected   by   Electrical 
Progress. 

[From  tht:  New  Vcrk  Siin.'\ 
The  horseshoers  hereabout  complain  that  their  trade  has 
been  nearly  ruined  by  the  substitution  of  electricity  for  horse 
power  on  the  surface  cars,  and  also  by  the  elevated  rail- 
roads. Yet  no  intelligent  horseshoer  can  desire  that  the 
benefits  of  the  electric  motor  shall  be  denied  to  mankind  for 
the  advantage  of  his  trade.  The  new  motor  promotes  the 
welfare  of  millions  of  people,  while  the  displaced  horeshoers 
are  but  a  small  body  of  men.  All  the  new  labor-saving 
appliances  are  helping  mankind  to  better  times,  and  are  ako 
furnishing  new  opportunities  to  labor. 
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Visual  Sound. 

Bv  W.  E.  Irish. 
It  is  well  known  that  the  vibrations  caused  by  the  ut- 
terance of  words,  by  musical  notes  and  other  sounds  made 
near  a  telephone  or  transmitter  diaphragm  or  stretched  drum- 
head, or  any  other  flexible  disk,  held  firmly  at  its  periphery, 
lea^nng  its  center  free,  will  be  in  unison  with  the  sounds 
conveyed  to  it.  There  can  be  no  doubt  as  to  this  fact  in 
the  mind  of  anyone  who  h  is  ever  examined  and  studied 
the  Bell  telephone.  The  vibrations  of  the  diaphragm  at 
the  transmitting  end  of  a  pair  of  Bell  'phones  vary  with 
every  sound,  but  for  the  same   sound  the  vibrations  remain 
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the  first  variation  in  the  formation  of  letters,  for  variation 
alone — thereby  making  the  teacher's  task  perplexing,  the 
pupil's  more  difficult  and  irksome,  and  the  general  reader's 
vexatious,'' 

As  true  sound  characters  cannot  be  altered  without 
changing  their  meaniug,  we  may  hope,  should  they  come 
into  general  use,  that  they  will  be  permitted  to  retain  their 
simple  natural  form.  Such  an  apparatus  would  save  the 
author,  editor,  reporter,  student  and  commercial  man  the 
drudgery  of  the  pen  and  would  enable  them  to  preserve  their 
brightest  ideas. 

The  literary  man  would  simply  have  to   convey  his   best 


other  printed  matter  will  be  published  on  one-fifth  the 
amount  of  paper  and  with  larger  type  and  more  distinct 
spacings,  or  when  necessary,  these  same  characters  will  be 
written  with  the  pen  or  typewriter.  A  knowledge  of 
these  visual  sounds  will  be  acquired  without  any  special 
effort  or  mental  training,  as  while  the  learner  listens  to  a 
telephone  he  will  see  the  characters  representmg  the  words 
he  hears  written,  and  while  speaking  he  will  see  his  own 
talk  also  recorded. 

Such  an  instrument  would  be  found  an  able  automatic 
secretary,  a  trusty  automatic  stenographer  and  a  reliable 
automatic  typewriter  in  sound  characters,  always  ready  and 
never  tired  or  in  the  way. 

These  natural  characters  would  be  very  much  more  com- 
plete and  fewer  in  number  than  any  arbitrary  system  of 
shorthand. 

By  the  aid  of  such  an  apparatus,  telephones  would  be 
brought  to  their  fullest  measure  of  usefulness,  as  all  mes- 
sages would  be  recorded  without  additional  trouble. 

Such  a  sound  recorder  would  soon  become  a  requisite  in 
every  office,  school  and  home.  It  would  be  the  tutor,  help  , 
mate,  slave  and  friend  of  everyone,  from  baby  to  great- 
grandpapa,  and  from  the  idiot  to  the  scholar.  Even  to  the 
deaf  or  the  blind  or  the  dumb  or  the  armless,  it  would  be  a 
comfort  and  a  blessing,  as  all  could  use  it  to  advantage. 

We  have  but  to  call  to  mind  the  phonograph  to  remem- 
ber that  attempts  have  b^en  made  in  this  direction,  but  the 
stylus  ot  the  phonograph  makes  indentations  in  a  soft 
medium,  such  as  wax,  from  which  the  sounds  may,  in  a 
measure,  be  reproduced. 

These  indentations,  however,  have  never  been  visually 
deciphered  and  it  is  doubtful  whether  they  ever  will  be. 

If  a  magnified  section  at  the  center  could  be  obtained, 
showing  the  variations  and  depth,  etc.,  of  the  indentations, 
it  might  then  be  possible,  but  such  a  plan  would  have  no 
useful  application.  In  the  successful  instrument  the  stylus 
or  pen  must  be  free  to  vibrate  in  any  direction  and  dis- 
charge a  continuous  jet  of  ink  after  the  manner  of  the  pen 
in  Thompson's  syphon  recording  telegraph. 
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a  fixed  quantity;  therefore  it  is  necessary  for  the  diaphragm 
at  the  receiving  end  to  make  exactly  the  same  number  of 
vibrations  and  in  exactly  the  same  time  to  reproduce  the 
sound  which  set  in  vibration  ttie  transmitting  diaphragm. 
This  being  the  case,  it  only  remains  for  someone  to  devise  a 
simple  means  whereby;  instead  of  reproducing  the  sound  as 
in  a  telephone,  these  vibrations  are  caused  to  be  recorded  in 
ink  on  paper,  so  as  to  give  a  distinct  character  or  figure  for 
every  different  sound  affecting  the  diaphragm. 

When  he  has  done  this  he  will  also  have  discovered  the 
key  to  a  universal  language  and  will  have  given  to  the 
world  one  of  the  greatest  physical  and  mental  labor-saving 
devices  ever  enjoyed. 

It  does  not  appear  to  be,  and  really  is  not,  such  a  very 
great  problem  to  solve. 

Such  a  device  would,  in  addition  to  being  the  key  to  a 
universal  language  and  great  labor  saver,  also  be  the  key  to 
a  universal  system  of  recording  our  own  thoughts  and  the 
thoughts  of  others  by  means  of  the  same  simple  sound 
characters,  as  in  writing,  printing,  telegraphing,  etc.,  but 
most  important  of  all  it  would  be  the  means  of  solidifying 
the  thoughts  of  ablest  men  as  fast  as  they  could  utter  them. 

Through  its  agency  children  would  acquire  more  useful 
knowledge  in  two  years  with  far  less  labor  than  they  by  the 
present  system  can  now  in  five  years. 

The  letters  of  the  alphabet  and  orthography  as  now 
known  would  be  entirely  abolishedj  and  correct  pronuncia- 
tion and  visual  sound  characters  sub.stituied. 

The  student  woidd  be  helped  by  hearing  the  teacher 
pronounce  the  words  that  would  at  the  same  time  be  visu- 
ally represented. 

Such  a  machine  would  write  the  whole  of  Webster's 
dictionary  with  about  fifty  different  characters,  all  of  which 
could  be  more  readily  learned  than  the  spelling  of  fifty  of 
the  simplest  words  by  means  of  the  letters  of  the  alphabet. 
These  characters  would  convey  much  m6re  readily  to  the 
mind  and  senses  their  import  than  is  possible  by  any  other 
means. 

The  future  generations  would  not  be  mentally  taxed  to 
reason  out  why  if  P-L-0-U-G-H  spells  plough,  D-0-U-G-H 
must  spell  dough. 

The  arbitrary  characters  which  we  employ  to  express 
our  thoughts  visually  are  by  no  means  limited  to  twenty-six 
or  to  several  hundred,  for  the  reason  that  there  are  in  many 
instances  over  thirty  accepted  different  types  of  character 
representing  the  same  letter.  On  this  account  the  first 
lesson  book  for  children  should  start  out  thus  : 

"A  stands  for  ass,  symbolical  of  the  man  who  introduced 


thoughts  to  the  machine  to  have  them  recorded  at  unlimited 
speed  in  characters  which  would  not  require  transcribing  to 
be  understood  by  others. 

A  person  having  a  knowledge  of  these  characters   would 
be  able  to  read   German,    French,   Spanish,    or   any  other 


Power,  Light,  and  Heat  in  City  Blocks.' 

By  J.  E.  Talbot. 

In  considering  the  question  of  the  cost  to  the  consumer 
of  obtaining  a  supply  of  electricity  for  lighting  or  power,  it 
is  very  commonly  assumed  that,  unless  the  quantity  required 
is  likely  to  be  very  large,  the  most  economical  plan 
is  to  arrange  for  receivmg  a  supply  through  the  street- 
mains  from  the  most  available  central  station.  This,  as  a 
general  proposition,  may  be  admitted  without  question,  but 
it  is  an  old  maxim  that  ^WssanU'  ratioiic^  cessat  lex  ipsa.''' 
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language  recorded  by  the  machine,  perfectly  and  with  cor- 
rect pronunciation,  although  the  meaning  might  be  quite  un- 
intelligible to  him. 

It  would  be  a  great  help  to  the  traveler  in  a  foreign  land, 
as  well  as  to  the  student  learning  a  foreign  language. 

In  the  study  of  music  these  characters  would  be  of  im- 
mense advantage.  Records  of  pieces  played  by  our  most 
able  masters,  with  feeling  such  as  notes  alone  cannot  con- 
vey, will  represent  the  sheet  music  of  the  future. 

In  these  visual  sound  characters  newspapers,  books  and 


If  the  very  causes  that  have  been  instrumental  in  the  spread 
of  central-station  lighting  to  the  partial  exclusion  of  iso- 
lated plants  are,  in  some  cases  at  least,  no  longer  operative, 
then  the  whole  question  is  reopened. 

The  controlling  considerations  which  led  to  establish- 
ment of  the  system  of  central  lighting  and  power  stations 
were  the  greater  economy  of  large  units,  the  longer  "hours 
of  earning,"  and  the  lower  ccst  of  operation  due  to  the  cen- 
tfahzation  of  business  trnd  person uei^iYie  same  centralizing 
tendency  which  leads  to  the  formation  of  our  much-berated 
"combines,"  monopolies  and  trusts.    It  is  true  that  it  would 

1.     From  the  Engineering  Magazine  for  June,   1895. 


.76 


WESTERN    ELECTRICIAN. 


June  8,  1895 


scarcely  pay  a  consQm^r  requiring  not  more  than  one  or  two 
hundred  incandescent  Hghts  to  install  an  isolated  plant,  pro- 
vided it  were  practicable  to  obtain  current  from  the  street 
service  at  a  fair  price;  and  it  15  further  true  that  a  large  num- 
ber of  the  existing  isolated  plants  were  put  in  operation  at 
a  time  when,  or  in  a  situation  where,  a  reliable  central-sta- 
tion service  was  not  available.  Let,  however,  the  capacity 
of  the  plant  be  increased  to  103  or  200  horse-pawer  or  up- 
ward; then  we  begin  to  approach  conditions  comparable 
with  those  of  the  central  station.  Take,  for  example,  the 
case  of  a  large  "block"  or  "square"  in  oneof  our  principal 
cities,  and  we  find  a  population  or  occupancy  equaling  or 
exceeding  that  of  a  fair-sized  town.     Such  a  block  may  con- 


a  fuel  cost  of  3^  of  a  cent  per  horse  power  (say  ten  16 
candle  power  lamps)  per  hour.  Considering  the  staff  of 
engineers,  firemen,  janitors,  watchmen,  etc.,  which  would 
necessarily  have  to  be  carried  on  a  plant  or  establishment  of 
this  nature  {even  if  an  electrical  outfit  were  not  provided), 
some  one  of  whom  would  necessarily  be  on  duty  at  all  times 
during  the  24  hours,  the  additional  labor  required  would  be 
comparatively  little,  while  the  extra  oil,  waste,  water  and 
sundry  supplies  would  be  but  a  trifle.  Steam  at  a  pressure 
of  perhaps  120  pounds  would  be  used,  if  the  most  econom- 
ical engines  were  employed,  but  the  entire  heating  of 
the  block  could  be  taken  care  of  by  the  exhaust  steam  from 
the  various  engines  if  the  heating  apparatus  were  properly 
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tain  a  hotel,  a  theater,  an  express  office,  a  newspaper  office, 
and  stores  of  various  kinds,  as  well  as  a  number  of  light 
manufacturing  industries,  so  that  the  power  required  in  the 
form  of  electric  current  for  lighting,  for  motors,  and,  in  an 
increasing  degree,  for  heating  and  cooking  purposes,  may 
easily  run  up  into  hundreds  of  horse  power.  Such  a  block, 
with  the  buildings  upon  it,  may  easily  have  a  value  of  sev- 
eral million  dollars;  it  may  belong  to  one  or  several  owners, 
and  may  possess  a  portion  or  all  of  the  above-named  char- 
acteristics of  occupancy,  and  even  more.  These  and  other 
considerations  materially  modify  the  conditions  of  the 
problem  in  different  cases,  but  in  all  there  will  certainly  be 
the  requirement  of  light,  and,  in  nearly  all,  that  of  heat 
(almost  universally  in  the  form  of  steam  distributed  to 
radiators),  as  well  as  power  for  elevators,  fans,  sewing-ma- 
chines, lathes,  pumps  and  tools  of  different  kinds.  This 
being  so,  it  becomes  necessary  for  the  proprietor,  or  pro- 
prietors, to  provide  some  kind  of  steam  plant,  or,  it  may  be, 
more  than  one,  at  a  cost  of  several  thousand  dollars,  and 
also  to  pro\'ide  skilled  labor  for  the  operation  and  main- 
tenance of  that  plant.  The  tenants  may  obtain  their  light 
and  power  from  the  owner,  or  they  may  provide  them  inde- 
pendently of  him. 

Now,  following  out  the  very  principle  of  centralization 
and  economical  operation  which  has  led  to  the  establish- 
ment of  existing  stations  for  the  distribution  of  current,  let 
us  assume  that  the  proprietor,  or  combined  proprietors, 
establish  a  central  station  of  their  own  for  all  purposes 
within  this  block  adapted  to  service  by  the  electric  current; 
then  the  question  arises:  Is  there  not  in  such  a  condition 
the  potentiality,  not  only  of  economy  in  actual  requirements, 
but  also  of  some  profit?  And  in  both  cases  would  thesenot 
be  greater  than  they  would  if  the  necessary  current  were 
purchased  at  the  usual  rate  from  a  company  operating  a 
central  station,  assuming  such  to  be  available?  The  answer 
to  such  an  inquiry  must  depend  upon  various  considerations. 
In  the  first  place,  such  a  proprietor  already  has  the  real  estate 
and  buildings,  as  well  as  the  steam  plant,  subject  to  the 
necessary  increase  required;  he  has  already  provided  the 
necessary  fuel,  labor,  anc  supplies,  subject  also  to  some  in- 
increase;  the  wiring  and  fixtures  would  be  furnished  by  hint 
in  any  case.  Against  this,  he  will  receive  a  considerable 
revenue  from  his  tenants,  which  would  ottierwise  go  to  the 
gas  or  electric  light  company.  It  is  true  that  in  the  opera- 
tion of  his  plant  he  cannot  expect  to  obtain  as  high  a  degree 
of  economy  as  is  possible  in  a  large  central  station,  but,  as 
a  set-off  to  this,  there  are  many  expenses  that  he  would  not 
have  to  bear.  Eventually  it  is  the  consumer  that  is  depended 
upon  to  make  the  central  station  remunerative.  He  it  is,  m 
the  end,  who  has  to  pay  the  dividends,  the  interest  on  the 
capital  invested  in  the  real  estate  and  buildings,  the  steam 
and  electric  plant,  and  the  complicated  and  expensive  system 
of  canalization.  He  has  to  pay  the  salaries,  wages,  taxes, 
insurance  and  bad  debts;  if  the  revenue  will  not  meet  these 
charges,  more  revenue  must  be  extracted  from  the  consumer, 
or  the  central  station  must  stop  business. 

No  very  exact  figures  can  be  given  as  to  the  actual  addi- 
tional cost  of  providing  electrical  facilities  of  the  kind  sug- 
gested, but  some  data  may  be  presented,  throwing  a  little  light 
on  the  question.  The  quantity  of  additional  fuel  needed  can 
be  approximated  by  estimating  a  consumption  of  five  pounds 
of  coal  per  horse  power  hour,  which,  at  $3  per  ton,  gives 
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installed   to   prevent   back   pressure.     If   electric    elevators 

are  used  the  cost  of  a  hydraulic  system  is,  of  course,  saved, 

to  say   nothing  of  electric  as   compared   with    hydraulic 

means. 

It  is  not  to  be  assumed,  of  course,  that  every  city  block 
is  adapted  to  such  a  light  and  power  service  as  that  which 
has  been  suggested;  the  writer  has,  however,  now  in  his 


soldering  irons,  coffee  urns  and  motors  for  ventilating  and 
light  manufacturing,  some  250  to  300  kilowatts  in  the  form 
of  light,  power  and  heat  are  plainly  "in  sight." 

That  great  desideratum,  a  constant,  or  at  least  a  continu- 
ous, load  throughout  the  wh  )le  24  hours,  can  be  more 
nearly  realized  in  this  case  than  with  the  usual  isolated 
plant.  Take,  for  example,  the  case  of  ten  elevators;  some 
of  these  will  run  say  ten  hours  a  day  only,  others  15  to  rS 
hours,  and  one  or  two  day  and  night.  For  an  elevator 
having  a  load  capacity  of  1,000  pounds  and  running  240 
feet  a  minute,  a  maximum  horse  power  of  15  may  be  al- 
lowed, while  the  average  load  will  not  exceed  one-third  of 
this;  allow,  therefore,  50  horse  power.  Then,  again,  as  to 
incandescent  lights  (or  arc  lights  on  parallel  circuits)  in  such 
a  block  as  we  are  now  considering,  although  naturally  the 
bulk  of  the  lighting  would  be  from  4  p.  m.  to  i  i  or  12,  yet 
a  number  of  lights  would  be  needed  all  day  or  at  intervals 
through  the  day.  Kitchens,  the  back  part  of  restaurants, 
cellars,  laundries,  billiard-rooms,  hallways,  inside  offices, 
vaults,  porters'  rooms,  lavatories,  etc.,  would  provide  an 
all-day  load  which,  on  a  total  number  of  5,000  to  6,000 
lamps  connected,  would  not  he  over-estimated  at  30  to  40 
horse  power.  Motors  for  light  manufacturing  work,  fans 
for  ventilating  and  motors  for  washing  machines  and  a 
variety  of  other  purpose?,  will  also  add  to  the  earning  ca- 
pacity of  the  plant  during  the  daytime,  and  then,  in  the 
slack  hours  from  midnight  until  early  morning,  there  would 
be  the  newspaper  piesswork,  in  addition  to  the  lighting  of 
the  newspaper  offices,  exterior  arc  lights  and  incandescents 
in  the  hotel  and  elsewhere.  Thus,  it  will  be  seen,  no 
inconsiderable  portion  of  the  electric  installation  would  be 
continually  in  operation,  and,  by  a  judicious  selection  and 
arrangement  of  units,  could  be  kept  working  at  maximum 
efficiency  at  all  times. 

It  may  be  objected,  it  is  true,  that  we  are  proceeding  on 
an  unwarranted  assumption  that  the  light,  heat,  motive 
power,  ventilation  and  the  like  provided  for  occupiers  will 
be  appreciated  by  the  tenants  on  a  money  basis,  so  that  a 
reasonable  return  on  the  investment  may  be  anticipated. 
In  New  \'ork,  Chicago,  Denver,  San  Francisco,  Cleveland 
and  the  other  modern  and  progressive  cities  we  think  there 
can  be  no  question  that  offices,  stores,  workshops  and 
otlier  places  supplied  with  such  conveniences  would  find 
tenants  much  more  readily,  and  at  higher  rentals,  than  the 
old  dingy,  stuffy,  gas-befouled  premises  of  a  rapidly-disap- 
pearing era,  some  of  which  are  still  to  be  seen  in  our  more 
"conservative"  cities.  In  modern  building,  iladeed,  it  is 
frequently  the  case  that  electricity  is  the  only  illuminant 
for  which  provision  is  made. 

In  the  absence  of  definite  figures  only  an  approximate 
comparison  can  be  made  of  the  cost  of  production  of  elec- 
tric energy  in  such  a  plant  as  that  under  consideration,  with 
similar  cost  in  a  central  station,  but  the  analysis  of  data 
from  a  number  of  central  stations  shows  that  the  actual  cost 
(omitting  interest  on  capital  and  dividends)  of  delivering 
one  kilowatt  hour  to  the  consumer  does  not  exceed  seven 
cents,  and  is  in  some  instances  considerably  less,  while  the 
price  charged  averages  about  20  cents.  The  cost  of  fuel, 
under  central-station  conditions,  averages  from  one-fifth  to 
three-fourths  of  the  total  operating  expenses,  and  although  a 
"block"  plant  could  not  anticipate  quite  as  high  a  fuel  effi- 
ciency a  sa  well  managed  central  station,  yet  in  such  a  case 
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mind  an  actual  instance  of  a  block  containing  one  large 
hotel  of  perhaps  five  hundred  rooms,  one  large  newspaper 
establishment,  four  restaurants,  several  small  industries 
(such  as  tailoring,  metal  working,  electro-plating),  Turkish 
baths,  a  drug  store,  a  book  store,  telegraph  offices,  many 
private  business  offices,  and  a  police  station  to  look  after 
the  morals  of  the  whole.  Five  thousand  incandescent  lights 
connected  with  some  multiple  circuit  arc  lights  (and  per- 
haps a  'searchlight  for  the  police  station)  would  not  more 
tlian  fulfill  the  requirements  for  illumination,  and  with  say 
eight  or  ten  elevators,  together  with  printing  presses,  sew- 
ing-machines,   laundry   apparatus,   tailors'    heating    irons. 


other  items  (making  up  the  greater  part  of  the  cost)  are  the 
either  absent  or  largely  reduced.  No  provision  has  to 
be  made  for  paying  dividends  on  watered  stock;  no  large 
salaries  to  superintendents  and  experts;  no  wages  of  in- 
spectors and  outside  men;  no  repairs  or  maintenance  of 
outside  conductors;  no  additional  real  estate  and  build- 
ings; trifling  loss  in  conductors  from  station  to  consumer; 
less  taxes  and  insurance,  and  less  expenditure  for  repairs. 
The  whole  installation  would  be  directly  under  the  eye  of 
the  proprietor,  or  man  in  charge  of  the  plant,  and  changes 
in  wiring  or  repairs  could  be  made  at  cost  by  an  employe 
of  the  establishment.     A?  to  the  method   uf  charging  the 
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tenants,  the  price  of  their  supply  might,  as  to  light,  be  in- 
cluded in  the  rent,  or  be  fixed  by  contract  (so  much  per 
lamp  per  month)  or  by  meter,  according  to  circumstances. 
Motors  are  customarily  o^\Tied  by  the  consumer,  and  power 
is  charged  for  at  their  rated  capacity  per  month,  the  tenant 
using  ail  or  any  portion  when  and  as  he  pleases.  The  de- 
tails of  the  service  will  regulate  the  price  to  be  charged,  in 
the  absence  of  a  fixed  rate  per  kilowatt  by  meter.  Thus  the 
running  of  ventilating  fans  may  be  considered  almost  a  con- 
tinnous  full  load  sernce;  the  elevator  service  is  intermittent 
and  variable;  sewing-machines,  lathes,  drills,  etc.,  intermit- 
tent and  of  small  average — so  that  the  actual  power  consumed 
in  any  given  period  may  be  three  or  four  times  as  much  in 
one  class  of  service  as  in  another  of  nominally  the  same 
capacity.  -  We  do  not,  however,  purpose  here  to  deal  with 
the  details  of  this  work;  these  must,  from  the  nature  of  the 
case,  be  left  for  consideration  in  connection  with  the  indi- 
vidual instance. 

The  use  of  storage  batteries  to  relieve  the  dynamos  for 
the  snpposed  comparatively  short  period  of  maximum  load 
might  suggest  itself.  It  is  believed,  however,  that  in  the 
present  state  of  that  art  in  this  country,  taking  all  circum- 
stances into  consideration,  this  would  be  an  advisable  addi- 
tion. 

In  the  foregoing  remarks  it  has  been  taken  for  granted 
that  occupants  of  offices,  stores,  or  premises  of  the  class  in- 
volved in  the  consideration  of  this  subject  will  avail  them- 
selves largely  of  the  conveniences  afforded;  but  occasion- 
ally an  individual  might  be  encountered  who  has  derived 
his  ideas  of  life  from  the  Plymouth  immigi-ants  or  from  the 
period  of  William  Penn,  and  to  him  these  "new-fangled" 
notions  might  seem  distasteful;  yet,  after  a  short  actual  ex- 
perience of  the  resources  of  modern  civilization,  he  who 
came  to  "scofl"  would  "remain  to  pray." 

By  no  means  have  we  dealt  with  every  aspect  of  this 
question;  rather  would  we  suggest  matter  for  elaboration 
and  inquiry,  the  local  conditions  in  every  case  materially 
affecting  the  problem.  At  the  same  time  it  does  seem  cer- 
tain that  in  very  many  instances  such  a  "block"  plant  as 
has  been  suggested  would  enable  complete  electric  service 
to  be  obtained  under  conditions  where  otherwise  it  could 
not  be  had,  or  at  least  not  so  readily,  conveniently  or  eco- 
nomically. 


Fisk  Telephone  Switchboard. 

Knowing  ones  in  the  telephone  business  say  that  the  time 
has  come  when  telephone  exchanges  should  be  equipped 
entirely  with  metallic  circuits,  and  that  there  soon  will  be 
no  grounded  lines;  and  many  say  that  those  equipping  new 
exchanges  are  making  a  mistake  when  no  provision  is  made 
for  complete  metallic  circuits.  Another  very  important 
feature  that  contributes  largely  to  the  convenience  of  a 
telephone  exchange,  and  without  which,  it  is  said,  no  switch- 
board is  complete,  is  an  effective  and  simple  night-bell  cir- 
cuit. And  experts  say  further  that  one  point  to  be  guarded 
closely  is  the  avoidance  of  obstructions  in  a  talking  circuit. 


FIG.    I.      FISK  TELEPHONE    SWITCHBOARD. 

Coils  when  placed  across  lines  for  signaling  or  other  pur- 
poses of  course  act  as  a  shunt  to  that  line.  To  overcome 
this  difficulty  these  coils  must  be  wound  to  a  high  resistance 
to  practically  cut  them  out;  in  other  words,  experience 
S2ems  to  have  taught  telephone  men  that  coils  of  about  500 
ohms  at  least  should  be  used.  Such  points  as  these 
suggest  lines  of  work  to  the  modern  switchboard  con- 
structor, and  although  perhaps  not  thoroughly  appreciated 
by  the  larger  number  of  layman  buyers  of  telephone  ex- 
change equipments,  .there  will  nevertheless  come  a  time 
when  they  must  be  considered,  else  inefficiency  in  exchange 
operation  result. 

Buyers  of  switchboards,  to  be  of  the  best,  will  be  inter- 
ested in  the  accompanying  illustrations  of  a  new  switch- 
board for  telephone  exchanges,  invented  by  PI.  M.  Fisk  of 
Chicago,  which  has  several  novel  features  relating  to  the 
above  points  to  commend  it  to  the  public.  One  of  the 
most  important  is  its  simplicity,  which  is  claimed  to  be 
almost  phenomenal.  The  cut,  Fig.  i,  shows  the  appear- 
ance of  the  board,  carefully  and  substantially  constructed 
find  ready  for  attaching  lines,    It  is  four  feet  high,    i6 
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inches  wide  and  seven  inches  deep,  with  a  table  ten  by 
iS  inches.  The  striking  feature  of  the  board  is  the 
absence  of  spring  jacks.  These  are  placed  on  the  plugs,  and 
instead  of  there  being  one  for  each  subscriber  there  are  two 
for  each  pair  of  plugs  used,  and  these  are  always  convenient 
for  cleaning  and  repairs.  But  as  a  matter  of  fact  the  jacks 
will  never  require  cleaning,  as  the  constant  use  of  so  few 
will  always  keep  them  bright.  As  a  means  of  connecting 
to  the  line  there  are  lugs  ot  German  silver  extending  from 
the  back  of  the  board,  and  provided  each  with  a  groove  for 
receiving  a  small  nib  on  the  springs,  Fig.  2.  In  this  cut  a 
represents  the  shutter  or  drop  in  its  normal  position;  b  rep- 
resents the  armature  supporting  the  shutter;  c  represents 
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of  any  considerable  variations,  in  voltage,  and  each  dynamo 
is  moreover  provided  with  its  own  amperemeter  and  volt- 
meter.    The  picture  is  from  Le  Genie  Civil. 


FIG.  2.   FISK  TELEPHONE  SWITCHBOARD. 

the  coil  and  d  represents  the  means  of  adjustment;  c  shows 
a  means  of  attaching  to  framework  f;  g  represents  means 
for  attaching  the  jack  to  the  line. 

The  framework  for  holding  the  drops  is  made  of  the  best 
quality  hard  rubber,  allowing  a  space  of  one  inch  by  one  inch 
by  four  inches  in  the  clear  for  each  drop.  The  drop  or  signal 
is  substantially  constructed  and  may  be  readily  adjusted  at  any 
time,  or  any  drop  can  be  detached  from  the  board  without 
disturbing  the  others.  At  the  front  of  the  board  is  hinged 
a  shutter,  swinging  on  a  small  steel  pivot,  supported  at  either 
end  by  metal  bearings  and  so  arranged  that  when  thrown  up 
and  back  it  will  catch  upon  the  top  end  of  the  armature  in  a 
grove  provided  for  that  purpose.  The  coil  of  the  electro- 
magnet is  two  and  one-half  inches  long  and  is  wound  to  at 
least  500  ohms.  At  the  front  lower  end,  pivoted  on  two 
pointed  screws,  is  the  armature.  A  very  simple  wrinkle  is 
provided  to  prevent  it  from  sticking  to  the  end  of  the  core 
wlien  the  latter  becomes  demagnetized.  At  the  back  end  of 
the  coil  are  provided  means  of  readily  adjusting  it  with  the 
shutter.  At  the  back  end  of  the  core  a  small  threaded  por- 
tion extends  far  enough  to  receive  a  nut  and  lock  nut,  also 
a  plate  is  screwed  to  the  back  of  the  frame,  making  a  sub- 
stantial fastening  and  a  ready  adjustment,  two  important 
factors  in  a  good  switchboard. 

The  advantage  gained  by  winding  the  coils  to  a  high  resist- 
ance needs  no  explanation  to  telephone  men,  and  Mr.  Fisk 
claims  it  needs  but  a  trial  to  convince  anyone  that  it  is  the 
only  true  way  of  making  a  coil  which  has  anything  in  com- 
mon with  a  talking  circuit,  and  it  can  readily  be  adapted  to 
any  system  of  wiring  known  to  telephoning;  it  can  be 
bridged  across  the  line,  it  can  be  used  on  a  grounded  system, 
it  can  be  used  with  a  common  return,  or  can  be  used  on  a 
straight  metallic  circuit  and  connected  to  ring  to  ground, 
and  that  is  more  than  can  be  said,  Mr.  Fisk  believes,  of  any 
other  drop  that  is  in  the  market  for  ].ublic  use.  The  old 
telephone  companies  have  long  since  found  that  high  wind- 
ing is  the  only  successful  method,  and  recent  purchasers  of 
exchanges  have  this  to  learn.  One  hundred  ohms  seems  to 
be  the  standard  adopted  by  most  manufacturers  of  switch- 
boards. The  Fisk  telephone  switchboard  is  manufactured  by 
Forsyth  &:  Fisk,  Manufacturers'  building,  corner  Randolph 
and  Canal  streets,  Chicago, 


Swiss  Water  Power  Plant. 

The  accompanying  illustration  shows  a  well-arranged 
water  power  and  electric  plant  in  Ragatz,  Switzerland, 
which  is  used  to  furnish  light  10  the  hotels  and  houses  of  the 
town.  The  building  is  of  stone,  which  is  very  abundant  in 
the  neighborhood.  Ragatz  is  in  the  valley  of  the  Rhine, 
and  the  power  is  furnished  by  the  Tamin,  a  tributary  of  that 
river,  which  has  a  flow  of  an  average  of  three  cubic  meters 
j)er  second,  the  fall  available  being  16  meters.  It  is  esti- 
mated that  the  stream  can  furnish  4S0  horse  power,  of 
which  only  about  300  horse  power  is  at  present  used.  This 
runs  2,000  incandescent  lamps  and  42  arc  lamps.  There 
are  also  two  electric  motors,  One  rated  at  five  horse  power 
and  the  other  seven  horse  power,  receiving  their  power  from 
this  plant;  both  are  used  to  run  elevators. 

The  motive  power  is  supplied  by  three  Girard  turbines 
with  vertical  shafts.  Water  is  brought  to  the  turbines  by 
the  large  pipe  shown  at  the  right  of  the  cut.  The  motion 
of  the  turbines  is  transmitted  to  a  single  driving  shaft  by 
bevel  gearing,  and  the  dynamos  are  driven  from  this  main 
shaft  by  belts.  A  regulator  is  provided,  as  shown  in  the 
engraving,  which  is  a  section  through  the  center  of  the 
building.  The  figures  in  the  cut  are  in  meters.  At  present 
there  are  in  use  four  dynamos  of  the  four-pole  type,  run- 
ning 420  revolutions  a  minute,  and  rated  ai  72  kilowatts, 
120  volts  and  600  amperes.  The  building  is  so  arranged 
that  two  more  dynamos  can  be  added  if  necessary.  The 
four  dynamos  run  together  and  are  not  connected  with  dis- 
tinct Girciuls,    An  in4jgatqr  is  provided  which  gives  notice 


Physics    and     Electrical    Engineering   at 
the  University  of  Illinois. 

The  following  abstract  ot  a  paper  on  "The  College  of  En- 
gineering," by  W.  R.  Morrison  and  P.  Junkersfeld,  is  taken 
from   the  Technogtaph,    the    organ    of     the    engineering 

societies  of  the  University  of  Illinois: 

The  department  of  physics  and  electrical  engineering 
was  created  six  years  ago.  Prof.  S.  W.  Stratton.  now  of 
the  University  of  Chicago,  was  placed  in  charge.  Previous 
to  18SS  physics  had  been  taught  by  professors  in  other  de- 
partments, and  some  instruction  in  electrical  engineering 
had  been  given  incidentally  in  the  mechanical  engineering 
course.  For  the  last  two  years  Dr.  D.  W.  Shea  has  been 
at  the  head  of  this  department.  The  growth  of  the  depart- 
ment has  been  very  rapid,  and  it  is  now  one  of  the  largest 
in  the  university.  The  work  in  physics  presented  for  all 
students  in  the  College  of  Engineering  is  intended  to  give 
such  a  knowledge  of  the  more  important  laws  and  phe- 
nomena of  physical  science  as  to  enable  the  student  to  prof- 
itably pursue  his  subsequent  technical  studies.  More  ex- 
tended courses  for  scientific  research  are  also  offered.  The 
work  in  electrical  engineering  is  given  with  special  refer- 
ence to  the  needs  of  those  who  are  preparing  for  work  in 
the  practical  applications  of  electricity. 

In  Engineering  Hall  the  department  occupies  the  first 
floor  of  the  west  wing,  and  the  first,  second  and  third  floors 
of  the  north  wing.  The  rooms  include  an  office,  private 
studies,  a  lecture  room,  a  large  laboratory,  cabinet  rooms, 
preparation  room,  testing  rooms,  a  constant  temperature 
room,  class  room,  drafting  room,  seminary  rooms  and  a 
work  room. 

The  lecture  room  is  in  form  of  an  amphitheater  and  has 
a  seating  capacity  of  200.  The  lecture  desk  is  composed 
partly  of  thin- masonry  pieces,  thus  permitting  the  use  of 
apparatus  in  demonstration  which  could  otherwise  be 
used  only  in  the  testing  rooms.  The  facihties  for  ex- 
perimental demonstration  and  illustration  are  very  com- 
plete, gas,  water,  .steam  and  electricity  being  available. 
Many  phenomena  may  also  be  shown  by  the  use  of  an  electric 
lantern.  The  curtains  of  the  room  are  controlled  by 
means  of  an  electric  motor  so  that  the  room  can  be  easily 
and  quickly  darkened. 

The  g  neral  laboratory  occupies  the  third  floor  of  the 
north  wing.  The  equipment  consists  of  apparatus  carefullv 
selected  with  special  reference  to  quantitative  laboratory 
work.  Most  of  the  apparatus  used  by  students  is  kept  in 
the  adjoining  storeroom.  Ey  means  of  a  small  freight  ele- 
vator, this  room  is  in  direct  communication  with  the  cabinet 
room  on  the  second  floor  and  the  testing  rooms  on  the  first 
floor.  In  advance  work,  the  apparatus  for  special  investiga- 
tions is  set  up  pennanently  or  kept  in  specially  provided 
cases.  The  testing  rooms  are  all  provided  with  masonry 
piers  and  dark  curtains. 

The  dynamo   laboratory  is  located  in  the  basement  of 


S^\IbS    WATER    POWER   PLANT. 

University  Hall.  The  rooms  are:  a  direct  current  dynamo 
room,  an  alternating  current  dynamo  room,  two  general 
testing  rooms,  a  battery  room,  a  photometry  room,  a  store 
room  and  a  work  room.  The  laboratory  is  supphed  with 
power  from  a  50  horse  power  steam  engine.  The  equipment 
in  direct  current  machinery  includes  a  Brush  10  arc  light 
plant,  a  Thomson-Houston  three  arc  light  plant,  two  Edison 
dynamos  and  a  Thomson-Houston  incandescent  dynamo,  and 
a  Jenny  500  volt  power  plant.  The  alternating  current 
machinery  comprises  a  Thomson-Houston  300  light  plant, 
two  small  single  phase  Westinghouse  machines  and  a  num- 
ber of  transformers.  The  measuring  instruments  are  of  late 
design  and  from  the  best  makers.  There  are  very  complete 
sets  of  Weston  and  Whitney  ammeters  and  of  Weston  volt- 
meters and  voltmeters  for  direct  and  alternating  currents,  elec- 
trostatic, voltmeters,  condensers,  electro-dynamometers, 
Thomson  balances,  portable  testing  sets  and  galvanometers  of 
all  kinds.  The  laboratory  is  also  supplied  with  much  accessory 
apparatus,  such  as  cradle  dynamometers,  prony  brakes 
contact  makers,  non-inductive  resistances,  arc  and  incan- 
descent lamps  and  an  electric  light  photometer,  A  number 
of  lathes  and  a  large  variety  of  tools  constitute  the  equip- 
ment of  the  work  room. 


The  Lake  Street  Elevated  company  of  Chicago  is  con- 
sidering the  advisability  of  adopting  electricity  as  a  motive 
power.  It  was  recently  reported  that  contracts  had  already 
been  let  for  electrical  apparatus,  but  this  was  denied  by  At- 
torney Knight.  Mr.  Knight  admitted  that  the  matter  was 
under  consideration,  but  said  that  it  might  be  some  time  be- 
fore the  company  would  be  in  position  to  let  contracts.  The 
business  of  the  Lake  Street  company  is  still  disappointing, 
the  average  daily  number  of  passengers  carried  being  aboQt 
30,000, 
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Those  who  follow  closely  the  contentions  in  the  Patent 
Office  cannot  fail  to  notice  the  frequency  with  which  refer- 
ence is  made  to  decisions  in  electrical  cases  to  determine 
points  raised  before  the  commisioner,  as  well  as  in  the  fed- 
eral courts.  It  is  really  remarkable  that  so  much  litigation 
should  have  accompanied  the  development  of  so  young  an 
industry.  Apparently  every  conceivable  point  of  litigation 
has  been  determined  in  contests  over  electrical  patents,  and 
an  attorney  famihar  with  the  history  and  findings  of  electri- 
cal patent  cases  is  well  equipped  for  general  practice  in  the 
Patent  Department. 

Is  McGraw  going  to  quit?  Will  Johnston  drive  the 
Journal  out  of  the  field?  These  are  questions  suggested  by 
the  present  relations  of  the  two  eastern  trade  papers  devoted 
to  street  railway  enterprises.  People  out  here  are  wonder- 
ing how  street  railway  men  will  receive  Johnston's  methods, 
how  they  will  like  to  be  relieved  of  the  responsibility  of  plac- 
ing their  advertisements,  and  whether  they  will  believe  all  the 
pretty  stories  the  newcomer  will  tell  them  with  an  air  of 
child-like  simplicity.  By  the  way,  what  has  become  of  John- 
ston's Electrical  World,  which  its  publisher  claimed  was 
circulated  in  every  part  of  the  country  and  reached  all  the 
trade?  Can  it  be  possible  that  the  "pioneer"  is  working 
what  the  boys  would  call  a  "double  header"  on  the  trade? 
Perish  the  thought ! 


In  determining  to  await  the  publication  of  the  opinion  of 
the  United  States  Circuit  Court  of  Appeals  in  the  Berliner 
case  before  announcing  its  policy,  the  Telephone  Protective 
association,  recently  formed  in  Chicago,  displayed  excellent 
judgment.  The  movement  seems  to  have  received  much  en- 
couragement, and  there  is  reason  to  believe  that  the  new  as- 
sociation will  pursue  a  dignified,  conservative  course.  It 
lias  gone  about  t^^is  business  in  a  very  pragtic^l  manner,  se- 


cured good  legal  advisers,  upon  whose  report  its  plans  will  be 
formed.  All  the  preliminary  steps  have  been  taken,  an  or- 
ganization has  been  perfected,  and  the  members  are  now 
calmly  awaiting  the  court's  opinion  before  beginning  the  fight. 
The  interests  involved  leave  no  room  for  doubt  that  the 
Bell  company  will  find  determined  and  active  opposition 
if  it  attempts  to  regain  a  monopoly  of  the  telephone  field. 


There  is  not  as  much  authentic  information  at  hand 
concerning  the  extent  of  electric  lighting  in  large  cities  as 
might  be  desired,  but  the  importance  of  keeping  such  a 
record  is  being  impressed  upon  municipal  officials  and 
electric  companies,  and  in  some  cities  the  work  of  gathering 
these  statistics  is  now  under  way.  Figures  presented  else- 
where in  this  issue  show  that  in  Paris  a  year  ago  there  were 
five  central  station  companies  supplying  5,553  arc  lamps 
and  201,677  incandescent  lights  to  4,484  patrons  at  an  ex- 
pense of  5,643,391  francs.  The  output  of  those  stations 
combined  was  reported  as  4,858,264  kilowatt  hours.  Com- 
paratively speaking,  this  is  not  a  very  good  showing  for  the 
gay  French  metropolis,  but  it  certainly  shows  considerable 
advancement,  and  the  next  returns  will  undoubtedly  disclose 
a  far  greater  increase  in  the  use  of  electricity  for  illumina- 
tion than  has  marked  the  history  of  any  preceding  twelve 
months. 


According  to  the  reports  from  the  Northwest,  activity 
in  the  telephone  field  has  not  been  affected  by  the  Berliner 
decision.  Correspondents  ofthe  Western  Electrician 
announce  many  new  enterprises  in  that  section,  and  there 
seems  to  be  no  lack  of  confidence  in  the  ability  of  rival  con- 
cerns to  compete  successfully  with  the  Bell  companies.  In 
one  instance,  at  least,  when  the  old  concern  formally  issued 
an  announcement  warning  the  public  against  the  use  of  tele- 
phones put  in  by  a  rival  company,  it  made  the  claim  that 
the  recent  Berliner  decision  gave  the  Bell  company  the  ex- 
clusive right  to  operate  telephones.  This  warning  was 
spurned  by  those  to  whom  it  was  addressed,  and  pro- 
nounced a  "blufT'  by  the  competing  company,  which  met 
these  claims  by  the  statement  that  the  much-talked  of  decis- 
ion did  not  in  any  way  establish  the  validity  of  the  claims 
made  in  the  Berliner  patent,  but  merely  reversed  the  judg- 
ment of  the  lower  court,  which  pronounced  the  granting  of 
the  patent  illegal  on  the  grounds  that  it  had  been  improperly 
made  by  the  Patent  Office,  and  that  the  company  in  whose 
favor  it  was  issued  had  used  improper  means  to  keep  it  in  the 
Patent  Oflice  until  the  expiration  of  the  Bell  patent.  Bell 
company  officials,  it  is  said,  are  very  much  annoyed  at  the 
persistence  with  which  rival  companies  reiterate  the  charges 
of  fraud  that  were  made  in  connection  with  ihe  Berliner 
patent,  and  assert  that  the  late  decision  effectually  disposes 
of  these  charges.  It  is  not  to  be  wondered  that  the  com- 
pany dislikes  the  idea  of  having  these  charges  constantly 
paraded  before  the  public.  If,  when  the  opinion  of  the 
United  States  Court  of  Appeals  is  handed  down,  it  is  shown 
that  the  company  kept  within  the  spirit  and  letter  of  the 
law,  it  will,  of  course,  have  good  grounds  for  protest- 
ing against  further  reiteration  of  these  charges.  The  de- 
cision of  the  court,  whatever  it  may  be,  must  be  ac- 
cepted as  final,  and  private  opinion  or  personal  preju- 
dice must  give  way  before  the  judgment  of  that  tribunal. 
However,  it  might  be  well  for  all  concerned  to  await 
the  publication  of  the  opinion.  That  alone  can  deter- 
mine the  controversy.  No  one  is  authorized  to  speak  for 
the  court  in  this  matter,  and  certainly  no  one  has  a 
right  to  anticipate  the  position  of  the  judges  in  the  ques- 
tions submitted  for  their  consideration.  In  the  mean- 
time conservative  men,  whose  opinions  are  of  value, 
will  not  be  influenced  in  their  views  by  reckless  state- 
ments of  either  party  to  this  controversy. 

At  home  and  abroad  there  is  reason  to  rejoice  over  the 
prospect  for  improvement  in  trade,  and  American  manu- 
facturers will  doubtless  take  occasion  to  improve  the  oppor- 
tunities afforded  them.  While  in  this  country  there  is  a 
general  revival  of  busiiie5S  all  along  the  line,  there  is  prom- 
ise also  of  a  much  greater  development  of  our  foreign  trade 
than  has  heretofore  been  possible.  It  is  true  that  wiih  ex- 
isting freight  rates  American  manufacturers  will  find  it 
difficult  to  take  advantage  of  the  opening  of  Oriental  ports 
to  our  products,  but  the  future  is  filled  with  glowing  prom- 
ises. In  japan,  especially,  the  feeling  toward  America  is 
particularly  friendly,  as  is  shown  by  the  considerable 
amount  of  American  machinery  in  use  there.  The  Japanese 
have  studied  the  American  methods  of  construction  in  elec- 
trical work;  they  are  operating  dynamos  and  motors  of  Amer- 
ican manufacture,  and  their  telegraph  and  telephone  service  is 
patterned  after  that  of  this  country.  It  is  believed,  too, 
that  American  goods  would  find  favor  in  China,  and  the 
United  States  consul  at  Shanghai  has  suggested  that  "the 
geographical  positions  of  China  and  the  United  States  favor 
closer  and  more  valuable  trade  relations.  The  large  popu- 
lation ofthe  former  invites  the  produce  of  the  latter,  and 
China  is  the  nation  who^e  present  ant]  future  wants  merit 


the  sedulous  attention  of  the  business  men  of  the  United 
States."  It  should  be  borne  in  mind,  too,  that  a  pro- 
vision of  the  peace  agreement  between  Japan  and  China 
requires  that  China  shall  hereafter  admit  into  her  ports  free 
of  customs  duty  all  forms  of  modern  machinery,  including 
machinery  for  cotton  manufacturing,  printing  presses,  elec- 
tric lights,  telephones  and  many  other  mechanical  devices. 
Our  trade  relations  with  Central  and  South  American  coun- 
tries are  also  improving,  and  there  seems  to  be  a  tendency 
toward  reviving  many  of  the  electrical  projects  that  were 
contemplated  at  the  time  of  the  panic  in  the  Spanish  American 
republics.  In  many  of  these  Americans  were  interested  as 
backers  or  contractors,  and  in  such  enterprises  machinery 
made  in  the  United  States  would  naturally  be  given  the 
preference.  It  is  reported  that  several  power  transmission 
schemes  will  be  put  on  foot  within  a  few  months;  that  the 
building  of  several  telegraph  lines  is  contemplated  this  year 
and  that  telephone  service  will  be  greatly  developed  at  once. 
In  this  latter  branch  particularly  the  Americans  have  taken 
the  lead.  At  the  present  time  an  American  company  is 
putting  in  a  plant  in  Venezuela,  which  will  supply  all  the 
government  departments  as  well  as  business  men.  The 
United  States  consul  at  Maracaibo  has  notified  the  State 
department  at  Washington  that  the  telephone  service  in 
Venezuela  is  assuming  important  proportions,  that  long- 
distance lines  connect  many  remote  places,  and  that  local 
exchange  service  is  growing  in  popular  favor.  But  by  far 
the  most  pleasing  intelligence  contained  in  this  report  is 
the  announcement  of  the  success  of  the  American  com- 
pany which  has  been  introducing  the  service  there.  It  is 
gratifying  to  learn  that  Yankee  enterprise  is  recognized 
and  encouraged  even  in  Spanish  American  countries. 


The  problem  presented  by  the  question  of  using  saOs'y 
fenders  on  the  cable  and  electric  cars  which  furnish  the  sur- 
face rapid  transit  of  American  cities  is  one  that  is  perplexing 
many  a  street  railway  manager.  The  daily  papers  clamor 
for  fenders  for  the  protection  of  the  public,  and  when  one 
is  confronted  with  the  shocking  death-roll  of  electric  railway 
operation  in  Brooklyn  and  Philadelphia  it  is  not  to  be  won- 
dered at  that  the  press  should  insist  on  every  possible  pre- 
caution that  can  be  taken  to  prevent  accidents.  But  the 
question  is.  Do  the  fenders  offer  an  adequate  remedy  ? 

In  the  old  and  populous  cities  of  the  East  the  streets  are 
comparatively  narrow  and  crowded  with  vehicles  and  pedes- 
trians during  many  hours  of  the  day.  In  Brooklyn,  in  ad- 
dition, several  lines  are  brought  to  one  down-town  thorough- 
fare, congesting  an  already  busy  street  and  increasing  the 
danger  of  collisions.  When  to  these  unfavorable  condi- 
tions is  added  the  fact,  unfortunately  true,  that  the  manage- 
ment of  several  of  the  roads  adopted  the  niggardly  policy  o  f 
employing  cheap  and  incompetent  motormen  and  requiring 
them  to  make  a  maximum  number  of  trips  a  day  to  earn  liv- 
ing wages,  it  will  he  seen  that  all  things  seemed  to  work 
together  for  evil.  Many  of  these  conditions  can  be  remedied, 
and  it  is  certain  that  if  people  are  not  struck  by  the  cars 
there  will  be  no  use  for  fenders. 

Then,  too,  the  public  was  careless  and  often  very  unrea- 
sonable. A  compaign  of  education  was  necessary.  It  is 
not  possible  to  have  rapid  transit  by  mechanical  means  on 
surface  hnes  and  at  the  same  time  allow  children  to  use  the 
space  between  the  car  tracks  as  a  playground.  The  exces- 
sive speed  of  the  cars  was  rightfully  condemned  in  Brooklyn ; 
yet  when  the  companies  sent  the  cars  through  the  streets  at 
a  lower  rate  the  new  order  of  things  was  denounced  as  a 
ruse  to  disgust  the  people  with  slow  speed  when  it  was 
possible  to  operate  the  cars  at  a  moderately  high  speed 
with  perfect  safety.  There  was  much  wild,  excited  talk, 
subversive  of  social  order,  and  a  confusion  of  impracticable 
suggestions.  A  large  portion  of  the  community  apparently 
held  that  the  directors  and  stockholders  of  the  companies 
had  forfeited  all  their  rights  as  men  and  citizens,  and  lost 
sight  ofthe  sober  proportions  of  justice  and  right. 

But  after  all  other  safeguards  have  been  adopted — when 
the  cars  are  operated  by  careful  and  competent  motormen 
paid  in  such  a  manner  as  to  have  no  interest  in  making 
reckless  time;  when  the  speed  is  properly  regulated  with 
reference  to  the  locality;  when  the  most  efficient  brakes  ob- 
tainable are  employed;  when  the  public  learns  the  respect 
and  caution  due  to  the  improved  service — is  there  still  a  use 
for  car  fenders?  This  is  a  question  on  which  conscien- 
tious and  thoughtful  street  railway  men  differ.  Many  hold 
that  no  type  of  fender  has  appeared  that  is  of  sufficient 
practical  value  to  justify  its  use.  On  the  other  hand,  a 
leading  official  of  a  Baltimore  company,  in  a  recent  con- 
versation with  a  representative  of  this  journal,  stated  that 
the  use  of  fenders  on  his  system  had  resulted  in  the  saving 
of  many  lives,  as  shown  by  the  actual  reports  of  employes. 
If  this  is  the  case  in  Baltimore,  Brooklyn  and  Philadelphia 
may  well  profit  by  the  experience.  And  why  could  not 
the  American  Street  Railway  association  undertake  a  care- 
ful investigation  of  the  whole  subject?  If  fenders  are  nee-  ^ 
essary  to  saye  liTe,  th?y  must  be  employed. 
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Telephone  Protective  Association. 

As  announced  last  week,  the  manufacturers  of  telephones 
not  controlled  by  the  American  Bell  Telephone  company 
are  preparing  to  fight  that  concern,  and  with  this  purpose 
have  held  several  conferences  in  Chicago  during  the  last 
week.  In  response  to  the  inquiries  sent  out  by  J.  E.  Kee- 
lyn  of  the  Western  Telephone  Construction  company,  about 
fifty  letters  were  received  pledging  the  support  of  the  writers 
and  encouraging  the  project.  The  preliminary  steps  toward 
forming  a  permanent  organization  were  taken  and  it  was  de- 
cided to  adopt  the  name  of  the  Telephone  Protective  Asso- 
ciation of  America.  The  following  named  officers  were 
chosen: 

President — J.  E.  Keelyn,  Western  Telephone  Construc- 
tion company,  Chicago. 

First  vice-president — J.  R.  Johnson,  Viaduct  Manufactur- 
ing company,  Baltimore,  Md. 

Second  vice-president— S.  J.  Turnbridge,  Utica  Fire 
Alarm  Telephone  company,  Utica.  N.  V. 

Secretary — Paul  W.  Bossart,  Minneapolis,  Minn. 
Executive  committee — H.  T.  Johnson,  Manhattan  Elec- 
trical Supply  company,  New  York;  P.  C.  Burns,  American 
Electric  Telephone  company,  Kokomo,  Ind.;  H.  C.  Efedge, 
Standard  Electric  &  I'elephone  company,  Madison,  Wis.; 
M.  O.  Anthony,  Anthony  company,  Cincinnati;  J.  G. 
Ihmsen,  Keystone  Telephone  company,  Pittsburg,  Pa. 
President  Keelyn's  address  on  assuming  office  follows: 
The  telephone  public  is  alert  to  the  fact  that  unstable 
conditions  surround  it.  It  has  known  that  in  one  place  a 
low  rate  of  rental  provides  a  high  character  of  service,  and 
vice  versa  in  another.  The  American  people  in  spirit  are 
generous  and  sacrificing.  There  seems  a  necessity  at  this 
lime  for  shaping  matters  to'such  definite  form  a^  to  provide 
agamst  a  recurrence  of  conditions  which  have  operated  to 
the  disadvantage  of  the  progress  of  the  art  of  telephony 
and  its  commercial  extension.  The  unscrupulous  methods 
of  the  past  must  be  kept  in  mind  and  measures  obtained  to 
counteract  their  influence.  Organized  force  must  be  met 
with  organized  force.  The  centralized  efforts  of  the  com- 
bination should  be  encountered  by  opposite  centralized 
efforts  where  conditions  demand  it.  In  this  work  it  is  ap- 
parent that  the  welfare  of  all  of  us  has  a  common  interest. 
Prejudice  should  be  laid  asi  le  and  harmonious  effort  made 
upon  lines  which  are  to  the  general  advantage  of  all. 
Healthy  competition  necessarily  involves  the  elucidation  of 
the  strong  points  of  each  as  well  as  the  weak  points  of  each 
other,  in  a  prosperous  strife  for  trade.  The  public  desires 
this  character  of  competition,  but  it  is  neither  to  the  interest 
of  the  public  nor  to  those  engaged  in  this  work  that  unfair 
methods  be  restored  to,  or  illegitimate  propensities  en- 
larged upon, or  careless  imputations  or  innuendoes  developed. 
It  was  determined  to  await  the  publication  of  the  opin- 
ion of  the  United  States  Circuit  Court  of  Appeals  in  the 
Berliner  case  before  announcing  the  policy  of  the  associa- 
tion. The  next  meeting  of  the  association  will  be  held  at 
Pittsburg  immediately  following  the  handing  down  of  this 
decision.  An  attorney  was  selected  and  instructed  to  be 
present  at  Boston  and  determine  the  exact  position  of  the 
Berliner  patent  and  its  effect  upon  the  telephone  interests 
of  members  of  the  association,  and  make  a  special  report  to 
each  member  in  good  standing.  This  attorney,  it  is  under- 
stood, if  his  investigation  warrants  it,  will  enter  such  ob- 
jections or  offer  such  information  as  would  seem  proper  to- 
ward preventing  a  form  of  order  by  the  united  States  Court 
of  Appeals  to  go  on  record  as  might  anticipate  the  right  of 
defense  by  others  or  involve  a  precedent  in  other  cases. 
The  attorney  selected  will  make  a  full  report  to  the  associa- 
tion at  Pittsburg. 

Another  feature  of  the  policy  of  the  association  is  to  en- 
courage state  organizations,  like  the  Ohio  association  al- 
ready referred  to  in  these  columns.  Similar  organizations 
will  be  formed  in  every  state  in  the  union,  and  the  fight 
against  the  Bell  companies  directed  through  them  by  the 
national  organization. 


East  Tennessee    Telephone     Company 
Forced   to  Make  Reductions. 

[From  the  Daily  Neivs^  Bristol,  Tenn.] 

Justice  is  one  of  the  strongest  elements  in  the  makeup  of 
mankind  when  properly  appealed  to. 

The  East  Tennessee  Telephone  company  refused  to  re- 
duce the  rent  of  their  telephones  in  Bristol  when  they  were 
solicited  and  entreated  to  do  so.  In  self-defense  our  citi- 
zens held  a  mass  meeting  for  the  purpose  of  relieving  them- 
selves of  the  oppressive  charges  of  this  company.  The  re- 
sult of  that  meeting  was  that  a  company  was  formed  among 
our  people,  who  have  given  bond  and  made  a  contract  to 
furnish  the  citizens  of  Bristol  a  telephone  service  for  much 
less  money  than  the  East  Tennessee  company  was  charging 
for  the  same  service,  and  since  our  own  company  has  ma- 
terialized and  is  developing  an  energy  which  nothing  can 
check,  the  East  Tennessee  company  seems  disposed  to  give 
any  kmd  of  a  service  and  at  most  any  price.  This  they 
have  a  right  to  do  legally.  But  the  eternal  justice  of  God, 
which  is  strongly  reflected  in  his  creature  man,  speaks  out 
and  says  that  our  home*company  must  be  sustained  and  sup- 
ported as  a  moral  duty. 

They  have  complied  with  their  contract.  They  have 
done  what  no  amount  of  reasoning  could  do,  viz. ,  break  the 
back  of  the  telephone  monopoly  in  our  town,  and  we  would 
dislike  to  think  that  we  have  a  citizen  in  Bristol  who  would 
patronize  an  institntion  which  has  acted  as  this  company  has 
acted. 

We  have  no  war  to  make  against  the  employes  of  the 
East  Tennessee  company,  but  we  take  the  broad  ground 
of  justice  as  our  platform  and  speak  from  that  standpoint. 


WESTERN    ELECTRICIAN. 
Telephone  News  from  the  Northwest. 

[From  ihe  Minneapolis  correspondent  of  the  Western  Electrician.] 

The  Wizard  Telephone  company  of  Council  Bluffs,  la., 
is  in  a  peck  of  trouble.     The  first   thing  to  seriously  annoy 
it  was  a  peremptory  demand  to  know  how   the   president, 
C.   J.  Willow,   came  in   possession   of  a  typewriter  which 
was  stolen  m  Denver  on  January  8th.     Willow's  explana- 
tion, that  he  had  one   of  his   own   which   was  damaged  in 
transit  and  that   the   railroad  company  had  supplied  him 
with   the  one  in  question,  was  not  considered  entirely  sat- 
isfactory.    Later  the  story  was  changed,  and  Willow  said 
that  he  bought  the  machine  from  a   man  in   Kansas   City, 
who   was  hard  up.     The  two  stories  aroused  the  suspicion 
of  Ell  Brown,  a  Council  Bluffs  man  and  the  only  one  wh^ 
has  put  any  money  in  the  company.     He  thereupon  declared 
that    the    business    of    the    ccnpany     could    not     pro- 
ceed as  long  as    Willow  was  connected  with   it,   which 
brought  matters  to  an  abrupt  stop,  as  Willow  seemed  to  be 
short  on  money.     Brown  claims  to  be  about  $3,600  out  for 
his  connection  with  the  company.     He  guaranteed  board 
and  tailors'  bills  for  Willow  and  DeLee,    the  secretary,  and 
in  fact  about  supported  them.     He  notified  them  that  they 
must  either  buy  his  stock  or  let  him  get  out,  but  they  in- 
stead voted  to  each  of  the  three  $5,500  stock,  to  be  paid 
for  by  their  individual  notes.     This  would  have  suited  Wil- 
low and  DeLee  nicely,  as.  they  are  both  judgment-proof, 
while  Brown  has  property  enough  so  that  a  $5, 500  judgment 
would  stick.     Fearing  that  they  would  vote  to  have  suit  com- 
menced on  the  stock,  he  took  measures  to  bring  the  business 
to  a  standstill,  by  instigating  creditors   to  sue  and  attach. 
Suit  for  $1,000  attorneys  fees,  due  for  work  in  securing  a 
franchise  from  the  city,  was  brought  by  W.  H.  Ware,  and 
three  other  suits  for  $100  each  were  brought.    ^Willow  and 
DeLee  have  hidden  the  books  of  the  company  and  no  state- 
ment of  the  company's  affairs  can  be  made.   Willow  has  given 
people  to  understand  that  he  possesses  patents,  but  when 
pressed  admitted  he  had  none,  but  simply  a  caveat.     He 
says  he  has  made  application   for  patents  and  that  he  did  ■ 
not  represent  to  Brown  that  he  had  patents.     Willow  has 
since  resigned  as  president  of  the  company,  and  turned  over 
to  Eli  Brown  all  his  interests,  authorizing  Brown  to  act  for 
him.  A  man  named  Belford  has  been  with  Willow  for  some 
time,  and  though  not  connected  with  the  company  he  seemed 
to  be  connected  with  Willow.     It  was  learned  ihat  he  was 
knov/n  in  Kansas  City,  from  which  he  came,  as  Bell,  and  that 
he  was  an  accomplice  of  Willow  t'nere,  who  was  known   as 
Perry.    Bell  posed  as  treasurer  of  the  Trunk  Line  Telephone 
company  there  and  gave  Perry  &  Co.  large  contracts  for 
electrical  work,  which  Perry,  as  Willow,  used  to  establish 
his  standing  with  the  other  members  of  the  company.     Mr. 
Green,  manager  of  the  Gate  City  company  of  Kansas  City, 
has  identified  Willow  as  Perry,  and  also  identified  the  stock 
in  the  Wizard  Telephone  company's  "  plant"  as  stuff  which 
had  departed  from  Kansas  City  with  Perry  and  which  his 
company  had  furnished.     Notwithstanding  all  this,  Willow 
declares  his  innocence. 

The  Oshkosh  Northwestern  Telephone  compiny  of  Osh- 
kosh.  Wis.,  says  the  Berliner  patent  decision  will  not  make 
any  difference  to  it,  and  that  it  will  build  its  exchange  any 
way. 

Telephone  competition  at  Widona,  Minn.,  is  pretty  hot. 
The  Winona  Telephone  company  has  recently  begun  oper- 
ating its  exchange,  and  recently  came  out  in  the  press  with  a 
card,  in  which  it  charged  the  Northwestern  Telephone  Ex- 
change with  doing  everything  to  destroy  competition,  in- 
cluding offering  'phones  free,  paid  editorials  and  advertise- 
ments against  the  use  of  any  battery  transmitter  not  fur- 
nished by  the  Northwestern  company.  In  conclusion  the 
new  company  defies  its  older  rival. 

The  Northwestern  Telephone  Exchange  has  notified  the 
public  through  the  press,  "  on  account  of  the  recent  decision 
of  the  United  States  Court  of  Appeals  confirming  the  Ber- 
liner patent,"  that  it  cautions  all  persons  using  battery 
transmitting  telephones,  except  those  furnished  by  this  com- 
pany, to  immediately  discontinue  their  use.  Paul  Bossart 
of  La  Crosse,  in  a  letter  to  the  JMinneapolis  Joia-nal^  calls  it 
a  bluff  and  says  the  opinion,  when  made  public,  which  will 
be  about  June  loth,  will  be  seen  not  to  cover  any  territory 
controlled  by  the  Northwestern  Telephone  Exchange.  The 
words  "  Circuit  Court,"  he  says,  are  omitted,  making  the 
notice  incorrect  and  misleading.  He  says  the  decision  deter- 
mines the  right  of  the  Patent  Office  to  issue  this  patent 
under  circumstances  which  caused  the  government  to  bring 
charge  of  fraud  in  connection  with  its  issue.  The  claims  of 
the  Berliner  patent  have  not  been  sustained  by  any  court, 
he  asserts,  and  the  notice  is  nothing  but  an  intimidation. 

The  New  Auburn  &  Glencoe  Telephone  company  has 
been  formed  at  New  Auburn,  Minn.,  to  build  a  telephone 
line  to  Glencoe,  about  nine  miles. 

The  Home  Telephone   company  of  Sioux  City,  la.,  has 
let  the  contract  for  the  instruments  in  its   exchange    to   the 
Standard  Telephone  company  of  Madison,  Wis. 
Jones  ^1  Winter  of  Chicago  secured  the  contract  to  put 
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in    the  telephone  exchange  for    F.  S.    Haines  and    j.    A. 
Melone  in  Rochester,  Minn. 

The  Marquette  County  Telephone  company  has  been 
formed  in  Ishpeming,  Mich.,  with  the  avowed  purpose  of 
competing  with  the  Bell  system,  and  has  let  contracts  for 
the  construction  of  aline. 

The  I-Iogan  Telephone  company  of  Chicago  has  made  a 
proposition  to  Spring  Valley,  Minn.,  to  put  in  a  telephone 
exchange  if  50  subscribers  are  secured  and  a  local  stock 
company  with  $3,000  capital  stock  formed. 

The  Detroit  Telephone  company  has  incorporated  at  De- 
troit, Minn.,  with  $io,ooo  capital  stock. 

Citizens  of  Mitchell,  S.  D.,  contemplate  forming  a  com- 
pany to  build  a  telephone  line  to  Sioux  Falls,  S.  D.,  and 
Sioux  City,  la.,  basing  their  hopes  on  the  "expiration  of 
the  Bell  telephone  patents."  If  this  should  prove  success- 
ful, the  line  will  be  extended  tu  the  Black  Hills.  Other 
companies  are  projected  to  cover  South  Dakota  sufficiently 
to  drive  the  telegraph  companies  out  of  business. 

The  Fountain  City  Telephone  company  of  Fountain  City, 
Minn.,  has  been  incorporated  in  Fountain  City,  Minn.,  and 
work  has  been  begun  on  an  exchange. 

The  Wisconsin  Telephone  compiny  is  arranging  to  give 
telephone  connection  in  small  towns,  where  five  or  more 
subscribers  can  be  secured,  A  metallic  circuit  will  be  put 
in  connecting  the  subscribers  with  each  other  and  with  the 
public  station  for  toll  line  onnection.  Connection  will  be 
made  automatically,  obviating  the  use  of  an  operator.  Rates 
will  be  $2  per  month  for  either  residence  or  business  within 
one  mile  of  the  public  station. 

Neil  Wilkin  and  John  Walsh,  of  the  Burlingtonand  Oska- 
loosa,  la. ,  exchanges,  J.  C.  Dekolty  of  the  Albia  exchange, 
and  members  of  the  Ottumwa  Telephone  exchange,  are 
taking  steps  to  construct  telephone  lines  throughout  the 
state.     A  company  will  be  formed  at  an  early  date. 

The  Pierre  Telephone  company  of  Pierre,  S.  D.,  is 
putting  in  a  plant  for  Pierre,  East  Pierre  and  Fort  Pierre. 
Connections  with  other  towns  will  be  made  in  the  future. 
The  Standard  Telephone  &  Telegraph  company  of  Mad- 
ison, Wis.,  has  secured  one  of  the  buildings  in  the  Gill 
block. 

W.  J.  Bell  has  the  contract  to  extend  the  Winona  Tele- 
phone company's  line  from  Winona  to  Fountain  City, 
Minn.,  and  thence  up  the  Waumandee  Valley. 

'I'he  Union  Telephone  company  is  extending  its  line  from 
Ono  to  Rock  Elm,  Wis.,  about  nine  miles. 

The  Iowa  Union  Telephone  company  is  completing  long- 
dis'ance  connection  from  Burlington  to  Columbus  Junction, 
Wapello,  Mediapolis  and  Morning  Sun,  giving  connection 
with  all  river  points  between  Keokuk  and  Dubuque. 

V.  Mowery  and  others  are  soliciting  subscribers  for  a 
new  telephone  system  in  Ottumwa,  la.  They  offer  to  put 
in  an  exchange  if  they  secure  90  per  cent,  of  the  sub- 
scribers of  the  present  company,  and  they  are  getting  a  good 
number. 

The  Wood  County  Telephone  company  has  been  incor- 
porated at  Grand  Rapids,  Wis. 

The  La  Crosse  Telephone  company  has  let  the  contract 
for  setting  poles  for  its  system  in  La  Crosse,  Wis.,  to  Miller 
&  Dolan,  Winona,  Minn.,  for  $1,837. 

The  Blue  Earth  Valley  Telephone  company  of  Winne- 
bago City,  Minn.,  has  been  incorporated,  with  $50,000  cap- 
ital stock. 

The  Northwestern  Telephone  Exchange  has  connected 
Winona,  Minn.,  on  a  long-distance  line. 

Telephone  connection  has  been  made  between  Wabasha, 
Minn.,  and  Minneiska,  Minn. 

Frank  Zeller  is  an  applicant  for  a  telephone  franchise  in 
West  Superior,  Wis. 

A  telephone  line  has  been  run  between  Austin  and  Lyle, 
Minn. 

Baxter  Telephone  Company. 

At  the  annual  meeting  of  the  stockholders  of  the  Baxter 
Overland  Telephone  &  Telegraph  company  of  Central 
New  York,  in  Utica,  the  following  board  of  directors  was 
chosen  for  the  ensuing  year:  Charles  W.  Mather,  J.  B. 
Turnbull,  B.  D.  Gilbert,  T.  Jay  Griffith,  Palmer  M. 
Wood,  Andrew  W.  Mills,  Dr.  M.  O.  Terry,  Louis  Friede, 
Counted  Munson,  S.  Mansbach  and  Charles  L.  Sharp.  A 
local  paper  says  that  at  the  last  annual  meeting  of  the 
stockholders  it  was  decided  to  execute  a  mortgage  upon 
the  plant  sufficient  to  pay  all  the  company's  ihdebtedness, 
which  amounts  to  about  $S,ooo.  The  plans  have  not  been 
carried  out  for  the  reason  that  there  has  not  since  been  a 
meeting  of  the  board  of  directors  at  which  a  quorum  was 
present.  It  is  the  intention  of  the  directors  to  place  the 
affairs  in  such  shape  that  there  will  not  be  a  cent's  worth 
of  indebtedness  and  then  to  either  operate,  lease  or  sell  the 
plant,  which  is  valued  at  $33,000,  to  say  nothing  of  the 
franchise  including  the  rights  of  Oneida,  Herkimer  and 
Lewis  counties.  The  last  Bell  telephone  patent  which  re- 
strained the  Baxter   company  from   operat'ng  its  lines  exr 
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pired  in  February.  The  injunction  remains  until  dissolved 
by  the  courts,  but  such  a  motion  will  not  be  made  until  the 
Baxter  company's  internal  difficuliies  are  straightened  out. 
When  the  latter  company  was  enjoined  it  had  324  'phones 
in  operation.  It  is  thought  that  no  difficulty  will  be  ex- 
perienced in  securing  long-distance  'phones.  The  officers 
of  the  company  promise  that  if  operations  are  resumed, 
telephone  rates  will  be  materially  lowered,  for  the  company 
has  no  royalties  to  pay.  There  are  S3  stockholdeis  in  ihe 
company,  residing  in  Ulica,  Clinton,  Waterville,  Mohawk, 
Little  Falls  and  BoonviUe.  The  officers  are:  President, 
C.  W.    Mather     vice-president,  T-    1^-  Turnbull;  secretary, 


ECONOMIC   REGULATING  SOCKET. 
A.  M.  Mills;  treasurer,  Dr.  M.  O.  Terry;  executive  commit- 
tee, Louis   Friede,  C.  Sautter,  Jr.,  and   Palmer  M.  Wood, 
Herkimer. 


Economic  Regulating  Socket. 

The  regulating  lamp  socket  of  the  Electric  company,  56 
Broadway,  New  York,  herewith  illustrated,  is  known  as  the 
*'Economic"  because,  when  the  light  is  regulated  lothe 
lowest  point  desirable,  a  saving  in  current  of  69  per  cent,  is 
effected.  The  regulation  is  made  by  simply  turning  the  key. 
The  socket  is  of  the  same  size  and  shape  as  non-regulating 


Drop  Forged  Railway  Specialties. 

In  addition  to  ihe  valuable  line  of  agencies  now  controlled 
by  the  Central  Electric  company,  Chicago,  it  has  secured 
the  western  business  for  the  Billings  ^^  Spencer  company, 
Hartford,  Conn.,  manufacturer  of  drop  forgings.  Charles 
E.  Billings  organized  in  1S69  the  Billings  <S:  Spencer  com- 
pany. He  had  been  connected  with  the  Colt's  Patent  Fire 
Arms  company  for  several  years,  and  afterward  was  general 
manager  at  the  gun  factories  of  E.  Remington  &  Sons.  The 
process  of  mechanical  forging  at  that  time  was  crude,  ths 
work  imperlect  and  the  limits  of  practical  application  nar- 
row. For  a  long  lime  the  latent  possibilities  in  the  system 
waited  for  the  right  man  to  develop  them.  It  remained  for 
Mr.  Billings,  organizer  and  president  of  this  company,  to 
perfect  the  art  of  drop  forging,  which  has  been  done  on  sci- 
entific principles.  The  products  are  machinists'  tools,  bi- 
cycle forgings  and  other  mechanical  specials  which  have 
been  adopted  as  standards  both  in  this  country  and  abroad. 
While  visiting  the  Edison  Machine  Works  in  New  York  a 
few  years  ago,  Mr.  Billings  conceived  the  idea  that  commu- 
tator segments  could  be  drop  forged.  After  a  series  of  ex- 
periments which  resulted  satisfactorily,  an  invoice  of  drop 
forged  pure  lake  copper  commutator  segments  was  shipped 
to  the  Edison  company.  The  segments  are  drop  forged 
from  pure  lake  copper,  each  one  made  of  a  single  piece  of 
wrought  copper,  having  a  homogeneous  molecular  structure 
throughout  of  the  greatest  possible  density  with  an  increased 
efficiency. 

The  Billings  patent  drop  forged  commutator  bars  are  now 
in  general  use  on  the  street  railways  and  have  been  adopted 
by  many  large  electric  manufacturing  companies. 

The  successful  adaptation  of  drop  forged  commutator 
segments  suggested  the  advantages  of  producing  wrought 
metal  as  a  substitute  for  ordinary  brass  castings  in  the  man- 
ufacture and  construction  of  overhead  trolley  equipment. 

The  insulating  compound  used  is  "colophite,"  manufac- 
tured by  S.  J.  Hoggson,  the  original  inventor  of  celluloid. 
"Colophite"  is  a  natural  preservative  impervious  to  cli- 
matic influences  of  oxygen,  snow,  ice  and  moisture,  which 
are  the  source  of  decay  in  perishable  substances.  A  series  of 
electrical  tests  has  been  made,  and  the  results  indicated  a 
a  resistance  of  337,000  megohms.  The  crushing  strength 
of  the  center  hard  rubber  disk  is  12,000  pounds.     The  great 


forged  yokes  of  either  Tobin  bronze  or  galvanized  steel  for 
double  and  single  pull-offs  and  straight  line  hangers. 

In  the  cut,  Fig.  i,  is  a  sectional  view  of  the  straight  line 
hanger  showing  the  interior  construction;  Fig.  2,  double 
pull-off  assembled;  Fig.  3,  drop  forged  yoke  for  single  pull- 
off,  furnished  either  rigid  or  interchangeable;  Fig.  4,  stand- 
ard stud  insulated  with  "colophite"  with  hexagonal  nut 
threaded  either  ^s  i"ch  or  }(  inch  long  under  hexagon  head; 
Fig.  5,  dropforged  steel  bare  stud  before  being  insulated; 
-Fig.  6,  dropforged  bolts  for  adjustable  strain;  Fig.  7,  ad- 
justable strain  assembled,  showing  the  drop  forged  bolts, 
right  and  left,  lock  nut,  aluminum  bronze  ij'g  inch  hexa- 
gon sleeve  insulated  by  attaching  a  "colophite"  ball  strain. 
Fig.  8  illustrates  the  preliminary  operation  of  drop  forging 


FIG.     II.       DROP    FORGED    RAILWAY    STECIALTIES. 

the  Billings  patent  commutator  segments,  showing  a  cylindri- 
cal unalloyed  copper  rod  shaped  to  the  requisite  length,  healed 
to  a  malleable  state.  ^Vhile  in  this  condition  it  is  subjected 
to  the  action  of  successive  pairs  of  dies  in  a  drop  hammer. 
By  the  first  pair  of  dies  the  so-called  operation  of  "breaking 
down,"  the  rod  is  ready  for  subsequent  forging  and  bending 
of  arms  to  the  required  shape  to  fit  any  special  commutator. 
Fig.  9  shows  the  first  result  of  the  "striking  up,"  which  pro- 
duces a  bar  in  an  unfinished  state  to  conform  to  the  specified 
type.  The  bar  is  then  treated  with  acid  for  the  purpose  of 
removing  oxide.  When  cold  the  flashed  edges  on  the  bar 
are  trimmed  in  the  usual  manner  and  then  the  bar  subjected 


makes  and  is  adapted  for  either  direct  or  alternating  current. 
This  socket  is  of  simple  construction  and  is  easy  to  wire. 


The  Western  Society  of  Engineers  will  extend  the 
courtesy  of  one  of  its  rooms  in  the  Monadnock  building. 
Chicago,  to  the  Lehigh  University  on  June  21st,  22d  and 
23d,  in  which  to  hold  its  local  examinations  for  admission 
to  the  freshman  class.  The  examination  will  be  under  the 
direction  of  H.  F.  J.  Porter,  western  representative  of  the 
i3ethlehem  Iron  company. 


FIGS.     I    TO    10.       DROI^    FORGED    RAILWAY    SPECIALTIES. 

advantage  claimed  for  the  drop  forged  material  is  that  all  the 
parts  that  are  subjected  to  strain  or  wear  are  made  from  a 
material  that  has  a  tensile  strength  of  from  65,000  to  80,000 
pounds  per  square  inch.  The  straight  line  hangers  are  also 
made  with  interchangeable  parts  with  an  independent  colo- 
phite insulated  stud  with  ^  inch  thread,  drop  forged  of 
either  Tobin  bronze  or  steel.  The  unique  feature  of  the 
straight  line  hanger  is  a  separate  bell  made  of  either  alumi- 
num brqnge  or  malleable  iron,  having  interchangeably  drop 


to  a  hardening  process  and  each  bar  is  tempered  uniformly 
thereby  giving  them  all  an  even  and  durable  wearing  surface. 
Fig.  10  shows  a  finished  bar  ready  for  the  No.  12  Westing- 
house  commutator.  The  most  important  feature  of  the  bar 
lies  in  its  being  formed  in  one  solid  piece  wrought  from  a 
single  rod  by  the  process  of  drop  forging.  It  has  the  grain 
or  fiber  of  the  material  always  parallel  to  the  outline  of  the 
commutator  bar,  no  matter  what  shape  the  same  may  be 
h^nt  to  ^nd  still  be  one  metal.      Fig.  Ji  illustrates  ihe  drop 
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hammer  employed  for  this  work.    This  machine  is  also  man- 
ufactured by  the  Billings  &  Spencer  company. 

The  Central  Electric  company  is  prepared  to  till  orders 
lor  summer  renewals  and  extensions,  having  a  large  and 
complete  stock  ot  both  droptorged  trolley  equipment  and 
commutator  segments. 


Pneumatic  Cushion  for  Telephone    Re- 
ceiver. 

The  illustraLion  represents  a  simple  pneumatic  cushion 
adapted  to  fit  all  telephone  receivers,  and  indicates  the  man- 
ner of  placing  it  upon  receiver.  This  device  is  made  of  soft  rub- 
ber, fitted  into  a  metal  rim  which  springs  or  clamps  over  the 
end  of  the  receiver,  forming  a  complete  air  chamber  designed 
to  effectually  prevent  the  buzzing  or  clucking  sounds  so  an- 


PNEUMATIC  CUSHION   FOR   TELEPHONE    RECEIVER. 

noying  to  users  of  the  telephone.  Recent  discoveries  have 
been  made  and  applied,  which  overcome  the  two  objections 
to  this  useful  and  necessary  article.  The  unpleasant  suction, 
when  pressed  close  agiinst  the  ear,  has  been  overcome  by  in- 
serting a  small  tube  in  the  inflated  part  of  the  cushion,  letting 
out  the  air  from  between  the  ear  and  receiver,  but  so  small 
that  no  sound  can  enter.  The  objection  of  having  the  ear 
removed  so  far  from  the  diaphragm  has  been  overcome  by 
enlarging  the  hole,  so  that  the  cushion  encloses  the  entire 
ear,  making  a  complete  sound-proof  booth.     The  improve- 
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The  dies  are  closed  by  a  taper  pin,  which  is  forced  into 
the  slides  by  the  lever  shown,  and  when  the  lever  is  forced 
back  by  a  suitably  arranged  tappet,  the  dies  open  quickly 
by  the  action  of  a  helical  spring. 

There  are  comparatively  few  working  parts  in  the  head, 
and  the  long  bearings  of  the  sliding  blocks  make  them  wear 
well.  It  is  found  that  the  die  will  cut  threads  true  to  size, 
will  do  fine,  close  work,  and  will  not  clog  with  chips.  It 
is  made  in  four  regular  sizes,  to  cut  screws  from  the  smallest 
to  1^4  inches  diameter,  by  Charles  H.  Besly  &  Co.,  Chi- 
cago. 

New  Watchman's  Clock. 

The  accompanying  cut  shows  anew  and  improved  watch- 
man's electric  time  recorder,  which  is  about  to  be  put  upon 
the  market  by  W.  B.  Southgate  &  Co.  of  Boston.  The  ad- 
vantages of  this  clock  are  numerous.  A  gravity  marker  and 
inked  ribbon  are  used  for  making  the  record  on  the  dial. 
This  is  a  great  improvement  over  the  old  style  needle  for 
pricking  the  dial,  or  the  syphon  pen,  as  it  is  sure  and  will  not 
catch  in  the  dial  or  spatter  the  ink.  This  method  gives  a 
perfectly  plain  diagram  of  the  watchman's  movements  from 
station  to  station,  and  a  general  glance  at  the  record  pro- 
duced by  this  clock  shows  at  once  any  irregularity  in  the 
movements  of  the  watchman. 

There  is  but  one  electro-magnet  to  produce  the  record, 


G\.RD\ER.    DIE    HEAD 

ment  is  being  introduced  by  C.  Maynard  Evans,  loS  "B,"  ' 
World  building,  New  York.  Its  touch  to  the  ear  is  soft, 
j.nd  the  distance  to  the  eardrum  is  more  conveniently  regu- 
lated than  with  the  ordinary  hard  rubber  receiver.  It  has 
been  adopted  and  is  in  use  in  many  banks  and  public  offices, 
scores  of  large  new  office  buildings,  etc. 


Gardner   Die  Head. 

The  accompanying  engraving  shows  a  die  head  adapted 
to  screw  machines  and  other  purposes,  made  to  open  au- 
tomatically at  any  desired  point,  and  yet  so  arranged  as  to 
hold  the  dies  very  firmly  when  cutting.  The  special  feature 
by  which  this  solidity  is  secured  consists  in  placing  each 
die  upon  a  sliding  block,  which  reaches  over  and  has  a 
bearing  the  full  length  of  the  head,  the  two  blocks  being 
placed  side  by  side  in  the  head,  as  indicated. 


NEW    WATCHMAN  S     CLOCK. 

which  eliminates  the  liability  of  derangement  consequent 
upon  a  multiplicity  of  magnets.  The  simplicity  of  the  con- 
struction and  the  limited  number  of  parts  are  notable.  This 
time  recorder  is  an  entirely  new  departure  in  watchman's 
clocks.  It  cannot  be  tampered  with;  false  records  cannot  be 
made  upon  it;  it  requires  no  more  than  ordinary  intelligence 
to  set  it  up  and  operate  it;  the  clock  cannot  be  opened  with- 
out making  a  record  of  the  fact  upon  the  dial.  Each  clock 
is  capable  of  recording  from  one  to  twenty  stations.  Ordi- 
nary electric  press-buttons  can  be  used  for  operating  this 
clock,  or  the  new  improved  non-interferable  buttons  with 
keys  can  be  furni-ihed  when  desired.  The  wiring  is  simple, 
and  the  clock  can  be  set  up  without  difficulty. 


Electric    Power   the    Salvation    of    Small 
Towns. 

Writing  in  The  Forum,  Henry  J.  Fletcher  tells  us  of  the 
decline  in  population  and  importance  of  the  small  town 
throughout  America.  He  mentions  the  rate  at  which  hun- 
dreds of  townships  have  fallen  off  in  the  last  twenty  years  in 
the  most  populous  country  districts  of  some  of  the  richest 
agricultural  states  in  this  Union — namely,  the  region  com- 
prised in  Ohio,  Indiana,  Illinois  and  Iowa.  The  large  city 
has  absorbed  the  enterprise  and  all  the  brainiest,  most  ambi- 
tious young  people  of  tliese  states  and  left  the  country  neigh- 
borhoods dull  and  dead. 


Commenting  on  this  statement,  the  Telegram  of  Alameda, 
Cal.,  says  that  Mr.  Fletcher  does  not  name  one  of  the  prin- 
cipal causes  of  this,  which  is  undoubtedly  the  steam  engine. 
Steam,  considered  as  a  motive  power,  is  the  great  centralizer 
of  industries.  Steam  railways  build  up  the  city  at  the  ex- 
pense of  the  country.  Steam  operates  factories  in  or  very 
close  to  the  great  cities.  Water  and  transportation  are  to 
be  had  most  advantageously  in  the  cities.  Since  the  motive 
power  could  not  go  to  the  operative,  the  operative  had  to 
go  to  the  motive  power. 

With  the  advent  of  electricity  all  this  will  be  changed. 
Steam  has  been  the  great  centralizer;  electricity  will  be  the 
great  decentralizer.  The  water  powers  all  over  the  country 
can  be  utilized  once  more.  They  will  now  produce  the  elec- 
trical current.  This  can  be  divided  and  subdivided  infinitely 
and  conveyed  any  distance.  It  can  run  the  cheap  and  con- 
venient trolley  between  the  country  villages;  it  can  turn  the 
loom  or  sewing  machine  in  the  home  of  the  artisan.  It  is 
within  the  possibilities  that  our  huge  factory  system  will  be 
abolished  when  electricity  once  reaches  full  development. 
The  "  hands"  will  become  individuals  again.  Humanity  will 
no  longer  be  turned  out  of  a  cast-iron  mold,  one  specimen 
exactly  like  another. 

Factories,  with  electricity  as  a  motive  power,  will  be  run 
as  successfully  in  the  small  town  as  in  the  city.  With  elec- 
tricity here,  there  and  everywhere  transportation  will  become 
cheap  and  swift.  The  individualizing  of  mankind  and  of 
industries  will  begin  again.  Electricity  will  stop  the  depopu- 
lation of  the  country,  and,  happily  for  all,  send  the  tide  of 
people  back  to  the  small  town. 


The  Parmele  Fan, 

A  new  fan  motor  has  recently  been  placed  upon  the  mar- 
ket by  the  McLean  Armature  company  of  Chicago.  It 
differs  in  one  respect  from  other  fan  motors,  inthat  it  can  be 
regulated  to  any  speed  between  several  hundred  up  to  fifteen 
or  eighteen  hundred  revolutions  per  minute.  The  regulation 
is  accomplished  by  means  of  altering  the  relation  between 
the  fields  and  the  armature.  One  illustiation  shows  the 
fields  open  at  a  point  of  minimum  speed;  the  other  shows 
the  fields  closed,  at  which  the  armature  revolves  at  max- 
iniun  speed.  By  means  of  the  screw  on  the  side  the  fields 
are  placed  at  any  intermediate  point  for  any  medium  speed. 
The  Parmele  fan  has  self-adjusting  carbon  brushes,  fan  and 
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fan  guard;  the  feet  have  rubber  tips.  The  motor  is  noise- 
less and  runs  cool,  and  in  all  its  parts  is  a  substantial  ma- 
chine. 


New   Feature   of  the    Fender  Question. 

-[From  the  New  York  Sun.'] 

What  part  of  a  street  car  is  its  front  ?  This  is  a  ques- 
tion over  which  the  people  of  San  Francisco  and  some  of 
the  street  railroad  managers  are  at  odds.  An  ordinance 
says  that  fenders  shall  be  attached  to  the  fronts  of  the  cars. 
The  people  hold  that  the  front  of  a  car  is  its  forward  end. 
Some  of  the  trolley  men  insist  that  the  law  will  be  obeyed 
if  they  attach  fenders  to  the  ends  of  the  trucks,  about  five 
fce^  back  from  the  forward  dashboards,  and  in  the  rear  of  the 
machinery  underneath  the  platforms. 

If  there  is  disagreement  as  to  whether  the  front  of  a  car 
is  its  forward  end  or  is  a  cross  section  some  five  or  six  feet 
further  back,  there  need  be  no  question  as  to  what  does  the 
deadly  work.  In  most  instances  it  is  the  part  of  the  car  or 
fender  that  first  gets  a  chance  at  the  victim.  If  the  fender 
is  attached  to  'he  dashboard,  it  is  often  the  fender  that 
kills;  if  the  fender  is  fastened  to  the  truck,  the  machinery 
in  front  of  it  and  beneath  the  platform  usuilly  does  the 
fatal  job. 

In  view  of  the  reasons  for  unanimity  on  the  forgoing 
point,  it  is  improbable  that  ihe  trolley  managers  will  be  per- 
mitted much  longer  to  insist  that  the  only  fenders  they  can 
use  are  the  rat-trap  contrivances  made  of  wires  and  springs 
and  carried  where  they  may  or  may  not  gather  up  the 
mangled  bodies  passed  back  to  them.  In  San  Francisco 
the  railroad  men  talk  of  going  to  the  courts  for  a  decision 
as  to  whether  the  law  is  satisfied  with  the  use  of  such  devices. 
If  it  comes  to  this,  and  if  the  courts  decide  that  the  front  of 
a  car  is  its  forward  end.  Inventors  will  not  be  restricted  to  a 
type  of  fender  which  they  must  know  will  prove  to  be 
worse  than  useless.  If  the  courts  hold  that  the  front  of  a 
car  is  at  one-quarter  of  the  distance  from  the  forward  to  the 
rear  end,  the  public  safety  will  be  increased  by  throwing  off 
the  remaining  three-quarters  and  enacting  that  fenders  shall 
be  carried  on  only  the  rear  ends  of  the  cars. 


The  Cincinnati  inspector  of  buildings  has  issued  a  permit 
to  the  Cincinnati  Street  Railroad  company  to  erect  a  power 
house,  boiler  and  engine  rooms  at  Langdon  and  Knowlton 
streets,  Cumminsville.  The  building  is  to  be  of  brick  and 
iron,  the  power  house  part  one  story  high  and  the  rest  two 
stories.  The  whole  plant  will  be  146  by  1S9  feet,  and  the 
building  will  cost  $25,000.  When  it  is  finished  power  from 
it  will  be  furnished  to  the  Colerain  Hne,  and  additional 
power  will  be  turned  on  the  Avondale  line. 
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CORRESPONDENCE. 


New  York  Notes. 

New  York,  June  i. — The  proposal  that  the  elevated 
railroads  of  this  city  be  equipped  with  electric  power,  which 
has  been  discussed  at  intervals  for  several  y^^ars,  has  been 
again  revived.  It  is  stated  that  the  General  Electric  company 
has  submitted  plans  and  estimates  for  the  cliange.  The  work 
will  require  the  erection  and  equipment  of  immense  power 
houses,  the  construction  of  a  system  of  electric  supply 
I  ails  along  every  mile  of  road,  and,  in  fact,  a  complete  aban- 
donment of  the  present  system.  The  change  must  be  so  ef- 
fected that  it  will  not  interfere  with  operating  ofa  single  train 
now  in  service.  The  expense  will  be  about  $2,000,000. 
It  is  understood  that  if  the  electric  system  meets  with  suc- 
cess in  this  city  it  will  ba  adopted  by  the  Brooklyn  elevated 
railroad  companies. 

The  daily  papers  report  that  there  is  a  possibility  that 
the  New  York  and  Putnam  railroad,  whicli  is  a  branch  of 
the  New  York  Central  railroad,  may  adopt  electricity  for  a 
motive  power  upon  its  line  from  One-hundred-and-fifty- 
fifih  street  to  Yonkers.  Experiments  with  a  new  system, 
which  is  said  to  be  superior  to  anything  similar,  are 
being  quietly  made  at  Van  Cortlandt  Park.  The  model 
car,  with  which  experiments  are  being  made,  seems  to 
have  mystified  the  reporters  considerably.  One  of  them 
gives  this  lucid  description:  "The  machinery  is  all  con- 
fined under  the  car.  There  is  a  labyrinth  of  pipes,  tubes 
and  wires.  There  are  two  pieces  of  work  on  either  side  of 
the  car,  resembling  piston  rods  of  an  engine,  back  of  which 
there  is  an  intricate  series  of  pipe^,  the  exact  functions  of 
which  are  a  mystery.  They  lead  into  a  couple  of  square  box- 
like receptacles  made  of  galvanized  metal.  These  recep- 
tacles communicate  with  a  long,  round  tubular  one,  about 
six  feet  in  circumference,  which  is  beneath  the  platform.  A 
similar  one  is  on  the  other  end  of  the  car.  The  whole  ma- 
chinery is  made  of  st  eel,  with  the  exception  of  the  trucks  of 
the  car,  which  are  iron.  The  car  will,  it  is  said,  generate 
ils  own  electricity." 

There  is  a  report,  coming  from  Schenectady,  that  the 
General  Electric  company  has  had  an  offer  of  100  acres  of 
Imd  and  $1,000,000  cash  to  consolidate  all  its  factories  at 
one  place  in  New  Jersey.  The  company  engineers  have, 
it  is  said,  reported  that  the  saving  of  expenses  by  consoli- 
dating the  factories  at  Lynn,  Mass.,  Harrison,  N.  J.,  and 
in  Schenectady  at  some  point  near  Philadelphia  or  New 
York  would  offset  the  loss  which  would  result  from  selling 
the  factories  at  the  points  named. 

On  Decoration  Day  the  graves  of  several  of  the  victims 
of  Brooklyn  trolley-car  accidents  were  decorated  with  flow- 
ers by  the  Anti-trust  League.  In  Greenwood  there  were 
especial  exercises  at  the  grave  of  15-year-old  Johnny  Wolfer. 
Rev.  Mr.  \Yallman  delivered  an  address,  in  which  he  said: 
"We  simply  protest  that  human  safety  is  more  important  t:han 
human  greed,  and  that  the  protection  of  human  life  is  more 
important  than  the  prosperity  of  corporations.  We  mean  to 
lay  the  mighty  hand  of  an  enraged  and  outraged  people  upon 
this  juggernaut  called  the  trolley  and  say,  'Thus  far  shalt  thou 
go  and  no  farther!'  We  will  either  stop  the  awful  death 
rate  from  this  source,  greater  than  in  any  other  city  in  the 
Union,  or  we  will  put  the  rails  on  stilts,  or  underground,  or 
we  will  do  away  with  them  altogether." 

The  committee  which  has  been  engaged  for  several  weeks 
in  devising  a  plan  of  reorganizition  for  the  Long  Island 
Traction  company,  which  holds  the  lease  of  the  Brooklyn 
Heights  railroad,  has  virtually  concluded  its  task.  It  is 
understood  that  an  assessment  of  nearly  $ro  will  have  to  be 
made  on  each  share  of  the  stock  in  order  to  enable  the  com- 
pany to  hold  the  lease  of  the  big  trolley  system.  Ex-Gov- 
ernor Flower,  who  recently  became  largely  interested  in  ihe 
company,  said  that  the  road  was  in  bad  shape,  and  that 
there  was  going  to  be  a  radical  change  in  the  management. 
It  is  understood  that  Mr.  Lewis  will  soon  retire  from  the 
presiden  y,  but  that  he  will  be  continue!  in  some  responsi- 
ble place.  P"or  the  purpose  of  forcing  an  assessment  on  the 
stock  the  present  assets  of  the  company  are  to  be  sold  to  the 
new  organization.  W.  A.  H.  Bogardus  has  resigned  his 
place  as  secretary  of  the  Brooklyn  Heights  Railroad  com- 
pany, and  has  fixed  July  15th  as  the  date  of  his  retirement. 
He  has  received  an  offer  from  a  business  firm  in  this  city.  He 
has  served  in  the  capacity  of  secretary,  treasurer  and  general 
manager  of  the  Heights  road  for  two  years,  and  was 
President  Lewis'  lieutenant  during  the  strike. 

The  supervising  architect  of  the  Treasury  Department  is 
considering  whether  the  steam,  hydraulic  or  electric  system 
is  the  best  for  the  ne^v  elevators  for  the  postoffice  in  this 
city. 

The  Kings  county  grand  jury  has  brought  in  an  in- 
dictment for  misdemeanor  against  Albert  H.  DoUard,  pres- 
ident of  the  Lewis  &  Fowlirr  Girder  Rail  conqaany  and  the 
Lewis  &  Fowler  Manufacturing  company.  He  is  charged 
with  having  signed  a  declaration  of  a  dividend  when  there 
was  no  susplus  money  to  pay  it,  and  when  both  companies 


were  practically  bankrupt.  The  inquiry  by  the  grand  jury 
showed  that  two  months  after  the  dividend  was  declared  a 
receiver  was  appointed  for  the  companies.  It  Is  alleged  that 
nearly  $170,000  had  disappeared,  and  that  an  unexpected 
indebtedness  of  $So,ooo  was  piled  up  against  the  companies. 
Mr.  Dollard  is  a  brother-in-law  of  Daniel  F.  Lewis,  presi- 
dent of  the  Brooklyn  Heights  Railroad  company.  Mr.  Lewis 
organized  the  Girder  Rail  and  Manufacturing  companies, 
but  for  some  time  had  not  been  active  in  their  management. 

W.   F.  O. 


New  England  News 

Boston,  May  30. — The  building  of  electric  roads  in  New 
England  seems  to  be  almost  without  a  possible  termination. 
Several  new  companies  have  been  organized  within  a  fort- 
night, and  beside  this  old  roads  are  extending  in  all  directions. 
Hardly  a  day  passes  but  some  definite  movement  is 
made  looking  to  the  building  of  a  new  or  the  extension  of 
an  old  electric  street  car  line.  Up  near  Worcester,  in  the 
heart  of  the  commonwealth,  the  towns  of  Spencer,  Brook- 
field,  West  Brookfield  and  Warren  have  granted  franchises 
to  the  newly  organized  Warren,  Brookfield  &  Spencer 
Street  Railway  company  to  build  a  street  railway  to  be  oper- 
ated by  electricity,  connecting  the  villages  or  Spencer,  East 
Brookfield,  Brookfield,  Warren  and  West  Warren,  and  a 
meeting  of  stockholders  will  be  held  shortly  to  effect  a  tem- 
porary organization  and  receive  an  incorporation  under  the 
railroad  law.  The  line  is  to  be  15  miles  long,  making,  with 
the  Worcester  &  Suburban  company's  tracks,  an  electric  line 
27  miles  long  from  Worcester  to  West  Warren.  The  capi- 
tal stock  will  be  $200,000,  and  it  is  said  that  whatever  defi- 
ciency there  may  be  after  the  citizens  in  the  locality  have 
contributed  will  be  made  up  by  Boston  capitalists. 

Winchester  is  a  suburb  of  Boston,  and  in  that  town  on  the 
evening  of  May  22d  an  enthusiastic  meeting  of  the  project- 
ors of  the  new  electric  street  railway  between  Stoneham, 
Winchester  and  Arlington  was  held.  It  was  voted  to  name 
the  corporation  the  Mystic  Valley  Street  Railway  company, 
and  the  following  list  of  directors  was  chosen:  Abraham  B. 
Coffin,  Winchester;  G.  Edward  Smith,  Boston;  Onslow  Gil- 
more,  Stoneham;  Edwin  K.  Blaikie,  Stephen  H.  Langley 
and  George  S.  Littlefield,  Winchester.  The  line  will  cost 
to  equip  between  $80,000  and  $roo,ooo. 

A  new  corporation,  just  organized  in  southeastern  Massa- 
chusetts, is  the  Brockton  &  North  Easton  Street  Railway 
company,  the  purpose  being  to  extend  the  Brockton  street 
railway  through  North  Easton.  The  articles  of  incorpora- 
tion are  signed  by  John  P.  Morse,  Judge  Warren  A.  Reed, 
Horace  B.  Rogers  of  Brockton;  G.  H.  Campbell  ot  Law- 
rence and  Edwin  S.  Webstqr  and  Alfred  A.  Glasier  of  this 
city.     The  capital  stock  is  $50,000. 

If  the  town  of  Cumberland  will  grant  the  franchise,  the 
Woonsocket  Street  Railway  company  of  Woonsocket,  R.  L, 
will  build  a  five-mile  electric  line  via  East  Woonsocket  and 
Cumberland  Hill  village  to  Manville. 

On  May  17th  officials  of  the  Natick  &  Framingham  Elec- 
tric Street  Railway  company  met  a  committee  of  Millord 
business  men  in  the  latter  town  and  went  over  the  route  of 
the  proposed  new  street  railway  from  Hopkinton  to  Milford, 
which,  if  built,  will  be  a  continuation  of  the  Natick  and 
Hopkinton  line,  now  in  operation,  and  eventually  make  a 
continuous  line  to  Boston.  The  old.Milford  &  Hopdale 
company  stands  ready  to  grant  any  concessions  in  the  way 
of  use  of  its  tracks  to  the  new  company. 

The  work  of  burying  the  wires  in  this  city  is  progressing 
as  well  as  circumstances  will  permit.  The  West  End  road 
has  started  to  lay  its  ducts  at  the  corner  of  Otis  and  Summer 
streets  for  feed  wires,  and  the  Boston  Electric  Light  com- 
pany is  at  work  near  its  power  house.  The  telephone  com- 
panies are  doing  their  share  in  the  burial  of  the  wires 
in  the  1S95  district.  Eight  of  the  smaller  companies 
have  combined  and  are  making  arrangements  to  use  the 
same  duct  so  thit  one  trench  will  accommodate  them  all. 
They  will  not  start  in  immediately,  however,  as  it  is  desired 
to  avoid  loo  much  ripping  up  of  the  streets  at  one  time. 
The  wires  already  buried  are  working  to  perfection.  Many 
of  the  diihculties  in  the  way  have  been  overcome  and 
electrically  there  has  b;en  no  weakness  shown  thus  far  in 
the  underground  system.  Franklin  street  is  the  northern 
boundary  of  the  work  which  is  being  done  this  year,  and 
the  amount  of  wire  to  go  underground  is  10,000,000  feet. 
A  great  deal  of  accommodation  for  this  work  was  built 
last  year,  inasmuch  as  the  trunk  lines  of  some  of  the  com- 
panies were  put  in  at  that  time,  and  the  result  is  that  while 
more  streets  will  be  opened  up  the  trenches  will  not  need 
to  be  so  deep,  as  they  will  only  for  the  most  part  have  to 
accommodate  branch  lines. 

It  is  very  easy  to  make  .  mistakes,  but  a  Boston  daily  of 
a  very  recent  date  printed  a  story  on  its  first  page  from 
Springfield,  descriptive  of  an  "electric  carriage  capable  of 
attaining  a  speed  of  from  three  to  iS  miles  an  hour  which 
has  just  been  invented  by  a  Springfield  man,"  etc.  The 
carriage  was  described  in  detail  and  seemed  such  a  good 


thing  that  the  correspondent  of  the  Western  Electri- 
cian wrote  to  the  promoter  for  the  purpose  of  verifying 
the  story.  The  reply  was  received  that  the  electric  car- 
riage was  not  an  electric  carriage  at  all,  but  that  it  was 
propelled  by  a  gasoline  motor,  the  "gas  being  ignited  by  an 
eiCCtric  spark." 

No  one  has  ever  questioned  the  value  ot  the  electric 
street  car  systems  which  gridiron  this  section  of  Massa- 
chusetts or  the  great  benefit  they  have  been  to  the  common 
people  in  the  way  of  providing  cheap  transportation.  How- 
ever much  those  who  use  street  cars  most  are  inclined  to 
howl  against  monopolies,  the  general  public  cannot  but  ad- 
mit that  the  street  car  line  audits  five-cent  fare  is  and  has 
been  a  great  blessing,  and  according  to  rumor  electricity  is 
directly  responsible  for  what  is  to  be  a  far-reaching  benefit 
to  all  who  travel.  For  some  time  the  statement  has  been 
going  the  rounds  of  steam  railroad  men  that  with  the  ad- 
vent of  the  summer  season  the  various  railroads  running 
from  this  city  would  make  a  reduction  in  the  rates  at  present 
existing,  on  account  of  the  competition  which  the  electric 
roads  have  created.  The  railroad  companies  have  had  to 
compete  with  an  exceptional  street  car  service  and  have 
found  their  receipts  on  the  lines  where  this  competition  ex- 
isted rapidly  falling  off,  consequently  they  have  decided  to 
take  the  only  step  left  them  and  reduce  fares.  While  noth- 
ing definite  has  yet  been  done,  it  can  be  stated  with  absolute 
certainty  that  lower  fares  on  the  steam  roads  leaving  Boston 
will  come  in  the  near  future.  President  Tuttle  of  the  Boston 
&.  Maine  says  that  this  question  has  been  constantly  before 
railroadmen  for  months,  and  he  asserts  that  when  the  re- 
duction comes  it  is  bound  to  be  on  a  uniform  scale  for  all 
distances.  General  Manager  Sanborn  of  the  New  York, 
New  Haven  &  Hanford  says  that  his  road  is  at  the  point  of 
taking  some  vigorous  action  to  control  the  encroachments 
of  the  electric  Hues  and  that  a  reduction  in  the  scale  of  fares 
may  be  expected  any  day. 

The  electric  branch  of  the  New  York,  New  Haven  & 
Hartford  road  from  Hingham  to  Nantasket  Beach  and  Hull 
is  about  completed.  The  trial  of  speed  and  power  will  be 
watched  by  experts  all  over  the  country  and  then  the  limits 
of  speed,  hauling  power  and  brake  efficiency  of  two  to  12 
cars  will  be  noted.  It  has  been  claimed  that  heavy  baggage 
cars  could  not  be  successfully  operated  by  the  motor  sys- 
tem and  that  trouble  would  be  found  in  "braking"  and 
starting  the  train,  but  this  coming  trial  will  settle  all  doubts 
and  show  whether  or  not  electricity  can  be  practically  used 
as  the  motive  power  for  railroad  cars. 

The  Globe  newspaper  company  is  having  two  of  the 
Sprague  electric  elevators  put  into  the  Globe  building. 

An  agent  of  the  Harrison  Telephone  company  has  been 
in  Boston  canvassing  for  subscribers.  It  is  reported  ihat 
all  of  the  banks  would  introduce  the  system  if  the  company 
could  secure  a  franchise. 

C.  S.  G. 


Northwestern  Notations. 

Minneapolis,  May  31. — The  Oshkosh,  Wis.,  council  has 
granted  J.  K.  Tillotson,  the  projector  of  the  Interurban 
electric  line,  an  extension  till  October  iSth,  but  a  certain 
amount  of  track  must  be  laid  each  month.  Work  has  but 
very  recently  been  begun  on  the  line,  but  is  now  being 
pushed. 

A  project  is  undei  consideration  to  build  an  electric  rail- 
way between  the  villages  of  MantorviUeand  Kasson,Minn., 
and  to  light  both  places  by  electricity,  using  water  power. 
A  $3,000  bonus  will  be  asked. 

The  prospects  for  an  interurban  electric  line  between 
Kaukauna  and  Oshkosh,  Wi?.,  have  been  considerably  en- 
hanced by  the  withdrawal  of  Messrs.  Elmore  and  Vander- 
zee  of  Green  Bay,  leaving  the  field  to  Tillotson  and  Ru- 
tan. 

A  four-mile  extension  will  be  made  to  the  La  Crosse, 
Wis.,  electric  car  line. 

The  electric  cars  of  the  Twin  City  Rapid  Transit  company 
in  Minneapolis  and  St.  Paul  are  being  equipped  with  a  fold- 
ing step  in  addition  to  the  gates  opened  and  closed  by  the 
motorman.  This  is  to  prevent  passengers  from  gaining  a 
foothold  on  the  step  after  the  car  is  in  motion. 

Neche,  N.  D.,  people  think  they  want  an  electric  light 
plant. 

The  newly  incorporated  La  Crosse,  Black  River  Falls  & 
"Neillsville  Electric  Railway  company  has  elected  offi- 
cers as  follows:  President,  Nathan  Clark;  vice-president, 
Wm.  H.  PoUeys;  secretary,  Paul  McHugh;  treasurer,  T.J. 
McHugh;  auditor,  Wm.  Beirne.  A  route  will  be  surveyed 
by  way  ot  Mindora,  Burr  Oak  and  Melrose  soon. 

Armour,  S.  D.,  will  probably  grant  an  electric  light  fran- 
chise to  F.  D.  Day. 

J.  J.  Lemon,  owner  of  Lemon's  Beach,  wants  the  Steila- 
coom  line  in  Tacoma,  Wash.,  extended  to  the  beach. 

F.  A.  Philbrick  is  an  applicant  for  a  franchise  for  an 
electric  street  railway  in  Baraboo,  Wis. 

Lake  City,  Minn.,  has  contracted  with  Burtis  .^  Howard  " 
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of  Minneapolis  for  an  electric  plant  of  60  arc  and  650  incan- 
descent lights. 

A  move  is  being  made  in  ^[ouUon,  la.,  to  put  in  an  elec- 
tric light  plant. 

Willmar.  Minn.,  has  voted  to  put  in  electric  lights. 

A  20-year  franchise  for  the  Jamestown  Electric  Light 
company  of  Jamestown,  N.  D.,  to  be  not  exclusive  in  con- 
sideration of  a  $2,000  bonus,  was  rejected  by  the  Jamestown 
council  recently. 

Park  Rapids,  Minn.,  is  considering  electric  lights. 

The  project  for  another  interurban  electric  line  between 
Minneapolis  and  St.  Paul  is  revived,  this  time  it  being  an- 
nounced that  the  Como  avenue  line  in  Minneapolis  will  be 
extended  to  St.  Anthony  Paik  and  the  Como  line  in  St. 
Paul  to  the  intersection  of  Snelling  avenue,  requiring  only 
two  or  three  miles  of  track.  As  U5ual,  "it  is  understood 
that  work  will  begin  at  a  very  early  date." 

Sleepy  Eye,  Minn.,  is  arranging  to  secure  a  new  site  and 
rebuild  its  electric  plant. 

An  electrical  school  has  been  organized  at  the  Y.  M.  C. 
A.  in  Sioux  City,  la.  There  was  an  attendance  of  30  the 
first  night  and  they  hope  to  have  60  or  more  soon. 

The  street  car  lines  of  Sioux  City,  la.,  have  been  consol- 
idated under  one  management  and  when  the  arrangements 
are  effected  a  number  of  improvements  to  the  plants  will  be 
made.     Melvin  Smith  of  Sioux  City  will  be  president. 

Fr.ank  Bernatz  is  considering  putting  in  electric  lights 
and  water  works  at  Boulder,  Mont. 

The  Phoenix  Electric  company  of  Hudson,  Mich.,  has 
taken  charge  of  the  electric  plant  at  Clinton,  Wis.,  and 
will  operate  it. 

Plans  have  been  drawn  for  a  dan  at  Missoula,  Mon'.,  lo 
be  used  in  connection  with  the  generation  of  e]e:tric  power, 
and  bids  are  being  taken  for  electric  construction. 

The  Westinghouse  company  will  furnish  th;  electrical 
equipment  for  the  Moorhead,  Minn.,  plant,  at  $3,87". 

Watertown,  S.  D.,  will  discontinue  the  use  of  electr'c 
lights  to-morrow, 

Arthur  R.  Roe  is  the  local  instructor  of  an  elementary 
sc'iool  of  electrical  engineering,  to  be  e.-tablished  in  Du- 
luih,  Minn.      Fil'iy  or  more  have  agreed  to  joir. 

The  Sioux  City  Electric  Light  company's  warehouse  at 
Sioux  City,  Iowa,  was  burned  with  a  total  loss  of  $9,500 
recently. 

Engineer  Cole  is  preparing  an  estimate  of  the  cost  of  a 
municipal  electric  plant  for  La  Crosse,  Wis.,  to  have  200 
arc  light  power.  M. 


PERSONALc 

Samuel  Bell,  Jr.,  general  manager  of  the  CUm>nd  Tele- 
phone company,  Philadelphia,  has  been  in  Chicago  for  sev- 
eral days. 

C.  R.  Maunsell,  superintendent  of  the  Edison  Electric 
Illuminating  company  of  Topeka,  Kas  ,  was  a  recent  visi- 
tor in  Chicago. 

P.  J.  Boucher,  who  has  been  for  some  years  identified 
with  the  General  Electric  company  as  meter  expert  in  the 
western  district,  has  retired  from  that  corporation  to  accept 
a  similar  position  with  the  Diamond  Electric  company, 
Peoria,  111.,  in  the  interests  of  the  Scheefer  meter. 

A.  L.  Reinman,  late  superintendent  -of  the  Sawyer-Man; 
company,  has  accepted  a  similar  position  with  the  American; 
Electrical  Manufacturing  company  of  St.  Louis,  Mo.  Mr. 
Reinman  is  one  of  the  best  posted  men  in  the  lamp  business,, 
and  the  American  company  is  to  be  congratulated  on  secur- 
ng  his  services. 

The  Western  Electrician  takes  pleasure  in  extending- 
sincere  congratulations  to  Stephen  L.  Coles,  associate  ed- 
itor of  the  Electrical  Review  of  New  York,  on  the  occasion 
of  his  marriage  to. Miss  Sallie  E.  Field  in  New  York  on 
June  1st.  Mr.  Coles  is  a  bright  and  capable  newspaper 
man,  who  desei"ves  the  popularity  he  enjoys. 

A.  L.  Fenton,  who  was  for  some  time  connected  with 
A.  E.  Bowers  of  New  York  as  assistant  sales  agent  in  sell- 
ing the  "Novak"  lamp,  and  more  recently  connected  with 
the  New  York  office  of  the  Columbia  Incandescent  Lamp 
company,  has  accepted  a  position  as  traveling  salesman  for 
the  Perkins  Electric  Switch  Manufacturing  company  of 
Hartford,  Conn.  Mr.  Fenton  will  have  a  large  terriuory 
and  will  soon  leave  for  an  extended  business  trip.  The 
Perkins  company  has  added  material  strength  to  its  work- 
ing force  in  securing  the  services  of  Mr.  Fenton. 


ELECTRIC  LIGHTING. 

Pleasant  Hill.  Mo.,  is  figuring  on  putting  in  electric  lights, 
and  desires  propositions  from  those  in  the  business  of  install- 
ing electric  light  plants.  Communications  should  be 
addressed  to  the  secretary  of  the  Board  of  Trade. 

The  city  of  Plelena,  Mont.,  has  awarded  the  contract  for 
furnishing  electric  lights  in  the  streets  and  public  buildings 
to  Walter  J.  Bradshaw.  Under  the  contract  which  the 
city  will  enter  into  with  Mr.  Bradshaw  he  is  to  furnish  75 
arc  lights  for  the  streets,  and  as  many  incandescent  lamps- 
as  may  be  needed  in  the  city  buildings,  for  $950  a  month^ 
under  athree-year  contract;  the  city  having  the  right  to  ex- 
tend the  contract  for  two  more  years  at  $848  a  month;  and 
to  have  the  right  to  purchase  the  plant  of  the  contractor  at 
a  price  agreed  on.  Extra  arc  lights  are  to  cost  $12.50  a 
month,  and  extra  incandescent  lamps  $1  a  month.  The 
city  is  to  grant  Mr.  Bradshaw  a  franchise  to  erect  his  wires. 


The  contract  will  run  from  July  ist.     An  entirely   new 
plant  will  be  erected. 

A  bill  to  foreclose  on  a  bonded  indebtedness  of  $150,000 
and  for  a  receiver  has  been  tiled  against  the  Chicago  Illumi- 
nating company  in  the  Circuit  Court  at  Chicago  by  the 
American  Trust  and  Savings  Bank  and  John  Mason  Jack- 
son, the  holders  of  the  bonds.  I'he  company  has  been  in 
existence  five  years.  It  has  a  plant  at  No.  145  Twenty- 
first  street,  and  supplies  electric  light  over  a  good  portion 
of  the  South  Side,  having  upward  of  700  customers.  At- 
torney Jacob  Newman,  who  filed  the  bill,  said  the  company 
was  at  present  on  a  paying  basis,  but  it  was  unable  to  pay 
up  the  back  interest  on  the  bonds,  and  the  suit  was  com- 
menced for  the  purpose  of  obtaining  a  settlement.  The 
complainant  Jackson  is  connected  with  the  Western  Elec- 
tric company.  On  fune  4,  1S91,  the  court  is  told,  the 
company  being  desirous  of  borrowing  $500,000  for  the  pur- 
pose of  enlarging  and  increasing  its  business,  issued  a  series 
of  first  mortgage  coupon  bonds,  running  for  twenty  years. 
Bonds  to  the  amount  of  $150,000  were  sold,  and  the  com- 
pany used  the  money  in  purchasing  machinery,  erecting  its 
present  power  house,  and  generally  bettering  its  jilant. 
The  complainant  Jackson  became  the  owner  of  $137,000 
worth  of  the  bonds.  To  secure  the  payment  of  these  bonds, 
which  were  payable  at  the  bank,  the  company  gave  to  that 
institution  a  trust  deed  upon  all  its  property.  By  the  deed 
the  company  was  to  lose  all  its  title  in  case  of  default  in  the 
payment  of  the  principal  and  interest  on  the  bonds.  The 
court  is  informed  that  the  company  has  made  default  in  the 
payment  of  the  interest  warrants  annexed  to  the  bonds  is- 
sued, which  became  due  in  January,  1893,  and  since  that 
time.     The  total  amount  of  interest  unpaid  is  $18,000. 


The  diagi-ams  given  will  meet  the  requirements  of  all  ordi- 
nary conditions,  and  the  apparatus  required  in  connection 
therewith  is  fully  illustrated  and  described."  The  promise 
of  the  introduction  is  amply  made  good,  and  the  result  is 
not  only  an  exhaustive  trade  catalogue  but  a  thorough  and 
practical  manual  of  storage  battery  practice.  The  book  is 
really  valuable  and  sliould  be  in  the  library  of  every  electri- 
cal engineer.  Owing  to  the  labor  and  expense  involved  in 
issuing  this  elaborate  catalogue,  the  work  cannot  be  dis- 
tributed gratuitously,  but  will  be  sold  at  $1  per  copy. 


TRADE  NEWS. 


Word  has  been  received  from  the  Chicago  Edison  com- 
pany to  the  effect  that  its  supply  department  sold  A.  M. 
Rothschild  &  Co.  in  the  neighborhood  of  one-half  the  order 
for  the  colored  lamps  that  are  used  in  the  brilliantly  illumi- 
nated light  tower  on  the  corner  of  this  firm's  large  establish- 
ment on  State  street,  Chicago. 

The  Standard  Paint  company  of  New  York  has  recently 
established  a  number  of  foreign  agencies,  including  Africa, 
China,  Japan,  India  and  the  leading  cities  of  Europe,  from 
which  the  well-known  P.  &  B.  products  can  be  obtained. 
The  result  of  this  new  departure  has  been  exceedingly  gratify- 
ing, and  the  company  states  that  although  there  has  been  a 
"number  of  recent  attempts  to  imitate  the  P.  &:  B.,  its  repu- 
tation and  sales  are  being  steadily  enhanced. 

Manager  G.  Luthy  and  Electrician  Frank  Thone  of 
the  Royal  Electric  company  of  Peoria,  111.,  visited  Chicago 
last  week.  Mr.  Luthy  and  Mr.  Thone  came  to  the  city  to 
purchase  new  machinery  for  an  extension  of  the  company's 
works.  The  Royal  company  is  a  western  concern  that  has 
worked  its  way  slowly  but  surely  to  the  front,  and  through 
conservative  and  careful  management  brought  itself  into  a 
position  such  that  it  is  now  looked  upon  as  one  of  the  most 
prosperous  industries  of  this  section. 

Handsomely  printed  in  black,  crimson  and  gold,  the  new 
catalogue  of  the  Columbia  Incandescent  1-amp  company  of 
St.  Louis  is  indeed  a  "thing  of  beauty."  The  lamps  of  this 
enterprising  company  are  guaranteed  in  workmanship  and 
efficiency  and  find  their  best  market  among  those  who  place 
quality  first.  Users  are  promised  a  uniform  and  satisfactory 
service  by  the  Columbia  people,  and,  judging  by  the  com- 
pany's uniform  success,  the  promise  is  faithfully  kept.  The 
Chicago  office  of  the  company  is  at  1236  Monadnock  build- 
ing. 

The  General  Electric  company  has  received  many  testi- 
monials from  users  of  monocyclic  apparatus,  of  which  the 
following  is  a  fair  specimen.  It  is  from  J.  K.  Mitchell, 
secretary  of  the  Galesburg,  III.,  Gas  &;  Electric  Light  com- 
pary:  "  In  answer  to  yours  of  the  22d  inquiring  as  regards 
our  monocyclic  system,  would  say,  they  run  nearer  perfec- 
tion than  any  dynamos  and  motors  we  have  had  in  the  last 
ten  years.  The  current  is  on  continually  and  the  dynamos 
and  motors  both  run  cool  and  practically  without  attention. 
It  is  now  two  months  since  installing  and  there  has  not 
been  a  single  fault." 

The  Brush  Electric  company  has  recently  purchased  the 
property  of  the  Swan  Lamp  Manufacturing  company  and 
will  manufacture  and  sell  incandescent  lamps.  The  Swan 
lamp  is  well  known  throughout  the  world,  not  only  because 
it  bears  the  name  of  the  celebrated  electrician,  Joseph 
Swan,  but  -because  it  is  so  widely  used  in  foreign  countries. 
The  Swan  Lamp  Manufacturing  company  was  organized  in 
1SS5  and,  until  its  purchase  by  the  Brush  company,  rented  fac- 
tory room  from  the  Brush  Electric  company.  The  new 
incandescent  lamp  department  of  the  Brush  company  will  be 
under  the  direct  supervision  of  the  superintendent  and 
assistant  superintendent,  but  will  be  operated  by  a  foreman 
who  has  had  a  long  experience  in  the  manufacture  of  incan- 
descent lamps.  The  sale  of  the  incandescent  lamps  and  the 
handling  of  the  business  will  be  done  by  the  Brush  company. 

A  very  valuable  storage  battery  catalogue  has  just  been 
issued  by  the  Electric  Storage  Battery  company  of  Phila- 
delphia, manufacturer  of  the  chloride  accumulator.  In  its 
introduction  the  company  says:  "In  compiling  this  cata- 
logue, we  have  endeavored  to  give  such  information  as  will 
enable  any  electrical  engineer  to  install  and  operate  success- 
fully a  storage  battery  plant.  Comparatively  few  electrical 
engineers  have  hitherto  made  themselves  conversant  with 
the  details  of  storage  battery  installations,  but  have  left 
such  work  to  experts  in  this  particular  branch.  -^  *  *^ 
Such  an  impetus  has  thus  been  given  to  the  business  that 
new  applications  of  storage  batteries  are  daily  being  made, 
and  in  view  of  this  constantly  increasing  demand,  we  feel 
that  it  will  be  advantageous  to  give  a  full  and  complete 
description  of  the  apparatus  and  methods  which  our  long 
and  varied  experience  has  shown  us  to  be  essential  to  the 
successful  operation  of  storage  batteries.  Such  complete 
and  valuable  information  on  the  subject  of  storage  batteries 
and  kindred  apparatus  has  never  before  been   published. 


BUSINESS. 

The  Electric  Appliance  company  is  highly  pleased  with 
the  results  that  are  being  secured  from  numerous  tests  of  the 
Packard  lamp  made  independently  by  lamp  users  themselves 
in  different  parts  of  the  country.  Many  of  the  tests  show 
the  Packard  lamp  to  have  an  efficiency  from  50  to  100  per 
cent,  better  than  any  of  the  other  lamps  that  were  available 
for  the  test.  In  several  cases  it  was  demonstrated  that  the 
Packard  lamp  would  only  have  to  burn  a  few  hundred  hours 
to  make  its  increased  efficiency  over  other  lamps  pay  for  the 
entire  first  cost  of  the  lamp. 

The  Wallace  Electric  company  reports  some  very  large 
orders  in  the  railway  department.  The  company  states 
that  it  has  received  a  number  of  large  contracts  recently, 
one  of  which  was  shipped  to  the  Electrical  Supply  com- 
pany, Los  Angeles,  Cal.,  who  secured  a  ten -mile  contract 
for  a  complete  railway  equipment.  The  railway  specialties 
handled  by  the  Wallace  Electric  company,  including  its 
own  line  as  well  as  the  line  manufactured  by  the  W.  T.  C. 
Macallen  company  of  Boston,  are  splendid  devices,  elec- 
trically and  mechanically. 

The  Metropolitan  Electric  company  of  1S6  and  iSS  Fifth 
avenue,  Chicago,  announces  to  its  customers  and  to  the  trade 
generally  that  it  will  soon  issue  one  of  the  handsomest  and 
most  complete  catalogues  of  electrical  supplies  ever  gotten 
out.  All  who  desire  to  keep  in  touch  with  the  advance- 
ments of  the  electrical  business  should  send  for  a  copy  of 
this  elaborate  work  The  company  also  reports  a  good 
business  in  the  Keystone  measuring  instruments,  Ayer  arc 
lamp  windlasses,  the  Metropolitan  incandescent  lamps,  and 
the  Dayton,  Victor  and  Ries  &  Scott  fan  motors. 

J.  H.  Shay,  general  sales  agent  for  the  Munson  Belting 
company  of  Chicago,  111.,  was  a  recent  caller  at  the  New 
York  office  of  the  Western  Electrician.  Mr.  Shay  had 
just  completed  an  extended  trip  through  the  West  as  far  as 
the  coast,  and  reported  one  of  the  best  business  trips  he 
had  made  lor  a  long  time,  He  said  that  indications  were 
very  bright  for  a  return  of  business  this  fall.  He  has  had 
years  of  experience,  and  probably  no  salesman  is  better 
known  to  the  electrical  trade  for  pushing  qualities,  as  evi- 
denced by  the  large  numlaer  of  Munson  belts  in  use  in  the 
various  central  stations  and  power  plants  through  the  coun- 
try. 

W.  H.  Mackay,  who  for  several  months  has  been  assist- 
ant to  R.  B.  Corey  in  the  sales  of  the  General  Incandescent 
Arc  Light  company's  productions,  has  resigned  and  accepted 
the  management  of  the  New  York  office  of  the  Colum- 
bia Incandescent  Lamp  company.  President  J.  H.  Rhote- 
hamel  of  this  company  is  to  be  congratulated  in  securing 
the  services  of  a  gentleman  so  long  and  well  known  in  the 
electrical  trade,  both  as  a  practical  electrician  and  as  a  sales- 
man. Mr.  Mackay  has  fitted  himself  by  experience  to  be 
conversant  with  the  manufacture  of  incandescent  lamps, 
and  he  will  give  a  good  account  of  the  New  York  office  of 
the  Columbia  company. 

Chas.  I.  I-Iills,  manager  of  the  New  York  office  of  the 
Columbia  Incandescent  Lamp  company,  has  resigned,  and 
on  June  ist  assumed  a  corresponding  position  with  tlie 
Perkins  Electric  Switch  Manufacturing  company  of  Hart- 
ford, Conn.,  with  headquarters  at  219  Havemeyer  building, 
New  York.  Mr.  Hills,  after  several  years,  becomes  again 
connected  with  the  company  with  which  he  started  in  the 
electrical  field.  There  is  no  more  popular  salesman  in  the 
trade  than  Mr.  Hills,  whose  acquaintance  ex- ends  East  and 
West,  and  the  new  incandescent  lamp  of  the  Perkins  Switch 
company  could  have  no  more  enthusiastic  sponsor,  or  one 
lo"'iiore  fully  tell  of  its  winning  qualities. 

L.  M.  Moyes  of  Philadelphia,  manufacturer  of  the  Com- 
bine safety  water-tube  boiler,  in  a  recent  pamphlet,  asserts 
that  his  boiler  is  the  standard  of  the  water-tube  type.  "The 
model  used  in  devising  the  Combine,"  he  says,  "was  formed 
by  the  late  Messrs.  Babcock  &  Wilcox,  whose  memory 
should  be  held  dear  by  the  steam  users  of  the  world  for  their 
untiring  energy  in  improving  the  safety  steam  generator. 
With  a  knowledge  of  imperfections,  which  were  gradually 
being  removed,  and  many  details  objectionable  from  the 
steam  users'  standpoint  in  this  model,  the  Combine  was  de- 
veloped, from  which  these  features  are  eliminated."  Mr. 
Moyes  will  send  his  descriptive  pamphlet  on  application. 

Purchasers  of  high  class  insulated  wires  and  cables  will 
be  interested  to  know  that  the  Chicago  Insulated  Wire  com- 
pany has  recently  removed  its  offices  from  the  Northern  of- 
fice building  to  153  Lake  street,  Chicago.  The  company  is 
now  nicely  installed  in  its  new  quarters,  which,  being  on  the 
ground  floor,  ofter  greater  facilities  for  handling  its  veiy 
prosperous  business.  The  Chicago  Insulated  Wire  com- 
pany has  been  one  of  Chicago's  most  aggressive  concerns  in 
the  -wire  business,  and  its  business  has  grown  remarkably 
for  the  hard  times.  A  point  upon  which  particular  stress 
is  laid  by  the  company  is  that  it  always  carries  a  large  stock 
of  wire  and  cables  in  Chicago.  Many  are  often  put  to  seri- 
ous inconvenience  by  not  being  able  to  obtain  quick  ship- 
ments for  "hurried  jobs,"  etc.,  so  the  facilities  of  the  Chi- 
cago Insulated  Wire  company  will  undoubtedly  be  well  ap- 
preciated by  the  trade. 

Power  station  men  will  be  interested  to  know  that  West- 
tern  Manager  Stanley  Green  of  the  Fuel  Economizer  com- 
pany of  Matteawan,  N.  Y.,  recently  closed  an  order  for  1,000 
horse  power  Green  economizers  for  the  Dominion  Cotton 
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Mills  company  of  Montreal,  Can.  Mr.  Green  is  continually 
adding  to  his  larjje  number  of  sales,  the  Green  economizer 
having  been  brought  to  the  front  at  a  remarkably  rapid 
rate  through  his  energetic  eftorts.  There  is  no  question  but 
that  such  a  device  as  this  needs  only  careful  consideration 
to  insure  its  adoption.  There  was  a  time  when  central  sta- 
tion men  in  the  United  States  looked  less  carefully  at  the 
figures  representing  coal  consumption,  but  now  almost 
every  plant  is  operated  on  a  closer  and  moie  economical 
basis,  and  for  this  reason  the  question  of  installing  econo- 
mizers becomes  a  vital  one.  It  is  needless  to  say  that  few 
central  stations  should  be  without  an  economizer,  and  Mr. 
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Green's  rapidly  increasing  trade,  and  the  numerous  inquiries 
which  have  been  coniing  to  him  of  late,  would  seem  to  indi- 
cate that  there  has  bsen  a  general  awakening  on  this  point. 
Competition  in  the  lamp  business  has  ^led  to  many  im- 
provements in  details,  and  that  recently  adopted  by  the  Per- 
kins Electric  Switch  Manufacturing  company  of  Hartford  is 
one  of  the  most  original  and  useful.  Thi^  company  is  now  pack- 
ing its  incandescent  lamps  in  a  manner  that  should  insure  im- 
mediate favor  and  the  appreciation  of  customers.  In  general  it 
may  be  said  that  the  lamps  are  now  packed  by  the  Perkins 
company  in  the  same  manner  that  the  egg  merchant  packs  his 
wares.    The  lamps  are  placed  in  compartments  in  pasteboard 
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cartons,  without^any  paper  wrappings,  just  as  one  sees  eggs 
packed  for  shipment.  Twenty  cartons  are  packed  in  a 
wooden  case,  each  carton  holding  ten  lamps.  By  this  simple 
use  of  pasteboard  the  bulk  of  the  shipment  is  reduced  to  a 
minimum,  and  thus  the  supply  dealer  can  economize  more 
closely  in  the  matter  of  storage  space  for  his  lamp  stock. 
The  cartons  can  be  removed  from  the  wooden  cases  and 
placed  on  shelves  or  arranged  in  any  other  convenient  man- 
ner. Practical  tests  have  demonstrated  that  this  method  of 
packing  is  perfectly  safe.  A  trial  order,  however,  must  be 
given  before  consumers  can  appreciate  fully  the  value  of  this 
simple  improvement. 


ILLBSTRATED    ELEGTRIGAL    PATENT    REG0RD. 


:   Railway   System.     Ferdinand 
Y.     Application  filed   July  19, 


539,786.  Conduit  Electri' 
Barren,  New  York,  N 
1S94- 

In  an  electric  conduit,  the  ombination  with  the  conduit  wall, 
of  a  lateral  wire  support,  having  a  depressed  middle  or  central 
part  and  raised  supported  ends. 

539.798.  Combined  Trolley  Head  and  Wheel.  William 
H.  Dalbey,  Indianapolis,  Ind.  Application  filed 
October  ii,  1S94. 

A  combined  trollev  head  and  wheel  is  described,  comprising 
the  combination  of  the  journal,  having  tapering  ends  with  the 
head  sections,  having  tapering  apertures  adapted  to  receive  the 
ends  of  the  journal, 

539.799.  Lantern  for  Bicycle  Riders.  William  K.  L. 
Dickson,  Orange,  N.  J.  Application  filed  August  4, 
1S94. 

There  is  a  screw,  having  a  resistance  coiled  thereon,  and  sta- 
tionary contact  brushes  for  making  contact  with  the  resistance. 
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539,804.  Eleclro-magnetic  Gold  Separator.  Joseph  D. 
Gibbens  and  William  B.  Murray,  Portland,  Ore.  Ap- 
plication filed  October  20,  1S94. 

Claim  I  reads  as  follows:  In  a  device  of  the  character  de- 
scribed, the  combination  with  a  stepped  extension,  of  a  sluice 
box,  having  grooved  copper  plates  thereon,  adapted  to  be  filled 
with  mercury  for  amalgamating  purposes,  of  electro-magnets 
arranged  in  gangs,  located  above  the  said  steps  and  provided 
with  means  for  adjusting  the  same  to  and  from  the  said  steps. 

539,825.  Electrical  Connection.  Peter  Rieth,  Chicago, 
111.      Application  filed  February  28,  1895. 

This  device  has  cylindrical  terminals  in  the  form  of  tubes, 
provided  with  tapered  conical  bores  open  at  both  ends,  and  an 
electrical  conductor  intee;rally  uniting  the  terminals,  the  length 
of  each  tubuljr  terminal  being  greater  than  the  thickness  of  the 
body  withm  which  it  is  to  be  secured,  so  as  to  project  at  that 
end  having  the  smaller  end  of  the  bore,  whereby  the  projectinjj 
end  may  be  swaged  outwardly,  and  the  tube  expanded  by  a 
drift. 

539,838.  Process  of  Producing  Incandescing  Bodies  for 
Electric  Lumps.  Konrad  O.  E.  Trobach,  Pankow, 
Germany.     Application  filed  April  iS,  1S94. 

The  system  illustrated  consists  in  immersing  the  substance 
to  be  carbonized,  such  as  vegetable  textures,  in  an  acid  or 
acids,  as  citric  acid,  which  will  give  off  carbon  when  subjected 
to  dry  distillation,  in  which  acid  is  suspended  finely  divided 
carbon,  with  which  the  substance  to  be  carbonized  becomes 
thoroughly  permeated,  and  then  carbonizing  the  substance. 

539,840.  Safety  System  for  Railways.  Albert  L.  Ware, 
Cambridge,  Mass.  Application  filed  October  15, 
1S94. 

In  a  safety  system  for  railways,  as  shown  in  the  cut,  the  com- 
bination is  formed  of  two  parallel  main  conductors,  one  of 
which  is  of  high  resistance,  a  plurality  of  cross  connections,  hav- 
ing no  definite  sign  or  fixed  polarity,  each  carried  by  a  car  or  a 
train,  and  two  of  them  requisite  to  complete  a  circuit  of  which 
the  main  conductors  form  a  part,  an  alternating  dynamo  as  a 
current  generator  in  each  cross  connection,  and  a  translating 
device  in  each  cross  connection,  all  constructed  and  arranged 
to  form  circuits,  the  resistance  in  which  varies  with  the  distance 
apart  of  the  trains, 

539,849.  Electric  Motor.  John  B.  Atwater,  Chicago, 
lil.     Application  filed  September  24,  1894. 

There  is  the  combination  of  a  revolving  cam  ring  track  and 
electrically  operated  levers,  adapted  respectively  to  be  pressed 
successively  at  intervals  against  the  trat-k,  and  thereby  revolve 
the  same. 

539,863.  Controller  for  Electric  Searchlights.  Elie  F. 
G.  H.  Faure,  John  MacHaffie  and  Sam  H,  Libby, 
Schenectady,  N.  Y.  Application  filed  January  29, 
1S95. 

A  switch  handle  is  adapted  to  control  two  motors,  separately 
or  simultaneously,  with  springs  adapted  to  be  compressed  by  a 
movement  of  the  handle  in  any  direction,  and  acting  to  bring 
the  handle  back  to  the  off  position. 

539,870.  Annunciator.  Franklin  A.  Jennings,  Ithaca, 
N.  Y.     Application  filed  March  23,  1893. 

In  an  annunciator,  the  combination  with  the  rotatable  train- 
designating  cylinder  and  the  ratchet  secured  thereto,  of  a  push 
pawl  engaging  therewith,  a  vertically  reciprocating  rod  con- 
nected to  said  pawl,  a  lever  connected  to  said  rod,  a  cam  en- 
gaging with  said  lever  to  lift  it  and  said  rod  and  pawl,  and  re- 
tease  them  when  raised,  and  means  to  rotate  said  cam. 
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539)S76.  Stationary  Transformer.  Walter  S.  Moody, 
Lynn,  Mass.     Application  filed  May  15,  1S94. 

The  transformer  illustrated  has  a  core  composed  of  laminas, 
registering  notches  upon  their  inner  edges,  forming  oil  chan- 
nels in  combination  with  primary  and  secondary  windings  ar- 
ranged within  the  core. 

5395^77.  Electric  Arc  Lamp.  John  A.  Mosher,  Chicago, 
111.     Application  filed  May  i,  1893. 

Among  the  feature  claimed  are:  An  upper  carbon  rod,  a 
pivoted  frame,  and  a  feeding  train  carried  thereby,  a  shunt 
solenoid,  a  core  connected  to  the  frame,  a  rocking  plate,  hav- 
in^  notches  at  its  upper  end,  a  dog  adapted  to  enter  the 
notches,  pallets  carried  by  the  rocking  plate,  and  means  for 
raising  the  core. 

539,881-  Armature  Coil  and  Method  of  Making  Same. 
0(to  F.  Persson  and  David  P.  Thomson,  Schenectady, 
N.  Y.     .Application  filed  October  6,  1894. 

This  method  consists  in  winding  a  coil,  having  its  two  sides 
closely  appro.\imated,  and  then  drawing  the  sides  away  from 
each  other,  at  the  same  time  drawing  the  ends  of  the  coil  to- 
gether, so  as  to  form  a  six-sided  figure,  the  two  haves  of  which 
lie  in  different  planes. 

539,886.  Electric  Meter.  Elihu  Thomson,  Swampscott, 
Mass,      Application  filed  February  iS,  1895. 

An  electric  meter,  comprising  series  and  shunt  coils  is  de- 
scribed, acting  differentially  upon  a  movable  armature  or  coil, 
a  circuit-breaker  in  the  shunt  circuit  controlled  by  the  move- 
ment ol  the  armature,  a  registering  device,  and  means  con- 
trolled by  the  circuit-breaker  and  operating  the  registering  de- 
vice. 

539,939.  Electric  Cable.  William  D.  Gharky,  Philadel- 
phia, Pa.     Application  filed  October  iS,  1894. 

A  cable  for  the  transmission  of  electrical  energy,  consisting 
of  a  conductor  or  ronductors  formine  a  core,  and  an  insulating 
wrapper  surrounding  the  core,  a  testing  wire  extending  aling 
the  cable  outside  of  the  insulating  wrapper, 

539,943.  Armature  Winding  and  Method  of  Making  Same. 
William  llochhausen,  Brooklyn,  N.  Y.  Application 
filed  February  lo,  18S8. 

Armature  coils  are  desrribed,  the  wires  of  which  are  sys- 
tematically disposed  tipon  the  head  of  the  armature,  and  at 
such  part  are  bent  or  offset  in  the  direction  of  the  armature  axis, 
so  that  each  will  partly  underlie  and  partly  overlie  the  wires 
which  it  crosses. 

539,959.  Shade  for  Electric  Lamps.  Albert*  S.  Marten, 
East   Orange,  N.  J.     Application  filed  February  11, 

1S95. 

The  combination  with  a  collar,  having  the  neck  and  inwardly 
extending  tongue,  of  a  half  shade  having  the  curved  and 
grooved  end  adapted  to  engage  the  collar  and  be  held  thereto. 

539,966.  Electric  Bell.  Charles  B.  Sterling,  New  York, 
N.  Y.     Application  filed  March  14,  1895. 

The  first  claim  follows:  The  combination  with  the  bell  and 
the  solenoid,  of  a  vertically  movable  core  in  the  solenoid,  a  cir- 
cuit-maker and  breaker  loosely  connected  to  the  lower  end  of 
said  core,  and  also  movable  vertically,  a  stationary  contact  to 
engage  the  circuit-maker  and  breaker,  a  guide  for  the  circuit- 
maker  and  breaker  to  slide  in,  and  electrical  connections  be- 
tween the  supply  conductors  and  the  contacts. 


NO.    539,840. 

■  540,008.  Electrical  Thermometer.  George  C.  Whipple 
and  Henry  E.  Warren,  Newton,  Mass.  Application 
filed  December  5,  1S94. 

An  apparatus  for  determining  temperatures  consisting  of  two 
-  materials  which  have  different  temperature  co-efficients  of  elec- 
trical resistance,  and  a  device  for  measuring  the  ratios  of  re- 
sistances between  the  materials  electrically  connected  there- 
with, and  an  electrical  generator  to  supply  current  to  the  ap- 
paratus, 

540,010.     Conduit  Electric  Railway.    Frank  B.  Widmayer, 
New  York,  N.  Y.     Application  filed  August  3,  1S94. 

The  features  of  the  invention  are:  The  combination  of  a 
main  conductor  incased  in  a  waterproof  covering  or  tube,  a 
series  of  circuit  completers  normally  open  and  arranged  at  in- 
tervals along  the  road,  an  electrically  propelled  car  provided 
with  means  for  successively  throwing  into  operation  said  circuit 
completers,  each  of  which  comprises  a  horizontally  pivoted 
lever,  having  a  vertically  moving  bar  connected  to  one  end 
thereof,  and  a  vertically  reciprocating  telescoping  rod  connected 
to  the  other  end  of  the  lever  and  working  through  a  stuffing  box 
in  the  covering  or  tube,  and  provided  therein  with  a  contact  for 
closing  on  the  main. 

540,012.  Telephone  Central  Station.  Gaston  d'Adhemar, 
Paris,  France,      Application  filed  June  20,  1S94- 

In  a  telephone  central  station,  the  combination  with  a  calling 
annunciator  of  an  electro-magnet,  a  local  circuit  for  the  electro- 
magnet, and  means  forautomatically  breaking  the  circuit  of  the 
electromagnet  of  the  annunciator,  and  at  the  same  time  return- 
ing the  drop  of  the  annunciator. 


540,025.  Controlling  Mechanism  for  Locks.  Roscoe  A. 
Palmer,  Boston,  Mass.  Application  filed  February  4 
1S95. 

There  is  in  a  detachable  controlling  mechanism  for  door  locks 
a  normally  dis.onncctcd  two-part  spindle  adapted  to  be  ex- 
tended through  the  lock,  one  member  of  which  is  adapted  to  be 
operatively  connected  wtth  a  latch  bolt,  a  spindle  couplmg  an 
actuator  therefor,  an  electro-magnet  to  positively  move 'the 
actuator  into  operative  position,  to  couple  the  two  members  of 
the  spindle. 

540,029.  Means  for  Connecting  Motors  to  Car  Axles. 
Sidney  H.  Short,  Cleveland.  O.  Application  filed 
October  19,  1893. 

Claim  two  reads:  In  an  electric  car  or  locomotive,  the  com- 
bination with  an  axle  and  truck  frame,  of  a  swinging  frame 
slotted  bearings  at  the  free  ends  of  the  arms  of  said  swinging 
frame,  and  a  motor  having  trunnions  adapted  to  enter  said 
bearings  and  move  therein. 

540,035.  Brush  Holder  for  Dynamo -electric  Machines. 
Elihu  Thomson,  Swamp5cott,  Mass.  Application  filed 
February  20,  1S93. 


The  combination  of  a  brush  clamp  and  support  for  the  same, 
one  swinging  upon  the  other  and  means  for  m.iintaining  the 
lamp  always  parallel  to  a  given  frame. 

540,054.  Locating  Faults  in  Electric  Railways.  John  C. 
Henry,  Westfield,  N,  J.  Application  filed  January 
24,  1S94. 

A  supplemental  return  conductor  for  an  electric  railway  is 
connected  at  intervals  to  the  track  or  «found  return,  and 
divided  into  sections  normally  connected  together,  and  means 
are  provided  to  measure  the  current  flow  between  the  sections. 

540,060.  Conduit  Electric  Railway.  William  E.  M.  Jack- 
son. San  Francisco,  Cal.  Application  filed  October  25, 
1S93. 

Included  in  this  arrangement  is  an  insulating  support  com- 
prising an  open  spiral,  non-conductive,  a  containing  cup  and 
a  cover  combined. 

540,073.  Electric  Heater.  Charles  J.  Reed,  Philadelphia, 
Pa.     Application  filed  June  5,  1S94. 

1  his  electric  heater  consists  of  a  heat  radiating  tube,  having 
a  conducting  lining  attached  to  its  inner  surface,  the  opposite 
ends  of  the  conducting  lining  being  conne  ted  to  current  con- 
ductors. 

540,076.  Secondary  Battery.  William  L.  Silvey,  Dayton, 
O.     Application  filed  January  21,  1S95. 

In  a  secondary  battery  there  is  the  combination  with  the  bat- 
tery plates,  having  recesses  of  a  porous  medium  separating  the 
plates,  and  a  porous  separating  medium  occupying  the  re.esses 
in  the  battery  plates,  whereby  each  battery  plate  of  one  elec- 
trode is  prevented  from  toming  in  contact  with  the  other  elec- 
trode. 

540,090.  Electric  Passenger  Register  and  Recorder.  Joseph 
W.  Ellis,  Albany,  N.  Y.  Application  filed  January 
12,  1895. 

This  device  employs  successive  keys,  having  pivoted  pusher 
ends,  detents  acted  on  by  pusher  ends,  and  circuit-closing 
slides  so  freed  for  retraction,  with  electric  circuits  closed  by  the 
respective  slides,  and  "On"  and  'Off"  registers  in  circuits  re- 
spectively. 

540,168.  Electrical  Exchange.  Alexander  E.  Keith,  Frank 
A.  Lundquist,  John  Erickson  and  Charles  J.  Erickson, 
Chicago,  IlL     Application  filed  November  7,  1894. 

This  is  an  automatic  electrical  exchange  comprising  the 
combination  of  a  flat,  continuous,  non-sectional  switchboard 
having  mounted  thereon  a  series  of  rows  of  electrically  inter- 
connected contact  points,  a  series  of  connectors  arranged 
parallel  with  the  switchboard,  and  means  for  operating  the  con- 
nectors to  interconnect  the  wires  of  the  system. 

540,187.  Closed  Conduit  System  for  Electric  Railways. 
Herluf  A.  F.  Petersen,  Milwaukee,  Wis.  Application 
filed  March  26,  1S94. 

An  underground  conduit  and  its  contained  conductors  3 
contact  carrier  arm  arranged  to  normally  extend  into  the  con- 
duit, and  carrj-ing  contact  shoes  for  engagement  with  the  con- 
ductors, a  movable  connection  between  the  upper  end  of  the 
arm  and  its  support  upon  a  car,  and  hangers  supported  beneath 
the  car,  and  having  spring  connections  with  the  arm  for  per- 
mitting vertical  and  lateral  movements  of  the  arm. 

540,216.  System  of  Electrical  Distribution.  Ernst  G.  P. 
Oelschlaeger,  Charlottenburg,  Germany.  Application 
filed  April  6,  1895. 

A  system  of  electrical  distribution  is  described,  comprising  a 
source  of  alternating  currents,  a  transformer,  the  primarj- coil 
of  which  forms  a  part  of  the  feeder  circuit,  and  through  wh  ich  a 
current  of  constant  mean  amperage  is  transmitted,  ani  two 
translating  devices  adapted  to  operate  at  different  potentials  ' 
connected  in  parallel  across  the  secondary  circuit  of  the  trans- 
former. 
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Electrical    Equipment  of  the  Steamship 
Northwest. 

What  the  new  St.  Louis  and  St.  Paul  are  to  the  American 
commercial  marine  on  salt  water  the  scarcely  less  imposing 
Northwest  and  Northland  are  to  the  fleet  which  is  uphold- 
ing the  credit  of  American  shipbuilding  on  the  Great  Lakes. 
The  Northwest  is  a  magoificent  steel  steamship  of  5,500 
tons,  386  feet  long,  with  twin  screws,  engines  of  7,000  horse 
power  and  a  speed  of  21  miles  an  hour.  With  a  crew  of 
150  men  and  accommodations  for  Soo  passengers,  she  is 
completely  equipped  for  a  trip  across  the  Atlantic  if  she 
could  find  a  navigable  channel  to  theseaboaid.  The  North- 
west was  placed  in  commission  in  1894,  and  paid  her  first 


mum  load.  The  dynamos  are  connected  in  muhiple,  and  a 
novel  feature  is  the  air  blast  for  each  commutator,  as  shown 
in  the  illustration.  The  draft  is  obtained  from  the  igeneral 
piping  system  used  for  ventilating  the  ship. 

The  switchboard,  shown  on  the  right  in  the  larger  picture, 
is  of  while  marble,  with  bronze  trimmings.  To  economize 
space,  the  switches  are  arranged  with  horizontal  throws. 
Whitney  instruments  are  used,  and  29  circuits  are  here  con- 
trolled. Great  care  has  been  taken  with  the  wiring,  and  the 
vessel  contains  about  1 6,000  feet  of  Grimshaw  wires  and 
cables.  A  special  form  of  lamp  socket  is  used,  and  a  large 
proportion  of  the  lamps  are  completely  encased  in  globular 
ground   glass  shades  screwed  into  the  fixture.     Connected 


controlled  from  the  bridge  and  thrown  in  any  dh-ection. 
An  elaborate  electric  signaling  system,  worked  by  dynamo 
current,  is  provided,  by  which  the  commanding  ofiicer  on 
the  bridge  can  control  all  the  movements  of  the  vessel,  the 
casting  of  lines,  etc.,  without  issuing  a  spoken  order. 


Electrical  Trap  for  Sneak  Thieves. 

On  the  fifth  floor  of  a  large  manufactory  on  the  West 
Side  of  Chicago  is  a  department  employing  a  number  of 
girls,  who  have  been  complaining  for  several  months  of  thefts 
committed  in  their  dressing  room  on  the  sixth. floor  while 
they  were  at  work.  Silk  haiadkerchiefs,  veils  and  money 
disappeared  from  time  to  lime  with  increasing  frequency,  un- 
til the  management  began  to  realize  that 
it  was  time  steps  were  taken  to  detect  the 
thief.  As  the  dressing-room  was  kept 
locked,  the  key  being  accessible  only  to 
those  employed  in  the  department  where 
the  losses  were  reported,  it  was  decided 
that  one  of  the  girls  using  the  room  was 
rifling  the  pockets  of  the  others. 

Accordingly,  a  trustworthy  girl  was 
taken  into  the  confidence  of  the  manage- 
ment, a  double  wire  was  sewed  in  the 
lining  of  her  cloak,  connecting  a  spring 
jaw  in  the  pocket  with  the  two  hooks 
on  which  the  cloak  hung.  The  jaws 
were  placed  in  contact  with  one  of  the 
wires  and  insulated  from  each  other  by 
a  small  tongue  of  leather  placed  between 
them  while  forced  apart,  and  this  tongue 
was  sewed  to  the  bottom  of  a  purse. 
Each  of  the  two  hooks  (which  were  of 
brass)  supporting  the  garment  was  held 
in  place  by  a  long  brass  screw  which 
weiit  through  the  partition  and  con- 
nected with  a  wire  on  the  outside  of  the 
dressing-room.     Here    the   wires    were 


Eynamos  and  Switchboard. 
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visit  to  the  port  of  Chicago  last  week,  her  regular  trips 
being  between  Buffalo  and  Duluth  in  connection  with  the 
Great  Northern  railway  system.  The  Western  Electri- 
cian takes  advantage  of  this  visit  to  illustrate  and  briefly 
describe  the  electrical  plant  of  this  fine  vessel. 

The  general  appearance  of  the  boat  is  well  shown  by  the 
smaller  picture  on  this  page,  which  is  a  reproduction  of  a 
•  photograph  made  just  as  the  Northwest  was  being  towed 
from  her  dock  in  Chicago  into  the  main  channel  of  the 
river.  The  larger  view  shows  the  electrical  plant.  This 
consists  of  three  compact  engine-dynamos  installed  by  ihe 
Fisher  Electric  company  of  Detroit.  The  engines  are  of  the 
triple-expansion,  vertical  marine  type  and  are  supplied  with 
steam  at  250  pounds  pressure  from  the  main  boiler  plant  of 
the  ship,  which  comprises  no  less  than  2S  Belleville  tubular 
boilers  built  for  marine  service.  The  engines  are  driven 
at  250  revolutions  per  minute,  and  are  each  rated  at  60 
horse  power.  It  is  interesting  to  note  that  28  engines 
are  necessary  for  operating  the  varied  machinery  of 
the  vessel,  including  pumps,  steering  gear  and  ice  ma- 
chines. 

The  dynamos  are  four-pole  compound  wound  machines 

designed  for  an  output   of   300  amperes  each  at  no  volts. 

The  total  lighting  capacity  of  the  plant  is  thus  r,Soo  16 

candle  power  lamps,  and  the  boat  is  wired  for  2,000  sock- 

s.     Two  machines  are  ample,  however,  to  carry  the  n.axi- 


with  the  lighting  circuits  and 
distributed  in  various  pans  of 
the  boat  are  14  fan  motors  for 
ventilation.  These  are  each  of 
one-quarter  horse  power,  and 
made  by  the  Fisher  company. 

Fig.  2  shows  an   eleclric   ele- 
vator— an   unusual    installation 
for  shipboard  use.     This  eleva- 
tor   runs    from    the   cold    stor- 
age rooms  in  ihe  hold  to  the  kitchen   between   deck.s,  a  dis- 
tance of  about  twenty  feet.     The  mechanism  is  on  the  level 
of  the  electric  lighting  plant  and  is  shown  in  the  picture. 
The  motor  is  a  five  horse    power    four-pole  Fisher  machine 
geared  to  a  drnm  hoist.      It    consumes  35    amperes,  and  is 
equipped  with  an  electro-magnetic  brake  and  an  automatic 
cut-off.     This  elevator  is  designed  to  be  used  in  hoisting 
meats  and  provisions  to  the  cooks  and  is  not  used  as  a  pas- 
senger elevator.  In  Fig.  2  is  also  shown,  at  the  left,  the  Blake 
condensing  pump  used  in   connection   with   the    dynamo 
engines. 

A  large  searchlight  is  mounted  on  the  forward  part  of  the 
superstructure  for  use  when  necessary.  It  is  a  French  pro- 
jector and  was  exhibited  at  the  World's  Fair.  It  takes  125 
amperes  of  current,  and  the  light  of  ihe  arc  is  said  to  be  in- 
tensified  to    1,000,000  candle   power.     The  light   can   be 


General  View  of  the  Ship. 

carried  along  under  a  moulding,  through  the  floor,  to  a 
single  cell  battery,  and  a  bell,  placed  in  series,  was  hidden 
in  the  room  where  the  girls  were  at  wotk  fifty  feet  away. 
A  switch  was  placed  in  a  convenient  position,  which  broke 
the  circuit,  until  the  other  arrangements  were  completed. 
After  closing  the  switch  the  only  opening  in  the  circuit  was 
at  the  spring  jaws,  which  would  be  brought  together  by  re- 
moving the  purse  and  insulating  tongue.  The  trap  had  been 
set  but  three  hours  when  the  bell  rang,  and  the  owner  of  the 
cloak  hurried  to  the  room  where  the  garments  were  kept  and' 
there  found  the  guiliy  girl;  and  upon  this  evidence  the  girl 
was  immediately  accused  and  discharged  after  she  had  ad- 
mitted  her  guilt.  The  apparatus  employed  was  designed  by 
George  H.  O'Connor  of  1S5  West  Randolph  street,  Chicago. 


It  is  said  that  the  Baltimore  tunnel  electric  railway  will 
be  in  operation  within  a  week. 
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MacDonald    Electrically   Operated 
Clutch. 

An  interesting  electrically  operated  clutch,  in  the  nature 
of  a  life-saving  device,  has  been  designed  by  T.  H.  Mac- 
Donald  of  Bridgeport,  Conn.,  and  is  illustrated  by  the  ac- 
companying cuts.  A  wire  is  carried  along  the  shaft  just 
above  the  pulleys,  and  is  connected  to  the  magnets,  as 
shown.  The  return  wire  is  carried  in  a  zigzag  course  all 
over  the  shop,  and  finally  returned  to  the  magnet  at  the 
c  tch.  At  as  many  intervals  as  may  be  desired  m  the 
room  a  piece  of  steel  wire  is  passed  over  the  copper  wire 
just  mentioned,  and  the  ends  are  made  fast  to  a  ring  within 
easy  reach  of  aoy  employe.  In  case  anyone  is  caught  in 
the  machinery  the  shafting  may  be  instantly  slopped  by  pull- 
ing the  steel  wire  and  thereby  breaking  the  copper  conduc- 
tors. Should  anyone  get  caught  in  the  shaft  the  wire 
would  be  broken  by  his  body  as  it  was  thrown  over  the 
shalt  and  the  entire  machinery  would  stop.  The  magnets 
are  energized  by  closed  circuit  batteries.  Five  gravity  cells 
are  sufficient  for  the  entire  outfit.  The  pawl  that  trips  the 
clutch  is  the  armature  of  the  magnet.  If,  therefore,  any- 
thing should  happen  to  the  batteries,  the  trouble  would  be 
at  once  made  known  by  the  machinery  stopping. 

An  examination  of  Fig.   i,  which  is  a  sectional  elevation, 


thereby  retain  the  lever  in  such  position  against  the  action 
of  the  weight.  When  this  dog  is  lifted  out  of  the  notch 
the  weight  will  operate  to  disengage  the  clutch.  Pivoted 
to  the  hanger  is  a  lever,  m,  having  its  end  nearest  the  pivotal 
point  provided  with  a  friction  roll  which,  when  the  dog  /  is 
within  the  the  notch,  extends  immediately  below  the  dog. 
The  other  end  of  this  lever  extends  outwardly  and  is  weighted 
as  shown.  When  this  weighted  end  of  the  lever  d^op^,  the 
other  end  will  be  forced  against  the  dog  and  will  thereby 
lift  the  latter  out  of  the  notch  and  release  the  clutch. 

Secured  to  a  bracket,  «,  which  extends  from  the  hanger, 
are  electro-magnets  o. 

A  metallic  housing,  <],  is  secured  to  and  depending  from 
any  suitable  ceiling  block  (not  shown),  and  has  contained  in 
it  a  metallic  pin  insulated  from  the  housing  by  a  hard  rubber 
block. 

A  pin  extending  through  the  bottom  of  the  housing,  and 
having  a  free  vertical  play  therein,  is  normally  projected  up- 
wardly by  a  spring  confined  between  a  cross  pin  at  the  upper 
and  of  the  pin  and  the  floor  of  the  housing.  Dependmg 
from  this  pin  is  a  cord,  r,  at  the  lower  end  of  which  is  any 
suitable  handle. 

The  conductor  wire  s  is  connected  with  the  housing  and  / 
is  a  similar  wire  which  extends  from  the  magnets  and  is  con- 


FIG.    2.       ELECTRICAL    EQUIPMENT    OF    THE     STEAMSHIP    NORTHWEST. — AN    ELECTRIC    ELEVATOR. 


will  reveal  the  features  of  this  device.  On  the  shaft  n  is  the 
main  power  pulley  <:,  which  is  mounted  loosely.  The  collar 
(/  is  rigid  on  the  shaft  and  is  formed  with  the  radial  arms  e^ 
to  which  are  pivoted  rocker  bars  having  the  wedge  blocks  f 
secured  to  their  inner  faces.  Projecting  from  the  pulley  is 
the  hub  _tr^  arranged  to  contact  with  jaws  carried  by  the 
rockers  //.  These  jaws  extend  outside  and  inside  the  hub 
and  are  provided  with  friction  blocks  in  order  that  they  may 
obtain  a  firm  grasp  upon  the  hub.  The  rocking  of  the  bars 
will  cause  the  jaws  to  grasp  the  hub  or  to  release  it,  as  the 
case  may  be.  Splined  so  as  to  slide  freely  on  the  shaft  \s,  a 
sleeve  formed  with  an  annular  groove,  in  which  is  a  loosely 
encircling  strap.  Pivoted  to  the  arms  e  at  i  are  bell  crank 
levers  having  friction  rolls  at  the  ends  of  their  short  arms. 
The  levers  y  are  pivoted  to  lugs  projecting  from  the  sleeve 
and  their  outer  ends  are  pivoted  to  the  long  arms  of  the 
bell  cranks.  The  upper  end  of  the  lever  /■  is  pivoted  to  a 
hanger  and  it  is  connected  with  the  strap  on  the  sleeve.  The 
movement  of  the  lever  moves  the  sleeve  along  the  shaft. 
When  this  lever  is  moved  toward  the  pulley  the  jaws  grasp 
the  hub;  the  reverse  movement  releases  the  hub. 

Journaled  in  the  bottom  of  the  hanger  is  a  roll  over  which 
is  passed  a  cord,  one  end  of  which  is  fastened  to  the  lever 
k,  while  from  the  other  end  is  suspended  a  weight,  /,  the 
function  of  which  latter  is  to  normally  draw  the  lever  away 
from  tlie  pulley  so  as  to  release  the  clutch. 

Pivoted  to  the  lever  near  its  upper  end  is  a  lock  dog,  /, 
which  when  the  lever  is  thrown  toward  the  pulley  to  operate 
the  clutch,  will  fall  by  gravity  into  a  notch  in  the  hanger  and 


nected  with  the  pin,  so  that  it  will  be  readily  understood 
that  when  the  pin  is  in  the  position  shown  at  Fig.  i  the  cir- 
cuit will  be  closed,  and  when  it  is  drawn  away  the  circuit  will 
be  open. 

When  the  lever  m  is  in  the  position  shown  at  Fig.  i  and 
the  electrical  circuit  is  closed  its  lever  will  be  held  by  the 
attraction  of  the  magnets,  but  when  the  circuit  is  broken, 
the  lever  will  drop  and  thereby  cause  the  power  to  be  re- 
moved from  the  shafting. 

These  devices  for  opening  and  closing  the  electrical  cir- 
cuit are  located  all  over  the  factory  in  as  many  places  as  are 
deemed  fit,  so  that  the  motion  of  the  shafting  may  be  in- 
stantly stopped  by  almost  any  workman  at  any  part  of  the 
factory.  The  lever  m  drops  out  of  the  field  of  the  magnets 
upon  a  lift  finger,  u,  pivoted  to  the  hanger,  from  the  oppo- 
site end  of  which  finger  hangs  a  cord,  v,  by  means  of  which 
the  finger  may  be  elevated  to  raise  the  lever  into  its  hori- 
zontal position  against  the  magnets. 

In  Fig.  2  is  shown  the  position  which  the  parts  assume 
after  the  lever  has  dropped.  It  will  be  seen  that  this  lever 
must  be  elevated  before  the  dog  /  can  drop  into  its  notch. 
The  cuts  are  reproduced  from  the  h-on  Age. 


It  is  reported  that  negotiations  are  in  progress  by  which 
the  Metropolitan  and  Alley  elevated  roads  of  Chicago  are 
to  be  operated  under  one  management.  If  the  proposed 
consolidation  is  carried  into  effect,  electricity  will  be  used 
for  power  transmission  on  both  roads,  as  it  is  now  so  suc- 
cessfully on  the  Metropolitan  system.  The  combined  lines 
would  connect  a  wide  extent  of  territory  on  the  South  and 
West  Sides  of  Chicago. 


Electrical  Transmission  of  Power. 

The  New  England  Cotton  Manufacturers'  association  de- 
voted considerable  attention  to  the  subject  of  electrical 
transmission  of  power  at  its  Providence' convention.  Sev- 
eral papers  in  this  line  were  presented  and  discussed,  and 
much  interest  was  shown  in  the  subject.  A.  C.  Rice  of 
Dayton,  Ohio,  read  a  paper  on  "Water  Power  Develop- 
ment and  its  Cost,"  An  interesting  contribmion  by  C.  A. 
Stone  and  E.  A.  Webster  was  presented  under  the  head  of 
"Electrical  Driving  of  Textile  Establishments,"  and  another 
paper  on  the  same  subject  was  read  by  .Sidney  B.  Paine  of 
the  General  Electric  company.  John  Eccles  of  Tafiville 
contributed  a  paper  entitled  "Operating  by  Electricity  from 
a  Distance."     These  papers  are  summarized: 

Water  Power  Development  and  Its  Cost. 

Mr.  Rice's  paper  on  this  subject  dealt  with  a  power 
shortly  to  be  developed  on  the  Chattahoochee  river  at 
Thornton  Shoals,  Ga.,  where  it  is  expected  to  develop 
14,000  horse  power,  under  a  working  head  of  35  feet,  and 
transmit  it  electrically  to  Atlanta,  a  distance  of  about  7;^ 
miles.  Tlie  dam  will  be  '^'^  feet  in  height,  and  have  a  base 
of  loo  feet,  running  with  the  stream.  The  power  house 
will  be  48  by  323  feet,  of  steel  construction.  The  power 
plant  is  divided  into  thirteen  units  of  1,000  horse  power  each 
and  two  of  500  each.  The  turbines  are  of  the  horizontal 
type,  arranged  in  pairs.  The  entire  cost  of  the  plant  is  es- 
timated not  to  exceed  $46  per  horse  power,  delivered  at  the 
switchboards  in  the  power  house.  Mr.  Rice  assumed  the 
operating  expense  per  year  would  be  $4.20  per  horse 
power,  estimated  as  I'ollows:  . 

Interest  on  investment  at  6   percent $38,64000 

Insurance  and  taxes  at  i  per  cent 6,440  00 

Depreciation 5,000  00 

Two  men  at  $2,000  per  year 4,000  00 

Four  men  at  $1,000  per  year 4,000  co 

Oil  and  waste 300  00 

Incidentals 500  00 

Total $58,880  CO 

In  ihis  paper  mention  was  also  made  of  another  proposed 
plant  of  36,000  horse  power  under  a  working  head  of  12  feet, 
divided  into  units  of  1,000  horse  power,  arranged  for  elec- 
tric transmission.  Assumed  cost  of  the  entire  plan  will  be 
$73,97  per  horse  power,  delivered  at  the  switchboard  in  the 
power  house  on  an  investment  of  $2,663,200,  including  the 
water  power  and  r-  al  estate.  The  estimated  cost  of  operat- 
ing this  plant  on  the  same  basis  as  the  Chattahoochee  river 
plant  will  be  $6.og  per  horse  power. 

'  From  another  power,  it  is  intended  to  develop  20,000 
horse  power  under  28  feet  head  in  units  of  about  1,300 
horsepower  each.  This  power  will  also  be  transmitted 
elecirically,  and  will  be  delivered  to  the  switchboards  at  the 
estimated  cost  of  $46.62  per  liorse  power  on  an  investment 
of  $932,500,  including  water  power  and  real  estate.  The 
approximate  cost  of  operating  calculated  on  the  same  basis 
as  the  other  two  powers  would  be  $81,775  per  annum,  an 
average  of  $4.09  per  horse  power. 

Electrical  Driving  of  Textile  Establishments. 

The  fiist  of  these  papers  was  the  joint  production  of 
Messrs.  Stone  and  Webster,  and  was  substantially  as  fol- 
lows: 
•  The  practicability  of  electrical  power  transmission  over 
distances  up  to  25  miles  can  be  no  longer  questioned.  There 
are  at  ]iresent  in  the  United  States  a  large  number  of 
plants,  varying  in  size  from  1,000  to  5,000  horse  power, 
which  are  daily  transmitting  power  oyqj  considerable  dis- 
tances, and  giving  good  service  at  a  reasonable  expense  for 
maintenance.  For  short  distances  where  there  is  no  serious 
objection  to  mechanical  drives,  and  wlien  with  no  trans- 
formation whatever  the  power  could  have  been  transmitted 
with  but  a  small  loss,  it  is  absurd  to  attempt  to  eflect  a  sav- 
ing  by  transforming  power  already  existing  in  the  form  in 
which  it  is  to  be  used,  into  electncity,  and  then  retrans- 
forming  this  electricity  into  power  again. 

The  Pencoyd  Iron  Works  of  Philadelphia  has  been  grad- 
ually changing  over  its  entire  transmission  plant  from  me- 
chanical to  electrical  methods.  The  power  was  originally 
transmitted  by  means  of  shafts  and  belts,  but  a  trial  was 
made  of  transmitting  power  electrically,  using  a  separate 
motor  for  each  machine  or  group  of  machines,  and  the  re- 
sults were  found  to  be  so  satisfactory,  from  the  standpoint 
both  of  economy  and  convenience,  that  at  present  the  shops 
are  operated  almost  entirely  by  electric  motors,  a  total  of  over 
a  thousand  horse  power,  mostly  in  small  units,  being  used. 

There  is  little  objection  to  direct  current  if  properly  de- 
signed and  sufficient  in  capacity  to  run  under  low  voltages 
at  a  moderate  rate  of  speed.  The  recent  forms  of  induc- 
tion motors  possess  several  decided  advantages  over  the  di- 
rect current  type.  They  are  simple  in  construction,  conse- 
quently less  liable  to  injury  and  break-down,  and  have  no 
commutators,  which  is  one  of  the  principal  sources  of 
trouble  in  the  direct  current  machines.  They  also  possess 
advantages  in  starting  and  stopping,  especially  in  starting 
under  heavy  loads. 

There  are  five  well-defined  places  where  electric  power 
transmission  can  always  be  used  to  advantage,  with  stand- 
ard forms  of  machine. 

1.  Where  la'ge  water  power  is  available  at  a  consider- 
able distance  from  a  mill  which  is  in  need  of  more  power 
than  can  be  obtained  from  the  water  privilege  at  the  mill 
itself. 

2.  When  owing  to  separation  of  th.e  mill  buildings  or 
peculiar  local  requirements  it  is  desired  to  transmit  power 
farther  than  can  be  done  by  belting,  in  order  to  avoid  the 
installation  of  individual  steam  plants  in  each  building. 

3.  Where  small  water  privileges  are  available  at  various 
points  along  the  stream,  but  in  order  to  become  useful  the 
power  must  be  concentrated  at  one  point,  without  too 
much  expense  for  maintenance  and  operation  of  the  indi- 
vidual parts  of  the  system. 

4.  Where,  for  various  reasons  in  selecting  a  mill  site  it  ^ 
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is  desirable  to  locate  it  at  a  considerable  distance  from  the 
source  of  power,  usually  on  account  of  the  fact  that  ihe 
land  immediately  adjacent  to  the  privilege  is  not  suitable 
for  a  location. 

5.  Where,  for  special  reasons,  it  is  important  to  do 
away  with  shafting  through  the  mill,  and  avoid  on  account 
of  fire  risk  or  other  reasons  the  ordinary  belt  holes  between 
floors. 

There  are,  perhaps,  fifty  plants  in  this  country  which 
come  under  the  first  head.  At  least  six  different  systems 
of  transmission  are  in  use  for  thi^  work,  and  in  places 
where  the  plants  have  been  properly  installed  each  is  giv- 
ing good  results. 

One  of  the  earliest  long-distance  plants  was  that  built  by 
the  Westinghouse  conangxiy  for  the  San  Miguel  Mining 
company  at  Telluride,  Colo.  The  distance  of  the  trans- 
mission is  about  14  miles.  At  the  power  station  a  Pelton 
wheel  is  used,  coupled  directly  to  a  generator  of  700  horse 
powercapacity  of  the  single  phase  alternating  type.  The 
power  is  reconverted  by  three  motors  at  the  other  end. 

(Dne  of  the  earliest  plants  in  New  England  was  one  de- 
signed by  the  authors  for  S.  E.  Warren  &  Co.  for  the  Ivans- 
mission  of  about  250  horse  power  from  Saccarrappa  to 
Cumberland  Mills,  Me.,  a  distance  of  about  a  mile.  This 
plant  has  been  operated  very  successfully  for  about  five  years. 

Operating  by  Electricitv  from  a  Distance. 
Mr.  Eccles  gave  a  description  of  the  electrical  transmis- 
sion plant  by  which  one  of  the  mills  at  Taftville,  Conn.,  is 
operated.  This  installation  was  described  and  illustrated  in 
the  Western  Electrician  of  May  5,  1894.  Concerning 
the  operation  of  this  plant  Mr.  Eccles  said: 

There  being  no  plant  in  Baltic  to  use  the  great  water 
privilege,  E.  P.  Taft,  treasurer  of  the  mills  at  Taftville, 
decided  to  cairy  a  part  of  the  power  there  going  to  waste  by 
electricity  to  Taftville,  a  distance  of  four  and  a  half  miles. 
This  has  been  successfully  done,  and  they  are  now  running 
electrically  their  weaving  mills  of  1,700  looms,  besides  gen- 
erating current  for  1,200  electric  lights,  and  furnisliing 
power  to  the  street  railway.  The  mill  was  formerly  run  by 
two  Harris-Corliss  engines,  20  by  4S  and  22  by  48,  using 
375  horse  power,  and  an  additional  one  of  125  horse  power 
when  the  lights  were  on,  consuming  on  an  average  of  40 
tons  of  coal  per  week,  at  a  cost  of  .$S,ooo  per  year. 

The  water  poi^ver  is  utilized  by  three  double  42  inch  hori- 
zontal wheels,  one  double  27  inch  wheel,  the  former  develop- 
ing Soe  horse  power  at  157  revolutions,  and  the  latter  300 
horse  power  at  244  revolutions,  making  1,900  horse  power 
in  all.  The  wheels  are  in  line  parallel  with  the  main  shaft 
that  runs  the  electric  generators,  and  are  arranged  by  clutches 
and  quills  so  as  to  run  any  one  separate  or  in  unit.  The 
plant  consists  of  two  three-phase  350  horse  power  genera- 
tors of  such  design  that  a  temporary  overload  of  50  per  cent. 
may  be  carried  for  a  short  time.  They  run  at  600  revoHt- 
tion?,  and  drive  the  two  350  horsepower  motors  at  Taftville 
at  precisely  the  same  speed.  Tliey  are  connected  by  two 
sets  of  wires  so  arranged  that  by  means  of  switches  eiiher 
generator  can  drive  one  or  both  motors.  The  loss  in  the 
wires  at  full  load  is  7  per  cent.,  and  in  tlie  motors  and  gen- 
erators 5  and  7  per  cent.,  giving  a  total  loss  of  about  iS  or 
20  percent,  from  main  shaft  at  Baltic  to  the  main  shaft  at 
Taftville.  The  motors  carry  3^.  inch  belts,  and  are  perfectly 
controllable.  The  speed  even  when  running  in  connection 
with  the  Norwich  street  railway,  to  which  they  furnish 
power  from  the  Bahic  plant,  is  practically  constant.  They 
have  also  an  electric  locomotive,  used  to  move  freight  cari 
from  Taftville  to  the  mills.  The  cost  of  78  cents  a  day  a  car 
with  horses  is  reduced  with  the  locomotive  to  eight  cents  a 
day. 
Electrical  Driving  of  Textile  Establishments. 
The  second  paper  bearing  this  title  was  read  by  Mr. 
Taine  and  was  listened  to  with  marked  attention.  In  his 
preliminary  remarks,  the  author  took  occasion  to  impress 
on  the  minds  of  the  members  the  fact  that  the  electric 
dynamo  was  not  a  generator,  strictly  speaking,  but  a  trans- 
lating device,  for  the  reason  that  it  receives  power  in  the 
form  of  mechanical  energy,  and  transforms  it  into  electrical 
energy.  This  is  transferred  in  its  new  form  by  means  of 
conducting  wires  to  the  motor,  where  it  is  re-transformed 
and  appears  again  as  rotary  motion  to  be  then  applied  to 
the  driving  of  the  machinery  either  directly  or  through 
small  shafts  and  belts.  The  electric  system,  therefore, 
affords  but  another  means  of  transmitting  power  from  the 
prime  motor  to  the  point  of  its  ultimate  application.  Con- 
cerning the  subject  proper,  he  said: 

In  planning  a  plant  of  which  steam  is  to  be  the  motive 
power  the  engineer  must  decide  upon  the  best  location  for 
the  receipt  of  the  fuel,  the  facilities  for  the  transportation 
of  the  coal  from  the  cars  or  wharf.  He  must  provide  also 
for  an  adequate  supply  of  water  of  proper  quality  for-steam 
and  condensing  purposes;  he  must  have  in  view  the  econom- 
ical disposition  of  the  ashes.  While  the  boiler^,  chimney 
and  engine  must  be  placed  upon  solid  foundations,  it  is 
equally  essential  that  the  engine  house  be  placed  as  near  as 
possible  to  the  manufacturing  building  and  be  so  located 
that  the  power  may  be  delivered  at  the  proper  point  and  at 
right  angles  to  the  main  shafting.  If  water  wheels  are  to 
be  used,  he  must  determine  the  best  location  for  the  dam, 
giving  proper  consideration  to  the  questions  of  flowage 
foundations^  anchorage  and  head  of  water;  he  must  enter 
the  canal  at  the  most  advantageous  point,  and  make  it  as 
short  and  as  direct  as  the  topography  of  the  country  will 
permit.  He  must  secure  a  suitable  mill  site  adjacent  to 
the  canal,  and  must  erect  the  buildings  upon  solid  founda- 
tions. He  must  make  adequate  provision  for  the  receipt 
of  supplies  and  the  shipment  of  the  manufactured  profluct. 
No  one  of  these  conditions  can  be  considered  separately  or 
independently  of  the  rest,  and  the  result  must  be  a  com- 
iromise  In  whirlrthe  best  efficiency  of  each  is  sacrificed  to 
the  necessities  of  the  combination. 

When   electricity  is  used,   the   engineer  is  not  so  ham- 


pered. The  generating  station  is  located  where  the  power 
may  be  produced  most  easily  and  economically.  Inde- 
pendent consideration  is  given  to  both  transmission  and 
distribution,  and  only  such  conditions  are  adopted  as  will 
give  the  highest  de^ee  of  etliciency,  everything  considered. 
Within  reasonable  limits,  the  manufacturing  buildings  may 
be  located  without  regard  to  their  relative  position  to  the 
power  house  or  to  their  distance  from  the  source  of  power. 
The  mill  ?ite  may  be  selected  with  a  view  to  obtain  cheap 
and  solid  foundations,  and  at  such  points  as  will  secure  the 
best  conditions  for  manufacturing.  It  is  not  necessary,  as 
is  oftentimes  the  case  with  the  mechanical  system,  to  subor- 
dinate everything  else  to  the  power,  the  cost  of  which  is  one 
of  the  smallest  items  entering  into  the  value  of  the  finished 
product. 

The  electric  motor  is  independent  of  the  prime  mover 


FIG.   I.       iMACDONALD    ELECTRICALLY   OPERATED   CLUTCH. 

— ARRANGEMENTS   OF   PARTS   WHEN   POWER   IS 

REMOVED    FROM   SHAFT. 

both  as  to  location  and  direction  of  rotation.  There  is  no 
loss,  by  reason  of  angles  in  the  line  of  conductors.  There 
is  nothing  to  explode  or  drip.  Inasmuch  as  there  is  no 
mechanical  strain  upon  them,  they  will  not  break  do\vn  or 
give  way,  neither  are  theyelTected  by  atmospheric  changes, 
as  are  belting  and  ropes.  Since  there  is  no  movement  to 
the  wire,  it  is  possible  to  transmit  the  power  into  rooms, 
into  which  it  would  be  impracticable  or  exceedingly  awk- 
ward to  transmit  it  by  mechanical  means.  The  speed  of  the 
shafiing  is  limited  only  by  considerations  of  safety,  and  by 
the  size  of  pulleys  available  on  the  machines  to  be  driven, 
and  is  determined  without  reference  to  that  of  the  prime 
mover.  The  several  rooms  in  the  mill  may  be  divided  into 
independent  sections,  each  driven  by  its  own  motor,  permit- 
ting the  operation  of  either  without  driving  the  belting  and 
shafting  in  other  portions  of  the  mill.  This  provision  also 
insures  against  stopping  the  entire  plant,  in  case  of  acci- 
dent within  the  mill  buildings.  The  generating  plant  also 
may  be  divided  into  several  units,  delivering  their  currents 
into  a  common  conductor.  In  the  event  of  an  accident  to 
either  one  of  these  units,  if  spare  capacity  has  not  been  pro- 
vided, the  load  may  be  reduced  to  the  capacity  of  the  re- 
maining units  by  the  switching  off  of  such  motors  or  lamps 
as  will  least  interfere  with  the  general  system.  The  time 
thus  lost  may  be  made  up  by  running  overtime  only  the 
machinery   teiuporarily    stopped.       These    provisions    are 


is  very  variable,  a  smaller  and  consequently  less  efficient 
motor  may  be  used,  as  the  saving  of  the  power,  which 
would  otherwise  be  used  by  the  idle  shafting,  will  compen- 
sate to  a  greater  or  less  degree  for  the  lower  efficiency  of 
the  smaller  motor.  By  reason  of  the  above  sub-division, 
the  diameter  of  the  shaiting  and  the  width  of  belting  on  any 
section  are  determined  solely  by  the  amount  of  power  nec- 
essary to  drive  that  section,  and  are  independent  of  thj 
total  power  provided  by  the  mill.  In  the  Columbia  Mill*:, 
at  Columbia,  S.  C,  the  largest  shaft  is  3  inches  in  diameter, 
and  but  two  belts  as  wide  as  nine  inches  are  used.  [Tliis 
plant  was  described  and  illustrated  in  the  Western  Eliii:- 
TRiciAN  of  May  5,  1894.] 

In  the  No.  4  mill  of  the  Pelzer  Manufacturing  company, 
Peher,  S.  C. ,  which  is  being  equipped  with  an  electric  drive 
of  2,600  horse  power,  the  largest  shaft  is  three  inches  in  di- 
ameter, and  the  largest  belt  eight  inches  in  width.  In  this 
mill,  the  saving  in  first  cost  of  the  shafting  and  belting,  as 
compared  with  an  identical  mill  driven  with  the  mechanical 
system,  will  amount  to  nearly  $10,000.  The  belt  tower  and 
all  its  accompaniments  are  omitted,  amounting  in  this  case 
to  a  saving  of  over  $3,000.  The  removal  of  the  belts  does 
away  to  a  great  extent  with  the  frictional  electricity,  so 
troublesome  in  cotton  mills. 

The  electric  drive  invites  concentration  of  the  mans 
ufacturing  buildings,  reducing  the  cost  of  superintend- 
ence and  management.  Water  powers,  more  or  les- 
widely  separated,  may  thus  be  brought  together  for  utiliza- 
tion, or  steam  power  can  be  generated  in  one  large  plant 
with  interchangeable  units,  and  transmitted  to  the  several 
mills,  with   convenience  and  efiiciency. 

In  a  mechanically  driven  plant,  the  friction  load  increases 
as  the  machinery  is  put  on.  It  is  therefore  difficult  to  deter- 
mine the  efficiency  under  lead,  and  the  ratio  which  the  power 
delivered  by  the  prime  mover  bears  to  the  amount  realized 
at  the  machine,  as  it  is  constantly  changing,  depending  not 
only  on  the  load,  but  also  on  the  condition  of  the  bearings, 
and  on  the  alignment  of  the  shafting.  On  an  electrically 
driven  plant,  however,  the  actual  lo'^s  between  the  generator 
shaft  and  the  motor  shafts  remains  practically  constant. 
The  efficiencies  of  generators  and  motors  under  varying  loads 
are  determined  before  they  leave  the  shop,  and  the  loss  in  the 
conducting  wire  may  be  easily  measured,  so  that  the  effi- 
ciency of  the  plant  as  a  whole  may  be  easily  computed,  and 
will  be  found  to  be  much  more  uniform  and  nearer  the  max- 
imum at  all  times  than  on  the  mechanically  driven  plant. 
The  combined  mechanical  and  electrical  losses  in  the  gener- 
ator, and  in  the  engine  or  water  wheel  to  which  it  is  coupled, 
are  very  little,  if  any,  more  than  they  would  be  in  the  same 
engine  or  water  wheel,  and  the  first  belt  on  a  mechanically 
driven  plant.  The  loss  on  the  wiring  of  the  mill  and  the 
motor  is  uo  more  than  the  loss  on  the  shafting  and  belting, 
even  under  the  best  conditions  as  ordinarily  determined. 
The  efficiency  of  the  plant  as  a  whole  is  therefore  fully  as 
high  as  where  the  power  is  transmitted  mechanically  if  the 
power  house  is  located  near  the  mill  buildings.  On  long- 
distance transmission,  its  superiority  is  immediately  and 
strikingly  apparent. 

The  efficiency  of  an  engine  or  wn  t  er  wheel  drops  very  rapidly 
as  the  load  is  reduced,  A  generator  or  motor  loses  efhciency 
under  these  conditions  to  a  much  smaller  degree.  The  loss 
in  the  conducting  wire  is  in  direct  proportion  to  the  load,  so 
that  the  efficiency  of  the  systefti  as  a  whole  will  remain 
nearly  constant. 

Since  the  amount  of  copper  in  any  transmission  line  va- 
ries as  the  square  of  the  length  of  the  line,  the  distance  to 
which  it  would  be  possible  to  economically  transmit  the  cur- 
rent would  be  very  limited  were  it  not  that  the  size  of  the 
wire  also  varies  inversely  as  the  square  of  the  voltage.  Thg 
allowable  loss  in  the  line  depends  upon  the  value  of  the 
power  which  drives  the  generator.  If  the  power  is  cheap, 
a  small  wire  may  be  used  with  a  larger  percentage  of  loss  j^ 
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recommended,  not  on  account  of  any  greater  liability  of  the 
electrical  plant  to  accident,  the  liability  being  even  less  than 
in  the  case  of  the  mechanical  transmission,  but  rather  be- 
cause of  the  possibility  of  trouble  with  such  shafting  or  belt- 
ing as  is  retained,  and  because  of  the  great  flexibility  ob- 
tained, in  that  any  section  which  may  be  behind  in  its  pro- 
duction may  be  operated  independently  overtime. 

In  a  mechanically  driven  plant  it  is  practically  impossible 
to  determine  continuously  the-  amount  of  power  consumed 
by  each  section  of  the  mill.  With  electricity,  a  continuous 
record  of  the  same  may  be  easily  kept.  When  any  change 
is  made  in  the  product,  the  variation  in  the  amount  of  power 
used  may  be  determined,  and  each  department  charged  with 
its  true  proportion  of  the  total  cost  of  the  power  delivered 
by  the  prime  mover.  An  abnormal  increase  in  these  indica- 
tions may  lead  to  the  location  and  correction  of  a  faulty 
transmission. 

The  limit  to  which  the  sub-division  may  be  carried  will 
depend  largely  npon  the  relative  economy  of  the  motors 
employed,  and  upon  the  uniformity  of  the  lord.  If  the  load 


transmission.  If  the  power  is  expensive,  it  will  be  worth 
while  to  put  more  copper  into  the  conductor,  and  reduce  the 
transmission  loss.  A  lower  efficiency  of  the  plant  when 
operating  at  full  capacity  is  oftentimes  more  economical 
than  a  higher  efficiency;  especially  when  the  load  is  variable, 
and  is  at  its  maximum  for  only  a  short  period  of  time.  The 
application  of  the  electric  drive  to  machine  shops  or  other 
places  where  there  is  liable  to  be  much  idle  machinery  is 
especially  advantageous.  Electrical  transmission  adapts 
itself  particularly  to  the  enlargement  of  an  existing  plant. 
This  is  difficult  with  a  mechanical  transmission,  as  the  size 
of  the  main  shafting  and  belting  will  not  permit  it,  and  much 
power  would  be  wasted  by  reason  of  the  indirectness  of  the 
drive.  The  writer  had  been  informed  by  the  agent  of  one 
of  the  best  known  mills  in  New  England  that  on  a  portion 
of  his  factory  erected  subsequently  to  the  main  buildings, 
but  64  per  cent,  of  the  power  delivered  to  the  jackshaft  ap- 
pears at  the  countershaft. 

So  far  as  safety  is  concerned,  the  underwriters  admit  that 
a  properly  constructed  electric  plant  is  as  safe  as  the  best 
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mechanical  drive.  With  ov^Theid  mtt^rs,  there:  is  no 
opportunity  for  an  operator  to  receive  a  shock  except  by  de- 
sign, and  the  voltage  used  in  tlie  mill  is  not  dangerously 
higii.  At  the  generator  dangerous  voltages  are  sometimes 
used,  but  every  precaution  is  taken  to  reduce  the  danger  to 
a  minimum.  Tlie  only  one  wlio  is  exposed  to  danger  is  the 
attendant  at  the  power  house,  w  o  is  of  a  higher  grade  of 
intelligence  than  the  average  operator,  and  has  been  thor- 
oughly trained  in  the  care  and  handling  of  the  machine. 
For  that  matter,  the  danger  is  no  greater  than  in  an  ordi- 
nary engine  room. 

The  revival  of  the  alternating  current  system  dates  back 
about  ten  years,  and  it  was  not  until  considerably  later  that 
successful  attempts  were  made  to  utilize  it  for  driving  a 
motor.  Until  that  time  the  electric  drive  using  direct  cur- 
rent was  open  to  many  objections.  The  generators  and  mo- 
tors required  the  use  of  a  commutator,  and  care  was  re- 
quired to  avdid  sparking  at  the  brushes.  This  sparking 
caused  depreciation  and  heating,  and  endangered  the 
operation  of  the  entire  plant.  The  distance  of  trans- 
mission was  Umited  by  reason  of  the  comparatively  low 
voltage  allowable  at  the  motors,  making  the  first  cost  in 
most  cases  prohibitive  where  the  distance  between  the  gen- 
erator and  the  motors  exceeded  one  and  a  half  miles,  and 
neither  incandescent  nor  arc  lamps  could  be  properly  oper- 
ated from  the  power  wires  at  even  that  distance.  To-day  it 
is  perfectly  feasible  by  the  alternating  system  to  transmit 
the  current  twenty-five  miles,  and  use  the  same  system  for 
the  lights  as  well  as  power.  The  commutator  on  the  motors 
was  with  its  sparking  particularly  dangerous  in  cotton 
mills,  and  the  regulation  was  poor,  the  speed  variation  on 
changes  from  full  load  to  no  load  being  in  some  cases  as 
high  as  6  per  cent.,  and  the  motor  would  burn  out  if  too 
heavily  overloaded.  The  induction  motor  has  no  commu- 
tator, can  be  constructed  to  show  a  speed  regulation  of 
within  2  per  cent,  on  changes  from  lull  load  to  no  load,  and 
if  too  heavilv  overloaded,  it  will  stop  and  wait  without  in- 
jury to  itself,  until  the  overload  is  removed.  In  addition 
to  the  induction  motor,  there  is  another  type  of  alternating 
current  machine  known  as  the  synchronous  motor.  It  is  to 
all  outward  appearances  similar  to  the  generator.  This  is  a 
most  useful  machine  where  strong  starting  effort  is  not  re- 
quired, where  the  use  of  brushes  would  not  bean  objection, 
and  where  exact  speed  regulation  is  a  necessity,  as  it  will 
run  synchronously  with  the  generator  although  separated 
from  it  by  many  miles.  As  it  is  designed  for  the  same  volt- 
age as  the  generators,  it  is  not  necessary  in  a  majority  of 
cases  to  use  transformers.  It  may  be  installed,  in  many  in- 
stances, at  a  cheaper  first  cost  per  horse-power  than  the 
induction  motor. 

The  statement  is  often  made  that  the  first  cost  of  an  elec- 
tric transmission  when  added  to  that  of  an  hydraulic  or 
steam  plant  is  so  high  that  it  does  not  pay.  The  author 
assumes  a  mill  of  65,000  spindles,  manufacturing  standard 
sheetings  weighing  2. S5"  yards  to  the  pound.  Assume  that 
each  generator  is  coupled  directly  to  a  pair  of  water  wheels, 
operating  under  a  head  of  about  36  feet,  the  power  house 
being  located  in  the  neighborhood  of  the  mill  buildings. 
To  drive  and  light  this  mill,  the  wheel  should  be  capable  of 
delivering  3,000  horse  power  to  the  generator.  The  cost 
of  such  a  plant  would  be,  approximately,  $40  p;r  horse 
power,  or  $1.85  per  spindle.  The  interest  on  this  investment 
would  be  $2  per  horse  power  per  year.  The  value  of  the 
additional  help  in  the  power  house  would  not  exceed  40  cents 
per  horse  power  per  year.  If  the  brushes  last  only  one  year, 
cost  of  renewal  would  be  but  one  cent  per  horse  power,  and 
if  the  bearings  of  the  generators  and  motors  lasted  but  four 
years,  they  could  be  renewed  at  a  cost  of  seven  cents  per  year 
per  horse  power.  To  light  the  above  mill  there  would  be 
required  about  1,500  incandescent  lights,  500  twenty  candle 
power,  and  the  balance  sixteen.  Assuming  that  two-thirds 
of  these  lamps  would   be  renewed   each   year,  the  cost  per 
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horse  power  per  year  would  be  eight  cents.  The  power 
house  may  be  fireproof,  and  if  located  away  from  the  mill 
building  need  not  bj  insured.  Tiie  motors  and  mside  wiring 
of  the  mill  should  be  covered  by  insurance.  Assuming  a 
rate  ol  four-tenths  of  one  per  cent.,  the  cost  per  horsepower 
per  year  would  be  seven  cents.  Allowing  thirty-four  cents 
per  horse  power  per  year  for  oil,  waste  and  incidentals  we 
have 

Interest $2  00 

Labor 40 

Repairs ii 

Lamps oS 

Insurance 07 

Oil,  waste  and  incidentals 34 

Total $3  00 

The  above  figures  do  not  cover  the  cost  of  generating 
the  energy,  as  their  purpose  is  entirely  to  show  the  in- 
crease in  the  operating  expense,  due  to  the  adoption  of  the 
electric  system,  provided  no  economies  are  effected  thereby, 
but  they  do  cover  the  cost  of  lighting  the  mill,  iiud  in  order 
to  be  comparable  there  should  b^'  added  to  tlia  expense  ot 
operating  the  mechanical  system,  the  maintenance  cost  of 
lighting,  which  would  be  about  twenty-five  cents  per  horse 
power  in  the  case  of  an  isolated  electric  plant,  or  eighty- 
five  cents  per  horse  power  if  gas   costing  $1  per  thousand 


feet  were  used.  In  the  mill  cited,  the  annual  operating  ex- 
pense for  both  lighting  and  driving  the  mill  would  be  equiva- 
lent to  an  addition  to  the  cost  of  the  cloth  of  one  th  rty- 
eighth  to  one  thirty-fifth  of  a  cent  per  yard,  or  seven  and  a 
half  to  eight  and  one-seventh  cents  per  hundred  pounds  (de- 
pending upon  the  running  time)  le^s  than  one  per  cent,  of  the 
cost  of  the  cloth.  Oftentimes  a  reduction  could  be  made 
in  transportation  e>:penses  alone  of  more  than  this  amount 
by  reason  of  the  freedom  permitted  in  the  selection  of  the 
mill  site.  In  the  case  of  the  electric  plant  of  the  Pelzer  Man- 
ufacturing company  the  annual  expenditure  for  coal  required 
by  the  engine  in  No.  3  mill  amounted  to  about  $10,000. 
This  will  be  entirely  saved  by  the  substitution  of  the  syn- 
chronous motor,  and  will  more  than  equal  the  entire  operat- 
ing expense,  including  interest,  of  the  electric  plant,  driving 
both  No.  3  and  No.  4  mills,  and  lighting  the  latter.  In  other 
words,  the  cost  of  power  for  these  two  mills,  and  the  cost  of 
lighting  one  of  them,  would  be  no  more  than  if  the  steam 
engine  had  been  retained  in  No.  3  mill  and  No.  4  mill  had  ■ 
been  local  ed  adjacent  to  the  water  power  and  driven  there- 
from mechanically. 

The  saving  in  the  cost  of  construction  will  often  amount 
collectively  to  nearly  the  first  cost  of  the  electric  plant. 
Such  savings  would  be  made  in  the  foundations  of  a  mill 
located  on  solid  ground,  as  compared  with  the  same  mill 
erected  beside  a  water  power,  in  the  omission  of  the  canal, 
in  the  reduction  in  shafting  and  belting,  in  the  construction 
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of  the  buildings,  in  the  omission  of  the  belt  tower,  and  of 
the  lighting  dynamos  which  would  otherwise  be  employed. 
A  very  small  increase  in  the  production  will  more  than  bal- 
ance the  operating  expense  of  the  electric  plant.  On  cer- 
tain classes  of  work  this  increase  in  output  is  especially 
marked.  In  the  printing  room  of  the  Dunnell  Manufactur- 
ing company  of  Pawtucket,  R.  I.,  electric  motors  were 
substituted  for  individual  engines  on  ten  machines,  with  an 
increase  of  more  than  25  per  cent.  The  quantity  of  seconds 
produced  had  also  been  reduced.  In  mills  already  con- 
structed the  electric  drive  may  profitably  be  applied  in  re- 
placing mechanical  systems,  awkwardly  situated,  or  \vorking 
at  a  disadvantage,  and  buildings  or  rooms,  to  which  it  is 
now  impracticable  to  carry  power,  may  be  utilized  for  man- 
ufacturing purposes. 


Chicago  Edison  Company. 

At  the  annual  meeting  of  the  Chicago  Edison  company 
held  on  Monday  this  summary  of  the  business  of  the  year 
was  presented  to  the  stockholders: 

Gross  income   fro,*n   electric   current  and  merchandise 

sales       $1,437^^42  53 

Operating,  repairs  and   renewals  and  general  expense         953.377  77 

Net  income— all  sources $     483,664  76 

Interest  on  bonds  and    debentures ^155,128  o3 

Xlividends  paid       319,038  21 

Balanre  carried  to  surplus  account 


The  balance  sheet  is  as  follows: 

Plants,  real  estate  and  franchise 

Material  iu  storeroom   and    unhnished   work 

unbilled  $135,959  12 

Accounts  and  notes  receivable 199,422  31 

Ca=h 207,74978        543, 


Capital  stock 

.Suljscription  certificates  (e,\changed  for  stock  May 

14.    '815) 

Bonds  and  debentures 

Surplus  account  and  insurance  fund 

Accounts  and  notes  payable $320,917  90 

Open   accounts 8,244  60 


The  old  officers  were  re-elected. 


$7.769. sal   =3 
$4,4CO,Ooo  oj 

547,300  10 

2.325.300  00 

267,75s  73 

229, 162  50 

$7.76:'.52i  23 


Centennial  of   American  Commercial 
Liberty. 

On  June  8,  1795,  the  session  of  the  United  States  Senate 
was  convened  which  ratified  the  Jay  commercial  treaty  with 
Great  Britain,  securing  commercial  liberty  as  the  natural 
complement  of  the  political  independence  acknowledged 
twelve  years  before.  The  centennial  of  commercial  liberty, 
coming,  as  it  does,  when  the  country  is  reviving  from  a  great 
business  depression,  is  to  be  celebrated  by  the  issuing  of  a 
work  entitled  "One  Hundred  Years--of  American  Com- 
merce," the  object  of  which  will  be  to  stimulate  the  growing 
business  confidence  by  showing  the  great  progress  which  has 
been  made  in  all  branches  of  industrial  life.  Hon.  Chauncey 
M.  Depew  has  accepted  the  editorship  of  the  work,  which 
will  consist  of  one  hundred  chapters  by  one  hundred  Amer- 
icans, each  writing  of  that  branch  of  trade  with  which  he  is 
identified.  The  work  will  be  brought  out  as  a  centennial 
edition  of  the  oldest  commercial  paper  in  America,  the 
Shipping  and  Commercial  List  and  Mcio  York  Price- 
Current,  which  was  founded  December  19,  1795,  as  the 
voice  of  the  new  commercial  life  inaugurated  by  the  Jay 
treaty. 


Electricity  at  the  Atlanta  Exposition. 

There  seems  to  be  no  doubt  at  the  present  time  of  the 
success  of  the  Atlanta  exposition  which  will  be  opened 
September  iSth  and  continue  during  the  remainder  of  the 
year.  As  these  are  the  most  delightful  months  in  which  to 
visit  the  Empire  State  of  the  South,  there  is  no  doubt  that 
the  attendance  of  northern  visitors  will  b^  very  great. 
Many  states  have  followed  the  example  of  the  federal  gov- 
ernment by  officially  recognizing  the  enterprise  and  provid- 
ing for  representation.  Of  course  the  management  is  mak- 
ing strenuous  efforts  to  collect  a  representative  lot  of  elec- 
trical exhibits  and  make  the  electrical  exhibit  one  of  the 
most  important  of  the  entire  exhibition.  Readers  of  the 
Western  Ei.ecirician'  are  familiar  with  the  steps  already 
taken  in  this  line.  A  description  of  the  electrical  building 
and  a  cut  made  from  the  architect's  designs  were  published 
in  this  journal  on  March  9th,  and  an  official  statement  of 
the  plans  of  the  department  of  electricity,  the  scope  of  its 
powers  and  the  work  already  done  were  set  forth  in  detail 
in  an  article  by  H.  M.  Atkinson,  chairman  of  the  electricity 
committee,  in  the  number  of  May  4th.  In  this  issue  is  pre- 
sented portraits  and  brief  biographical  sketches  of  the 
gentlemen  engaged  in  this  department. 

II.  M.  Atkinson,  chairman  of  the  committee  on  elec- 
tricity, has  been  a  resident  of  Atlanta  for  nine  years,  going 
to  that  city  from  Boston  in  September  of  1886.  He  is  a 
nephew  of  Hon.  Edward  Atkinson,  the  distinguished 
statistician.  He  began  business  in  Atlanta  in  the  service  of 
the  great  cotton  house  of  S.  M.  Innian  &  Co.,  and  later 
went  into  business  for  himself.  He  is  vice-president  of  the 
Southern  Banking  &  Trust  company,  president  of  the 
Georgia  Electric  Light  &  Power  company,  a  director  of  the 
exposition  and  a  member  of  the  finance  committee,  as  well 
as  chairman  of  the  electrical  committee.  Mr.  Atkinson 
represents  a  number  of  important  financial  interests  of  New 
England,  and  has  induced  eastern  capitalists  to  make  con- 
siderable investment  in  Atlanta  enterprises. 

Hon.  H.  E.  \V.  Palmar  is  one  of  Atlanta's  leading  at- 
torneys, and  a  man  of  prominence  in  public  alTairs.  Under 
President  Cleveland's  first  administration  he  was  assistant 
United  States  district  attorney  for  the  northern  district  of 
Georgia.  He  was  for  seven  years  the  general  southern  agent 
of  the  Thomson-Houston  company,  and  later  of  the  General 
Electric  company.  When  the  exposition  was  first  organ- 
ized, Mr.  Palmer  was  unanimously  elected  director-general, 
and  had  entered  upon  the  duties  of  this  office  with  his  accus- 
tomed zeal  when  he  was  stricken  with  typhoid  fever,  which 
forced  him  to  give  up  all  work  for  many  months.  As  the 
position  of  director-general  required  constant  and  arduous 
labor,  Mr.  Palmer  resigned,  but  his  interest  in  the  enterprise 
remained  unabated,  and  his  valuable  services  have  been  in 
constant  demand  by  the  committees  on  which  he  has  been 
placed. 

James  R.  Wylie  is  one  of  Atlanta's  most  public  spirited 
men.  He  is  vice-president  of  the  Merchants'  Bank,  one  of 
the  strongest  finan:ial  concerns  in  the  South,  and  has  large 
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interests  in  many  other  enterprises.  He  has  always  taken 
an  active  part  in  exposition  work,  and  has  occupied  a  promi- 
nent place  in  former  exjtositions.  His  experience  in  man- 
agement and  details  has  already  proved  valuable.  In  addi- 
tion to  his  connection  with  the  electrical  committee  he  is 
chairman  of  the  grounds  and  buildings  committee,  one  of  the 
most  important  of  the  exposition. 

J.  H.  Allen  is  another  man  who  brings  to  the  commit- 
tee much  valuable  experience  in  exposition  work.  In  addi- 
tion to  his  connection  with  the  electrical  committee  he  is 
chairman  of  the  machinery  committee.  Mr.  Allen  is  a  man 
thoroughly  versed  in  mechanical  matters,  and  has  had  long 
experience  in  such  work.  His  acquaintance  with  electrical 
and  mechanical  men  is  very  e.xtensive.  He  is  the  business 
manager  of  Dixie,  the  leading  industrial  journal  of  the 
South.  Altogether  he  is  certainly  well  equipped  by  experi- 
ence for  his  position  on  the  electrical  committee. 

General  Clement  A.  Evans  is  one  of  Georgia's  most 
distinguished  men.  He  is  a  leading  citizen  of  Atlanta,  and 
takes  an  active  interest  in  her  progress  and  welfare.  Dur- 
ing   the  recent  gubernatorial  campaign,  preliminary  to    the 
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Democratic  convention.  Gen.  Evans  was  Atlanta's  choice 
for  governor,  and  would  have  gone  into  the  convention  with 
over  one-third  of  the  voles  of  the  state  pledged  to  his  sup- 
port if  he  had  not,  in  the  interest  of  party  harmony,  with- 
drawn before  all  the  counties  had  acted.  He  is  a  man  of 
fine  judgment  and  business  ability.  His  influence,  not  only 
in  the  state  but  throughoot  the  South,  has  gained  much  for 
the  department,  and  his  counsel  is  highly  valued  by  the  com- 
mittee. 

Luther  SriERiNCERis  well  known  to  everyone  who 
has  had  any  experience  in  exposition  work.  He  has  at- 
tended all  the  great  exhibitions  within  the  last  decade,  in- 
cluding those  at  Paris,  New  Orleans,  Philadelphia  and  Chi- 
cago. He  designed  the  electric  fountains  at  the  World's 
Fair,  is  an  inventor  of  great  fertility  and  resource,  and  is 
the  owner  of  a  number  of  patents,  from  which  he  derives  a 
large  royalty.  He  was  consulting  electrical  engineer  at  the 
World's  Fair  and  now  bears  that  relation  to  the  Cotton 
States  and  International  Exposition.  His  opinion  is  highly 
valued  by  electrical  companies. 

Charles  F.  Foster,  engineer  of  the  mechanical  and 
electrical  departments  of  the  exposition,  won  distinction  in 
the  installation  of  machinery  at  the  World's  Fair.  He 
took  up  the  task  eight  months  before  the  opening,  when 
everything  was  in  confusion,  and  brought  it  out  in  good 
shape  on  time.  For  tliis  great  service  he  received  the 
highest  commendation  of  Chief  Burnham,  the  director  of 
works,  who  congratulated  President  Collier  of  the  Atlanta 
Exposition  upon  securing  the  services  of  a  man  of  so  much 
ability.  Mr.  Foster  began  his  career  in  the  engineering 
department  of  the  city  of  Boston,  afterward  going  to  Law- 
rence, Mass.,  as  assistant  engineer  of  the  water  works  at 
that  place.  He  later  became  chief  engineer  of  the  Man- 
chester Cotton  Mills  of  Manchester,  N.  H.  From  Man- 
chester he  went  west  to  become  general  superintendent 
and  chief  engineer  of  the  St.  Louis  Cotton  Mills,  where  he 
remained  five  or  six  years.  Later  he  was  manager  of  the 
Heine  Safety  Boiler  Works  of  St.  Louis.  From  St.  Louis 
he  went  to  Chicago  and  accepted  the  position  of  mechan- 
ical engineer  of  the  World's  Fair.  Since  the  close  of  the 
Columbian  Exposition  he  has  been  in  the  practice  of  his 
profession  on  his  own  account. 


Milwaukee   Street    Railway    Reorganiza- 
tion. 

[Special  corresponJcnce  of  ihe  WESTr^KN  ELKCTRicrAN.} 

Within  a  year  the  Milwaukee  Street  Railway  company, 
now  in  the  hands  of  receivers,  will  be  reorganized.  This  is 
the  outlook  at  present.  Word  comes  from  New  York  that 
Frederic  Olcott,  Arnold  Marcus  and  William  Nelson 
Cromwell  have  been  appointed  a  committee  under  a  plan 
already  assented  to  by  a  large  majority  of  the  holders  of  the 
company's  securities.  The  plan  provides  for  a  new  com- 
pany which  shall  issue  first  consolidated  5  per  cent,  mort- 
gage bonds  for  $7,000,000  and  capital  stock  to  the  amount 
of  $7,000,000.  Half  of  the  capital  stock,  it  is  provided, 
shall  be  5  per  cent,  preferred  stock  and  the  other  $3,500,- 
000  common  stock.  The  company  shall  be  authorized  to 
increase  its  first  mortgage  bonds  and  its  preferred  capital 
stock  to  the  amount  of  $t,ooo,ooo,  the  proceeds  of  which 
shall  be  used  for  improving  the  system. 

Of  the  $7,coo,ooo  first  consolidated  bonds  it  is  provided 
that  $1,500,000  worth  shall  be  placed  in  a  trustee's  hands 
against  outstanding  first  mortgage  bonds  for  the  same 
amount.  The  remainder  of  the  bonds,  amounting  to 
$5,500,000,  are  to  be  divided  pro  rata  among  the  holders  of 
the  present  consolidated  first  mortgage  bonds,  under  which 
division  these  outstanding  bonds  will  receive  61.765  per 
cent,  in  new  bonds.  The  preferred  capital  stock  is  .to  be 
divided  among  the  holders  of  the  present  first  consolidated 
bonds  at  3S.244  per  cent,  of  their  par  value,  and  out  of  the 
remaining  preferred  stock  the  outstanding  unfunded  cou- 
pons under  the  present  first  consolidated  mortgage  shall 
receive  an  equal  amount  ofstock  at  par.  Tlie  coupons  due 
on  outstanding  first  consolidated  mortgage  bonds  will  re- 
ceive 61.756  per  cent,  in  cash. 

Of  the  $3,500,000  of  common  stock  the  sum  of  $2,550,- 
000  is  to  be  given  in  exchange  for  $1,275,000  second  mort- 
gage consolidated  mortgage  bonds  of  the  old  company. 
The  remaining  $950,000  of  the  common  stock  to 
be  issued  will  be  divided  pro  rata  among  the  stockholders 
of  the  present  company  The  holders  of  most  of  the  secur- 
ities in  each  class  have  assented  to  this  plan.  .  The  Central 
Trust  company  of  New  York  is  named  to  receive  securities 
under  the  agreement  and  will  issue  certificates  therefor. 
Henry  C.  Payne  is  of  the  opinion  that  the  reorganization 
will  be  effected  in  about  a  year.  He  has  no  doubt  whatever 
about  the  issue  of  bonds,  but  says  that  the  issue  of  $7,000,- 
000  of  stock  will  be  a  matter  of  negotiation  betvi'een  the 
security  holders. 

The  em.ployes  of  the  Milwaukee  Street  Railway  company 
have  been  notified  by  Receiver  Payne   that  the  old  wages 


will  be  maintained  by  the  receivers.  Before  the  appoint- 
ment of  receivers  the  men  had  decided  to  ask  for  20  cents 
an  hour  for  week-day  work  and  22  cents  an  hour  for  Sun- 
days. Duringthe  past  year  they  received  19  cents  an  hour 
for  every  day  in  the  week.  When  the  receivers  were  ap- 
pointed the  men  feared  that  an  attempt  might  be  made  to 
cut  their  wages  below  the  figures  that  prevailed  last  year. 
A  committee  of  them  called  upon  Mr.  Payne  and  asked 
that  an  agreement  to  pay  19  cents  an  hour  be  signed  by  the 
receivers,  but  Mr-  Payne  informed  them  that  the  receivers 
could  enter  into  no  such  contract,  but  that  they  might  feel 
assured  that  the  same  wages  would  continue  to  be  ^a-id. 
The  committee  went  away  apparently  satisfied. 

Many  of  the  aldermen  and  city  officials  are  up  in  arms 
against  the  receivers  of  the  Milwaukee  Street  Railway  com- 
pany, especially  Henry  C.  Payne.  In  the  petition  for  the 
appointment  of  receivers  the  trials  and  tribulations  of  the 
company  at  the  hands  of  the  Common  Council  were  set  forth 
and  it  was  claimed  in  effects  that  by  its  harassing  of  the 
company  with  threatened  adverse  legislation  the  credit  of  the 
company  was  so  impaired  thatu  found  itself  unable  to  borrow 
money  with  which  to  pay  interest  and  for  other  necessary 
purposes.  In  an  interview  which  was  published  the  day 
after  the  receivers  were  appointed,  the  same  statement  was 
made  in  a  much  stronger  form  by  Henry  C.  Payne,  who  was 
vice-president  of  the  company.  He  said  that  the  proposed 
taxation  of  the  company  by  the  city  was  unfair  and  that  but 
for  the  constant  agitation  of  measures  before  the  Common 
Council  restricting  the  income  of  the  company  it  might  never 
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have  been  found  necessary  to  seek  relief  in  bankruptcy. 
The  aldermen  and  other  city  officials  at  once  took  offense  at 
these  statements  and  declared  that  it  was  the  infiatiou  of 
street  railway  securities,  not  the  action  of  the  aldermen  or 
any  of  them,  that  had  caused  the  company's  trouble.  "  If  al- 
lowed to  go  unchallenged,"  said  Alderman  Muenzberg,  "  Mr. 
Payne's  statement  will  damage  the  credit  of  the  city.  He 
makes  it  appear  that  this  city  of  275,000  inhabitants  is  not 
able  to  support  a  street  railway.  He  and  the  other  'men 
who  managed  the  street  railway  deals  are  simply  seeking  to 
shift  the  responsibility.  The  truth  is  that  when  this  monop- 
oly of  the  electric  lighting  and  street  railway  businesses  was 
created,  the  property  was  mortgaged  and  bonded  for  twice 
what  it  was  worth  and  of  course  nothing  could  come  of  it 
but  bankruptcy.  The  property  of  the  Milwaukee  Street 
Railway  company  is  very  valuable,  being  worth  Irom 
$5,000,000  to  $6,000,000,  but  it  is  far  from  being  worth 
$12,775,000,  for  which  it  is  bonded."  Another  city  official, 
in  commenting  upon  the  claim  of  Mr.  Payne  about  unjust- 
taxation,  pointed  out  the  fact  that  the  company  has  not  paid 
a  cent  of  the  increased  taxation  and  has  gone  so  far  as  to 
bring  about  the  passage  of  a  law  that  will  reduce  its  taxes 
very  materially. 

At  the  next  meeting  of  the  Common  Council  Alderman 
George  Thuering  introduced  a  resolution  that  at  once  stirred 
up  a  fight  among  the  aldermen,  some  of  whom  are  strong  sup- 
porters of  the  company,  while  others  oppose  it  upon  very 
slight  provocation.  The  resolution  recited  the  statements 
made  by  Payne  and  pronounced  them  untrue;  set  forth  the 
fact  that  while  the  records  of  the  tax  commissioner's  office 
showed  an  assessment  of  only  $2,800,000  against  the  com- 


pany, it  was  bonded  for  about  $13,000,000;  charged  that  the 
financial  interests  of  the  city  and  of  the  enterprises  doing 
business  in  the  city  anddepending  upon  outsidecapital  must 
necessarily  suffer  if-  this  libel  were  Jo  ; go  unanswered; 
denounced  the  statements  as  utterly  untrue  and  sought  to 
direct  the  city  attorney  to  attempt  to  intervene  in  the  case 
in  court  and  if  possible  have  the  objectionable  statements 
stricken  out. 

Mr.  Payne  did  not  show  the  white  feather.  At  the  same 
meeting  of  the  Common  Council,  having  heard  of  the  move 
contemplated  by  Alderman  Thuering,  he  sent  in  a  communi- 
cation in  which  he  declared  that  he  reiterated  and  emphasized 
every  statement  made  in  the  interview  to  which  the  aldermen, 
or  rather  some  of  them,  took  exception.  He  said  that  the 
council  had  not  enacted  any  of  these  obnoxious  me^lsures 
into  ordinances,  and  the  company  had  nothing  to  complain 
about  so  far  as  the  Common  Council  as  a  whole  was  con- 
cerned. Flis  criticisms,  he  said,  applied  only  to  a  small 
minority  of  the  council.  These  aldermen  had  been  diligent 
and  persevering  in  their  efforts  to  harass  the  company. 
During  a  number  of  months,  he  said,  the  aldermen,  as  they 
knew,  had  before  them  ordinances  to  reduce  the  fare  on  street 
cars  below  five  cents.  He  called  attention  to  the  fact  that 
at  the  last  meeting  of  the  council  committee  at  which  the 
measure  was  considered,  he  had  promised  if  the  ordinance 
were  not  passed  that  he  would  extend  die  transfer  system  to 
all  the  lines  in  the  city.  He  told  the  committee  at  that 
time,  he  said,  that  the  company  was  in  financial  distress  and 
that  the  agitation  of  such  measures  impaired  the  credit  of 
the  company.  The  council  killed  the  ordinance  by  a  vote 
of  two  to  one  and  he  supposed  that  the  low-fare  agitation 
had  reached  an  end.  Acting  upon  this  Iielief  he  got  a  pledge 
of  two-thirds  of  the  money  needed  to  cariy  the  company 
through  without  its  going  into  bankruptcy  and  there  was 
little  if  any  doubt  of  his  gettingihe  balance.  At  this  critical 
juncture,  Mr.  Payne  stated  in  his  communication.  Alderman 
Thuering  reintroduced  his  resolution  to  compel  the  com- 
pany to  sell  25  tickets  for  $i  and  to  give  a  pas-enger  at 
least  one  transfer.  This  at  once  destroyed  all  hope  of  get- 
ting additional  capital,  for,  while  he  endeavored  to  point  out 
that  the  previous  action  of  the  council  wassufficient  evidence 
that  it  would  not  follow  the  lead  of  such  an  unreasonable 
and  unreasoning  faction  as  that  which  was  responsiljle  for 
the  new  ordinance,  he  was  unable  to  overcome  the  feeling  of 
men  with  money  to  invest  that  they  did  not  care  to  imperil 
large  sums  where  they  would  constantly  be  subject  to  such 
attacks  upon  their  investments.  Mr.  Payne  concluded  by 
expressing  to  the  council  as  an  ofiicial  body,  and  to  the  ma- 
jority of  the  aldermen  individually,  his  sincere  thanks  for 
their  kindness  and  consideration.  But  to  the  four  or  five 
members  who  "have  been  so  persistent  in  their  unreasoning 
and  illogical  hostility"  to  the  great  street  railway  enterprise 
Mr.  Payne  said  that  he  regretted  to  say  that  he  was  com- 
pelled to  charge  to  a  large  degree  the  responsibility  for  the 
disaster  which  had  overtaken  the  company  and  which  he 
deemed  unfortunate  for  the  best  interests  of  the  city  of  Mil- 
waukee. C- 


Lake  Street  "L,"  Chicago,  to  be  Electric- 
ally Operated. 

It  is  stated  on  good  authority  that  the  directors  of  the 
Lake  Street  Elevated  Railroad  company  of  Chicago  have 
definitely  decided  to  operate  the  line  by  electric  power.  A 
contract  has  been  entered  into  by  which  the  West  Chicago 
Street  Railway  company  will  furnish  electric  power  to  the 
Lake  street  people  at  the  cost  of  production,  with  10  per 
cent,  added.  This  will  obviate  the  erection  of  a  power 
plant  by  the  Lake  street  company,  but  will  very  materially 
reduce  the  operating  expenses  of  the  elevated  road  when 
the  necessary  changes  in  rolling  stock  and  structure  have 
been  made.  Current  will  probably  be  supplied  from  the 
12,000  horse  power  station  of  the  West  Chicago  company 
on  Western  avenue. 


Low  Street  Car  Fares  in  Chicago. 

The  following  announcement  of  interest  to  Chicago  peo- 
ple is  made  in  a  cable  dispatch  dated  London,  June  Sth: 
Charles  L.  Bonney,  vice-president  of  the  Chicago  General 
Railway  company,  has  been  collecting  data  here  relating  to 
omnibus  and  horse  car  traffic  for  the  purpose  of  perfecting 
a  scheme  for  better  service  and  reduced  fares  in  Chicago. 
'I'he  principal  omnibus  company  of  London  carried  over 
133)000,000  passengers  in  1S94,  at  an  average  fare  of  3^ 
cents,  equal  to  six  rides  for  20  cents.  Each  vehicle  here, 
while  requiring  a  driver  and  a  conductor,  is  limited  to  twen- 
ty-six passengers,  and  they  have  to  be  provided  with  seats. 
In  spite  of  this  the  company  paid  a  dividend  last  year  of  S 
per  cent.  Mr.  Bonney  says  that  when  he  returns  to  Chicago 
he  will  make  a  proposition  to  the  municipal  authorities  of 
that  city  for  a  basis  of  six  fares  for  20  cents,  and  he  pro- 
poses to  introduce  other  innovations. 

An  electric  railway  is  to  connect  Syracuse,  N.  Y.,  with 
Oneida  Lake,  tu  elve  miles  distant.  The  company,  which  has 
been  capitalized  at  $300,000,  will  cater  to  summer  pleasure 

travel. 
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Recent  nclivity  in  electrical  construction  work  has  had 
the  effect  of  booming  the  copper  market.  During  the  last 
f^\v  weeks  there  has  been  a  steady  advance,  and  copper  wire 
has  taken  a  boom  the  like  of  which  has  not  been  seen  for 
years.  On  Saturday,  June  Sili,  it  was  quoted  at  figures 
\Yhich  indicated  an  advance  of  $70  a  ton  in  less  than  two 
months.  At  that  advance  one  of  the  street  railway  com- 
panies Qf  Chicago  is  said  to  have  placei^  an  order  for  1,000 
^ons  of  wire,  making  the  outlay  $70,000  more  than  it  woiild 
have  been  a  few  weeks  ago.  The  story  told  in  jobbing 
houses  is  one  of  an  eager  demand,  insulTicient  immediate 
supply  to  meet  it,  and  an  advancing  tendency  in  prices. 
Many  mines  are  working  day  and  night. 


At  last  the  trolley  railway  system  has  been  put  to  a  use  to 
which  even  the  New  York  paptrs  cannot  cavil.  It  is  now 
an  instrument  in  spreading  the  gospel.  It  appears  that  on 
Monday  night  of  last  week  a  party  of  men  and  women  con- 
nected with  the  Passaic  street  mission,  in  Passaic,  N.  J., 
chartered  an  electric  car  on  the  New  Jersey  electric  railway, 
and  went  by  way  of  Paterson  to  Singac  and  back.  Where- 
ever  they  saw  a  group  of  people  on  the  sidewalks  or  rural 
roadsides  the  car  was  stopped,  and  the  evangelists  sang  hymns 
and  exhorted  the  bystanders  to  seek  salvation.  The  idea  is 
a  novel  one,  and  while  it  is  difficult  to  see  how  it  could  be 
carried  out  without  interfering  with  the  regular  traffic  of  the 
line,  it  is  possible  that  some  persons  might  be  impelled  to 
better  living  who  could  not  otherwise  be  reached.     Let  the 
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car  be  run  slowly,  with  fenders  to  mitigate  possible  acci- 
dents; then  invite  someof  ihe  Brooklyn  preacliers  who  have 
lowered  the  standard  of  their  calling  by  sensational  and 
perfervid  diatribes  against  the  whole  trolley  system  to  find  a 
more  useful  field  for  exercis'ng  their  talents  on  the  gospel 
car. 


New  E^JCL.■VND,  the  stronghold  of  the  Bell  interests,  has 
shown  signs  of  dissatisfaction  with  the  present  arrangement 
for  telephone  service.  Boston  capitalists  have  formed  a 
company  at  Framingham  and  a  petition  is  now  before  the 
local  authorities  for  a  franchise.  In  other  parts  of  the 
state  there  is  growing  disquietude,  and  in  Melrose  and  Man- 
chester companies  have  perfected  organization  and  begun 
the  work  of  establishing  competing  lines.  The  New  Eng- 
land Telephone  company  is  contesting  every  inch  and  the 
new  enterprises  will  doubtless  have  a  stormy  time  ahead  of 
them.  But  the  prize  is  worth  the  effort,  and  the  newcom- 
ers are  evidently  determined  to  press  their  claims.  The 
communily  is  in  sympathy  with  the  movement,  as  it  prom- 
ises lower  rates  for  telephone  service  and  a  considerable  ex- 
penditure for  material  and  labor  in  extending  the  old 
system  and  introducing  the  new. 


If  natural  ability  and  enterprise,  combined  with  experi- 
ence and  influence,  conduce  to  prosperity,  surely  the  success 
of  the  electrical  features  of  the  Atlanta  Exposition  is  assured, 
for  the  men  engaged  in  the  management  of  the  departinent  of 
electricity  combine  these  qualifications.  They  are  men  of 
affairs,  prominent  in  social,  professional  and  commercial  life 
in  Atlanta;  they  have  commanding  influence  in  political  cir- 
cles and  are  eminent  among  their  townsmen,  who  respect 
them  for  their  public  spirit  and  loyalty.  These  men  are  con- 
tributing their  efforts  and  influence  to  make  the  exposition 
reflect  credit  upon  the  South,  and  they  are  working  in  har- 
mony with  the  engineers  under  whose  supervision  the  elec. 
trical  display  is  being  prepared.  They  should  receive  co-op- 
eration from  everyone  who  is  interested  in  electrical  mat- 
ters and  they  should  have  no  trouble  in  securing  interesting 
exhibits.  Their  aim  is  to  make  the  electrical  department  of 
the  exhibition  in  every  particular  worthy  of  the  exposition 
and  the  industry.     They  deserve  to  be  successful. 


It  is  encouraging  to  note  the  interest  that  is  manifested 
by  manufacturers  in  the  subject  of  utiHzing  electricity  in 
the  operation  of  factories.  An  example  of  this  kind  was 
found  in  the  recent  meeting  of  the  New  England  Cotton  " 
Manufacturers'  association  at  Providence,  where  a  consider- 
able part  of  the  time  devoted  to  the  reading  of  papers  was 
occupied  by  discussions  of  the  subjects  of  utilization  of 
water  power,  electrical  transmission,  and  the  electrical  driv- 
ing of  textile  establishments.  All  of  these  subjects  were  of 
pressing  importance  to  the  members  of  the  association,  and 
they  displayed  good  judgment  in  securing  papers  on  these 
topics  by  competent  men.  Other  organizations  would  do 
well  to  follow  this  example.  Electrical  manufacturing  com- 
panies and  engineers  are  always  willing  to  discuss  subject 
of  this  kind  with  representatives  of  industries  where  ma- 
chinery is  employed  that  can  be  electrically  operated.  These 
meetings  afford  excellent  opportunities  for  interchange  of 
views  and  when  properly  conducted  are  a  source  of  ranch 
benefit  to  all  concerned.  The  papers  read  at  the  Providence 
meeting  are  summarized  in  this  issue,  and  a  perusal  will 
show  that  they  contained  much  valuable  information. 


It  is  to  be  regretted  that  a  fatal  accident  due  to  the  elec- 
tric current  has  already  occurred  on  the  electrically  operated 
Metropolitan  elevated  road  in  Chicago.  On  Monday  a 
workman  employed  on  the  structure  started  to  climb  to  the 
top.^  In  doing  so  he  grasped  one  of  the  conducting  rails, 
and  as  his  body  was  in  contact  with  the  metal  structure  he 
received  the  heavy  operating  current  through  his  body  at 
the  pressure  of  500  volts.  He  was  unable  to  release  him- 
self, but  fellow  workmen  finally  pulled  him  away  and  re- 
moved him  to  a  place  of  safety,  w^here  he  died  in  ten 
minutes.  It  is  strange  that  a  man  familiar  with  the  opera- 
tion of  the  road  could  have  been  so  careless  as  to  touch  the 
"live"  rail  with  his  bare  hand  while  on  the  structure,  but 
the  poor  fellow  paid  the  penalty  of  his  rashness  with  his  life. 
The  current  used  on  this  road  is  very  powerful,  and  at 
the  potential  of  500  volts  it  is  dangerous.  In  this  case  the 
contact  was  prolonged  for  several  minutes,  and  it  proved 
fatal.  We  trust  that  the  management  of  the  road  will  use 
every  precaution  in  instructing  its  men  and  providing  them 
with  insulated  tools  and  appliances.  And  it  owes  a  still 
more  imperative  duty  to  the  public  in  providing  plainly 
lettered  warning  signs  at  all  stations,  where  passengers  may 
attempt  to  cross  the  tracks. 


Can  it  be  possible  that  Col.  Payne's  popularity  is  on  the 
wane?  The  Milwaukee  aldermen  have  had  the  audacity  to 
question  the  wisdom  of  the  policy  of  the  street  railway 
management  and  they  have  boldly  asserted  that  "nothing 
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could  come  of  it  but  bankruptcy."  Heretofore  the  Mil- 
waukee colonel  has  been  on  pretty  good  terms  with  the  city 
fathers;  he  has  secured  valuable  franchises  from  them  and 
such  other  privileges  and  concessions  as  he  desired,  and 
although  the  aldermen  have  at  times  proved  trouble- 
some to  the  companies-,  these  differences  were  invaria- 
bly adjusted  to  the  latter's  satisfaction,  thereby  enhancing 
the  value  ot  Mr.  Payne's  services  to  these  corporations. 
The  gallant  colonel  was  the  hero  of  many  bloodless  battles 
and  he  generally  came  off  victoiious.  But  now  it  seems 
the  colonel  has  incurred  the  displeasure  of  the  council  by 
announcing  that  the  policy  of  the  city  fathers  in  harassing 
the  street  railway  company  by  threatening  hostile  legis- 
lation made  it  impossible  for  that  corporation  to  raise 
money  with  which  to  meet  its  obligations,  impaired  the 
credii  of  the  concern  and  made  it  necessary  to  go  into  the 
hands  uf  a  receiver.  The  council,  or  at  least  some  members 
of  it,  resented  these  charges  and  in  reply  claimed  that  the 
system  of  financial  engineering  adopted  was  the  cause  of 
ihe  disaster.  It  is  pointed  out  that  while  the  assessed  valu- 
ation of  the  company's  properly  is  $2,800,000,  the  concern  is 
bonded  for  nearly  $  1 3,000,000.  To  an  outsider  it  would  appear 
as  if  the  trouble  were  due  to  a  combination  of  causes.  There 
is  no  doubt  that  the  financial  policy  of  the  company  was  at 
fault,  but  the  aldermen  contributed  largely  to  the  trouble 
by  persistently  nagging  the  management  and  giving  outsiders 
an  idea  that  the  concern  was  in  constant  danger  of  adverse 
legislation.  The  result  of  all  this  is  that  the  stockholders 
suffered,  and  Milwaukee  investors  will  doubtless  blame  both 
the  aldermen  and  the  colonel  for  this  disaster. 


Following  the  example  of  steam  railroads  of  other 
states,  those  of  New  York  are  evidently  preparing  to  shut 
out  any  competition  that  maybe  threatened  by  the  extension 
of  electric  lines.  Daring  thelast  session  of  the  Legislature 
an  amendment  was  enacted  in  the  law  relating  to  parallel- 
ing existing  roads,  striking  out  the  words  '-This  shall  not 
apply  to  street  surface  roads."  The  result  is  that  all  the 
electric  roads  of  the  state  are  thus  brought  within  the  pro- 
visions of  this  act.  Attention  is  drawn  to  this  bill  at  this 
time  by  the  ruling  of  the  General  Term  of  the  Supreme  Court 
This  ruling  is  important  in  that  it  sustains  the  refusal  of 
the  state  railroad  commission  to  permit  the  construction 
of  a  new  railroad  which  would  parallel  an  existing  railroad, 
and  because  of  the  bearing  it  will  have  upon  the  extension 
of  the  network  of  electric  lines  that  have  been  constantly 
growing  in  every  part  of  the  state.  Early  in  the  year  the 
Amsterdam,  Johnstown  &  Gloversville  Railroad  company 
applied  to  the  stale  railroad  commission  for  a  certificate  to 
the  effect  that  the  company  had  complied  with  the  provisions 
of  the  law,  and  "also  that  public  convenience  and  necessity 
require  the  construction  of  said  railroad  as  proposed  by  the 
articles  of  association."  The  new  14  mile  road  proposed 
was  to  begin  at  Akhi,  a  small  settlement  three  miles  west  of 
the  Amsterdam  station  of  the  New  York  Central,  and 
parallel  the  Central  to  Tribe's  Hill  and  Fonda  and  thence  to 
run  northward  to  Johnstown,  parallel  with  the  Fonda, 
Johnstown  &  Gloversville  railroad  and  the  Cuyadutta  elec- 
tric railroad;  while  between  Johnstown  and  Gloversville  it 
was  to  parallel  three  more  railways.  Although  petitions 
were  presented  showing  that  the  road  was  favored  by  many 
residents  of  the  section  to  be  served  and  the  present  rales 
charged  were  exorbitant,  the  commissioners  declined  to 
issue  the  permit,  giving  as  a  reason  that  they  considered  the 
movement  ill-advised  and  "inviting  superfluous  competition." 
This  solicitude  on  the  part  of  the  state  officials  was  not  ap- 
preciated by  the  promoters  of  the  proposed  road  and  they 
accordingly.appealed  to  the  General  Term,  but  without  suc- 
cess. '  It  was  decided  that  in  spite  of  the  numerous  petitions 
the  road  was  not  needed;  in  other  words  the  dissatislaction 
of  the  people  with  the  present  condition  of  aflairs  and  their 
demands  for  relief  were  disregarded  and  they  will  be  com- 
pelled to  patronize  the  old  companies.  In  the  opinion  ac- 
companying the  decision,  Justice  Herrick  says;  "The  pro- 
priety and  necessity  of  constructing  a  road  was  not  left  to 
be  determined  by  enterprising,  but  perhaps  ill-informed  or 
ill-advised  citizens,  or  by  those  seekingby  threats  of  destruc- 
tive competition  to  levy  tribute  upon  existing  roads,  but  was 
placed  in  the  hands  of  accredited  officers  of  the  state,  who 
should  act  for  and  in  its  behalf  in  determining  whether  the 
interests  of  the  state  and' of  the  community  immediately  af- 
fected would  be  promoted  by  the  building  of  the  road. "  In  an- 
other place  the  court  holds  that  "local  sentiment,  aroused 
by  the  alleged  misuse  or  abuse  of  an  existing  franchise, 
affords  no  sufficient  reason  for  granting  another  franchise 
upon  the  ground  that  public  convenience  and  necessity  re- 
quire the  construction  of  another  road. "  It  advises  the  people 
who  petitioned  for  a  new  road  to  go  before  the  commission 
and  ask  for  a  reduction  of  rates  if  they  are  dissatisfied. 
Not  until  such  a  petition  shall  have  been  made  and  refused 
by  the  commissioners  will  the  courts  consider  it  advisable 
to  go  into  the  question  of  necessity  for  a  new  road. 
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Proposed  Power   Bridge  at  Buffalo. 

Visitors  to  the  electricity  bailding  at  the  World's  Fair 
will  remember  the  elaborate  model  of  a  power  bridge  ex- 
hibited by  A.  C.  Mather,  designed  preferably  to  utilize 
the  power  of  Xiagara  river  without  turbines  by  the  use  of 
an  undershot  water  wheel  supported  by  a  bridge  structure, 
on  which,  also,  is  placed  a  large  number  of  dynamos  driven 
by  belts  from  the  wheel  beneath.  The  power  of  the  river 
is  thus  utilized  by  this  power  bridge  for  electrical  distribu- 
tion. The  model  was  not  shown  in  operation  at  the  expo- 
sition, or  at  least  for  a  brief  period  only,  and  did  not  at- 
tract the  attention  which  it  perhaps  deserved.  The  inven- 
tor has  the  utmost  faith  in  the  project,  however,  and  has 
kept  steadily  at  work  upon  it.  At  present,  after  the  pass- 
age of  an  enabling  act  by  the  New  York  Legislature,  the 
mayor  of  Buffalo  is  considering  the  scheme.  Mr.  Mather 
is  a  successful  inventor  and  business  man  in  other  lines, 
and  he  says  that  he  will  invest  $100,000  of  his  own  money 
in  an  experimental  spin  of  the  bridge,  to  demonstrate  the 
feasibility  of  the  whole  project. 

The  bill  referred  to  allows  Mr.  Mither  to  put  a  bridge 
htted  with  power  wheels  across  the  Niagara  River  at  Cuf- 
falo.  The  conditions  are,  briefly,  that  he  shall  first  erect 
an  experimental  span;  that  he  shall  give  proper  bonds  to 
the  stale  engineer  and  surveyor  for  the  removal  of  all  piers , 
foundauons  and  structures  in  case  the  experiment  is  not  a 
success;  that  he  shall  maintain  a  draw  of  not  less  than  20D 
feet  in  such  position  as  will  best  suit  the  purposes  of  navi- 
gation, and  that  he  must  begin  construction  within  two 
years  and  complete  it  within  five  years,  but  that  this  period 
shall  not  commence  until  the  Canadian  government  gives 
its  permission  to  the  project,  provided  that  permission 
shall  be  obtained  within  lwo  years.  The  bridge  is  to  be 
adapted  to  all  kinds  of  traffi::,  providing  facilities  for  elec- 
tric cars  and  other  vehicles,  and  a  small  toll,  to  beapproved 
by  the  state  engineer,  may  be  charged.  Finally,  Mr. 
Mather  has  the  power  of  condemnation  of  property,  if  nec- 
essary, to  obtain  land  for  approaches  to  the  bridge.  This 
bill  has  been  sent  to  Mayor  Jewett  for  his  approval  or  dis- 
approval 

The  experimental  span  which  Kir.  Mather  purposes  to 
put  up  has  stone  abutments  supporting  a  steel  truss  bridge 
65  or  70  feet  above  the  water,  and  a  steel  girder  supporting 
a  steel  undershot  wheel.  This  wheel  is  200  feet  long  and 
40  feet  in  diameter,  and  its  bearings  are  mounted  on  four 
powerful  hydraulic  cylinders,  by  which,  Mr.  Mather,  says 
it  can  be  raised  instantly  10  feat  above  the  river  or  sunk  10 
feet  into  the  current.  "The  construction  of  the  wheel  is 
such,  and  the  bracings  so  placed,"  said  Mr.  Mather,  "  that 
if  it  were  made  of  one  solid  piece  of  metal  of  the  thickness 
of  half  its  diameter  it  could  not  be  stiffer  than  this  system 
of  bracing  now  makes  it.  The  torque  is  also  provided  for 
and  the  whole  design  I  submit  to  the  criticism  of  engineers 
and  people  familiar  with  iron  work  and  its  construction." 
Mr.  Mather  says  that  manifestly  the  power  generated  by 
this  wheel  could  not  be  taken  from  the  axle.  Instead,  it  is 
taken  from  the  circumference  of  the  wheel  by  link-belts. 
These  belts  have  tighteners  which  keep  them  always  taut 
and  help  to  regulate  the  strain.  The  wheel  is  to  weigh  over 
5,000,000  pounds.  The  bridge  itself  is  so  designed  by  the 
inventor  as  to  have  at  one  side  a  house  containing  the  dy- 
namos, next  It  a  roadway  and  track  for  electrical  cars,  and 
finally  a  footway.  The  draw  is  to  be  200  feet  long,  or  con- 
siderably longer  than  that  in  the  International  bridge.  If 
the  bridge  should  be  built  there  would  be  ten  spans.  Mr. 
Mather  said  it  is  proposed  to  hang  five,  six,  seven  or  eight 
power  wheels  beneath  it,  as  deemed  best. 

The  remainder  of  Mr.  Mather's  scheme  looks  to  the 
transformation  into  electricity  of  the  power  generated  by 
the  wheel.  This  part  of  the  project  presents  ,  of  course,  no 
particularly  new  problem.  The  dynamos  are  placed 'upon 
the  bridge  in  direct  connection  with  the  power  belts. 

Mr.  Mather  has  bought  considerable  property  in  the  vi- 
cinity of  the  proposed  bridge,  some  on  the  American  side 
of  the  river  and  more  on  the  other.  When  Mr.  Mather 
was  asked  where  the  experimental  span  would  go  up,  he 
said  that  this  would  depend  on  what  site  shall  be  decided  best 
for  the  bridge. 

The  first  single  span  will  be  built  so  that  it  will  form  one 
link  in  the  bridge  if  the  project  is  completed.  "  But  it  will 
be  somewhere  between  Ferry  street  and  the  Front,"  said 
Mr.  Mather.  The  speed  of  the  current  passing  through  the 
river  channel  at  this  spot  is,  he  says,  700  feet  a  minute. 
The  river  is  about  2,000  feet  wide  and  has  an  average 
depth  of  from  15  to  18  feet.  When  he  was  asked  what 
amount  of  horse  power  he  figured  that  each  wheel  would 
produce  he  said  that  of  course  it  would  depend  upon  the 
depth  to  which  the  wheel  entered  the  current. 


will  be  located  about  four  blocks  below  the  present  dam  at 
St.  Anthonys  Falls.  About  10,000  horse  power  is  ex- 
pected to  be  secured,  which  will  be  used  partly  to  generate 
electric  power.  A  three-story  power  building  will  be  built, 
22D  by  100  feet,  on  a  granite  foundation,  with  an  iron  roof 
and  fireproof  floors.  The  plans  provide  tor  40  turbine 
wheels.  The  cost  will  be  about  $700,000,  and  it  will  take 
iS  months  to  complete  the  work. 


fice  and  $20  for  house  service.  As  soon  as  a  sufficient  num- 
ber of  subscribers  have  been  secured  work  will  be  begun  on 
the  erection  of  the  line. 


Telephone  News  from  the  Northwest. 

[From  the  Minneapolis  correspondent  o!  the  Western  Electrician.] 

The  Standard  Telephone  t^  Electric  company  is  now  mak- 
ing telephones  in  Madison,  Wis.  The  war  between  it  and 
the  old  company  for  an  exchange  there  goes  merrily  on. 
Bjth  have  made  unusual  exertions  to  secure  the  fields  and 
the  Standard  now  has  300  subscribers  while  the  old  company 
has  increased  its  list  75,  making  about  250.  Many  of  the 
new  ones  are  conditioned,  giving  the  subscriber  the  right  to 
change  if  a  new  exchange  is  put  in.  it  will  be  a  finish  fight, 
as  two  companies  cannot  make  expenses.  The  Standard 
company  says  that  tha  Milde  patent  does  not  conflict  with 
the  Berliner,  so  the  recent  decision  does  not  affect  the  com- 
pany. It  has  put  in  a  telephone  system  at  Tomahawk,  Wis., 
using  the  Milde  patents. 

The  Western  Union  Telegraph  company  at  Winnebago 
City,  Minn.,  has  ordered  its  employes  not  to  use  the  local 
telephone  lines  in  transmitting  messages,  owing  to  pending 
litigation.  The  Winnebago  line  does  not  use  the  Bell  in- 
struments. 

Negotiations  are  pending  to  build  a  telephone  line  from 
Bonested,  Gregory  county,  S.  D.,  to  Wheeler,  Edgerton, 
Bloomtngton  and  Armour.  The  line  will  be  a  continuation 
of  the  Stuart,  Neb.,  line  to  Bonested. 

It  is  understood  that  the  new  telephone  company  at  Ot- 
tumwa,  la.,  has  secured  90  per  cent,  of  the  old  company's 
subscribers.  The  ne»v  company  proposes  to  extend  a  line 
to  Hedrick  and  Fremont,  there  connecting  with  the  Oska- 
loosa  company's  line. 

Dr.  Bradley,  proprietor  of  the  Lisbon,  N.  D.,  telephone 
line,  has  contracted  to  put  in  2S  new  telephones  in  Lisbon 
and  that,  with  the  Milnor  line,  it  is  claimed,  will  put  tlie 
whole  on  a  paying  basis. 

Th2  Norlhivestern  Telephone  company  is  abDut  to  build 
a  90  mile  extension  of  its  system  from  Fargo  to  Grand 
Forks,  N.  D.  Condemnation  proceedings  for  the  right  of 
way  have  been  begun.  The  Northwestern  Telephone  Ex- 
change has  been  offering  telephones  free  at  Winona,  Minn., 
to  the  city,  where  the  Winona  Telephone  company  lias  just 
begun  operations.  Since  the  Berliner  decision  the  offer  has 
been  withdrawn.  The  Northwestern  Teleplione  Exchange 
will  build  a  line  from  Cummings  to  Portland  and  MayviUe, 
N.  D.,  if  given  sufficient  encouragement. 

W.  P.  Veitch  and  George  S.  Luce  have  been  granted  a 
telephone  franchise  to  build  a  telephone  line  between 
Winona,  Minn.,  and  Bluff  Siding,  Wis. 


Proposed  Dam  at  Minneapolis. 

It  is  announced  that  the  Pillsbury- Washburn  Flour  Mills 
company  has  begun  work  on  a  dam  across  the  Mississippi 
river  at  Minneapolis.     It  will  be  about  900  feet  long,  and 


Telephone  News  from  New  England- 

[From  the  Boston  correspondent  of  the  Western  Elect  kician.J 

The  fact  that  the  United  States  Circuit  Court  of  Appeals 
has  declared  the  Berliner  patent  valid  does  not  seem  to  deter 
New  England  capitalists  from  moving  in  the  direction  of 
establishing  rival  telephone  lines.  There  is  a  movement  on 
foot  to  establish  a  telephone  system  in  Framingham,  a  large 
manufacturing  center  in  Massachusetts.  A  company  has  been 
organized  under  the  name  of  the  Framingham  Telephone 
company  and  capitalized  at  $150,000.  The  company  ap- 
plied to  the  board  of  selectmen  for  the  right  to  introduce 
telephone  service  and  has  a  concession  for  65  years.  Be- 
hind the  project  are  A.  W.  Worthley,  K.  H.  Hunt,  George 
H.  Conant,  Moses  S.  Case  and  M.  F.  Maher,all  of  Boston, 
except  the  latter,  who  is  a  Framingham  man.  These  gentle- 
men are  already  interested  in  similar  enterprises.  They  pro- 
pose to  introduce  a  system  of  modern  improvements  of  which 
they  have  control  and  to  compete  with  the  New  England 
Telephone  &  Telegraph  company,  their  maximum  monthly 
rate  for  houses  to  be  $2  and  for  stores  and  places  of  business 
$2.50,  against  the  New  England's  rates  of  $3.50  and  $4.25 
for  similar  service.  A  public  hearing  on  the  matter  was  held 
in  the  town  June  4th.  The  petition  naturally  was  opposed 
by  a  representative  of  the  New  England  Telephone  &  Tele- 
graph company.  The  selectmen  took  the  matter  under  ad- 
visement. 

A  new  telephone  company  is  being  organized  in  Melrose 
and  has  asked  permission  to  erect  poles  and  string  wires. 
The  company  agrees,  if  it  can  obtain  loo  subscribers,  to 
establish  a  local  exchange  and  cut  prices  to  about  one-half 
the  present  rates.  William  E.  Barker  of  Melrose  and  a  num- 
ber of  prominent  business  men  are  interested. 

A  new  telephone  company  has  been  organized  in  Man- 
chester, N.  IL,  with  John  B.  Hall  as  president  and  George 
Leighton  as  treasurer.  Agents  are  at  work"  securing  sub- 
scribers under  a  four-year  contract  at  $30  per  annum  for  of- 


American   Institute  of    Electrical    Engi- 
neers 

The  general  meeting  of  the  Institute  will  be  held  at  the 
Cataract  House,  Niagara  Falls,  N.  Y.,  beginning  on  Tues- 
day, June  25th,  at  10  a-,  m.  and  continuing  four  rlays.  The 
date  of  this  meeting  has  been  fixed  with  a  view  to  accom- 
modating all  who  may  wish  to  visit  the  Falls  during  the  most 
desirable  season.  Members  are  requested  to  invite  their 
friends,  either  ladies  or  gentlemen.  Among  the  objects  of 
engineering  interest  which  it  is  proposed  to  visit  are  the 
new  works  of  the  Niagara  Falls  Power  company,  the 
Niagara  Falls  Park  and  River  railway  on  the  Canadian  side, 
the  aluminum  plant  of  the  Pittsburg  Reduction  company, 
the  plant  of  the  Carborundum  company,  the  central  station 
of  the  Niagara  Falls  &  Bufi'alo  Electric  L'ght  &  Power 
company. 

Should  a  sufficient  number  of  favorable  responses  be  re- 
ceived, reduced  railway  rates  may  be  secured.  The  hotel 
rate  will  be  $3.00  per  day  and  upward,  according  to  room, 
at  the  Cataract  House.  Those  who  prefer  will  find  the  In- 
ternational convenient.  The  convention  rate  of  one  and 
one  third  fare  for  the  trip  has  been  granted  by  the  Trunk 
Line  association,  conditional  upon  an  attendance  of  one 
hundred  members  and  guests.  This  covers  the  Grand 
Trunk  (in  part),  N.  Y.  C.  &  H.  R.  R.  R.,  West  Shore, 
N.  Y.  O.  &-W.,  Erie,  D.  L.  &  W.,  L.  V.  R.  R.,  C.  R.  R. 
of  N.  J.,  P.  &  R.,  B.  &  O.,  C.  &  O.,  Pennsylvania,  and 
other  minor  lines.  Similar  concessions  are  expected  from 
other  lines,  east,  south  and  west,  the  roads  already  men- 
tioned covering  only  the  territory  east  of  Niagara  and  north 
of  Pittsburg,  except  New  England.  It  should  be  remem- 
bered that  the  rebate  is  dependent  upon  the  attendance  of 
100  who  have  paid  fare,  otherwise  no  benefit  is  secured. 

Wherever  the  number  warrants,  arrangements  will  be 
made  for  a  special  car. 

The  secretary  has  issued  a  preliminary  programme,  an- 
nouncing the  following  list  of  papers: 

'*The  Substitution  of  Electricity  for  Steam  in  Railway 
Practice"  (inaugural  address),  by  the  president.  Dr.  Louis 
Duncan  of  Baltimore. 

"Properties  of  Fuse  Metals  when  Subjected  to  Short- 
circuits,"   by  Walter  E.  Harrington  of  Camden,  N.  J. 

"Location  of  Grounds  in  Armatures,  Fields,  etc.,"  by 
Clarence  E.  Gifford  of  Jamestown,  N.  Y. 

"Some  Features  of  Alternating  Current-Systems,"  by 
Chas.  P.  Steinmetz  of  Schenectady,  N.  Y. 

''Theory  of  General  Alternating  Current  Transformer," 
by  Chas.  P.  Stein.netz  of  Schenectady,  N.  Y. 

"Compounding  Dynamos  by  Armature  Reaction,"  by 
Elihu  Thomson  of  Lynn,  Mass. 

"Existing  Commercial  Applications  of  Electrical  Power 
from  Niagara  Falls,"  by  W.  L.  R.  Einmet  of  Schenectady, 
N.  Y. 

"Alternating  Current  Curves,"  by  Dr.  C.  E.  Emery  of 
New  York. 

"Electric  Power  in  Factories,"  by  Prof.  Francis  B. 
Crocker,  Messrs.  Benedikt  and  Ormsbee  of  New  York. 

"Some  Observations  on  a  Direct  connected  300  Kilowatt 
Monocyclic  Alternator."  by  Profs.  Dagald  C.  Jackson  and 
S.  B.  Fortenbaugh  of  Madison,  Wis. 

"On  Mechanical  Models  of  the  Electric  Current,"  by 
Prof.  Brown  Ayres  of  New  Orleans,  La. 

"On  the  Cause  of  Death  in  Electric  Shock,"  by  Albert 
M.  Bleife,  M.D.,  of  Columbus,  O. 

"Longdistance  Power  Transmission  at  10,000  Volts" 
(the  Pomona  plant),  by  George  Herbert  Winslow  of 
1'  fisburg. 

■  Notes  on  the  Reconstruction  of  a  Small  Central  .Station 

Pl.Li.t,"  by  Franklin  LeonardPope  of  Gt.  Barrington,  Mass. 

'On  Rating  the  Performance  of  Electric  Power  Plants 

and  Transmission   of  Varying  Loads,"  by  Prof.  Wm.  S. 

Aldrich  of  Morgantown,  W.  Va. 

"Work  of  the  Westinghouse  Electric  t\:  Manufacturing 
Company  for  the  Cataract  Construction  company  of  New 
York,"  by  L.  B.  Stillwell  of  Pittsburg. 


Texas  Gas  and  Electric  Light  Association. 

An  organization  of  gas  and  electric  liglit  companies  was 
furmed  at  Houston,  Tex,,  on  May  22d,  under  the  title  of 
the  Texas  Gas  and  Electric  Liglit  association.  Among 
those  present  were  the  following  named,  who  became  mem- 
bers: 

W.  M.  Brooke,  Central  Electric  company,  Chicago;  P. 
Bauer,  secretary  and  general  manager  Texarkana  Gas  & 
Electric  company;  J,  H.  Fitzgerald,  superintendent  Hous- 
ton Gas  Light  company;  L.  T.  Fuller,  Calvert  Water,  Ice 
&:  Electric  company;  James  T.  Fuller,  Calvert  Engineering 
company;  E.  F.  Gibbon,  superintendent  Corpus  Chrisli 
Electric  Light  company;  W.  E.  Holmes,  superintendent 
Austin  Gas  Light  &:  Coal  company;  W.  T.  M.  Mottram, 
electrical  engineer,  Dallas;  Harry  L.  Monroe,  General  Elec- 
tric company,  Dallas;  J.  P.  Nenna,  McKinney  Electric  Light 
company;  S.  G.  Peticolas,  Houston  General  Electric  com- 
pany; Scott  Van  Etten,  Houston  Electric  Manufacturing 
company;  Homer  Starr,  manager  Gonzales  Electric  Light 
&  Power  company,  and  E.  JaySugru,  Hensler  Oil  company, 
St.  Louis,  Mo. 

The  following  named  persons  were  not  present,  but  they 
had  expressed  their  intention  of  joining  and  had  helped  in 
getting  up   the  movement.     They  were  accordingly  voted 
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members:  C.  D.  Brann,  superintendent  Trust  Electric  Light 
&  Power  company,  Galveston;  J.  R.  CuUinane.  secretary 
Denison  Electric  Light  company;  J.  R.  Ellis,  superintend- 
ent Sherman  Gas  Light  company;  J.  L.  Griffith,  secretary 
Waco  Gas  company;  J.  Hicks,  president  Arkansas  &  Texas 
Ice  &  Coal  company,  Marshall;  A.  E.  Judge,  president  Tyler 
Electric  Light  &  Power  company;  li.  D.  Kampmann, 
president  San  Antonio  Gas  comijany;  J.  C.  Lord,  superin- 
tendent Fort  Worth  Light  &  Coal  company;  Thomas  D. 
Miller,  manager  Dallas  Gas  &  Fuel  company;  J-  D.  Ollger, 
secretary  Cleburne  Electric  Light  &  Power  company;  J.  W. 
Ozment,  president  Edison  Illuminating  company,  Palestine; 
P^  R.  Starr,  Jr.,  superintendent  Luling  Electric  Light  & 
Power  company;  J.  H.  Swift,  general  manager  Longview 
Electric  company. 

W.  E.  Holmes,  of  the  Austin  Gas  Light  ^  Coal  company, 


FIG.     I.         COMHINE     SAFETY    WATER    TUBE    IJOILER. — ELE- 
VATION. 

presided  at  the  preliminary  meeting,  and  Homer  Starr 
manager  of  the  Gonzales  Electric  Light  &  Power  company, 
acted  as  secretary.  The  chairman  announced  the  object  of 
the  meeting  to  be: 

The  promotion  and  alvancement  of  knowledge,  scientific 
and  practical,  in  all  matters  relating  to  the  construction  and 
operation  of  gas  and  electric  light  plants  and  the  distribu- 
tion and  sale  of  theif  products. 

The  establishment  and  maintenance  of  a  spirit  of  fra- 
ternity between  the  members  of  the  association  by  social 
intercourse,  and  by  friendly  exchange  of  information  and 
ideas  on  the  above  mentioned  subject  matters. 

And  the  inducement  and  extension  of  more  cordial  and 
friendly  relations  between  the  manufacturers  of  gas  and  elec 
tricity  and  their  patrons,  based  upon  mutuality  of  interests. 

A  committee  on  permanent  organization,  consisting  of 
Messrs.  Fuller  of  Calvert,  Bauer  of  Texarkana  and  Fitz- 
gerald of  Houston,  was  appointed.  The  committee  pre- 
pared the  following  rejiort,  which  was  adopted: 

1.  That  we  organize  the  Texas  Gas  and  Electric  Light 
association. 

2.  We  recommend  that  the  following  permanent  officers 
be  elected:  A  president,  vice-president,  secretary  and 
treasurer  combined  and  an  executive  committee  consisting 
of  three  members. 

3.  That  our  first  president  shall  be  W.  E.  Holmes  of 
Austin;  vice-president,  P.  Eauer  of  Texarkana;  secretary 
and  treasurer,  Homer  Starr  of  Gonziles. 

Messrs.  Bauer,  Fuller  and  Fitzgerald  were  appointed  a 
committee  on  constitution  and  by-laws. 

The   subject   of  dues  and  initiation  fees   was  then  taken 


FIG.  2.      COMCINE   SAFETY    WATER   TUBE   noII-ER. — SIDE 
ELEVATION. 

Up.  Upon  motion  of  Mr.  Fuller,  the  committee  on  con- 
stitution and  by-laws  was  instructed  to  fix  the  initiation 
fee  of  active  members  at  $5  and  of  associate  members  at 
$2.50,  which  should  include  the  dues  for  the  first  year.  The 
regular  annual  dues  thereafter  should  be  $3  for  active  and 
$2  for  associate  members. 

Messrs.  Brooke,  Gibbons  and  Mottram  were  appointed  a 
membership  committee. 

C.  D.  Brann  of  Galveston  and  Thomas  D.  Miller  of 
Dallas  were  elected  members  of  the  executive  committee, 
to  hold  office  for  two  years,  and  Messrs.  Fuller  of  Calvert 
and  Fitzgerald  of  Houston  were  elected  members,  to  hold' 
office  for  one  year.  The  committee  was  authorized  to  call  a 
meeting,  if  it  was  thought  advisable,  some  tmie  this  sum- 
mer to  pass  on  new  applications  for  membership  and  to  ar- 
range such  other  things  as  might  be  necessary  or  con- 
venient in  preparation  for  the  next  annual  meeting,  \^■hich 
shall  be  held  on  the  second  Tuesday  in  May,  1S96. 


WESTERN    ELECTRICIAN. 

The  secretary  was  instructed  to  tender  a  vote  of  thanks 
to  the  newspapers  and  magazines  which  had  kindly  published 
notice  of  the  intended  meeting. 

A  vote  of  thanks  was  also  given  Mr.  Fitzgerald  of  Hous- 
ton for  his  kindness  in  arranging  for  the  meeting  and  for  at- 
tentions shown;  also  to  the  president,  Mr.  Holmes,  for  his 
efforts,  to  which  the  organization  of  the  association  is  largely 
due. 


Jack-knife  Switch. 

The  Electric  Engineering  &:  Supply  company  of  Syracuse, 
N,  Y.,  has  for  some  time  been  furnishing  to  the  trade  a  neat 
and  practical  jack-knife  switch,  with  a  carrying  capacity 
from  15  to  25  amperes.  I'his  switch,  which  is  shown  in  the 
accompanying  cut,  is  mounted  on  a  porcelain  base,  fitted 
with  combination  terminals  which  will  admit  of  both  a  top 
and  a  rear  connection,  the  wires  being  held  in  either  case 
by  the  same  screw.  It  is  small  and  compact,  b  ingonly  2)4 
inches  long  by  ij4  inches  wide,  and  is  i}4  inches  high,  base 
included.  This  little  switch  has  become  a  great  lavorite  in 
[he  co'nstruction  of  panel  board  work,  and  has  supplanted 
many  snap  switches.  The  company  also  furnishes  switches 
of  this  style  without  the  porcelain  base,  so  that  they  can  be 
mounted  directly  upon  the  slate. 


Combine  Safety  Water-tube  Boiler. 

Advancement  in  details  of  design  and  construction  are 
shown  in  the  Combine  safety  water-tube  boiler  herewith 
illustrated,  which  is  manufactured  by  L.  M.  Moyes  of  Phila- 
delphia. The  boiler  is  "sectional"  and  of  the  class  of  (he 
water-tube  type,  in  which  the  steam  and  water  drums  are 
arranged  and  located  transversely  to  the  flow  of  gases  from 
the  furnace  to  the  outtake  to  chimney.  The  broad  claim  by 
Mr.  Moyes  of  continuous  and  positive  circulation  through- 
out the  entire  isoiler  system  is  a  very  important  and  valuable 
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JACK-KMIFE   SWITCH. 

one.  The  cuts  show  a  perspective  elevation  of  a  battery  of 
6[6  horse  power.  Fig.  i;  a  side  elevation  showing  an  assem- 
bled boiler,  Fig.  2;  transverse  sections,  through  the  front 
steam  and  water  drum  and  furnace,  and  through  the  rear 
steam  and  water  drum.  Fig.  3;  details  of  tubes,  martifolds 
and  distributing  drums  assembled  are  shown  in  Fig.  4.  In 
elevation  the  boilers  present  a  neat  and  compact  appearance. 
The  steam  and  water  drums  are  encased  in  blocks  of  makite 
moulded  to  l,he  radius  of  drums;  the  bench  formed  by  brealc 
in  the  lines  of  brickwork  in  the  rear  ol  the  steam  and  water 
drums,  as  shown  in  the  elevation,  is  utilized  for  the  carrying 
of  main  flue,  with  a  number  of  batteries,  or  the  stack,  with 
one  battery  or  one  boiler,  reducing  very  considerably  the 
floor  space  required.  The  fronts  of  boilers  are  of  cast-iron 
of  handsome  design  and  are  supported  entirely  free  of  the 
brickwork  around  the  boiler;  the  frame  upon  which  the 
steam  drums  rest  is  formed  of  I-beams  braced  and  tied  so  as 
to  be  self-supporting,  and  is  also  independent  and  separate 
from  the  biickwork.  The  side  elevation  presents  a  fairly 
good  idea  of  the  arrangement  of  the  boiler;  the  tubes  (standard 
four- inches  by  iS  feet)  on  an  angle  of  about  45  degrees  are 
expanded  at  the  upper  end  into  the  tube  sheet  in  steam  drum, 
and  the  lower  end  into  the  tube  seals  in  manifolds.  The 
manifolds  for  power  plants  are  open  hearth  ca'-t-steel 
thoroughly  annealed,  making  this  section  of  the  boilers,  it  is 
claimed,  stronger  and  more  enduring  than  forgings.  Each 
manifold  has  an  area  almost  equal  to  an  eight  inch  tube. 
Opposite  each  tube  is  a  hand-hole  closed  with  an  inside  and 
outside  plate  also  of  steel.  The  seat  on  the  outside  face  of 
the  manifold  and  face  of  the  outside  plate  are  machined  so 
as  to  form  a  perfect  joint  without  packing.  The  inside  plate 
forms  an  almost  perfect  joint  without  packing,  thereby  re- 
moving all  pressure  from  outside  joint.  Each  manifold  is 
connected  to  a  distributing  drum  by  a  five-inch  nipple;  for 
ordinary  high  pressure  the  distributing  drums  are  also  an- 
nealed steel.  The  sections  are  connected  to  each  other  by 
circulating  tubes  set  at  the  same  angle  as  the  tubes,  and  are 
five  inches  in  diameter.  Each  distributing  drum  has  a  sepa- 
rate blow-off  valve.  In  the  operation  of  the  boiler  the 
gases,  as  will  readily  be  seen,  have  a  very  long  contact  with 
the  heating  surfaces  in  their  flow  from  furnace  to  outtake. 
As  indicated  by  arrows,  the  circulation  of  water  and  flow  of 
steam   generated  in  the  tube  are  upward  in  the  two  forward 
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sections  into  the  two  front  drums,  with  ample  disengaging 
space,  thence  by  the  connecting  devices  to  the  rear  drum  {into 
which  the  feed  is  also  being  delivered)  downward  in  the  rear 
section  to  supply  by  the  many  connections  the  water  of  dis- 
placement The  ingenious  and  mechanically  designed  con- 
nections between  sections  provide  for  all  and  every  possible 
strain  of  expansions.  The  steam  drums  rest  on  I-beams  in 
such  manner  as  to  remove  all  carrying  strains  from  the  tubes. 
The  transverse  section  through  the  front  steam  drum  shows 
the  separator  dry  pipe  in  each  drum.  The  section  through 
the  rear  drum  shows  feed  water  sump;  the  feed  pipe  is  con- 


FIG.    4.        COMBINE    SAFETY    WATER    TUBE    BOILER. — DE- 
TAILS OF  TUBES. 

nected  to  the  sump,  and  into  it  the  feed  water  is  delivered. 
The  sump  is  of  cast-iron,  on  which  is  placed  loosely  a  light 
cast-iron  cover,  which  continues  to  within  a  short  distance  of 
the  end  of  the  sump,  forcing  the  feed  to  travel  its  entire  length, 
and  in  doing  so  acquiring  the  temperature  of  water  in  circula- 
tion in  the  boiler,  before  coming  in  contact  with  it,  thereby 
depositing  many  of  the  impurities  in  solution  and  suspension, 
which  is  removed  by  the  use  of  the  blow-off  valve  attached 
for  that  purpose.  Should  the  deposit  in  sump  accumulate 
through  inattention  to  such  an  extent  as  might  interfere 
with  the  passage  of  the  feed  in  sump,  the  cover,  being  placed 
on  loosely, would  be  forcedoff  by  the  accumulaling  pressure, 
due  to  the  feed  delivery,  and  thus  enable  the  feed  to  enter 
into  circulation.  The  circulating  and  compensating  tubes, 
by  which  the  steam  drums  are  connected,  are  shown  in  ihe 
side  elevation,  also  the  cross  steam  pipes  on  top  of  the 
drums,  to  which  are  attached  safety  valves.  These  cross 
pipes  are  of  steel  with  flanges  cast  on.  Forethought  is  dis- 
played in  the  facilities  for  the  removal  and  replacement  of 
damaged  tubes.  A  tube  from  any  section  in  tJie  boiler  can 
be  easily  removed  without  interfering  with  adjoining 
tubes.  The  removal  of  a  deposit  from  the  inner  surface  of 
tubes  is  either  by  inlroducing  the  scraper,  at  the  lower  end 
through  ihe  hand-hole,  or  at  the  upper  end  from  the  steam 
drum.     The  smallest  steam  drum  used  on  this  boiler  is  forty- 


FIG.  3.      COiMBINE   SAFETY  WATER  TUBE   BOILER. — TRANS- 
VERSE  SECTION   THROUGH    FRONT   AND   REAR  DRUMS. 

two  inches  in  diameter,  giving  ample  space  for  men  to  operate 
when  cleaning  tubes.  The  chamber  at  the  lower  end  is  also 
sufiiciently  roomy  for  the  cleaning.  The  facilities  for  clean- 
ing tubes  have  been  based  on  the  practice  of  many  years'  ex- 
perience with  this  type  of  boiler.  A  specially  designed 
scraper  and  handle  is  used.  The  manner  of  connecting  the 
tubes  to  the  manifolds,  also  the  connections  between  mani- 
folds and  the  connections  between  manifolds  and  distributing 
drums  are  shown  in  Fig.  4.  The  hand  holes  shown  in  distri- 
buting drums  are  covered  and  protected  in  the  same  manner 
as  those  in  manifold.  The  same  fittings  are  used  in  both  cases. 
An  important  featuie  in  the  Combine  is  that  it  admits  of 
being  shipped  as  an  almost  completed  unit.  Each  boiler  is 
shipped  in  three  sections,  the  sections  consisting  of  steam 
drum,  tubes,  manifolds  and  distributing  drum.  These  are 
assembled  and  tested  at  the  works,  only  requiring  the  con-  - 
necting  of  the  same  at  the  point  oferectiontoform  the  perfect 
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boiler.  What  will  be  at  once  apparent  with  a  survey  of  the 
Combine  is  the  simplicity  of  form  the  boiler  assumes  when 
a  finished  product.  All  sections  are  connected  by  expanded 
tubes  ornipples,  withoutasingle bolt  or  threaded  connection 
in  its  entire  aggregation.  The  tubes  forming  the  heating  sur- 
face are  practically  straight.  The  slight  conform  in  the  two 
tabes  in  each  section  made  necessary  for  alignment  in  en- 
tering tube  holes  in  drums  is  perfected  at  the  tube  mills, 
virtually  during  the  process  of  manufacture.  The  lubes  oi 
conform  are  in  every  respect  interchangeable  into  the  differ- 
ent sections.  It  will  also  be  observed  there  are  no  depart- 
urts  from  the  established  lines  of  the  standard  boilers  of  the 
water-tube  type.  The  assemblage  of  heating  surfaces,  their 
building  up  with  standard  lubes,  drums  and  manifolds,  and 
their  relation  to  each  other,  the  travel  of  gases  in  contact 
with  heating  surfaces,  the  circulation  of  water  and  flow  of 
steam  due  to  the  devices  invented  by  Mr.  Moyes,  are  iden- 
tical in  their  dispositions  as  m  the  better  known  boiler  with 
which  he  has  for  so  many  years  been  connected.  Tliis  takes 
the  Combine  at  once  from  the  ranks  of  the  experimental 
class.  Mr.  Moyes  will  make  a  specialty  of  boilers  for  power 
plants,  but  the  Combine  is  also  adapted  for  office  and  other 
large  buildings  where  sufficient  head  room  is  at  times  a 
difficult  problem  to  solve.  It  is  built  in  units  ranging  from 
50  horse  power  to  600  horse  power,  and  is  capable  of  car- 
rj-ing  a  working  pressure  up  to  200  pounds  per  square  inch. 


Moissan's  Experiments. 

The  investigations  of  Moissan  with  the  electric  furnace 
have  again  come  undtr  discussion  recently,  owing  to  a 
late  lecture  of  the  French  chemist  on  his  work.  These 
experiments  have  been  closely  followed  in  the  ^V"ESTER^■ 
ELECfRiciAN  and  no  doubt  a  summary  of  Moissan's  ac- 
count of  his  work  will  prove  interesting,  though  the  subject 
has  been  pretty  thoroughly  covered  in  these  columns 
as  the  investigations  proceeded.  The  celebrated  chemist 
recently  gave  the  first  connected  account  of  his  discoveries 
to  the  Congress  of  Learned  Societies  held  in  Paris.  This 
lecture  was  reported  in  Le  G^nie  Civil^  from  which  the  fol- 
lowing summary  is  made  : 

The  results  obtained  from  working  on  minerals  at  very 
high  temperatures  are  remarkable.  Chemical  substances 
like  chromium,  tungsten  and  titanium  have  been  produced 
by  means  of  the  electric  furnace  as  pure  metals,  for  the  first 
lime  in  large  quantities.  These  researches  have  been  di- 
rected to  the  effects  of  electric  heat  rather  than  to  electroly- 
sis, the  chemical  action  of  the  electric  current,  so  that  they 
leive  out  of  account  one  of  the  most  important  products  of 
the  electric  furnace,  aluminium  with  iis  alloys,  as  it 
is  not  yet  clear  how  far  the  reaction  in  its  forma- 
tion is  due  to  chemical  action  and  how  far  to  heat. 
Moissan's  furnace  is  extremely  simple  and  in  its  various  forms 
has  been  described  and  illustrated  in  the  Western  Ei.eciri- 
CIAX.  The  difference  between  this  furnace  and  those  used 
hitherto  is  that  the  material  to  be  heated  does  not  come  into 
contact  with  carbon  or  carbon  vapor.  The  apparatus  is  a  true 
reverberatory  furnace — an  electric  reverberatory  furnace 
with  movable  electrodes.  The  last  point  is  important, 
inasmuch  as  the  ability  to  move  the  electrodes  makes  it  easy 
to  establish  the  arc,  to  extend  or  to  shorten  it  at  will;  it 
greatly  simplifies  the  experiments,  and  has  made  it  possible 
to  grapple  with  questions  that  could  not  be  solved  before.  By 
means  of  this  apparatus  and  the  use  of  Ijigh  temperatures, 
Moissan  was  able  to  reproduce  diamonds,  to  crystalize 
metallic  oxides,  to  reduce  oxides  until  now  thought  impos- 
sible of  reduction,  to  fuse  refractory  metals,  to  distil  lime, 
silica,  zircon  and  carbon,  to  volatilize  in  quantities  metals 
like  platinum,  copper,  gold,  iron,  manganese  and  uranium. 
Some  of  these  bodies,  which  could  not  be  even  liquefied, 
such  as  magnesium,  uranium,  tungsten  and  molybdenum, 
can  be  turned  into  gases  by  the  electric  furnace.  He  has 
often  handled  in  his  investigations  the  gas  vaporized  from 
lime  and  that  from  silica. 

The  operation  of  ihe  apparatus  is  very  simple.  The  cur- 
rent is  brought  by  two  pliable  wires  to  the  farbon  elec- 
trodes, whose  diameter  varies  according  to  the  power  of  the 
djmamo.  The  contact  is  established,  the  arc  flashes,  and 
by  advancing  or  withdrawing  the  electrodes  a  powerful 
spark  of  constant  length  is  given  out,  depending  on  the 
amount  of  electric  power  and  the  conductivity  of  the 
metallic  vapors  that  fill  the  furnace.  From  the  outset  there 
is  a  strong  odor  of  hydrocyanic  acid  arising  from  the  com- 
bination of  the  nitrogen  in  the  furnace  with  the  acetylene, 
which  forms  at  once.  The  purple  flame  of  cyanogen  at 
first  lights  up  the  electric  arc,  then  the  color  disappears, 
and  the  light  becomes  dazzling.  The  quicklime  of  the  oven 
soon  melts  and  flows  like  wax,  and  then  boils;  the  electrodes 
become  redhot  in  a  few  moments,  torrents  of  vapor  break 
out  on  all  sides  in  constantly  increasing  volume.  The  lime 
distils  plentifully  and  covers  the  supports  of  the  electrodes 
with  a  white  scale.  So  with  the  use  of  currents  of  300  or 
400  horse  power  we  have  in  the  middle  the  enormous  heat 
produced  by  the  electric  arc,  a  few  centimeters  lower  down 
the  crucible  containing  the  material  to  be  reduced,  and  be- 
low that  a  layer  of  seething  quicklime.  The  fact  that  the 
hme  is  a  poor  conductor  is  fortunate,  for  it  shuts  up  in  the 
smallest  possible  space  the  greatest  heat  that  the  electric 
arc  can  give. 

It  has  been  possible  by  using  this  apparatus,  with  such 
modifications  as  the  experiments  demanded,  to  study  a 
whole  series  of  simple  bodies  that  hitherto  were  mere  labora- 
tory curiosities  owing  to  the  lack  of  means  to  obtain  ihera. 
Chromium,  which  Vauquelin  discovered,  has  been  used  in 
many  ways.  Its  oxides  and  other  combinations  have  been 
quickly  applied  to  industry.  That  alloys  of  it  were  not 
formed  and  that  it  was  not  used  as  a  metal  was  due  to  the 


difficulty  in  preparing  it;  it  had  never  been  produced  in 
large  quantities,  and  to  utilize  its  important  qualities  for 
the  manufacture  of  chrome  steel,  an  alloy,  ferrochrome, 
had  to  be  made  in  the  blast  furnace.  The  electric  furnace 
enables  us  to  reduce  thesesijuioxide  of  the  metal  with  carbon 
and  obtain  pure  chromium  in  a  form  different  from  any  ob- 
tained before.  The  metal  does  not  oxidize;  it  can  be  filed 
like  iron  and  lakes  a  beautiful  polish.  It  is  less  fusible  than 
platinum,  and  can  now  be  used  for  all  alloys  without  pass- 
ing through  the  ferrochrome  stage,  which  has  the  incon- 
venience of  containing  lo  per  cent,  of  carbon.  In  a  single 
experiment  20  kilograms  of  mollen  metallic  chromium  were 
turned  out.  Whenever  it  shall  be  needed,  therefore,  this 
process  can  be  used  commercially.  Its  alloys  with  alumin- 
ium or  copper  are  interesting;  5  per  cent,  of  chromium  added 
to  pure  copper  gives  it  almost  double  resistance  and  makes 
it  more  impervious  to  the  action  of  moist  air. 

Molybdenum,  which  had  never  been  melted,  can  also  be 
obtained  in  large  quantities.  The  metal  has  a  very  fine 
grain  and  a  brilliant  surface;  it  can  be  filed,  and,  at  red  heat, 
can  be  forged  on  the  anvil.  Tungsten  was  only  known  to 
chemists  as  a  powder.  In  the  electric  furnace  its  prepara- 
tion is  very  simple;  a  mixture  of  tungsten  oxide  and  carbon 
yields  in  a  few  moments  slugs  of  well  melted  metal  cov- 
ered with  a  beautiful  layer  of  blue  oxide  of  tungsten.  It  is 
less  fusible  than  chromium  or  molybdenum,  but  still  can  be 
easily  liquefied.  It  does  not  seem  to  have  much  affinity  for 
carbon,  like  the  other  metals  described;  it  is  produced  with 
no  great  precaution,  and  is  one  of  the  purest  bodies  yet 
obtained.  Metallic  uranium  had  been  procured  in  very 
small  quantities  with  great  difliculty  by  reducing  uranium 
oxide  with  an  alkaline  metal,  and  always  contained  impuri- 
ties. With  the  high  temperatures  of  the  electric  arc,  it  is 
obtained  in  a  few  moments.  It  is  a  metal  of  great  hard- 
ness, with  a  brilliant  fracture,  and  if  slightly  carburated, 
has  the  curious  property  of  giving  out,  when  struck  against 
a  flint,  sparks  of  much  greater  intensity  and  energy  than 
those  produced  by  steel. 

These  simple  metallic  bodies  melt  at  very  high  tempera- 
tures. To  them  may  be  added  other  metals  occurring  in 
rather  rare  minerals,  such  as  zirconium,  vanadium  and  tit- 
ani  im,  which  have  also  been  produced.  In  examining  them, 
currents  of  very  different  power  were  used;  at  first  the  four 
horse  power  machine  of  the  Paris  School  of  Pharmacy,  the 
45  horse  power  machine  of  the  Conservatoire  des  Arts  et 
Metiers,  and  finally  machines  of  100  to  300  horse  power  of 
the  electric  lighting  establishment  of  the  Edison  company. 
M.  Moissan  comes  to  the  conclusion  that  the  intensity  of 
heat  increases  with  the  intensity  of  tlie  current,  contrary  to 
the  opinion  commonly  held  that  the  electric  arc  possesses  a 
constant  high  temperature.  With  the  smaller  machine,  for 
instance,  he  oljtained  the  protoxide  of  titanium;  with  the 
next  larger  he  could  not  get  beyond  the  nitride;  with  the 
largest  he  got  first  crystallized  carbide  and  then  titanium  it- 
self. This  metal  catches  fire  in  fluorine,  decomposes  water 
only  when  at  a  I'ed  heat,  and  has  the  strange  property  of 
burning  in  nitrogen  at  a  high  temperature,  producing  titan- 
ium nitride.  It  combines  readily  with  carbon  and  silica. 
Its  melting  point,  like  that  of  carbon,  is  very  high,  but 
whereas  the  latter  turns  to  gas  without  liquefying,  titanium 
first  becomes  liquid  and  is  then  volatilized  in  the  electric 
furnace. 

In  his  investigations  he  uses  the  word  "carbide"  again  and 
again.  All  simple  bodies  form  with  carbon,  definite,  crystal- 
lized combinations,  stable  at  high  tenipera'tures,  which  will 
open  up  a  new  chapter  in  mineralogical  chemistry.  Some  de- 
compose cold  water,  sending  out  acetylene;  formene,  or  ethy- 
lene; the  hydrogen  carbides  thus  obtained  are  very  pure.  The 
simple  bodies  form  also  borldes  and  silicides  well  crystallized 
and  so  hard  that  some  can  cut  diamond.  They  will  p^ob- 
ably  play  an  important  part  in  the  manufacture  of  steeJ,  and 
we  shall  soon  know  whether,  like  chromium,  they  will  harden 
it  and  give  it  new  properties. 

A  new  chemistry  of  high  temperatures  is  in  process  of 
formation,  and  commerce  will  in  all  likelihood  derive  from 
it  new  applicalions.  The  treatment  of  metals  by  the  heat  of 
the  electric  arc  will  become  more  and  more  common;  the 
impurities  of  coal  will  no  longer  need  to  be  added  to  ores; 
waste  and  fluxes  will  disappear;  the  mixture  to  be  acted  on 
will  be  bro'ught  at  once  to  the  required  heat;  the  transforma- 
tion will  be  rapid. 

An  example  will  prove  this:  Last  year  M.  Moissan  de- 
monstrated that  it  was  easy  to  obtain  by  the  electric  furnace 
a  calcium  carbide  which  decomposes  cold  water  as  energet- 
ically as  does  sodium;  but  while  sodium  makes  hydrogen, 
the  carbide  disengages  acetylene  gas,  rich  in  carbon,  and 
with  illuminating  power  superior  to  thdt  of  ordinary  gas. 
In  America,  England  and  Germany,  factories  are  rising  to 
prepare  this  carbide,  in  order  either  to  replace  or  to  enrich 
lighting  gas.  

Opposition   to    Electric    Railways    in 
Quebec. 

[From  the  Ni^w  York  Siin.'\ 

The  blacksmithsTnorseshoers,  harnessmakers  and  hack- 
drivers  of  Quebec  have  made  an  energetic  protest  against 
the  granting  of  a  permit  to  build  an  electric  street  railway 
in  the  city,  for  the  reason  tliat  it  will  Interfere  with  their 
means  of  earning  a  living.  We  suppose  it  Is  bound  to  do 
that  for  a  time,  while  it  will  surely  furnish  other  \\'ork  to  a 
good  many  of  them.  Above  all,  it  will  enable  the  rest  of 
the  people  of  the  city  to  reduce  their  current  expenses,  for 
horse  travel  is  far  more  costly  than  electric  travel.  There  is 
no  use  in  trying  to  resist  the  introduction  of  the  natural 
agencies  of  power  or  the  new  inventions  in  mechanics.  Such 
attempts  can  never  be  successful  anywhere. 


Trolley  Memorial  Day  in  Brooklyn. 

[From  the  Washington  E-.-ening Star.'\ 

If  the  overhead  trolley  had  as  firm  a  hold  in  every  city  in 
the  country  as  it  has  in  Brooklyn,  Memorial  Day  would  soon 
be  devoted  to  mourning  for  trolley  victim^  Special  services 
were  held  in  the  city  of  churches,  at  which  the  graves  of  the 
trolley-killed  were  decorated,  while  trolley-maimed  and 
other  orators  discoursed  fervidly  of  trolley  evils  to  the  few 
Brooklynites  who  have  escaped  injury. 


The  Reduction  of  Refractory  Metals.' 

The  increasingly  common  use  of  means  of  decomposing 
highly  stable  substances,  such  as  metallic  oxides  having  high 
heats  of  formation,  on  a  scale  greater  than  that  generally 
adopted  in  the  laboratory,  has  within  the  last  few  years  at- 
tracted the  attention  of  the  technical  public  to  questions, 
intellectually  interesting,  and  possibly  commercially  attrac- 
tive, which  would  otherwise  have  remained  untouched  save 
by  the  eclectic  few.  No  one  has  done  more,  in  this  coun- 
try, to  spread  and  popularize  a  knowledge  of  the  properties 
of  those  metallic  elements,  which  are  more  familiar  by 
name  than  by  appearance  even  to  professional  chemists,  than 
Prof.  Roberts-Austen.  In  continuation  of  previous  exposi- 
tions, he  recently  gave  a  ?-<.'>/////=' of  modern  work  in  this  di- 
rection, in  the  form  of  a  lecture  at  the  Society  of  Arts,  illus- 
trated by  well  chosen  experiments.  Seeing  that  the  title  of 
the  discourse  was  "  The  Reduction  of  the  Rarer  Metals  from 
their  Oxides,"  it  is  evident  that  the  term  "rare"  was  used 
in  reference  lo  the  metals  in  their  isolated  state,  that  is,  pal- 
pably as  metals,  and  not  in  the  chemical  sense  of  "  rare," 
viz,,  very  seldom  found,  whether  in  the  metallic  state  or  as  a 
compound.  Chromium — antl,  until  the  last  few  years, 
aluminum — may  be  called  rare  in  the  former,  but  not  in  the 
latter  sense.  By  accepting  the  less  usual  connotation,  a  good 
many  fairly  commonplace  elements  may  be  elevated  to  a 
temporary  position  of  rarity,  and  brought  within  the  scope 
ofa  paper  with  the  title  already  quoted. 

At  present  three  distinct  methods  of  reducing  refractory 
metals  are  in  common  use.  It  is  proper  to  remark  that  by 
''refractory  metals"  is  meant  that  class  of  metals,  the  heats 
of  combmation  of  whose  oxides  are  too  high  to  allow  of 
their  commercial  reduction  to  metal  by  means  of  carbon  at 
temperatures  up  to  and  including  those  of  the  blast  furnace; 
the  canon  is  not  absolute  for  certain  metals,  notably  those 
of  the  alkalies,  which  are  sufficiently  volatile  and  may  be 
reduced  by  means  of  carbon  in  spite  of  their  essentially  re- 
fractory character. 

The  first  of  these  three  methods,  in  point  of  antiquity, 
general  applicability  and  inherent  interest,  is  the  purely 
chemical  process  of  performing  the  reduction  in  two  or 
more  steps,  some  intermeJiale  compound  forming  the  step- 
ping stone.  The  most  familiar  illustration  is  the  reduction 
of  aluminum  from  alumina  via  aluminum  chloride.  Car- 
bon will  not  reduce  alumina  at  ordinary  furnace  tempera- 
tures; sodium  is  aUo  ineffective;  carbon  will  not  reduce 
aluminum  chloride.  But  carbon  in  the  presence  of  chlor- 
ine will  convert  alumina  into  aluminum  chloride,  and  so- 
dium will  reduce  this  latter  with  ease.  The  general  aim  in 
this  method  is  to  convert  the  refractory  substance  into  a 
compound  less  markedly  refractory,  so  that  it  can  be  dealt 
with  by  some  fairly  cheap  reducing  agent — the  position  is 
sapped,  not  stormed.  Of  all  the  compounds  of  aluminum 
which  have  seemed  likely  to  serve  as  half-way  houses  in  the 
process  of  reduction,  the  sulphide  has  always  been  one  of 
the  most  attractive  to  the  devisers  of  processes.  It  is  not 
easy  to  prepare  the  sulphide,  the  reaction  of  carbon  disul- 
phide  on  alumina  needing  a  high  temperature  for  its  ac- 
complishment, but  the  task  is  light  compared  with  the  com- 
mercial reduction  of  the  sulphide  to  aluminum;  the  metal 
manganese  is  the  only  likely  candidate  for  the  contest.  For- 
tunately, the  utihzation  of  aluminum  sulphide  has  been 
achieved  by  other  means.  A  variant  of  this  general  method 
is  to  use  some  reducing  agent,  itself  frequently  obtained  by 
two  or  more  steps,  more  powerful  than  carbon  under  the 
particular  conditions  of  experiment.  The  reduction  of  chro- 
mium by  the  action  of  aluminum  on  chromic  oxide  is  a 
case  in  point.  The  aluminum  for  this  purpose  may  be  looked 
on  as  carbon  that  has  suffered  a  sort  of  chemical  step-up  trans- 
formation (the  transformer  having,  by  the  w*ay,  a  soniewhat 
low  efficiency),  and  it  is  able  to  accomplish  the  reduction 
with  corresponding  ease.  This  manner  of  utilizing  the  en- 
ergetic essence  as  distinct  from  the  material  accidents  of  the 
carbon,  is  of  particular  value,  when — as  often — the  metal  to 
be  reduced  has  a  tendency  to  form  a  carbie.  The  carbon, 
being  represented  solely  by  its  astral  body,  is  secure  from 
material  union.  Both  chromium  and  manganese  are  much 
used  in  steel  making,  where  the  fortuitous  introduction  of 
carbon  is  undesirable,  and  the  preparation  of  these  metals 
andoftheir  alloys  with  iron,  free  from  carbon,  is  consequently 
of  industrial  moment. 

The  second  method  is  noteworthy  for  its  extreme  neatness 
and  simplicity,  and  the  certainty  that  the  reducing  agent  will 
not  introduce  foreign  matter  into  the  reduced  product.  It 
is,  of  course,  electrolysis.  Unfortunately,  as  the  metals  to 
be  reduced  are  ex  Jiypothcsi  refractory,  they  cannot  be  dealt 
with  in  aqueous  solution  until  someone  has  discovered  a  new 
kind  of  water  less  readily  electrolyzed  than  the  ordinary  va- 
riety. The  adoption  of  fused  baths  presents  many  difficul- 
ties, largely  arising  from  the  attack  of  the  vessels  in  which 
the  electrolysis  is  carried  out;  but  that  these  are  not  insuper- 
able is  proved  by  the  flourishing  state  of  the  aluminum  in- 
dustry, the  bulk,  if  not  the  whole,  of  which  now  depends  on 
the  electrolysis  of  alumina  or  its  salts.  It  is  here  that  the 
utility  of  aluminum  sulphide  is  shown,  for  although  its 
chemical  reduction  is  difficult,  its  electrolysis  can  be  accom- 
plished, and  presents  certain  advantages  over  that  of  the  ox- 
ide dissolved  in  a  fused  halogen  salt  of  aluminum,  which  is 
the  more  usual  electrolyte. 

The  third  general  method  is  that  involving  the  employ- 
ment of  the  electric  furnace.  On  account  of  the  high  fusing 
point  and  boiling  point  of  carbon,  this  element  can  be 
trusted  to  stay  at  its  post  by  the  refractory  oxide  until  a 
temperature  is  reached  at  which  reduction  of  the  oxide  takes 
place.  When  once  this  is  accomplished  the  carbon  escapes 
as  the  gaseous  oxide  CO,  and  reverse  reaction  is  thus  min- 
imized. But  the  very  merit  of  carbon  is  the  bane  of  the 
process  when  a  pure  metallic  product  is  required.  At  the 
high  temperatures  requisite  for  reduction  carbides  of  great 
stability  are  formed,  and  from  these  thepure  metal  can  only 
be  obtained  by  repeated  fusion  with  the  oxide  of  the  metal 
under  treatment,  in  order  to  successively  oxidize  portions 
of  the  carbon  by  an  oxidant  from  its  nature  incapable  of  re- 
acting upon  the  metal  Itself.  The  7-attonale  of  the  action  of 
the  electric  furnace  in  reducing  refractory  metals  is  totally 
distinct  from  that  of  the  electrolysis  performed  upon  a  fused 
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salt  of  the  same  refractory  metal.  The  latter  is,  above  all, 
as  systematic  and  selective  as  the  former  is  chaotic  and  in- 
discriminate.    Each  serves  special  ends. 

In  considering  experimental  work  of  the  nalure  of  that 
touched  upon  in  the  foregoing  lines,  a  certain  sobriety  of 
thought  and  statement  is  indispensaljle.  There  is  but 
Utile  lately  accomplished  in  the  production  of  any  of  the 
refractory  metals  which  has  not  been  performed  years  ago 
by  the  chemist  engaged  in  purely  scientific  research.  The 
only  justification  for  satisfaction  concerning  these  larger 
scale  experiments,  and  their  eas)  and  brilliant  execution,  is 
the  consequent  device  of  industrial  methods  and  the  discov- 
ery of  some  means  of  utilizing  the  products  Much  non- 
sense is  talked  about  possible  new  structural  metals,  the 
orators  forgetting  that  the  abundance  of  an  element  on  the 
earth's  surface  is  a  vi^eighty  factor  in  its  utilization.  Glu- 
cinum  is  no  doubt  a  nice  material  for  many  purposes,  and 
its  reduction  is  not  beyond  our  means;  but  unhappily,  there 
is,  so  to  speak,  none  of  it.  Even  given  abundance  and 
fair  ease  of  production,  a  *"new"  metal  must  be  shown  to 
be  in  some  respect  better  than  the  older  group  before  it  can 
be  more  than  a  curiosity.  Much  more  is  to  be  hoped  from 
persistent  and  enlightened  experiment  on  the  influence  of 
small  quantities  of  the  more  refractory  metals  on  those 
longer  and  better  known  in  the  metallic  state,  with 
the  view  of  obtaining  alloys  superior  to  those  in  common  use. 


CORRESPONDENCE. 


Three-phase  Installations. 

An  interesting  power  transmission  plant  is  in  course  of 
installation  at  Bayonne,  N.  J.,  where  the  three-phase  sys- 
tem of  the  General  Electric  company  will  be  employed  to 
operate  the  machinery  of  the  Tide  Water  Oil  company. 
This  company  is  allied  with  the  Standard  Oil  company,  and 
is  engaged  in  exporting  the  refined  products  of  petroleum. 
The  nature  of  the  process  is  such  that  spark-proof  appa- 
ratus is  imperative,  and  multiphase  apparatus  was  select^  as 
best  fulfilling  the  peculiar  conditions.  The  generators  will 
be  a  550  volt  three-phase  General  Electric  machine  having 
eight  poles  and  a  capacity  of  75  kilowatts.  The  several  in- 
duction motors  will  be  of  five,  ten  and  fifteen  horse  power. 
Some  of  these  are  spark-proof,  and  have  a  permanent  resist- 
ance in  the  armature  circuit.  A  special  interest  attaches  to 
these  motors,  as  they  will  be  employed  m  places  where  there 
exists  an  ever  present  danger  of  explosion  from  gases,  which 
a  spark  could  readily  ignite.  They  will  be  used  to  operate 
pumps,  elevators  and  other  machinery.  The  switches  will 
be  of  special  construction,  with  blades  immersed  in  oil. 
The  generator  also  supplies  current  for  about  525  lights 
scattered  throughout  the  different  parts  of  the  works.  Regu- 
lation of  the  lighting  circuits  wall  be  effected  by  special,  re- 
volving regulators  of  novel  design. 

The  Oakland  Gas  &  Electric  company  of  Oakland, 
Cal.,  will  use  a  three-phase  transmission  plant  for  general 
power  work.  Current  to  a  number  of  induction  motors 
ranging  from  one  to  fifteen  horse  power  will  be  supplied 
from  a  75  kilowatt  three-phase  machine,  and  there  will  be 
extensive  lighting  in  connection  with  the  plant.  The 
generator  current  (2,000  volts)  will  be  reduced  at  two  cen- 
ters of  distribution  to  the  necessary  potential,  and  tl>e 
secondary  network  will  cover  a  territory  of  1,200  feet  in 
every  direction  from  both  centers.  From  these  points  pres- 
sure wires  will  be  run  back  to  the  power  house,  and  the 
voltage  will  be  there  controlled  by  potential  regulators. 

A  plan  somewhat  similar  will  be  followed  by  the  Fall 
I-iiver  Electric  company  of  Fall  River,  Mass.,  but,  instead 
of  three-phase,  monocyclic  apparatus  will  be  used.  Two  75 
kilowatt  generators  will  be  used,  and  the  output  will  be 
used  for  lighting  purposes,  during  the  dark  hours,  supplying 
current  during  the  day  for  general  power  work.  The 
motors  will  be  of  the  General  Electric  induction  type,  rang- 
ing from  one  to  ten  horse  power,  and  will  be  wound  for  1 10 
volts,  to  which  pressure  the  current  generated  at  2,000  volts 
will  be  reduced. 

The  first  application  of  the  three-phase  longdistance  sys- 
tem to  street  railway  work  will  be  made  by  the  General 
Electric  company  of  Lowell,  Mass.,  where  a  plant  is  in 
course  of  construction  for  the  Lowell  &  Suburban  Street 
Railway  company.  Its  special  features  will  render  it  one  of 
the  most  interesting  three-phase  installations  ever  effected. 
In  the  first  place,  the  generators  will  deliver  both  alternating 
and  continous  current,  and  when  not  in  use  for  transmission 
work  vvill  be  run  in  parallel  with  the  railway  generators  now 
in  the  station.  They  will  be  wound  for  delivery  of  low  volt- 
age current  at  the  alternating  side,  and  this  current,  raised 
to  5,000  volts,  will  be  carried  to  two  sub-stations,  one  nine 
miles  and  the  other  fourteen  miles  distant  from  the  gener- 
ating station.  The  sub-stations  will  each  be  provided  with 
suitable  step-down  transformers  of  the  air-blast  type,  as  well 
as  two  rotary  converters.  These  machines  are  constructed 
to  maintain  at  the  commutator  brushes  a  voltage  of  5,000 
volts  at  no  load  and  550  volts  full  load.  Another  trans- 
former sub-station  for  400  incandescent  lamps  will  be  in- 
stalled six  miles  from  the  generators.  The  success  of  this 
plant  will  go  far  toward  solving  the  problem  of  the  opera- 
tion of  railways  over  long  distances,  taking  tlie  current  from 
the  one  power  station. 


New  Periodical  for  Students  of  the  Nat- 
ional School  of  Electricity. 

Apparently  encouraged  by  their  success  in  establishing 
the  National  School  of  Electricity,  the  promoters  of  that  en- 
terprise have  determined  to  extend  the  field  of  their  opera- 
tions and  publish  a  newspaper  which,  it  is  inferred,  will  be 
a  sort  of  organ  for  the  school,  working  along  the  same  lines 
and  in  conjunction  with  that  institution.  The  first  number 
of  the  Electrical  Jonntal,  as  the  new  paper  is  called,  has 
been  published  and  it  is  dedicated  "to  the  interests  of  electri- 
cal progress  and  education."  It  modestly  asserts  that  '*it 
does  not  aspire  to  a  leadership  in  scientific  thought  nor  has 
it-  the  lofty  ambition  to  excel  its  splendidly  equi]iped  contem- 
poraries." The  paper  is  neat  and  handsome  in  appearance, 
is  to  appear  twice  a  month,  and,  as  is  usual  with  the  Hornsby 
enterprises,  puts  the  name  of  Prof.  Barrett  prominently  to 
the  front. 


New  York  Notes. 

New  York,  June  S. — Chief  Engineer  William  B.  Par- 
sons presented  a  report  on  Tuesday  to  the  Rapid  Transit 
commissioners  regarding  the  general  manner  of  operating 
the  proposed  routes,  their  equipments,  and  the  location  of 
the  stations.  Mr.  Parsons  said:  "  Electricity  undoubtedly 
offers  the  greatest  advantages  as  a  source  of  power.  It 
should  be  generated  at  a  central  station,  located  so  as  to  ob- 
tain coal  conveniently,  and  conveyed  to  the  motors  of  the 
trains  by  solid  conductors.  As  the  railway  proposed  will  be 
both  in  tunnel  and  on  viaduct,  these  conductors  will  prob- 
ably be  placed  between  the  rails.  It  is  at  present  neither 
necessary  nor  advisable  to  use  separate  electric  locomotives, 
but  to  place  motors  under  one  of  the  regular  cars  and  to 
have  such  car  at  the  head  of  a  train,  acting  as  motor  car." 
He  referred  to  the  successful  operation  of  the  Metropolitan 
elevated  railway  in  Chicago  and  commended  it.  No  action 
was  taken. 

The  rumor  of  the  removal  of  the  CSeneral  Electric  works 
from  Schenectady  is  emphatically  denied. 

An  unusual  accident  occurred  in  Evergreens,  formerly 
Ridgewood,  Long  Island,  on  Friday  of  last  week.  Frank 
C.  Kebellein,  a  young  man  from  Brooklyn,  was  walking 
along  Cypress  avenue.  In  front  of  Deckelman's  Picnic  Park, 
near  the  main  entrance,  is  an  electric  light  on  an  iron  pole. 
As  Kebellein  passed  by  he  raised  his  hand  to  his  mouth,  and 
threw  away  the  cigar  which  he  was  smoking.  As  he  did  so, 
his  hand  struck  the  electric  hght  pole,  and  he  fell  dead.  The 
pole  had  become  charged  with  electricity,  and  the  current 
passed  through  Kebellein's  body,  killing  him  instantly. 

The  Edison  Electric  Illuminating  company  of  New  York 
has  mortgaged  to  the  State  Trust  company  as  trustee  all  its 
property  rights  and  franchises  for  a  period  of  100  years,  in 
the  sum  of  $15,000,000.  Gold  bonds  of  five  per  cent, 
will  be  issued  from  time  to  time  by  the  company  in  order  to 
pay  off  indebtedness  mostly  incurred  by  the  absorption  of 
smaller  companies  and  their  plants. 

Complaint  is  made  every  day  that  the  electric  cars  in 
Brooklyn  are  now  too  slow,  and  that  the  new  regulation 
providing  stopping  places  at  "designated  places  600  feet 
apart''  is  proving  very  annoying.  It  is  said  that  the  new  slop- 
ping places  are  arbitrarily  and  inconveniently  located  with- 
out reference  to  crossings.  In  a  recent  article  on  the  sub- 
ject the  ^///i  voices  a  renewed  objection  to  the  gong.  It 
says:  "  It  is  noticeable,  too,  that  although  the  cars  are  now 
run  so  slowly  that  everything  on  wheels  is  always  ahead  of 
them,  still  the  everlasting  clanging  of  the  gong  has  not 
abated.  Fulton  street  is  still  like  a  boiler  foundry.  The 
motonnen  get  as  much  amusement  out  of  jumping  on  the 
gong  and  playing  tunes  on  it  as  they  did  when  it  was  a  new 
plaything.  One  hears  all  the  time  the  jingling  rhythm  of 
'Four,  four,  four  years  more,'  *Over  the  fence  is  out, 
boys/  and  other  musical  measures  pounded  out  on  a  deaf- 
ening gong.  One  day  last  week  a  car  was  crawing  along 
Fulton  street  in  the  neighborhood  of  a  street  piano  which 
was  playing  'The  Sidewalks  of  New  York,'  and  the  motor- 
man  danced  an  accompaniment  on  the  gong  to  ihe  time  of 
the  tune  for  a  distance  of  two  or  three  blocks,  grinning  de- 
lightedly all  the  while." 

W.  F.  O. 


Buffalo  and  Niagara  Falls. 

BuFi-ALO,  June  6. — The  annual  meeting  of  the  Niagara 
Falls  Power  company  was  held  at  the  Cataract  Construc- 
tion company's  office  on  June  ist.  The  board  of  directors 
was  elected  as  follows:  L.  W.  Pettibone,  C.  B.  Gaskill, 
Peter  A.  Porter.  W.  Caryl  Ely,  Benjamin  Flagler,  F.  A. 
Dudley,  William  S.  Humbert  o*"  Niagara  Falls,  Coleman 
Sellers  of  Philadelphia  and  Charles  A.  Sweet  of  Buffalo. 
Tlie  directors  subsequently  elected  the  following  named 
officers:  President,  Dr.  Coleman  Sellers;  first  vice-presi- 
dent, Benjamin  Flagler;  second  vice-president,  Charles  A. 
Sweet;  secretary,  James  S.  Milner;  treasurer,  Edmund  S. 
Wheeler. 

The  new  dynamo  of  the  Niagara  Falls  Hydraulic  Power 
&  Manufacturing  company,  rival  of  the  Niagara  Falls 
Power  Companp,  has  been  started  and  electricity  carried 
through  the  new  Falls  street  conduit  to  the  International 
Hotel.  Mr.  SchoelJkopf  stated  that  the  trial  was  en- 
tirely satisfactory. 

The  trolley  companies  are  beginning  to  make  use  of  the 
open  cars  in  Tonawanda  and  on  the  roads  between  Niagara 
Falls  and  Buffalo.  The  busy  season  for  the  lines  is  now 
opening  in  promising  style.  More  cars  are  placed  in  serv- 
ice and  are  running  at  short  intervals.  The  connections 
with  the  excursion  boats  are  made  as  they  were  last  sum- 
mer. The  excursion  boats  and  the  trolley  lines  work  to- 
gether on  rates  to  the  Grand  Island  resorts. 

The  authorities  have  ordered  t  e  contractors  on  the 
Buffalo   ^  Niagara  Falls  Electric  Railway  to  stop  the  erec- 


tion of  the  trolley  poles  on  Payne  avenue  until  the  exact 
distance  between  them  is  decided  upon.  The  owners  of 
property  along  the  street  who  have  lawns  are  objecting  be- 
cause the  poles  are  placed  too  close  to  iheir  property. 
Others  claim  that  there  is  not  space  enough  between  the 
poles  to  allow  the  s'reet  its  full  value  as  a  thoroughfare. 
The  excavating  is  done  up  to  the  Central's  tracks,  where  it 
is  slopped  pending  arrangements  to  cross  them. 

The  temporary  injunction  that  was  served  on  the  Buffalo, 
Tonawanda  \  Niagara  Falls  Railroad  company  last  Satur- 
day will  be  argued  in  the  Supreme  Court,  Buffalo,  on 
Monday  next.  The  injuncdon  is  a  temporary  one  and  re- 
strains George  P.  Smith  from  laying  tracks  across  the 
Long  Bridge.  The  injunction  was  issued  by  the  highways 
commissioners  of  the  towns  of  Tonawanda  and  Wheatfield. 
The  tracks  are  laid  up  to  the  bridge  on  the  north  end  and 
preparations  are  being  made  to  extend  the  line  as  soon  as 
satisfactory  arrangements  with  the  officials  can  be  made. 
Mr.  Smith  has  petitions  in  circulation  on  both  sides  of  the 
creek.  The  north  side  petition  has  already  about  sixty 
signatures  attached  to  it  asking  that  the  company  be 
allowed  its  lines  across  the  bridge.  It  is  being  signed  by 
nearly  every  taxpayer  to  whom  it  has  been  offered. 

F.  C.  P. 


New  England  News. 

Boston,  June  6. — The  last  of  the  belongings  of  the  fire 
alarm  headquarters  have  been  transferred  from  the  city  hall  to 
the  new  building  on  Bristol  street,and  hereafter  Superintend- 
ent Flanders  and  his  men  will  strike  their  signals  from  that 
quarter.  For  thirty  years  the  fire  alarm  has  been  located  in  the 
city  hall,  but  the  best  electric  alarm  equipment  that  can  be  had 
has  been  installed  in  the  new  building.  The  headquarters 
for  the  fire  alarm  is  located  on  the  fourth  floor  of  the  build- 
ing. The  annunciating,  transmitting,  switching  and  testing 
apparatus  is  in  a  room  on  the  south  side  of  this  floor.  The 
room  on  the  north  side  contains  the  current  generating  ma- 
chines that  are  to  take  the  place  of  the  countless  gravity  cells 
which  make  the  battery  room  of  the  average  fire  alarm  head- 
quarters a  hard  place  to  handle.  Here  also  is  the  switch- 
board for  the  power  current  that  runs  the  generators,  and 
the  great  board  by  which  the  electricity  from  the  generators 
is  divided  or  combined  and  switched  to  any  circuit  or  com- 
bination of  circuits  in  the  operating  room.  In  the  south- 
east corner  of  the  room  is  a  telephone  station.  The  drops, 
plugs,  switches  and  automatic  apparatus  are  newly  patented 
and  of  the  same  efficiency  as  those  used  in  the  best  branch 
telephone  station  in  the  city.  Here  all  the  men,  houses  and 
stations  of  the  department  can  be  put  into  communication 
with  eacli  other,  and  wires  to  the  central  office  of  the  New 
England  Telephone  &  Telegraph  company  create  a  fire 
alarm  station  in  every  office  and  home  where  there  is  a  tele- 
phone. The  wires  are  carried  to  the  top  of  the  building 
from  underground  cables.  After  connection  with  the  light- 
ning protectors  they  are  distributed  on  the  back  of  the  annun- 
ciator board,  which  forms  the  west  side  of  a  hollow  square 
enclosing  the  operating  devices.  On  the  annunciator  board 
are  several  additions  to  the  40  circuits  which  originally 
centered  at  city  hall,  and  provisions  for  70  circuits  of  all 
kinds,  giving  a  big  margin  for  new  circuits  and  new  boxes 
whenever  the  growth  of  the  city  may  make  them  necessary. 
In  some  respects  there  is  provision  for  S4  circuits.  In  front 
of  the  annunciator  board  is  a  recording  instrument  in  princi- 
ple very  much  like  the  Morse  register,  often  seen  in  back 
country  telegraph  offices.  Instead  of  one  writing  wheel  or 
pen,  however,  there  are  50  in  connection  with  50  electro- 
magnets. Back  of  the  annunciator  board  are  bells,  both  sin- 
gle stroke  to  give  the  box  to  the  ear,  and  vibrating,  to  indi- 
cate commotion  in  a  group  of  circuits.  A  bar-locking  de- 
vice in  the  front  of  the  board  is  a  new  feature.  By  depressing 
a  handle  for  whatever  circuit  an  alarm  comes  in  on,  the  op- 
erator throws  the  box  into  connection  with  every  engine 
house  and  the  alarm  is  rung  without  further  action.  He 
can  depress  onlyonehandleatatime.  One  down  locks  the  bar 
against  all  the  others,  each  circuit  thus  being  kept  from  in- 
terference with  another.  There  are  three  distinct  devices  by 
which  a  heavy  current  is  shunted  to  the  ground  and  off  from 
the  delicate  coils  of  the  office  which  it  would  demoralize  and 
ruin.  The  first  is  an  arrangement  by  which  a  current  of 
greater  intensity  or  quantity  than  that  in  constant  use  moves 
an  armature  that  trips  a  string,  which  breaks  a  cir- 
cuit. The  second  is  a  glass  tube  containing  a  three-inch 
length  of  wire  that  is  used  by  the  overcharge.  The  third  is 
the  old-fashioned  but  ever  reliable  arrangement  of  brass 
plates  having  a  sheet  of  mica  between  them.  This  thin  insu- 
lation, enough  for  an  ordinary  current,  is  ruptured  by  an 
overcharge.  On  the  lower  part  of  the  north  board  are  the 
rheostats  by  which  the  quantity  and  force  of  the  current 
from  the  generators  are  regulated.  The  coils  of  wire  giving 
the  resistance  are  compactly  grouped  and  out  of  sight  on  the 
back  of  the  slate  board,  their  terminals  appearing  on  front 
in  brightly  burnished  plates  and  copper  set  m  a  circle."  In 
the    back  room    is  the   hightenison    switchboard,  where    is 
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manipulated  the  electricity  that  operates  the  motor-genera- 
tors. The  city  will  bring  in  its  own  current  here,  with  ter- 
minals from  the  Edison  people  to  fall  back  upon  in  case  of 
emergenc)*.  Here  are  ammeters,  voltmeters  and  rheostats. 
There  is  room  for  56  motor-generators,  but  only  a  few  will 
be  needed  One  of  these  generators  does  the  work  of  1,500 
battery  jars.  Near  the  motor-generators  stands  a  distribut- 
ing board  six  feet  square,  built  up  of  brass  plates  on  a  slate 
base,  I  jj  inches  thick.  By  it  40  generators  can  be  connected 
lo  So  circuits  in  any  manner.  Vertical  strips  of  brass  rep- 
resent the  generator  terminals,  while  short  intermediary 
plates  stand  for  the  legs  of  the  circuits. 

The  new  electric  street  railway  in  Manchester,  N.  TI. ,  is  ex- 
pected to  be  ready  for  passengers  about  July  ist.  Through 
the  principal  business  streets  the  company  is  using  center 
colfstruction  and  side  construction  through  the  residential 
section.  The  railroad  commissioners  have  granted  the  Man- 
chester road  permission  to  cross  the  Concord  and  Montreal 
road  in  the  construction  of  an  electric  road  to  Lake  Massabe- 
sic  and  the  same  board  has  also  acted  favorably  on  the  peti- 
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After  a  brief  vacation  in  England  Mr.  Spiller  will  make  an 
extended  tour  on  the  continent  of  Europe.  His  London  ad- 
dress will  be  2  St.  Mary's  road,  Canonbury,  N. 

By  a  recent  change  in  the  Chicago  office  of  the  South- 
wark  Foundry  -S:  Machine  company,  Frank  W.  Bunn,  the 
retiring  representative,  has  been  promoted  to  a  responsible 
position  in  the  main  oflice  in  Philadelphia,  while  Edward 
M.  Hagar  has  been  secured  to  succeed  him.  Mr.  Bunnhas 
filled  the  position  with  conspicuous  success,  and  his  Chicago 
friends  will  regret  his  removal  while  rejoicing  at  his  ad- 
vancement. Mr.  Hagar,  his  successor,  is  a  thoroughly 
trained  mechanical  and  electrical  engineer,  a  recent  gradu- 
ate of  the  Massachusetts  Institute  of  Technology,  and  a 
young  man  well  fitted  for  the  responsible  position  he  holds. 

George  W.  Hommell,  general  superintendent  of  the  Mil- 
waukee Street  Railway  company,  has  tendered  his  resigna- 
tion, to  take  effect  July  ist,  and  it  has  been  accepted.  His 
assistant,  G.  W.  Kuemmerlein,  has  been  appointed  acting 
superintendent,  and  the  work  done  by  Mr.  Hommell  wifl 
be  divided  between  General  Manager  Wyman  and  Mr. 
Kuemmerlein.  The  latter  is  a  very  old  employe  of  the 
road.  Mr.  Horamel  went  to  Milwaukee  in  iSSS,  before  the 
Villard  syndicate  got  control  of  the  street  railways  of  that 
city.  He  had  been  connected  with  New  York  city  lines. 
tion  of  the  Nashua  Street  Railroad  company  for  permissions^  The  climate  of  Milwaukee  has  never  agieed  with  his  health, 
to  issue  new  stock  and  bonds  for  the  extension  of  the  road  ^"^  '^  '^  understood  that  this  is  the  cause  of  resigning. 
to  the  state  line  to  meet  the  electric  road  from  Lowell.  ' 

Chancellor  Rowell  has  refused  the  injunction  asked  by  the 
Estey  Organ  company  and  ex-Governor  Levi  K.  Fuller,  to 
restrain  the  Brattleboro,  Vt.,  street  railway  from  using  elec- 
tricity as  a  motive  power  and  from  extending  its  line  in  the 
village  of  Brattleboro  Junction.  Judge  Rowell  gave  as  his 
reasons  for  refusing  the  petition  that  the  railroad  had  a  right 
to  use  electricity  as  a  motive  power;  that  the  preliminary 
steps  had  been  taken  as  required  by  the  statutes  and  that  the 
building  of  the  street  railway  as  proposed  constituted  no  ad- 
ditional burden  on  the  soil. 

George  A.  Lord  lectured  before  the  Society  of  Electrical 
Engineers  in  this  city  May  26th  on  the  multiple  series  and 
multiple  arc  and  three-wire  systems. 

The  town  of  Hull  will  issue  $60,000  electric  light  bonds 
at  5  percent.,  to  mature  in  19 12,  and  a  sinking  fund  has  been 
established  to  redeem  the  bonds. 

The  West  End  Street  Railway  company  has  again  won  in 
its  fight  against  free  transfers,  the  upper  branch  of  the  Mass- 
achusetts Legislature  having  refused  to  pass  a  bill  granting 
free  transfers. 

Diplomas  have  been  granted  to  30  graduates  of  the  elec- 
trical engineering  department  of  the  Massachusetts  Institute 
of  Technology,  class  of '95.  C.  S.  G. 


ELECTRIC  LIGHTING. 

There  is  in  the  market  an  inquiry  for  an  electric  light 
plant  and  for  an  ice  factory  to  go  to  tlie  south  coast  of 
Haiti. 

It  is  said  to  be  probable  that  all  the  electric  light  and 
electric  railway  interests  of  Chattanooga,  Tenn.,  will  be 
consolidated,  with  a  new  line  to  the  Chickamaiiga  National 
Militarv  Park. 


Northwestern  Notations. 

Minneapolis,  June  8. — The  Des  Moines  Rapids  Power 
company  at  Keokuk,  la.,  has  contracted  with  the  city  to 
furnish  15,000  etectrical  horse  power,  involving  an  expend- 
iture of  $500,000.  A  municipal  electric  light  plant  will  be 
put  in. 

The  La  Ilarpe  Electric  Light  &  Power  company  of  La 
Harpe,  la.,  has  been  incorporated  with  $15,000  capital  stock. 

Work  will  be  begin  on  the  electric  car  line  between 
Gladstone  and  South  Gladstone,  Mich.,  soon. 

A  franchise  for  an  electric  car  line  from  Cedar  Falls,  la., 
to  Waterloo  will  be  asked  sooni 

The  Missoula  General  Electric  company  is  taking  bids 
to  build  a  power  dam  across  Hell  Gate  canon  of  the  Mis- 
soula river  at  Missoula,  Mont. 

The  Credits  Commutation  company  of  Sioux  City,  la., 
which  is  building  the  Pacific  Short  Line  bridge  over  the 
Missouri  river  there,  has  changed  the  plans  to  allow  electric 
cars  to  use  the  bridge  to  South  Sioux  City.  It  is  a  shrewd 
move  to  head  off  building  other  bridges. 

John  Hart,  night  inspector  for  theHartman  Electric  com- 
pany of  Duluth,  Minn.,  was  instantly  killed  while  examin- 
ing an  electric  light  which  had  gone  out. 

The  Illinois  Central  has  found  it  to  its  interest  to  put  a 
damper  on  E.  II.  Martin,  the  genius  who  has  invented  a 
transmitter  and  receiver  which  works  to  perfection  on  a 
barb  wire  fence.  He  used  it  on  the  company's  fence  between 
Webster  City  and  Williams,  la.,  and  it  was  so  successful 
that  the  company  claims  it  interfered  with  the  business  of 
the  Western  Union  Telegraph  company.  An  effort  will  be 
made  to  put  it  through  where  it  will  not  interfere  with  the 
railroad. 

r  The  Duluth  Street  Railway  company  figures  that  business 
for  May  of  this  year  was  95  per  cent,  belter  than  for 
the  year  previous.  ,  C. 


ELECTRIC  RAILWAYS. 

The  work  of  putting  in  the  foundations  for  the  North- 
western elevated  electric  railway  in  Chicago  has  been  begun. 

The  capital  stock  of  the  Chicago  City*  Railway  company 
has  been  increased  $r,ooo,ooo  for  the  purpose  of  making 
a  number  of  electrical  extensions. 

A  company  consisting  01  several  prominent  business  men 
is  being  organized  with  a  capital  of  $650,000  to  build  an 
electric  railway  from  East  Las  \^egas,  N.  M,,  to  Taos,  via 
Mora,  with  branches  to  the  Montezuma  hotel  and  to  the 
coal  mines.  The  company  will  also  control  water  powers 
and  irrigation  plants  and  furnish  electric  power  and  light. 
Two-thirds  of  the  capital  has  been  taken.  The  road  will  be 
built  this  summer.  Three  power  plants  will  be  used,  each 
of  1,000  horse  power,  one  for  steam,  the  others  for  water 
power.  A  prominent  eastern  engineer  has  been  engaged. 
The  company  wants  information  of  turbines,  engines  and 
boilers.  The  electrical  equipment  has  been  selected.  Ad- 
dress Robert  L.  M.  Ross,  East  Las  Vegas,  N.  M. 


MISCELLANEOUS. 


The  Bee  of  Sacramento,  Cal.,  proposes  that  an  "electric 
carnival"  be  held  in  that  city  in  September. 

A  dispatch  from  Butte,  Mont.,  June  Sth,  r.ays:  The  first 
step  in  the  reorganization  of  the  big  Anaconda  Mining 
company  was  taken  to-day  in  the  filing  of  articles  of  incor- 
poration of  the  Anaconda  Copper  company,  with  a  capital 
stock  of  $30,000,000,  divided  into  300,000  shares  of  $100 
each.  The  formal  reorganization  and  election  of  officers 
will  take  June  22d.  The  object  of  the  reorganization  is  to 
place  the  stock  of  the  company  on  the  market.  The  articles 
of  incorporation  filed  lo-day  cover  all  of  the  Anaconda  com- 
pany's possessions  in  the  state. 

Electric  power  will  be  used  for  operating  exhibits  in  the 
new  machinery  hall  on  the  state  fair  grounds  at  Springfield, 
111.  The  building  will  be  500  feet  long,  with  176  feet  ex- 
treme width,  and  125  feet  mean  width,  and  witli  two  hand- 
some towers,  one  on  each  wing  of  the  building,  135  feet 
high,  with  a  large  dome  in  the  center.  The  distance  from 
the  ground  to  the  top  of  the  dome  will  be  134  feet.  The 
machinery  shed  will  extend  to  the  rear  of  the  main  building 
for  374  feet  and  will  be  covered  with  slate  and  glass.  A 
veranda  twelve  feet  wide  will  run  round  this  portion  of  the 
building,  set  on  brackets.  The  building  will  be  constructed 
of  brick,  steel  and  tiling,  with  concrete  floors. 


TRADE  NEWS. 


PERSONAL. 


.  111., 


G.  G.  Luthy  of  the  Royal  Electric  company,  Peoria, 
was  a  visitor  in  Chicago  last  week. 

Alexander  Dow,  city  electrician  of  Detroit,  formerly  one 
of  the  best  known  of  Chicago's  electrical  men,  is  reported 
to  be  seriously  ill  of  typhoid  fever. 

Arnold  Spiller  has  resigned  the  superintendency  of  the 
Buckeye  Electric  company,  Cleveland,  O.  He  carries  with 
him  the  good  will  and  esteem  of  all  with  whom  he  has  been 
associated  during  his  connection  with  the  Buckeye  company. 


The  Mason  Electric  Equipment  company,  selling  agent 
for  the  Medbery  overhead  material  for  electric  railways,  has 
removed  to  more  convenient  and  larger  quarters  at  307 
Dearborn  street,  Chicago. 

W.  C.  McKinlock,  secretary  of  the  Metropolitan  Elec- 
tric company,  Chicago,  has  just  returned  from  a  southern 
business  trip.  He  secured  some  profitable  orders  and  re- 
ports a  decided  improvement  in  business. 

The  Meston  alternating  current  motors  of  the  Emerson 
Electric  Manufacturing  company  of  St.  Louis  appear  to  be 
having  a  heavy  sale.  These  machines  are  particularly  neat 
in  appearance  and  are  satisfactory  in  performance. 

General  Manager  J.  M.  Young,  of  the  Solar  Arc  Lamp 
company  of  New  York,  left  on  June  ist  for  an  extended  trip 
through  the  principal  cities  of  the  South  and  West.  He 
reports  trade  as  better  than  he  expected  and  a  good  sale  for 
the  Commercial  lamp.  Mr.  Young  expects  to  be  in  Chicago 
about  the  20th  of  this  month. 

Referring  to  its  famous  graphite  paint,  the  Jos.  Dixon 
Crucible  company  of  Jersey  City,  N.  J.,  says;  '*An  expe- 
rience covering  a  quarter  of  a  century  and  over  has  dem- 
onstrated that  the  peculiar  flake  graphite,  mined  at  Ticon- 
deroga,  eives  the  best  results.  When  the  paint  is  brushed 
out  each  flake  laps  over  its  fellows,  after  the  manner  of  fine 
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fish  scales,  forming  a  covering  of  great  elasticity  and  dur 
ability." 

C.  L.  Merritt,  general  manager  of  the  Hogan  Boiler  com- 
pany of  Middletown,  N.  Y.,  announces  that  he  is  now  in  a 
position  to  submit  proposals  upon  all  kinds  of  stationary 
and  marine  installations  of  water- :ube  boilers,  and  that  the 
orders  already  received  assure  the  company  a  large  trade 
in  the  electrical  field. 

Julius  Andrae  &  Sons  company  of  Milwaukee  is  doing 
a  large  telephone  business.  One  of  the  most  interesting  of 
recent  private  line  installations  is  a  connection  for  the  city 
of  Milwaukee  between  the  engine  house  on  shore  to  the  end 
of  the  intake  tunnel  for  the  water  works,  2,000  feet  out  in 
the  lake  and  85  feet  below  the  surface  of  the  water.  With- 
out telephone  communication  it  would  be  difficult  for  the 
tunnel  miners  to  work  in  safety. 

The  Cushman  United  Telephone  company,  with  ofiiccs 
in  the  Chicago  Stock  Exchange  building,  has  issued  a  cat- 
alogue exploiting  the  Cushman  telephone.  As  is  well 
known,  Dr»S.  D.  Cushman  claims  to  have  invented  the 
telephone  in  1S51,  and  the  company  is  organized  to  manu- 
facture and  sell  telephones  and  telephone  sujiplies,  to  build 
and  equip  telephone  exchanges  throughout  the  United 
States,  and  through  its  different  departments  construct  and 
equip  telephone  exchanges  in  the  shortest  possible  time  and 
in  a  most  satisfactory  manner. 

Bids  will  be  received  until  June  2Sth  for  the  electric  light- 
ing plant  (or  Bellefontaine,  b.  Specifications  can  be  ex- 
amined at  the  mayor's  ofiice  or  at  the  ofiice  of  E.  P. 
Roberts  &  Co.,  Cuyahoga  building,  Cleveland.  The  speci- 
fications call  for  two  arc  dynamos  of  a  total  capacity  of  100 
lights,  and  lamps  and  line  complete,  also  650  light  alterna- 
ting current  dynamo  and  converters;  one  100  horse  power 
and  one  60  horse  power  engine;  two  60  by  16  boilers; 
heater,  pump,  injector  and  piping;  gas  engine?,  150  horse 
power,  in  two  or  three  units,  with  shafting. 

The  Electric  Appliance  company,  Chicago,  is  doing  a 
nice  business  in  Jaeger  miniature  lamps,  for  which  it  has 
just  taken  the  general  western  agency.  The  complete  line 
of  Jaeger  goods  includes  mounted  and  unmounted 'series 
lamps,  battery  lamps,  dental  lamps,  theatrical  lamps,'  lamp 
bases,  shades  and' holders.  The  Electric  Appliance  com- 
pany carries  a  complete  line  of  these  goods  in  stock  in 
Chicago,  and  is  prepared  to  quote  special  figures  on  quan- 
tity orders.  The  company  has  a  special  catalogue  of  these 
goods,  which  it  will  be  pleased  to  furiiish  on  application. 

The  Ball  &  Wood  company  of  New  York  will  supply  ihe 
engines  for  the  new  plant  of  the  Edison  Electric  Illumi- 
nating company  of  Paterson,  N.  J.,  and  is  to  be  congratu- 
lated on  securing  this  fine  contract.  The  equipment  will 
consist  of  five  of  the  company's  new  type  of  vertical  engine, 
5ao  horse  power  each,  two  of  the  same  type  of  700  horse 
power  each  and  one  of  300  horse  power.  This  station  is  ex- 
pected to  be  a  model  one  in  all  respects,  and  for  many 
months  the  officers  of  the  Paterson  company  have  been 
gradually  working  up  the  details  and  investigating  appli- 
ances. 

General  Manager  Samuel  Bell,  Jr.,  of  the  Clamond  Tele- 
phone company  of  Philadelphia,  in  company  with  Consult- 
ing Telephone  Engineer  F.  W.  Dunbar,  was  in  Chicago  last 
week  at  the  Auditorium.  Messrs.  Bell  and  Dunbai  came 
west  with  a  view  of  lookmg  into  the  telephone  situation 
and  consulting  relative  to  the  matier  of  opening  up  western 
business.  The  Clamond  company  has  spent  an  immense 
amount  of  time  and  money  in  perfecting  its  instruments. 
The  Clamond  telephone  was  designed  for  universal  service. 
It  is  remarkably  strong  and  simple  in  construction,  having 
no  complicated  parts,  and  is  especially  adapted  for  speaking 
tube  systems  in  factories,  hotels,  etc.  It  is  claimed  that  the 
Clamond  transmitter  has  superior  microphonic  properties 
and  is  most  reliable  for  long  as  well  as  short-distance  com- 
munication. The  company  lays  great  stress  on  the  fact  that 
M.Clamond's  patent  is  based  upon  an  entirely  original  scien- 
tific principle  which  is  distinct  from,  and  in  no  particular 
similar  to,  any  existing  microphone.  Briefly,  it  is  a  battery 
transmitter  in  which  the  circuit  cannot  be  broken,  and  is, 
therefore,  the  company  claims,  far  superior  to  any  trans- 
mitter in  which  the  electrodes  are  a  solid  substance  and  in 
varying  contact.  An  essential  portion  of  the  microphone 
is  the  plastic  element,  very  sensitive  and  so  efficient  in  action 
that  it  transmits  the  voice  in  a  singularly  perfect  manner. 
The  company  further  emphasizes  the  fact  that  eminent 
counsel  have  passed  upon  its  patents  and  concur  in  the  opin- 
ion that  the  Clamond  invention  does  not  infringe  any  exist- 
ing American  patent.  Parties  in  search  of  a  thorough 
and  simple  telephonic  equipment  will  make  no  mistake  in 
corresponding  with  Mr.  Bell. 


BUSINESS. 


The  Standard  Telephone  &  Electric  company  .'hould  now 
be  addressed  at  Madison,  Wis.  This  company  employs  the 
Milde  long-distance  microphone,  said  to  be  the  best  in  ex- 
istence for  exchange  work. 

"Storage  Batteries  for  Telegraph  Work"  is  the  ritle  of  a 
recent  pamphlet  from  the  Electric  Storage  Battery  company 
of  Philadelphia.  The  title  is  self-explanatory.  The  bro- 
chure is  one  of  a  series  on  storage  battery  applications. 

The  Sulzer-Vogt  Machine  company  of  Louisville,  Ky., 
manufactures  electric  elevatoi-s,  and  has  just  issued  a  new 
catalogue  as  a  supplement  to  its  general  elevator  catalogue. 
This  company  says  that  the  electric  elevator  is  "now  the 
most  economical  elevator." 

The  Metropolitan  Electric  company,  Chicago,  has  secured 
an  order  for  its  portable  fire  hose  bridge  from  the  Chicago 
Transit  company.  The  company  also  reports  a  good  demand 
for  the  P.  &  B.  products,  Solar  arc  lamps,  N.  I.  R.  \vire, 
Dayton  ceiling  fans  and  Keystone  instruments. 

C.  E.  Woods  &  Co.,  special  electrical  engineers,  of  1616 
Monadnock  block,  Chicago,  are  kept  busy  in  planning  and 
supervising  electrical  work.  At  present,  it  is  stated,  they 
have  2S   dynamos  under  design  and   are  in  charge  of  200 
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miles   of  electric   railway  and   S,ooo  horse  power  in  water 
power  plants. 

The  old  reliable  H.  W.  Johns  Manufacturing  company, 
with  oftice  at  240  Randolph  street,  Chicago,  is  putting  out  a 
steady  stream  of  its  insulating  materials — vulcabeston, 
moulded  mica,  etc-  In  the  production  of  insulated  line  ma- 
terial for  electric  railways,  and  all  insulation  needed  in 
electrical  manufacture  this  company  occupies  a  leading 
position.     A  recent  catalogue  gives  complete  information. 

In  the  Williames  '^vacuum''  system  of  steam  heating  ex- 
haust steam  is  utilized  without  back  pressure  on  the 
engine,  so  that  the  cost  of  both  power  and  heat  is  no 
greater  than  the  cost  of  power  alone;  aiid  when  applied  to 
plants  in  which  live  steam  only  is  available  for  heating  at 
high  pressure  it  is  almost  equally  valuable.  In  several  in- 
stances an  initial  boiler  pressure  of  two  and  one-half  pounds 
has   been    sufficient    to  insure  better  circulation  and   more 


efficient  heating  than  had  previously  been  obtained  from  the 
same  piping  under  pressure  pf  eighty  pounds.  The  system 
has  in  every  case,  it  is  said,  shown  an  actual  saving  effected 
by  its  use  of  from  lo  to  40  per  cent,  in  fuel  alone,  while  its 
advantages  in  many  other  re>pects,  such  as  increased  effi- 
ciency of  engine  and  boiler  capacity,  immediate  circulation, 
absence  of  noise  and  freezing  in  pipes,  etc..  make  it  of  great 
value.  This  system  is  owned  and  operated  by  Warren 
Webster  &  Co.  of  Camden,  N.  J.,  and  is  heartily  indorsed 
by  a  large  number  of  users. 

The  Fiberite  company,  Mechanicville,  N.  Y.,  manufac- 
turer of  tlie  Medbery  material,  is  furnishing  a  most  complete 
line  of  street  railway  equipment,  using  aluminum  bronze 
metal,  and  for  insulation  a  composition  that  is  absolutely 
waterproof  and  practically  indestructible,  beside  standing 
the  highest  electrical  test.  The  company  makes  everything 
that  pertains  to    overhead  equipment    of  electric    railways, 


and  the  fact  that  the  works  have  been  running  twenty-four 
hours  a  day  for  over  a  year  is  proof  of  the  high  standing 
of  the  products.  Among  the  latest  improved  specialxiei 
attention  is  called  to  the  Medbery  insulated  cross-overs, 
circuit  breakers  and  aluminum  bronze  trolley  wheels.  The 
latter  are  guaranteed  to  wear  longer  than  any  brass  wheel 
now  sold,  and  being  made  of  aluminum  bronze  they  are 
superior  in  every  way  to  the  ordinary  wheels.  While  the 
metal  is  very  soft  and  ductile  it  is  also  very  fine  and  tena- 
cious, and  will  not  wear  the  trolley  wire;  in  fact,  it  is 
claimed  that  at  the  price  these  wheels  are  so'd  they  are  the 
most  economical  wheel  made.  The  company  has  also  re- 
cently brought  out  a  superior  line  of  railway  station 
switches,  which  are  finding  a  ready  market,  and  the  new 
principles  involved  show  great  advancement  in  this  direc- 
tion. A  full  and  complete  catalogue  can  be  had  of  the  sell- 
ing agent,  the  Mason  Electric  Equipment  company,  307 
Dearborn  street,  Chicago. 


ILLUSTRATED    ELECTRICAL    PATENT    REC0RD. 


540,239.     Telephone    System.     William    W.     Dean,    St. 
Louis,  Mo.     Application  filed  February  21,  1S95. 

In  this  arrangement  telephone  lines  extend  to  spring-jacks 
upon  multiple  switchboards  at  the  central  station ;  there  are  a 
battery  at  the  central  station,  a  branch  conductor  extending 
from  the  pole  of  the  battery  to  each  of  the  telephone  lines, 
whereby  all  of  the  sprins-jacks  are  included  in  circuit  with  the 
battery,  a  testing  plug  adapted  to  be  connected  with  any  spring- 
jack  and  a  responsive  device  in  circuit  with  the  plug  and  ad- 
JListed  to  respond  to  the  battery  current  when  the  same  flows  lo 
the  plug  through  two  of  the  liranch  conductors,  but  adapted  to 
remain  i.u-escent  when  the  current  flows  to  the  plug  through 
only  one'  uf  the  branch  conducfrs.  whereby  a  test  may  be  made 
to  determine  whether  a  line  is  busy. 

540,244.     Electric  Heater.     Edward  E.   Gold,  New  York, 
N.  Y.     Application  filed  January  29,  1S95. 

The  combination  with  coils  of  plates  of  insulating  material, 
having  projections  and  end  projections,  rods  passing  through 
the  projections  to  unite  the  plates,  whereby  ihey  are  protected 
from  contact  with  the  coils,  and  end  frames  for  supporting  the 
plates. 

540,305.     Closed  Conduit  Electric  Railway.     Michael  F. 
Flynn,  Stamford,   Conn.     Application   filed  July    28, 
-  1894- 


NO.    540,340. 

A  conduit,  a  conta't  rail  thereon,  lead  and  return  conductors 
in  the  conduit,  a  shaft  arranged  in  the  conduit., with  its  upper 
end  in  circuit  with  the  contact  rail,  conta'  t  arms  on  the  shaft 
adapted  to  make  contact  with  the  rcspc'-tive  conductors,  and 
switch  arms  projecting  from  the  upper  end  of  the  shaft  on  oppo- 
site sides  of.the  contact  rail,  are  the  features  claimed  for  the  in- 
vention, 

540,323.  Electro-magnetic  Winding.  Osborn  P.  Loomis, 
Bound  Brook,  N.  J.,  and  Charles  A.  Pierce,  Lynn, 
Mass.     Application  filed  March  9,  1S95. 

A  winding  or  c  'il  for  an  electro-magnet  is  described,  com- 
prising a  sectional  tape  composed  of  sets  of  strips  of  metal, 
placed  flatly  together,  with  their  respectiveends  non-coincident 
and  joined  together  so  as  to  form  smooth  oveVlapping  joints.  ■ 

5^0,325.  Electric  Trolley  for  Canal  Boatsl  Alonzo  C. 
Mather,  Chicago,  111.  Application  filed  December  i, 
1S93. 

Two  overhead  parallel  trolley  wires  or  plates  are  braced  and 
insulated  in  such  a  manner  that  they  may  be  combined  with  a 
trolley,  having  a  raised  central  portion  attached  to  a.  canal  boat, 
so  as  lo  have  a  vertical  movement  oniy,  and  thus  act  as  a  guide 
for  the  boat. 

CAD, 333.  Electric  Arc-  Lamp  and  Carbon.  Charles  A. 
Pfluger,  Chicago,  111.  Application  filed  October  13, 
1S94. 

Two  claims  are  made  for  the  lamp,  as  shown  in  the  cut:  First, 
the  combination  of  the  feeding  mechanism  with  two  carbon  elec- 
trodes, each  of  which  is  oblong  in  cross-section  and  formed  of 
carbon,  having  a  varying  texture  from  the  external  surface 
toward  the  center;  and,  secondly,  the  combination  of  a  carbon 
feeding  mechanism  with  two  electrodes,  each  elliptical  in  cross- 
section  and  composed  of  an  outer  wall  of  carbon,  with  an  inner 
carbon  material  also  elliptical  in  cross-section  and  varying  in 
texture  from  the  outer  wall, 

540,340.  Trolley  Pole  with  Locking  Wheels.  Thomas 
Thompson,  Newark,  N.  J.  Application  filed  October 
29,  1S94. 

The  cut  shows  at  a  elance  the  features  of  this  device.  There 
is  an  arm.  having  a  bar  pivoted  near  the  end  ;  trolley  wheels  are 
mounted  obliquely,  one  in  advance  of  the  other.  There  are  also 
a  sprinc  for  moving  the  bar  toward  the  arm  and  toggle  links 
connecting  the  bar  and  arm.  with  a  cord  attached  to  the  joint  of 
ihc  toggle  links  to  actuate  them. 


Issued  June  ,/,  iSgs- 

540.341.      Electric  Burglar  Alarm.     James  Tomney,  New. 
York,  N,  Y.     Application  filed  May  2,  1892. 

The  circuit  extends  through  premises  to  be  puarded  and  to 
an  office  where  watch  is  kept.  A  signaling  instrument,  a  com- 
mutator or  equivalent  contrivance  and  resisiance  devices,  a 
circuit  changer  separate  from  the  commutator  for  bringing  into 
circiiit  temporarily  a  predetermined- resistance  at  the  time  of 
closing  the  guarded  premises  are  located  in  the  guarded 
premises. 

540,351.     Dynamo-electric  Machine.     George   De   Camp, 
St.  Louis,  Mo.     Application  filed  September  24,  1894. 

The  features  of  the  ma-hineare:  Ab'se  plate,  field  mag- 
nets whose  cores  are  formed  integral  with  the  base,  a  bearing 
between  the  field  magnets,  a  shaft  mounied  therein,  an  arma- 
ture mounted  on  the  shaft  to  revolve  parallel  to  and  alongside 
of  the  field  magnets,  and  pole  pieces,  one  formed  integral  with 
the  base  of  the  machine,  and  the  other  with  the  tap  piece,  fixed 
to  the  cores  of  the  field  magnets. 

540,358.     Electric   Switch.     John   O.   Heinze,  Jr.,  Lynn, 
Mass.     Application  filed  December  4,  1S94. 

There  Is  the  combination  with  the  contact  pieces,  of  one  or 
more  blades,  a  shaft  to  whic  h  the  blades  are  attached,  one  or 
more  boxes  onthe  shaft  for  receiving  one  end  of  each  blade,  a 
handle  for  actuating  the  shaft,  a  pin  secured  to  the  shaft  and 
movmg  therewith,  a  spring  having  a  seat  for  re  eiving  the  pin 
and  holding  the  shaft  in  a  fixed  position  when  the  blades  are  in 
contact  with  the  contact  pieces^  and  means  for  moving  the  shaft 
Irom  engagement  with  the  spring  as  the  blades  leave  the  ion- 
tact  pieces  to  permit  the  spring  to  e.\ert  its  ten-^iou  on  the  shaft, 
and  thereby  give  an  increased  impetus  to  iheshalt. 

540,398.     Electric  Heater.     John  E.  Meek,  Denver,  Colo. 
Application  filed  February  5,  1S94. 

A  heating  conductor  is  interlaced  with  the  threads  of  a  flexi- 
ble.non-conducting  fabric. 

540,404.     Electric  Arc  Lamp.     Henry  RadcUffe,  Milwau- 
kee, Wis.     Application  filed  March  19,  1895. 

In  this  lamp  there  is  the  combination  with  a  suitable  casing, 
of  -a  carbon  bolder,  and  a  movable  arm  secured  thereto,  and 
passing  within  the  casintr,  but  insulated  therefrom,  another 
carbon  holder  secured  to  the  casint;.  but  ins:iilated  therefrom,  a 
nut  or  block  secured  to  the  movable  arm  but  insulated  there- 
from and  a  screw  rod  in  engagement  with  ihe  nut  or  block. 

540,443.     Automatic  Switch.     Artemas  H.  Ilobart,  Bridge- 
water,  Mass.     Application  filed  October  6,  1894. 

This  comprises  a  rotating  disk,  a  sector  gear,  adjustably  he'd 
on  the  disk,  a  gear  to  be  meshed  by  the  sector  gear,  and  an 
electric  switch  in  part  carried  by  the   gear. 

540,456.     Electric  Motor.     Frederick  Pearce,  New  York, 
N.  Y.     Application  filed  December  3,  1S90. 

The  claim  is  given:  The  combination  with  the  electro-mag- 
nets, armatures  and  rotating  shaft,  of  a  circuit-breaking  arm 
and  conlact  points,  a  spring  fastened  lo  one  end  of  the  arm  and 
to  a  rigid  support,  and  a  block  on  the  armature  shaft  for  vibrat- 
irig  the  circuit-breaking  i>rra. 

540,463.     Electric   Gas   Lighter.      George  W.   Shepherd, 
Philadelphia,  Pa.     Application  filed  March  13,  1S95. 

This  burner  has  a  erf  wn  and  a  screen  ;  an  electric  terminal  is 
carried  by  the  crown,  also  a  terminal  ring;  one  terminal  is  in- 
sulated from  'the  other,  with  means  for  moving  one  terminal 
toward  and  from  the  other  to  make  a  spark. 

540,477.     Telegraphy.  Cyprien  R.  J.  Willot,  Paris,  France. 
Application  filed  April  24,  1894. 


iE 
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NO.    540,540. 

In  this  system  a  transmitting  key  is  connected  to  the  cable, 
with  two  polarized  relays  connected  to  the  key  and  cable  and 
to  the  ground,  whereby  the  cable  may  be  grounded  at  the  send- 
ing station,  to  limit  the  duration  of  the  emissions  of  negative  or 
positive  currents. 

540.486.  Trolley  fur  Electric  Railways.  Theophile  Eu- 
phrat,  Darien,  Conn.  Application  filed  March  5, 
1S95. 

The  fork  is  adapted  for  the  ordinary  trolley  wheel,  the  wheel 
housing  is  pivoted  in  the  jaws  of  the  fork  by  the  ordinary 
trolley  wheel  pivot,  and  the  beak  rests  on  the  head  of  the  fork, 
the  tro  ley  wheel  having  the  grease  chamber,  and  the  detach- 
able trolley  pivot  confined  by  the  jaws  of  the  fork  when  in  the 
working  position. 

540.487.  Ice  Detaching  Trolley  for  Electric  Railways. 
Theophile  Eaphrat,  Darien,  Conn.  Application  filed 
March  22,  1895. 

A  trolley  wheel  has  a  grooved  serrated  ice-breaking  face  in 
combination  with  a  housing  in  which  it  is  mounted,  having 
cheeks  formed  as  flaring  extensions  of  the  groove  coincident 
with  ths  transverse  outline  of  the  gioove,  or  substantially  so. 
The  wheel  is  made  in  two  independently  oper.itivc  parts,  and 
is  divided  transversely  of  the  axis. 


,  540'529-  Electrically  Controlled  Speaking  Tube.  George 
S.  Williamson,  McKeesport,  Pa.  Application  filed 
February  iS,  1895. 

A  speaking  tube  is  provided  with  a  signal  box  having  a  con  - 
nectlon  with  a  main  tube  and  a  mouthpiece,  a  whistle  is  ar- 
ranged in  the  box,  a  spring  pressed  valve  controls  the  connec- 
tion between  the  mouthpie  e  and  whistle,  and  a  lever  normally 
enraging  the  whistle  and  closing  the  same  is  attracted  by 
electro-magnets. 

540,540.  Underground  Electrical  Conductor  and  Method 
of  Manufacturing  Same.  John  H.  Croskeyand  Joseph 
Locke,  PitlsburLS  Pa.  Application  filed  January  17, 
1S95. 

The  method  of  insulating  electric  conductors  consists  in  forc- 
ing molten  glass  into  a  metallic,  casing  or  cover,  and  around  a 
conductor  or  conductors  therein,  solely  in  a  lateral  direction 
through  substantially  the  entire  length  of  the  casing,  as  shown 
in  the  cut. 


NO.  540-333- 

540,557.  Electric  Regulator.  James  McKim,  Weir,  Kas. 
Application  filed  September  12,  1892. 

Claim  one  reads  as  follows:  An  electric  regulator,  consisting 
of  a  hollow  roil  located  in  an  alternating  currentcircuit,  electric 
lamps  in  said  circuit,  a  core,  a  switch  lever  connected  to  said 
core  in  such  manner  that  the  movement  of  the  one  affects  the 
position  of  the  other,  and  a  contact  plate  also  located  in  the  cir- 
cuit and  in  the  path  of  said  switch  lever,  so  that  when  the  same 
is  in  contatt  with  said  plate  the  circuit  is  completed,  and  the 
movement  of  the  lever  in  one  direction  or  the  other,  and  the 
consequent  movement  of  the  core  farther  in  or  out  of  the  (oil, 
either  diminishes  or  increases  the  brilliancy  of  the  electric 
lights. 

540,569.  Conduit  Electric  Railway  System.  Charles  M. 
Alien,  San  Francisco,  Cat.  Application  filed  October 
3,  1894. 

An  underground  conduit  for  electrical  railways  is  described, 
having  a  series  of  contact  bo.ves  fi.xed  therein,  and  at  one  side 
of  the  slot  an  insulated  main  conductor  extending  along  the 
line  of  the  contact  bo.ves,  insulated  bo.\es  within  the  first  named 
boxes,  stationary  contact  plates  within  insulated  bo.ves  and 
connected  with  the  main  conductor,  movable  plates  also  within 
the  interior  insulated  bo.\es,  having  shanks  extendini;  through 
the  boxes  and  provided  with  rollers,  a  contact  bar  supported 
from  the  car  and  adapted  to  travel  with  it  to  form  contact  with 
the  rollers  and  force  the  lontact  plates  together  as  the  car 
passes,  and  means  for  withdrawing  the  movable  contact  plate 
from  the  stationary  one. 

REISSUE. 

11,498.  Electrical  Signaling  System.  Bradley  A.  Fiske, 
LT.  S.  Navy.     Application  filed  February  16,  1S95. 

The  first  claim  is  given:  The  combination  of  a  source  of 
electricity,  two  similar  bodies  of  conducting  material  located 
at  distant  stations,  pivoted  supports  provided  at  their  extremi- 
ties with  conlact  points  moving  upon  said  1  onductors  and  com- 
bined with  one  of  said  supports,  so  as  to  be  moved  therewith 
an  electrical  indicating  or  measuring  instrument,  having  a 
pivoted  index  or  pointer,  ihe  pivot  center  of  said  index  coin- 
ciding wiih  the  pivot  center  of  said  support,  the  said  elements 
being  connected  in  Wheaistone  bridge  circuit.  — 
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Steinway  Hall,  Chicago,  and  Its  Electric 
Organ. 
The  new  Steinway  Hall,  on  Van  Buren  street,  Chicago, 
was  built  with  the  idea  of  creating  a  recognized  and  per- 
manent musical  center  in  one  building.  It  is  well  located 
in  the  district  of  musical  studios  and  stores  about  Wabash 
avenue,  and  while  in  the  down-town  district  it  is  in  a  meas- 
ure remote  from  the  noise  ot  street  traffic.  It  has  a  hand- 
some, dignified  exterior,  as  shown  in  the  illustration  on 
page  299,  Fig.  2,  and  is  almost  entirely  devoted  to  musical  in- 
terests. The  building  contains  two  recital  halls — Steinway 
Hall  proper,  a  beautifully   decorated   as?emb'y  room,  with 


commutator.  This  is  one  of  the  first  isolated  plants  in  the 
West  to  make  use  of  small  machines  of  this  character,  and 
possesses  a  distinctive  individuality  on  this  account.  It  is 
also  up-to-date  in  the. use  of  directly  connected  units,  but 
installations  of  this  type  are  now  becoming  so  numerous  as 
to  excite  no  comment.  The  dynamos  are  four-pole  ma- 
chines, compound  wound  for  no  volts. 

A  white  marble  switchboard.  Fig.  i,  provides  accommo- 
dation for  Weston  instruments,  rheostats  and  switches. 
The  board  serves  a  double  purpose,  as  on  the  upper  part 
are  placed  the  steam  and  water  gauges  used  in  connection 
with  the  boilers  and  engines.     The  building  is  wired  on  the 


keydesk  is  mounted  on  casters,  and  when  it  is  pulled  out  the 
organist  is  enabled  to  hear  the  music  as  it  sounds  to  the 
audience.  When  the  organ  is  not  in  use,  however,  the  key- 
desk  can  be  pushed  back  into  a  niche  in  the  rear  of  the  stage, 
leaving  the  platform  unobstructed.  The  interior  wiring  of 
the  key-desk  is  shown  by  the  rear  view,  with  panel  removed,  in 
I'ig-  4  (pag^  300)-  The  system  of  contacts  and  wires  appears 
very  complicated,  but  is  in  reahty  simple  and  efficient.  The 
flexible  cable  shown  in  Fig.  4  contains  325  conductors 
connecting  the  conUct  pieces  in  the  key-desk  with  the  elec- 
tro-magnets at  the  base  of  the  pipes.  Current  for  the 
organ  action  is  furnished  by  six  storage  battery  cells  shown 


FIG.    I.      STEINWAY   HALL,    CHICAGO,    AND   ITS    ELECTRIC   ORGAN. — GENERATING    PLANT   IN    EASEMENT. 


a  seating  capacity  of  Soo,  and  a  smaller  recital  hall.  Sound- 
proof studios  are  provided,  and  in  every  way  the  building 
is  well  fitted  for  the  use  for  which  it  is  planned. 

The  electrical  current  for  this  fine  building  is  obtained 
from  an  isolated  plant  on  the  premises.  The  generating 
machinery  is  in  the  basement,  and  the  engines  and  dynamos 
are  illustrated  by  the  picture  shown  on  this  page,  Fig.  i. 
The  steam  generating  plant  consists  of  three  tubular  boilers 
54  inches  in  diameter  and  16  feet  long,  supplied  by  John 
Moore's  Sons.  Coal  is  burned  in  Hawley  down-draft  fur- 
naces, and  steam  is  furnished  to  the  engines  at  90  pounds 
pressure.  Two  Ball  &  Wood  simple  engines  drive  the  dy- 
namos, each  being  directly  connected  to  a  Siemens  &Halske 
40  kilowatt  machine.  The  engines  are  rated  at  60  horse 
power  each,  and  are  operated  at  300  revolutions  per  min- 
ute. As  the  illustration  shows,  the  dynamos  are  of  the  type 
made  familiar  by  Siemens  &  Halske  in  larger  sizes,  with 
the  periphery  of  an  exterior  revolving  armature  serving  as 


convertible  three-wire  system,  and  contains  about  i  ,500 
1 6  and  20  candle  power  lamps.  The  fixtures  are  taste- 
ful, and  in  the  larger  auditorium  are  notably  elegant. 
The  lighting  of  this  hall  is  a  feature,  as  the  illumination  is 
so  diffused  that  unless  one  looks  for  the  lamps  he  is  not  con- 
scious of  the  source  of  the  light.  The  switchboard  and 
wiring  were  installed  by  the  Louis  K.  Comstock  company. 
The  large  pipe  organ  in  Steinway  Hall,  Fig,  3  (page  299), 
is  not  only  blown  by  electrical  power,  but  it  is  equipped  for 
electrical  action  throughout.  Every  touch  on  the  key-board 
makes  an  electrical  contact,  by  which  an  electro-magnet 
operates  a  pneumatic  valve  in  the  corresponding  pipe  and 
produces  the  effect  which  the  organist  desires.  Both  key 
action  and  stop  action  are  thus  effected,  and  the  instrument 
is  truly  an  electric  organ.  As  can  be  seen  by  referring  to 
Fig.  3,  the  organ  is  double,  one-half  being  on  each  side  of 
the  stage  opening.  It  is  played  from  the  movable  key-desk 
shown  well  down  toward  the  footlights  in  the  picture.     This 


on  a  shelf  in  Fig.  5  (page  29S).  These  cells  are  charged  from 
the  house  mains  and  are  in  series  with  the  organ-blowing 
motor,  also  shown  in  Fig.  5.  This  is  a  Holtzer-Cabot 
two  horse  power  motor  belted  to  a  countershaft,  from 
which  a  crank-shaft  is  driven  to  fill  the  reservoir  bellows. 
As  this  bellows  rises  a  simple  lever  combination  is  oper- 
ated to  cut  in  the  resistance  of  a  wall  rheostat,  by  which 
the  action  of  the  motor  is  automatically  controlled  to 
supply  air  as  needed.  From  the  bellows  the  compressed 
air  is  conveyed  to  a  smaller  receiver,  called'  a  **reguIator," 
which  insures  absolute  steadiness,  and  thence  it  is  distrib- 
uted to  the  different  departments  of  the  organ,  each  being 
supplied  by  a  separate  windtrunk.  To  avoid  friction,  and- 
consequent  loss  of  pressure  when  the  utmost  demands  are 
being  made  on  the  wind  supply,  all .  the  windtrunks  have 
been  made  of  large  sectional  area,  and  right  angled  bends 
are  avoided.  Each  trunk  is  fitted  with  a  "concussion  bel- 
lows"  or  "lung"  to  prevent  unsteadiness  arising  from  the 
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recoil  caused  by  the  simultaneous  closing  of  many  pallets, 
and  also  with  a  telescope  joint  to  avoid  the  weight  of  wind- 
chests  and  pipes  being  transferred  from  the  frame  to  it,  by 
possible  shrinkage  or  the  settling  of  the  floor. 

The  adaptability  of  electricity-to  the  work  ot  operating  an 
organ,  and  its  rehability  under  all  sorts  of  atmospheric  oon- 
ditions,  have  been  fully  proven  by  exacting  tests.  The 
simplicity  of  the  electrical  Connections  is  a  great  advantage. 
The  electric  power  is  not  employed  to  open  the  main  pallets, 
but  simply  as  a  transmitting  medium  by  whose  agency  ex- 
tremely small  valves  are  controlled,  which,  in  their  turn, 
through  pneumatic  manipulation,  effect  the  opening  of 
windchest  pallets  irrespective  of  their  size  or  resistance. 
This  operation  is  accomplished  instantaneously,  and  it  is 
impossible  to  detect  any  pause  between  the  depression  of 
the  key  and  the  production  of  its  resultant  sound,  other 
than  that  caused  by  the  inevitable  acoustic  delay  in  trans- 
mission of  the  vibrations  from  their  distant  source. 

This  interesting  electric  organ  was  installed  by  L.  Heer- 
wagen,  western  manager  of  the  Farrand  &  Votey  Organ 
company  of  Detroit. 


Milwaukee  Telephone  Rates. 

[From  the  iMiKvaukee  corresppndeut  of  the  Western  Elec  irician.] 

In  about  two  weeks  the  Wisconsin  Telephone  company 


the  officers  of  the  company  had  assured  the  committee  that 
the  company  would  reduce  rates  as  soon  as  po'^sible, .-not  later 
than  July  ist.  "The  officers  of  the  company  are  .honorable 
men,"  said  Manager  Wilkins,  "  and  no  doubt  Xvill  do  as  they 
say  as  soon  as  possible.  The  work  of  preparing  a  new  sched- 
ule is  difficult,  involving  the  outlay  of  se\-eral  thousand 
dollars,  and  it  is  only  reasonable  to  give  the  company  time 
to  make  the  reduction  that  it  has  promised.  The  association 
cannot  join  in  the  proposed  mass  meeting  until  it  knows  just 
what  reductions  the  company  proposes  to  mdfce;  if  the  re- 
ductions are  not  generally  satisfactory,  then  it  will  be  time 
enough  for  the  Merchants  and  -Manufacturers'  association 
to  act." 

At  this  time  arrangements  had  been  made  to  hold  a  mass 
meeting  in  the  Academy  of  Music  last  Saturday  evening,  but 
a  few  days  before  the  date  of  that  meeting,  it  was  announced 
that  owing  to  the  absence  of  one  of  the  chief  agitators,  the 
meeting  had  been  indefinitely  postponed.  The  movement 
had  not  been  abandoned,  it  was  said,  but  would  be  revived 
as  soon  as  necessary,  the  idea  conveyed  being  that  nothing 
would  be  done  before  the  company  announced  its  decision 
regarding  rates. 

At  the  last  meeting  of  the  county  board  of  supervisors  a 
resolution  was  adopted  ordering  the  Wisconsin  Telephone 
company  to  take  out  all  telephones  used  by  the  county,  ex- 
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Will  announce  its  new  schedule  of  rates  for  Milwaukee.  It 
reduced  rates  in  the  rest  of  the  state  a  number  of  weeks  ago 
and  has  promised  to  modify  its  rates  in  Milwaukee  by  July 
ist.  It  is  by  no  means  certain  that  the  company  will  make 
a  general  reduction  in  its  rates  here.  What  it  is  likely  to  do 
is  to  divide  its  patrons  into  classes  and  establish  different 
rates  for  difTerent  classes,  according  to  the  number  of  calls. 
The  idea  of  this  plan,  of  course,  would  be  to  make  the  actual 
service  rendered  the  basis  of  the  rates. 

Several  mass  meetings  of  persons  interested  in  getting 
lower  telephone  rales  have  been  held  of  late,  and  at  one  time 
it  looked  as  though  the  company  was  going  to  have  trouble. 
The  most  formidable  movement  originated  on  the  South 
Side,  where  a  meeting  attended  by  a  number  of  businessmen 
was  hey.  and  resolutions  calling  for  lower  rates  were 
adopted.  The  resolutions  recited  that  the  telephone  rates  in 
Milwaukee  were  higher  than  those  in  any  other  city  of  its 
size  in  the  United  States;  that  the  rates  have  not  been  re- 
duced notwithstanding  the  reduction  in  wages  and  in  the 
prices  of  commodities;  that  an  attempt  to  have  the  Legisla- 
ture fix  telephone  rates  had  failed,  and  that  the  company  had 
promised  to  reduce  its  rates  in  Milwaukee,  but  had  not  done 
so.  The  resolutions  concluded  with  a  protest  against  the 
present  rates,  which  were  pronounced  exorbitant,  and  de- 
clared in  favor  of  a  mass  meeting  of  all  the  telephone  sub- 
scribers in  the  city  at  the  Academy  of  Music  at  an  early  day, 
to  the  end  that  at  least  as  favorable  rates  as  other  cities  en- 
joyed might  be  obtained. 

The  agitation,  however,  received  a  setback  at  the  hands 
of  the  Merchants  and  Manufacturers'  association,  which  had 
previously  demanded  lower  telephone  rates.  Manager 
Wilkins  of  the  associatiori  announced  that  in  March,  when 
a  committee  of  the  association  waited  upon  the  telephone 
people  in  the  interest  of  the  movement  to  get  lower  rates; 
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cept  oneineach  of  the  county  institutions,  the  intention  be- 
ing to  put  in  private  lines  connecting  the  several  offices. 


Telephone    News  from    the    Northwest. 

[From  the  Minneapolis  correspondent  of  the  Western  Electric  r  \n.]  ' 
Sioux  City,  la.,  is  about  to  become  a  storm  center  of 
telephonic  activity.  Heretofore  tlie  Iowa  Union  Telephone 
company  has  rented  25  instruments  to  the  city  at  one-half 
the  regular  rates.  When  the  new  Home  Telephone  com- 
pany secured  its  franchise  it  was  with  the  proviso  that  21 
telephones  be  furnished  the  city  free.  This  company  will 
have  its  exchange  in  operation  very  soon  now,  and  the  al- 
dermen have  drawn  a  notice  of  cancellation  of  the  contract 
with  the  Iowa  Union,  taking  effect  at  midnight,  Jime  30th, 
at  which  time  the  new  company's  instruments  will  be  in. 
The  loss  of  connections  with  fire  and  police  departments 
would  be  a  severe  blow  to  the  Iowa  Union,  so  they  will  of- 
fer free  use  of  all  telephones  now  in  the  public  buildings. 
The  fight  will  be  carried  into  the  council,  but  will  not  begin 
until  the  notice  is  formally  served. 

The  Standard  Telephone  &  Electric  company  of  Madison, 
Wis.,  is  crowded  with  orders.  It  has  recently  received  or- 
ders for  500  instruments  in  Ishpeming,  Mich.,  shipped  sam- 
ples to  Eureka  Springs,  Ark.,  is  negotiating  with  the  West- 
ern Electric  Telephone  company  of  Sumner,  la.,  for  lO,- 
000  instruments  for  several  toll  lines  and  exchanges  in  Iowa. 
The  company  has  unfilled  orders  in  Iowa  alone  for  over 
2,060  telephones.  Inquiries  are  coming  from  all  over  the 
country,  and  bids  for  branches  of  the  factory  have  been  re- 
ceived from  New  York,  Chicago  and  Philadelphia,  and 
from  San  Francisco,  Portland  and  other  western  cities. 

The  Blue  Earth  Valley  Telephone  company  of  Winne- 
bago City,  Minn.,  is  considering  putting  in  a  line  to  Fair- 
mount,  Minn. 


BERLINER  OPINION. 

Grounds    Upon   Which   the   Patent   Was 
Declared  Valid. 

[Special  Correspondence  of  ihe  Western  Electrician.] 

Boston,  June  15. — The  opinion  of  the  United  States 
Circuit  Court  of  Appeals  in  the  case  of  the  American  Bell 
Telephone,  company  et  al.,  appellants,  versus  the  United 
States,  appellees,  in  which  the  validity  of  the  Berliner  patent 
is  involved,  -^vas  filed  June  14th,  at  4  r.  m.  Judge  Putnam 
wrote  the  opinion,  the  result  of  the  decision  being  that  the 
degree  of  the  Circuit  Court,  Judge  Carpenter,  is  reversed 
and  the  case  remanded  to  that  court  with  direction  to  dis- 
miss the  bill.      The  opinion  says: 

This  is  a  bill  in  equity,  filed  February  9,  1S93,  touching  a 
patent  issued  November  17,  1S91,  to  the  American  Bell  Tele- 
phone company,  as  assignee  of  Berliner.  The  alternative 
prayer  is  that  the  patent  be  in  all  things  recalled,  repealed 
and  decreed  absolutely  null,  but  that,  if  the  patent  is  not 
deserving  to  be  wholly  repealed,  but  is  repeala'ble  in  part,  a 
decree  be  made  repealing  only  such  part  as  the  court  shall 
deem  to  be  repealable.  As  to  the  latter  part  of  this  alterna- 
tive prayer  for  relief,  the  court  has  heard  nothing,  and  there 
is  no  occasion  to  consider  it. 

The  bill  contains  enough  on  its  face  and  in  its  frame  and 
in  its  signature  by  the  attorney-general  to  bring  it  within  the 
United  States  against  the  American  Bell  Telephone  company, 
12S  U.  S.,  351;  but  in  the  development  of  the  proofs  all  alle- 
gations of  affirmative  or  positive  fraud  dropped  out,  so 
United  States  versus  American  Bell  Telephone  company 
fails  to  reach  the  merit  of  the  cause  at  bar.  Berliner's 
original  application  was  filed  June  4,  1S77,  and  patent 
463.569  ■^^'^s  issued  more  than  fourteen  years  thereafter. 
This  patent  is  sufficiently  described  for  the  purposes  of  this 
case  by  saying  in  a  general  way  that  it  covers  the  micro- 
phone. In  addition  to  this  the  American  Bell  Telephone 
company,  as  assignee  of  Berliner,  holds,  or  held,  a  patent 
issued  to  Berliner  November  2,  iSSo,  numbered  233,969. 
It  is  represented  that  the  patent  of  November  2,  1880,  was 
a  divisional  one  growing  out  of  the  same  original  apphca- 
tion  which  supports  patent  463,569.  It  is  also  represented 
that  this  patent  covers  the  invention  described  and  claimed 
in  patent  463,569,  under  such  circumstances  that  the  latter 
comes  within  Miller  versus  Eagle  Manufacturing  company, 
151  U.  S.,  1S6. 

The  pith  of  the  case,  as  stated  briefly  by  the  counsel  for 
the  United  States,  is:  (r)  That  patent  463,569  is  void  for 
illegal  delay  in  its  issue;  {2)  that  it  is  also  void  on  the 
ground  that  the  prior  patent,  233,969,  "was  granted  upon 
the  same  application  to  the  same  applicant  for  the  same 
invention." 

So  far  as  the  law  is  concerned  the  patent  in  suit  is  to  be 
tested  independently  of  the  Bell  patent.  There  can  be  but 
one  law  touching  alleged  delays  in  the  progress  of  an  appli- 
cation through  the  Patent  Office,  and  touching  the  duty  of 
applicants  in  reference  thereto,  whether  the  invention  was 
from  the  outset  seen  to  be  valuable,  or  only  afterward 
proves  to  be  so,  or  always  remains  of  httle  account.  To 
deny  this  is  to  deny  that  the  laws  are  equal,  and  would 
furnish  a  standard  for  the  determination  of  the  rights  Of 
patentees  too  fickle  and  imaginative  Lo  form  a  proper  basig 
for  the  use  of  a  court  of  law.  Therefore  we  have  not  se 
out  these  allegations  as  proper  portions  of  the  bill,  and  dot 
not  deem  it  necessary  to  make  further  explanations  in  ref- 
ence  to  them. 

The  following  extracts  from  the  answer  of  the  American- 
Bell  Telephone  company  sufficiently  IHustrate  its  defense  on 
this  point: 

The  respondent  and  said  Berliner,  in  the  initiation  and  in  the 
prosecution  of  the  application  which  resulted  in  said  patent,  and  in 
all  the  proceedings  with  relation  thereto,  in  all  respects  conformed  to 
and  complied  with  the  various  requirements  of  law  is  such  case 
made  and  provided,  did  nothing  which  in  law,  justice  or  good  con- 
science they  ought  not  to  have  done,  and  omitted  nothing  which  in 
law,  justice  or  good  conscience  they  ought  to  have  done.  AU-their 
-  respective  statements  and  representations  were  intended  by  them, 
and  were  believed  by  them  respectively  to  express  the  truth;  they 
disclosed  and  communicated  to  the  Patent  Office  everything  which  it 
was  their  duty  to  disclose  or  communicate;  thev  did  not  conceal  or 
attempt  to  conceal  from  any  official  of  the  Patent  Office  anything 
which  they  were  bound  to  communicate  or  which  they  believed'it  was 
material  for  him  to  know ;  they  did  not  deceive  or  mislead  any  su'  h 
official,  nor  did  they  attempt  or  intend  so  to  do;  they  did  not  take 
advantage  of  the  Ignorance_  of  any  official  nor  attempt  to  do  so,  nor 
did  they  profit  by  any  such  ignorance  or  seek  to.  T'hey  did  not  com- 
mit any  abuse  of  process,  proceedings  or  forms  of  law,  nor  contrive, 
attempt  nor  Intend  to  do  so,  and  were  not  guilty  of  any  fraud,  fon- 
cealment,  imposition  or  false  suggestion  whatever.  Thev  did  not 
practice  nor  attempt  to  practice  any  fraud,  deceit,  suppression  or 
subterfuge,  but  in  all  respects  conformed  to  law  and  to  the  highest 
good  faith  and  honesty. 

Whether  Berliner's  application  was  pending  for  a  longer  time 
than  was  necessarj-  or  proper  this  respondent  is  not  sufficiently  in- 
formed to  fully  deny  or  admit,  and  therefore  requires  the  plaintiff  to 
produce  proof  thereof  if  material.  Eut  this  respondent  did  not  de- 
signedly, with  intent  to  postpone  the  expiration  of  said  patent  and  its 
rights  thereunder,  delay  or  prolong  the  pendency  of  the  application, 
nor  do  any  act  tending  to  that  end.  Neither  the  pendency  nor  the 
progress  of  the  application,  nor  the  issue  of  the  patent  in  suit,  were 
delayed  by  any  act,  omission  or  slowness  of  either  respondent.  It 
never  omitted  to  take  promptly  ever>' action  which  it  was  incumbent 
on  it  to  take,  or  the  taking  of  which  it  believed  would  hasten  that 
issue.  It  never  failed  to  prosecute  the  same  promptly,  and  it  used 
every  means  known  to  the  law  to  speed  the  application,  including  ap- 
plications to  the  commissioner  in  person  as  often  as  they  seemed 
likely  to  result  in  speeding  the  case.  It  avers  that  the  slowness  al- 
leged In  the  bill  was  the  act  of  the  plaintiff  itself:  neither  respond- 
ent In  any  way  contributed  thereto  by  act  or  omission:  neither  such 
delay,  nor  any  action,  inaction  or  slowness  which  caused  it,  or  con- 
tributed to  it  was  In  anyway  aided,  promoted,  due  to,  desired,  in- 
tended, designed,  contrived,  countenanced,  acquiesced  in,  or  con- 
nived at,  by  either  of  the  respondents;'  and  neither  of  them  is  re- 
sponsible therefor,  nor  for  the  consequences  and  results  thereof. 

To  the  answer  application  was  duly  filed  and  proofs 
taken.  The  cause  was  heard  in  the  Circuit  Court  and  there 
decided  in  favor  of  the  United  States  on  each  of  the  points 
we  have  briefly  stated  as  being  issues  in  the  cause,  from 
which  appeal  was  duly  taken  to  this  court. 

The  case  has  been  so  thoroughly  argued  here  on  either 
side  that  the  court  has  found  little  difficulty  in  apprehendino- 
it.     We  deem  it  impnident  to  refrain  from  determining  clti* 
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mately  any  questions  of  fact  except  so  far  as  we  find  it 
necessary-  so  to  do  in  order  to  apply  the  rules  of  law  to  it 
The  bill  alleges,  in  portions  of  it  which  we  have  cited,  that 
Berliner's  application  was  abandoned  at  one  stage  of  the 
proceedings.  In  order  to  correctly  estimate  the  issue  under 
discussion  it  is  necessary  to  note  that  this  is  not  now  relied  on. 
The  United  Slates  has  somewhat  variously  stated  its  oppo- 
sition, and  our  first  duty  is  to  understand  precisely  what  it 
1=.  In  the  very  lucid  and  careful  opinion  of  the  learned 
judge  who  heard  this  case  in  the  Circuit  Court  it  is  given  in 
the  following  language : 

The  propoaition  is  thai  the  Bell  company  intentionally  delayed  the 
prosecution  of  the  Berliner  application  and  the  issue  of  the  Berliner 
patent,  for  the  purpose  and  with  the  result  of  prolonging  their  control 
of  the  art  of  telephony,  which  would  cease  with  the  cvpiration  of  the 
Bell  patent  in  1895:  and  that  they  did  this  by  submitting  to  delays  on 
the  part  of  the  officers  of  the  Patent  Office,  which  delays  they,  the  Bell 
company,  had  it  in  their  power  to  prevent  and  refrained  from  prevent- 
ing for  an  unlawful  purpose.  This  conduct  is  alleged  to  constitute  a 
fraud  practiced  upon  the  public  through  the  commissioner  of  patents 
and  his  assistants,  and  it  is  claimed  that  the  patent  so  obtained  by 
such  fraud  may  be  and  should  be  annulled  by  the  decree  of  the  court 
on  the  authority  of  United  States  versus  American  Bell  Telephone 
company,  128  U.  S.,  315,  because  there  is  no  substantial  difference  be- 
tween a  fraud  practiced  upon  the  commissioner  as  an  agent  of  the 
public,  and  a  fraud  pra'-ticed  on  the  public  with  the  commissioner's 
connivance  or  acquiescence. 

This  is  far  from  precise.  It  uses  the  words  "intention- 
ally delayed."  while  it  necessarily  conceded  that  there  is  no 
evidence  to  support  that  expression  in  its  natural  sense,  and 
that  the  case  comes  down  to  a  claim  that  the  American  Bell 
Telephone  company  submitted  to  delays  which  it  was  in  Us 
power  to  prevent.  The  statement  continues  that  it  refrained 
from  preventing  for  an  unlawful  purpose.  The  "unlawful 
purpose"  is  understood  to  mean  that  it  expected  that  its 
monopoly  would  be  extended  through  the  delays  on  the  part 
of  the  Patent  Office.  This  in  some  respects  it  might  well  re- 
gard as  advantageous;  but  to  undertake  to  lay  down  a  rule 
ol  law,  or  a  fact  that  acquiescence  in  the  delay  of  a  public 
official  who  is  bound  to  perform  a  certain  act,  involves  an 
unlawful  purpose  because  it  may  result  to  the  advantage  of 
the  applicant,  omits  an  important  element.  If  the  applicant 
is  under  no  obligation  touching  the  delay,  there  is  no  rule  of 
law  by  which  it  can  be  said  that  because  he  may  receive  an 
incidental  benefit  therefrom,  his  purpose  in  relation  thereto 
is  unlawful.  A  man's  motives  will  not  make  wrongful  an 
act  which,  in  itself,  is  not  wrongful. 

The  proposition  further  states  that  there  is  no  substan- 
tial difference  between  a  fraud  practiced  upon  a  commissioner 
which  is  an  injury  to  the  public,  and  one  practiced  on  the 
public  with  the  commissioner's  connivance  and  acquiescence. 
This  is  probably  a  true  statement  of  the  law,  because  either 
h}pothesis  involves  positive  and  affirmative  fraud  of  a  public 
character.  But  of  this  there  is  no  claim  whatever  in  the 
case  at  bar  as  it  now  stands..  We  must  therefore  look  some- 
where else  for  an  accurate  statement  of  the  position  of  the 
United  States. 

At  the  hearing  at  bar  the  propositions  were  that  the 
American  Bell  I'elephone  company  owed  the  public  some 
duty  in  the  matter  under  consideration;  and  that  duty  is  to 
be  sought  in  the  principle  of  legal  ethics  that  every  man  is 
bound  to  enjoy  his  own  in  such  a  manner  as  not  to  inter- 
fere with  a  like  enjoyment  of  their  own  by  others;  that  if 
the  exercise  of  the  rights  of  the  American  Bell  Telephone 
company  under  the  Berliner  application  was  liable  to  work 
injury  to  the  public  in  a  way  loreseeable  by  the  company,  it 
was  bound  to  take  note  of  that  fact,  and  conduct  its  pro- 
ceedings in  such  a  manner  as  to  avoid  that  injury  if  pos- 
sible; that  if  this  situation  imposed  any  duly  on  the  Ameri- 
can Bell  Telephone  company  toward  the  public,  it  was  a 
duty  commensurate  with  the  interests  involved,  and  that 
no  doctrine  of  reasonable  diligence  will  reach  the  case  un- 
less reasonable  diligence  is  held  to  be  the  utmost  diligence, 
and  that  it  owed  the  public  an  extraordinary  duly  in  the 
matter,  which  could  be  discharged  only  by  the  greatest  pos- 
sible diligence  on  the  prosecution  of  its  application.  It 
was  further  claimed  that  the  delays  set  up  in  the  bill  were 
unwarrantable  and  illegal;  that  the  attitude  of  the  Ameri- 
can Bell  Telephone  company  toward  them  was  not  one  of 
consent,  but  of  interested  consent,  of  acquiescence,  of 
guilty  connivance;  that  the  commissioner  was  betraying  his 
trust  in  permitting  these  delays;  that  it  knew  this,  and 
knew  the  practical  effect  of  what  he  was  doing;  and  that  it 
was  its  duty  to  stir  the  commissioner  to  action  instead  of 
refraining  him  from  so  doing.  It  was  further  said  that  if 
the  American  Bell  Telephone  company  had  bribed  the 
commissioner  for  holding  Berliner's  application  from  year 
to  year  for  the  purpose  of  prolonging  its  monopoly  this 
would  plainly  be  a  fraud  on  the  public  through  the  com- - 
missioner;  but  that  to  reach  the  same  result  by  an  inten- 
tional reliance,  incapacity  and  neglect  of  duty,  instead  of 
his  cupidity,  and  by  conduct  in  keeping  with  such  reliance, 
the  same  injury  results  to  the  public,  with  only  the  degree 
less  of  moral  heinousness  of  -behavior  on  the  part  of  the 
applicant.  We  ought  to  say  that  all  these  epithets  charg- 
ing the  commissioner  or  any  other  officer  of  the  Patent 
Office  with  any  conscious  violation  or  neglect  of  duly  or 
incapacity,  are  unsupported  by  the  proofs  in  ihe  case,  un- 
less it  can  be  claimed  that  they  constitute  the  language 
which  the  law  applies  in  consequence  of  delays  which  po"s- 
sibly  might  have  been  prevented  by  the  public  official. 

The  United  States  having  thus  stated  ils  position,  we  do 
not  find  ourselves  required  to  recite  ihe  details  of  the  proofs. 
It  is  enough  to  say  that  the  case  shows  that  all  the  allegations 
in  the  answer  wh  ch  we  have  quoted,  are  sustained,  except 
only  that  we  do  not  deem  it  necessary  for  the  purposes  of 
this  case  todetermine  fully  the  condition  of  the  proofs  on  the 
proposition  that  there  rested  on  the  American  Bell  Tele- 
phone company  an  extraordinary  duly  to  speed  its  applica- 
tion by  every  means  known  to  the  law,  as  alleged  in  the  bill, 
or  to  exercise  the  greatest  possible  diligence,  as  claimed  at 
the  bar.  Unless  the  case  required  this  extreme  diligence, 
there  can  be  no  just  claim  of  an  unlawful  omission  to  act; 
and  therefore  there  could  not  be  the  "unlawful  purpose,"  be- 
cause, as  we  have  said,  this  dots  not  rtsult  from  a  mere 
omission  to  do  what  the  law  does  not  require. 

During  the  progress  of  the  arguments  the  court  anxiously 
looked  for  practical  illustrations  of  what  was  meant  by  the 
high  degree  of  diligence  referred  to,  what  practically  could 
be  done  to  satisfy  its  demands,  and  wherein,  if  accepted  as 
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necessary  to  relieve  the  applicant  from  the  charge  of  the 
course  of  conduct  unlawful  or  by  implication  fraudulent,  it 
differed  in  ils  practical  requirements  from  what  was  in  fact 
done.  The  court  failed  to  receive  light  in  this  direction;  and 
it  regards  it  as  an  answer  to  the  proposition  of  the  United 
Slates  on  this  part  of  the  case  that  what  it  did  obtain  was  a 
mass  of  theoretical  propositions,  which,  if  applied  practically, 
might  or  might  not  have  involved  the  case,  in  its  progress 
through  the  Patent  Office,  in  greater  complications  and  dif- 
ficulties than  those  which  did  in  truth  surround  it.  In  other 
words,  so  far  as  the  proofs  go,  the  course  of  the  application 
was  in  accordance  with  the  usages  of  that  office,  and  was 
such  as  the  officials  there   acting  in  good  faith  and  according 
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to  their  practical  experience,  determined  at  the  time  lobe  on 
the  whole  the  best.  ^Vhat  would  have  been  the  practical 
result  of  the  theoretical  courses  suggested,  with  an  applica- 
tion around  which  centered  so  much  powerful  hostility  as 
gathered  about  this  one,  it  is  impossible  to  ascertain  by  any 
methods  of  determination  given  to  the  courts.  If,  instead  of 
suggesting  theories  as  to  what  might  have  been  done,  the 
United  States  could  have  pointed  out  among  the  usages  of 
the  Patent  Office  an  existingpathway  olher  than  that  which 
was  adopted,  we  would  have  some  rule  by  which  to  estimate 
what  could  have  been  done  in  the  exercise  of  extraordinary 
diligence  other  than  was  done. 

One  proposition  of  the  United  States  illustrating  generally 
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who  would  have  turned  his  energies  more  in  the  direction  of 
forwarding  the  application  under  discussion.  It  might  have 
applied  to  the  commissioner  for  a  general  revision  of  the 
rules  of  practice  of  the  Patent  Office.  The  imagination  can 
hardly  put  a  limit  to  the  things  it  had  a  right  to  do.  To 
say,  therefore,  that  it  was  bound  to  do  in  the  public  interest 
all  that  it  had  a  right  to  do  in  its  own,  and  that  if  it  did  not 
do  this  it  should  pay  the  penalty  of  a  forfeiture  of  an  inven- 
tion said  to  be  extremely  valuable,  is  a  proposition  so  un- 
reasonable that  the  mere  statement  of  it  by  the  United 
States  seems  to  confess  the  weakness  of  their  case. 

The  court  quotes  from  the  bill  a  statement  that  the  pat- 
ent might  have  been  put  through  had  the  Bell  company 
made. a  fair,  candid,  and  strong  presentation  of  the  facts, 
and  adds: 

This  is  a  merely  negative  proposition,  so  far  as  it  at- 
tempts to  reach  the  defendant  corporation,  without  specifi- 
cation and  proofs.  But  the  proposition  is  that  there  was  on 
the  part  of  these  officials  a  gross  dereliction  of  duty.  In- 
deed, in  the  presentation  of  the  case  of  the  United  States 
we  have  heard  very  much  in  censure  of  the  pubhc  officials, 
clothed  in  the  strongest  epithets,  of  which  we  have  already 
given  some  instances.  We  are  compelled  to  say  that  if  this 
record  suggests  any  derelictions  of  official  duty,  it  was  in  the 
form  of  a  continued  hostility  to  the  American  Bell  Tele- 
phone company,  and  ot  an  indisposition  to  grant  the  appli- 
cation for  the  Berliner  microphone,  with  a  concurrent  dis- 
position to  nurse  and  favor  the  Drawbaugh  apphcation, 
either  for  its  own  direct  advantage  or  for  the  purpose  of 
defeating  inventions  controlled  by  the  defendant  corpora- 
tion. 

Notwithstanding,  as  we  have  already  said,  the  proofs  do 
not  convict  the  officials,  they  show  enough  to  have  war- 
ranted the  American  Bell  Telephone  company  in  guarding 
itself  against  the  possibility  of  such  a  disposition  on  their 
part  during  the  period  covered  by  the  nine  years  between 
June  9,  1SS2,  and  the  issuing  of  the  patent  now  in  dispute 

Indeed,  the  whole  tenor  of  the  case  of  the  United 
States,  so  far  as  it  is  supported  by  the  proofs,  has  the  ap- 
pearance of  requiring  of  the  defendant  corporation  a  de- 
gree of  diligence  and  astuteness  apparently  greater  than 
that  which  would  be  expected  from  other  inventors. 

Referring  to  the  statement  that  the  commissioner  was  not 
personally  advised  of  the  true  relations  of  the  application, 
and  that  the  American  Bell  Telephone  company  was  in  fault 
for  not  bringing  them  to  his  attention,  the  court ^ays: 

The  record  shows  beyond  question  that  the  Berliner  and 
Edison  application,  which  wenl  hand  in  hand,  had  become 
so  notorious  that  the  knowledge  of  them  permeated  the 
Patent  Office  from  the  head  to  the  foot,  and  that  the  contest 
against  them  by  Drawbaugh  was  so  vigorous  that  it  was 
impossible  that  any  person,  from  commissioner  to  examiner, 
should  not  have  understood  their  importance. 

^  *  ^  The  practical  summing  up  of  all  these'  various 
suggestions  (of  the  United  States)  is  that  the  American  Bell 
Telephone  company  is  in  effect  censured  for  not  reforming 
both  the  practice  and'officials  of  the  Patent  Office.  We  think 
this  demand  is  without  parallel  or  precedent,  that  the  case 
may  justly  be  stated  in  this  form,  and  that,  when  thus  put, 
it  shows  itself  so  revolutionary  as  to  require  the  legal  mind  to 
reject  it  on  the  mere  statement. 
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what  they  say  might  have  been  done,  we  give  in  the  exact 
terms  stated  to  us  at  the  bar: 

The  duty  of  the  Bell  company  was  to  get  its  patent  with  the  least 
possible  delay  by  the  exercise  of  all  its  legal  rights.  \A  halever  it 
had  a  right  to  do  to  expedite  an  application  in  its  own  interest,  it  was 
in  this  c  ase  bound  lo  do  in  the  public  interest.  If  a  situation  arose 
in  .vhich  the  commissioner  was  not  doing  his  du'y,  and  in  whit  h  it 
would  have  had  a  right  to  challenge  his  conduct  in  ils  own  interest, 
it  was  its  duty  to  challenge  his  conduct  in  the  public  interest.  Its 
submission  in  silence  to  the  delay  directed  by  the  commissicner  m 
violation  of  his  duty  was  a  failure  in  the  discharge  of  its  duty. 

In  its  own  interest  the  American  Bell  Telephone  com- 
pany had  a  right  to  go  to  Congress  for  legislation  touching 
the  general  course  of  proceedings  in  the  Patent  Office,  as  did 
the  commissioner  himself  in  1SS9.  It  might  have  applied 
for  the  removal  of  subordinates  for  the  purpose  of  substitut- 
ing others  who  would  attempt  a  more  radical  course  of  pro- 
ceedings It  might  have  applied  for  the  removal  of  the 
commissioner  himself  and   the  appointment   of  a  successor 
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The  most  that  can  be  claimed  by  the  United  States  is  that 
the  officials  of  the  Patent  Office,  having  all  the  law  and  facts 
before  them,  erred  in  the  free  exercise  of  their  free  judg- 
ment in  the  determination  that  the  earlier  patent  did  not 
cover  the  invention  described  and  claimed  in  the  later  one. 
Even  were  this  so,  the  result  was  not  a  mistake  in  the  sense 
of  the  law  in  its  application  to  the  principles  of  cancellation 
of  deeds  and  other  instruments,  but  it  was  merely  an  erro- 
neous judgment  and  determination  of  the  ultimate  fact 
deducted  from  the  primary  fact,  all  of  which  were  known. 

*  *  ^  The  United  Slates  has  filed  a  motion  praying 
that  if  we  find  for  the  appellants  we  will  reserve  leave  to 
the  Circuit  Court  to  permit  an  amendment  at  bar  alleging 
that  the  American  Bell  Telephone  company  did  directly 
agree  ^vith  the  representatives  of  the  Drawbaugh  applica- 
tion, that  the  determination  by  the  Patent  Office  of  the  ques- 
tion of  priority  shoiild  abide  the  decision  in  the  telephone 
cases,  that  these  parties,  acting  in  concert,  did  procure  the 
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commissioner  of  patents  to  consent  to  such  postponement, 
and  thus  tliat  the  American  Bell  Telephone  company,  by  its 
own  act,  did  procure  the  postponement  ot  decision  of  pri- 
ority, without  necessity  or  right,  in  violation  of  its  duty  to 
speed  the  patent  for  the  microphone. 

We  have  already  found  that  as  the  record  now  stands  it 
contains  no  proof  to  sustain  an  allegation  of  this  character. 
Tlierefore,  an  amendment  of  this  nature  would  lequire  the 
oj>ening  of  the  record  below  for  further  proofs.  It  is  not  at 
ail  a  case  where  a  complainant  has  proved  his  case,  but  his 
allegations  are  found  by  the  appellate  court  to  be  inapt.  To 
grant  this  motion  would,  under  the  circumstances,  violate  all 
the  rules  requiring  diligence  from  parties  complainant.  The 
decree  of  the  Circuit  Court  is  reversed,  and  the  case  re- 
manded to  that  court  with  directions  to  dismiss  the  bill. 


A  prophecy  may  not  be  out  of  place.  In  no  other  way 
could  a  certain  adjudication  by  the  Circuit  Court  of  Appeals 
be  had  upon  questions  at  issue  in  these  firsc  cases,  unless, 
to  begin  with,  an  unfavorable  decision  occurred  in  the 
lower  court,  as  in  the  Boston  case  A  reversal  by  the  Cir- 
cuit Court  of  Appeals  in  this  judicial  district  involving  grave 
questions  may  be  looked  for  and  would  not  be  surprisin£. 
The  Telephone  Protective  Association  of  America. 
J.  E.  Keelyn,  President. 

Chicago,  Jtnie  11,  iSgj. 


for    their  control.      The    cost  of  the    installation    and    the 
weekly  working  expenses  are  $35,000  and  $175  respectively. 


Madison's  New  Telephone  Enterprise. 

In  view  of  the  activity  of  the  Standard  Telephone  & 
Electric  company  of  Madison,  Wis.,  it  is  evident  that  that 
concern  contemplates  taking  an  active  part  in  the  develop- 
ment of  this  new  field  of  enterprise.  The  company  finds 
much  encouragement  in  the  reception  its  system  has  thus  far 
been  accorded. 

Mineral  Point,  Wis.,  Prairie  du  Chien,  Wis.,  and  Tomah, 


Electric  Gold  Mining  in  New  Zealand. 

An  interesting  account  was  given  recently  by  Robert 
Hay  of  the  application  of  water  power  in  producing  elec- 
tricity for  use  in  gold  dredging  in  Shotover  river.  New 
Zealand.  The  water  is  obtained  at  a  creek  i^  miles 
distant  from  the  dredging  ground,  and  brought  by  a  race- 
cut  in  the  side  of  the  hill,  or,  in  places  where  the  ground  is 
not  suitable,  in  a  timber  flume  to  a  pressure  tank  at  a  level 
of  524  feet  above  the  pipEs  at  the  power  house.  From  this 
tank  to  the  Pelton  wheel  the'  water  is  carried  in  rolled 
steel  pipes,  constructed  in  lengths  19  feet  six  inches  bolted 
together  by  wrought-iron  flanges  riveted  to  the  pipes.    The 
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Wis.,  will  soon  have  telephone  exchanges  and  will  use  the 
Standard  company's  system.  The  Marquette  Counly 
Telephone  company  of  Michigan  has  also  contracted  with 
the  Standard  Telephone  &  Electric  company  for  the  first 
500  telephones  required  for  the  exchanges  at  Ishpeming, 
Negaunee  and  Marquette. 


COMMUNICATION. 

Complicated    Telephone  Litigation. 

To  the  Editor  of  the  Western  Electrician: 

One  of  the  queer  things  in  the  telephone  litigation  is 
brought  to  mind  by  the  odd  litigation  now  in  process  in  the 
Seventh  Judicial  District,  U.  S.  Circuit  Court. 

A  suit  by  the  Thomson-Houston  Electric  company 
against  the  Western  Electric  company  appears  to  be  pros- 
ecuted by  the  representative  law  offices  of  the  Bell  company 
at  Boston  and  defended  by  the  representative  law  offices  of 
the  Bell  company  in  Chicago.  Another  singular  fact  in 
connection  with  this  case  is  also  that  the  counsel  for  the 
government  in  the  suits  against  the  Bell  company  is  prom- 
inently represented  with  the  Bell  company's  Boston  law 
offices  in  these  same  suits. 

The  writer's  judgment  is  that  an  effort  is  being  made,  not 
so  much  to  defend  a  Thomson-Houston  patent,  or  sustain 
it,  as  between  the  parties  to  this  legal  controversy,  as  there 
is  a  disposition  to  obtain  a  rule  by  this  Circuit  Court  upon 
questions  which  will  later  be  more  greatly  involved  in  other 
cases. 


electric  organ. — key-desk  mechanism. 
prime  mover  of  the  generating  plant  is  a  four-foot  Pelton 
reaction  waterwheel,  upon-  the  buckets  of  which  the  water, 
from  a  nozzle  i^  inches  ifi- diameter,  impinges  at  a  pressure 
of  22S  pounds  per  square  inch.  This  wheel  drives  two 
series-wound  dynamos  working  at  a  normal  speed  of  700 
revolutions  per  minute,  each  developing  a  current  of  40 
amperes,  at  an  electromotive  force  of  650  volts,  or  nearly  70 
horse  power.  The  dynamos  are  coupled  in  series.  The 
conductors,  of  a  length  of  two  miles,  are  of  bare  copper 
wire,  and  are  supported  upon  insulators  carried  by  cross- 
arms  upon  old  40  pound  rails.  The  current  is  conducted 
to  two  motors  in  the  dredge,  one  for  driving  a  centrifugal 
pump  and  the  other  for  operating  the  buckets,  winches  and 
revolving  cylinder.  These  two  machines  are  duplicates  of 
the  dynamos,  and  are  coupled  in  series,  so  that  when  the 
bucket  motor  is  switched  off,  the  pump  motor  absorbs  the 
surplus  power  by  increasing  the  speed  of  the  pump,  and 
causing  it  to  throw  more  water.  The  dredge  is  constructed 
for  'Jie  most  part  of  steel,  and  is  capable,  when  operating  at 
a  depth  of  20  feet,  of  an  output  of  90  cubic  yards  per  hour. 
Tlie  dred^ngs  are  delivered  through  a  revolving  screen, 
for  separating  the  stones  and  coarser  material,  upon  baize 
tables  set  at  an  inclination  of- one  in  12.  Two  ten-ampere 
arc  lamps  light  the  dredge  at  night,  and  are  joined  in 
multiple  series  with  the  motors,  with  suitable  arrangements 


Electricity  in  Germany. 

,  According  to  the  Elektrotechnische  Zeitschrift,  the  follow- 
ing tables  show  the  electrical  energy  utilized  and  projected  in 
Germany: 
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These  14S  stations  are  divided  into 

135  localities 
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Institute  Meeting  at  Niagara  Fails. 

Next  week's  general  meeting  of  the  American  Institute  of 
Electrical  Engineers,  at  Niagara  Falls,  beginning  on  Tues- 
day, promises  to  be  a  decided  success.  Much  interest  is 
manifested  and  quite  a  large  Chicago  delegation  will  be  in 
attendance.  Since  the  preliminary  programmes  were  dis- 
tributed to  the  members,  the  convention  rate  of  one  and 
one- third  fare  on  the  certificate  plan  has  been  granted  by  the 
Central  Traffic  association  and  the  Boston  Passenger  com- 
mittee. This,  together  with  the  concession  of  the  Trunk 
Line  association,  covers  practically  all  the  territory  east  of 
[he  Mississippi  river  and  north  of  Richmond  and  St.  Louis, 
conditional  upon  an  attendance  of  100  who  have  traveled  by 
rail  to  the  meeting.  Those  who  expect  to  attend  the  meet- 
ing, whether  members  or  not,  are  requested  to  send  their 
nannes  to  R.  W.  Pope,  secretary,  26  Cortlandt  street.  New 
York.  The  papers  to  hs  read  were  enumerated  in  the 
Western  Electrician  of  last  week. 


All  Eyes  on  Chicago. 

[From  the  New  York  Sun.\ 

It  is  not  necessary  that  anybody  should  urge  the  man- 
agers of  the  Manhattan  Elevated  Railway  company  to  adopt 
electricity  as  a  motor  in  the  place  of  steam.  As  soon  as  it 
is  ascertained  that  electricity  is  more  useful  and  otherwise 
more  advantageous  for  the  service  than  steam,  and  is  less 
expensive  as  a  motor  for  the  trains,  they  will  not  need  any 
further  argument.  They  will  be  unable  even  to  consult  their 
own  wishes  in  the  case,  if  they  have  any  wishes.  Economic 
laws  clear  the  way  for  their  own  application  and  provide  for 
their  own  enforcement,  irrespective  of  any  man's  will  or 
any  opposing  interest. 

We  suppose  that  the  result  of  the  use  of  the  electric  motor 
upon  the  Metropolitan  West  Side  Elevated  railway  in  Chi- 
cago may  influence  the  action  of  the  managers  of  all  the 
elevated  lines  in  the  country.  The  Chicago  experiment  is 
the  first  of  the  kind  in  the  United  States,  and  it  has  followed 
hard  upon  that  of  the  Overhead  railway  in  England.  The 
reports  from  Chicago  about  the  immediate  success  of  the 
new  experiment  are  in  luxuriant  language,  and  we  trust  that 
our  Chicago  contemporaries  are  as  accurate  as  they  are  ver- 
bose in  their  descriptions  of  it.  It  is  possible  that  they  do 
not  take  sufficient  account  of  questions  in  engineering  and  in 
finance  which  require  time  for  their  determination,  and 
which  are  of  interest  to  the  New  York  and  Boston  capital- 
ists who  have  furnished  the  means  for  the  Chicago  company. 
We  shall  know  more  before  long. 

If  things  continue  to  go  favorably  in  Chicago,  and  econo- 
mies are  effected  by  the  substitution  of  the  electric  for  the 
steam  motor,  the  example  set  by  Chicago  will  surely  be  fol- 
lowed upon  all  the  elevated  railways  in  the  United  States 
just  as  soon  as  the  necessary  arrangements  can  be  made,  and 
wholly  regardless  of  the  first  expense  account. 


The  plant  of  the  Baxter  Electric  Motor  company  of  Balti- 
more has  been  sold  to  B.  F.  Deford,  Jesse  Hillis  and  Mich- 
ael Jenkins,  representing  the  bondholders  of  the  corpora- 
tion. The  price  paid  was  $25,000.  The  property  includes 
a  square  of  ground  bounded  by  Chester  street,  Chase  street, 
Collington  avenue  and  Biddle  street,  and  is  improved  by  a 
two-story  brick  factory  320  feet  long  and  60  feet  wide,  and 
also  a  brick  power  house,  brick  drying  house,  a  frame  stable 
and  all  the  patents  of  the  corporation,  together  with  the 
machinery,  tools  and  finished  product. 
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Col.  Payne's  Income. 
Ever  since  the  I'nited  Slates  Court  placed  the  Milwaukee 
Street  Railway  company  in  the  hands  of  receivers,  there  has 
been  considerable  speculation  as  to  the  salaries  that  the  two 
receivers,  George  R.  Sheldon  of  New  York  and  Henry  C. 
Payne  of  Milwaukee  would  receive.  It  was  at  first  reported 
that  ihey  would  serve  as  receivers  without  pay,  on  account 
of  their  own  interests  in  the  property  and  their  desire  to 
place  it  upon  a  business-like   basis,  but  Mr.  Payne  denied 


KU"..       2.       ACCUMULATORS       UN      KLKCTKIC      KAiLRuAlJS. — 
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the  Story  in  a  most  convincing  manner.  "Does  anybody," 
he  asked,  "take  me  for  a  fool?  Do  you  suppose  that  1  am 
going  to  worry  myself  to  death  about  this  matter  and  all  for 
nothing?  It  is  the  most  ridiculous  thing  that  I  ever  heard 
of."  The  most  general  estimate  of  the  salaries  that  the  two 
receivers  will  be  paid  is  $io,ooo  each.  The  property  in  their 
charge  is  probably  the  largest  and  most  valuable  street  rail- 
way property  that  ever  went  into  bankruptcy  and  there  will 
be  plenty  ol  work  for  the  receivers  il  winding  up  its  affairs 
and  in  conducting  its  current  business.  Mr.  Payne,  who,  by 
the  way.  is  president  of  the  Wisconsin  Telephone  company, 
receives  a  salary  of  $iS,dOD  a  year  as  receiver  of  the  North- 
ern Pacific  Railroad  company.  He  is  one  of  the  busiest 
men  in  the  United  States,  for  in  addition  he  is  a  director  of 
one  of  Milwaukee's  leading  banks  and  he  has  many  other 
interests.  


Accumulators  on   Electric    Railroads. 

There  are  arguments  for  and  against  the  use  of  accumula- 
tors for  electrical  traction.  The  batteries  are  heavy,  but 
they  are  readily  handled  and  very  convenient.  They  are 
expensive  in  the  first  instance,  but  not  more  so  than  the  cop- 
per for  an  overhead  line.  There  is  no  electrolysis,  and  no 
objection  is  raised  by  fire  marshals  and  city  electricians,  and 
peace  is  preferable  to  war,  even  with  electric  railway  pro- 
moters. 

There  is  well  grounded  belief  on  the  part  of  city  authori- 
ties, based  on  experiment,  ihat  sooner  or  later  even  the  best 
and  most  recent  arrangements  for  the  return  circuit  will 
prove  unsatisfactory,  although  the  system  of  to-day  are  far 
better  than  those  in  use  a  short  time  ago.  There  is  still 
more  or  less  tramp  current  escaping  along  the  lines,  or  in 
the  vicinity  of  these  roads,  and  there  always  will  be,  while 
the  laws  governing  branch  circuits  exists. 

There  are  ways  out  of  the  difficulties  belonging  to  and  in- 
separable from  the  overhead  system,  one  of  which  is  the  use 
of  storage  batteries  placed  on  the  car.  It  has  the  advantage 
over  the  present  system  of  overhead  wiring  of  being  entirely 
safe  from  life  or  fire  hazard,  for  each  car  is  its  own  power 
house.  It  is  ready  to  move  at  any  time  when  called  upon, 
and  the  changing  of  exhausted  for  fresh  batteries  where 
proper  systems  are  utilized  is  of  but  little  more  consequence 
than  the  changing  of  locomotives  on  a  steam  road,  and  these 
changes  may  be  made,  for  the  most  part,  when  the  car  is  off 
duty. 

A  line  of  road  has  been  recently  opened  at  Paris  from  the 
Madeleine  to  St.  Denis,  a  distance  of,  say,  53^  miles, 
about  one-half  of  which  is  within  the  city  limits,  though  not 


Mineral  and  Metal  Production. 

The  table  of  mineral  production  of  the  United  States  for 
1893  and  1S94,  compiled  for  Mineral  Industry^  which  is  a 
statistical  supplement  to  the  Engineering  and  Mijiing 
Journal^  has  been  completed,  and,  as  usual,  it  is  full  of 
valuable  information  and  timely  suggestions.  The  total 
value  of  the  mineral  products  of  the  country,  as  shown  in 
this  table,  was  $615,887,108  in  1S93,  and  $553,352,996  in 
1S94;  showing  a  decrease  in  values  last  ypar  of  $62,534,112, 
or  10  per  cent.  The  year  1S94  will  long  be  remembered  as 
one  of  low  prices  and  in  almost  every  industry  values  were 
brought  down  to  a  point  lower  than  had  ever  been  before 
known.  It  was  a 'repetition  of  the  experience  of  former 
panic  periods,  only  intensified  by  the  general  distrust  pro- 
voked by  the  condition  of  the  currency.  It  may  be  an  un- 
avoidable result  of  the  concentration  of  capital  and  the  con- 
tinual improvement  in  processes  which  characterize  the 
present  age,  that  production  mcreases  in  a  greater  ratio 
than  consumption,  and  that  at  greater  or  less  intervals  there 
is  a  period  when  a  halt  must  be  called  until  the  demand 
can  again  increase  to  the  level  of  the  supply;  and  1894,  being 
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one  of  those  periods,  the  producers  suffered  accordingly. 
In  some  important  metals  there  was  at  actual  increase, 
amounting  in  the  case  of  copper  to  26,250,000  pounds.  In 
this  metal  the  decline  in  home  consumption  was  offset  by  a 
large  increase  in  the  exports.  The  table  shows  a  moderate 
decrease  in  production,  a  much  larger  proportional  de- 
crease in  the  value  or  prices,  but  in  both  cases  a  decrease 
less  than  the  general  expectation  of  its  amount.  It  shows 
also  that  in  a  year  of  extremely  unfavorable  conditions  the 
mineral  production  of  the  United  States  by  its  extent  and 
variety  still  gives  the  country  the  foremost  place  among  the 
nations  of  the  world— a  place  which  is,  above  all,  surpris- 
ing, when  the  comparatively  brief  period  in  which  the  in- 
dustry has  been  built  up  is  considered. 


meter,  a  current  direction  indicator,  a  double-pole  switch 
and  cut-out  fuse. 

The  batteries  have  the  following  dimeusions:  Height, 
0.2  meter;  width,  0.2  meter;  thickness  of  positives,  0.007 
meter;  thickness  of  negatives,  0.005  meter. 

When  a  car  is  run  in,  a  traveling  table  is  set  in  motion, 
which  brings  opposite  to  the  car  a  series  of  little  so-called 
"wagonets,"  Fig.  i,  which,  all  save  one,  contain  charged 
batteries.  The  first  empty  cell  is  drawn  out  into  the  empty 
wagonet,  and  its  place  on  the  car  is  taken  by  the  first  full 
cell.  This  process  of  exchange  is  continued  until  the  car 
Is  loaded,  and  the  empty  cells  are  then  shoved  along  to 
the  charging  department  to  be  recharged.  This  traveling 
table  may  be  lowered  or  raised  to  bring  it  to  the  exact  level 
of  the  car.  A  few  of  the  cars  have  been  arranged  with  spe- 
cial reference  to  a  still  more  rapid  change.  The  use  of 
lighter  positive  plates  having  more  exposure  permits  of  the 
batteries  being  handled  in  a  single  drawer,  and  all  at  once 
shoved  between  the  axles  of  the  car,  as  shown  in  Figs.  2 
and  3.  A  switch  permits  of  reversing  the  car,  or  of  throw- 
ing one  of  the  motors  out  of  service  for  any  cause  and  leav- 
ing the  other  to  run  the  car  alone.  This  switch,  while  it 
accomplishes  much,  is  so  simple  that  the  former  drivers  are 
abundantly  capable  of  manipulating  It  readily.  Each  lamp 
in  the  car  is  on  an  independent  circuit  and  has  its  own 
switch.  The  service  per  day  comprises  52  round  trips  be- 
tween the  Madeleine  and  St.  Denis,  and  is  run  by  seven 
cars,  making  48  to  62  per  cent,  more  kilometers  than  was 
formerly  made  by  the  horse  cars. 

A  noteworthy  fact  in  this  connection  is  that  before  the  in- 
troduction of  electrical  traction  on  one  of  the  lines  in  Paris 


FIG.    I.      ACCUMULATORS   ON    ELECTRIC 

in  the  fashionable  districts.  The  cars  of  the  lines  which  ra- 
diate from  the  passenger  station  at  St.  Denis  are  of  the 
form  known  in  Europe  as  covered  imperials — covered 
double-deckers — of  50  seats,  24  on  deck,  20  inside,  and  six 
»n  the  platform.  The  cars  are  lighted  by  four  incandescent 
lamps  fed  by  the  accumulator  battery.  The  curves  of  the 
road  in  some  instances  have  a  radius  less  than  20  meters, 
and  it  comprises  grades  as  steep  as  38  millimeters  per  meter. 
The  trucks  are  connected  by  a  spring  union,  which  permits 
of  the  necessary  lateral  motion,  and  also  the  unequal  move- 
ment in  passing  curves  and  restores  them  to  parallelism  on  a 
straight  line.  Each  driving  axle  is  operated  by  a  machine 
through  a  single  gear  connection.  The  motors  are  bipolar, 
with  Gramme  rings.  They  are  excited  in  derivation.  The 
brushes  are  of  carbon.  Each  machine  when  driven  at  a  speed 
of  600  revolutions  per  minute  is  equal  to  about  12  horse 
power. 

The  charging  current  is  furnished  by  three  Desroziers 
dynamos,  each  being  run  by  a  horizontal  condensing  Cor- 
liss engine  of  125  horse  power.  Two  of  these  have  a  speed 
of  75  and  the  third  160  revolutions  per  minute.  The  last  is 
coupled  direct,  while  the  first  two  are  independently  con- 
nected. At  a  speed  of  600  revolutions  these  dynamos  gen- 
erate 250  amperes  of  current  at  260  to  2S0  volts.  These  are 
grouped  in  parallel,  as  are  the  batteries  during  the  charging. 
The  duration  of  the  charge  is  five  hours  for  a  battery  hav- 
ing exhausted  itself  by  furnishing  230  ampere  hours  or  52 
horse  power  hours.  The  efficiency  of  the  batteries  is  shown 
to  be  70  per  cent.  Two  of  the  charging  machines  are  run 
23  hours  per  day,  while  the  third  is  only  active  six  hours 
daily. 

The  battery  room  comprises  24  stalls  for  recharging. 
Each  of  these  is  connected  with  a  distribution  board,  and  is 
charged  by  its  individn^l  gircuit,  in  which  are  found  an  am- 
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there  had  been  a  yearly  diminution  of  from  150,000  to  200,- 
000  passengers,  while  after  the  completion  of  the  electrica 
equipment  not  only  was  this  leak  stopped  but  there  was  a 
sudden  increase  amounting  to  1,000,000  passengers  the  first 
year. 

A  system  of  thorough  inspection  keeps  the  batteries  in  ex- 
cellent condition. 

The  cost  per  car-kilometer  of  the  electric  system  is  thus 
divided:  First,  maintenance  and  repairs  of  accumulators, 
10  centimes;  second,  station  power,  13  centimes;  third, 
repairs  of  trucks  and  motors,  3  centimes;  fourth,  motor 
man,  8  centimes;  total,  34  centimes. 

Thirty-four  one-hundredths  of  a  franc  is  a  reduction  of 
30  per  cent,  on  the  cost  of  the  former  vehicles,  and  is  less 
than  any  other  system  of  mechanical  traction  known. 

The  advantages  claimed  for  the  accumulator  system  are: 
First,  great  elasticity  of  the  service — any  number  of  extra 
cars  can  be  placed  on  the  line  at  anytime;  second,  abso- 
lute independence  of  each  of  the  cars;  third,  non-liability 
to  evil  results  from  a  breakdown  at  the  power  house; 
fourth,  economy  in  the  installation  of  rhe  power  house; 
fifth,  economical  production  of  current,  only  so  nmch  being 
generated  as  will  be  needed;  sixth,  small  expense  for  repairs 
on  the  generators,  which  move  regularly  and  are  not  sub- 
iect  to  sudden  strains;  seventh,  maximum  utilization  of  the 
rolling  stock — the  empty  seats  are  fewer  where  single  cars 
are  run.     The  illustrations  are  from  V Energte  Electritjue. 


The  Chicago  City  Railway  company  is  endeavoring  to 
secure  the  consents  of  property  owners  for  a  downtown 
overhead  trolley  line  through  South  Clark  street  to  Wash- 
ington street.  The  idea  is  to  parallel  the  State  street  cable 
line  on  the  west  with  a  rapid  transit  line  for  the  benefit  of 
Englewood  apd  vicinity  by  way  of  Wep^wgrth  Rvepue, 
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Electric  light  and  gas  men  of  Texas  have  found  that 
they  can  dwell  m  harmony,  and  they  have  accordingly 
formed  a  state  organization  in  which  both  interests  are  well 
represented.  There  is  no  reason  why  this  plan  should  not 
be  followed  in  other  states  with  good  results.  There  should 
be  no  conflict  of  interests  between  the  two  industries,  for 
there  are  many  ways  in  which  they  can  assist  each  other. 
This  is  especially  true  where  gas  engines  can  be  used  for 
electric  lighting  plants.  There  are  other  instances,  too, 
where  the  interests  of  the  gas  and  electric  companies  are 
identical.  '   

One  of  the  measures  sent  to  the  governor  for  approval  by 
the  Illinois  Legislature  last  week  was  the  bill  amending  the 
libel  law,  in  which  every  publisher  is  to  some  extent  inter- 
ested. The  new  law  provides  that  no  person  can  recover 
exemplary  or  punitive  damages  from  a  paper  which  has  in- 
jured him  if,  as  soon  as  informed  of  the  incorrectness  of  its 
statements,  it  prints  a  proper  retraction,  nor  can  punitive 
damages  be  recovered  unless  the  offended  person  before 
bringing  suit  notifies  the  publisher  of  his  error  and  the  latter 
fails  to  print  a  correction.  The  right  to  recover  damages 
where  an  actual  injury  has  been  suffered  is  not  taken  away. 
The  bill  was  supported  by  the  newspapers  of  the  state  with- 
out exception,  as  it  was  considered  a  vast  improvement  over 
the  old  law,  which  was  harsh  and  oppressive. 

It  is  sometimes  instructive,  in  considering  an  improve- 
ment, to  reverse  the  order  of  progression,  looking  at  it,  as 
it  were,  through  the  object  glass  instead  of  through  the 
eye  glass.  Someone  once  invented  a  clothespin  with  a  spring 
to  hold  it  on  the  line.  Of  course  it  was  patented  and  became 
more  expensive  than  those  split  stick  arrangements  our 
grandmothers  used.  Reversing  the  conditions,  let  us  sup- 
pose that  the  patent  had  been  the  original  and  the  split 


stick  the  improvement,  which  then  would  have  been  th 
better  clothespin?  What  brings  this  thought  to  mind  is 
an  anecdote  of  a  remark  made  by  Prof.  Crookes  to  Sir 
David  Salomons.  "If,"  said  the  professor,  "in  these  days 
of  electric  lighting,  candles  had  been  just  now  invented, 
what  a  wonderful  furore  there  would  be  over  their  advan- 
tages? A  single  light  at  will,  simple  and  portable,  with  no 
encumbering  machinery,  without  the  inconvenience  of  re- 
quiring the  attachment  of  two  wires  to  Hght  it." 


The  "Digest  of  Electrical  Literature"  published  weekly 
in  the  Electrical  World  is  conducted  in  such  an  evident 
spirit  of  detraction  and  jealousy,  so  far  as  contemporary 
American  electrical  journals  are  concerned,  that  its  value  as 
a  record  of  current  electrical  literature  is  very  greatly  im- 
paired. The  "Digest"  might  be  fair  and  broad  and  useful, 
but  instead  it  is  envious,  petty  and  narrow.  In  the  issue 
of  June  15th,  for  instance,  under  the  heading  "Belfast,"  in 
the  "Digest,"  it  is  stated  that  "Some  of  the  illustrations 
of  the  article  published  in  the] £/trtn'cal  World,  May  iSth, 
of  this  gas  engine  and  accumulator  station  are  reprinted 
in  the  Western  Electrician  June  ist."  Now,  the 
truth  is  that  both  articles  were  copied  from  the 
EUctrical  Rruicw  of  London,  with  proper  credit.  The  re- 
printed article  for  the  Western  Electrician  was  in  type 
in  time  to  be  used  the  same  week  as  the  World  article,  but 
was  hekl  over  to  make  room  for  matter  considered  more 
important.  It  is  absurd  to  say  that  the  Western  Elec- 
trician reprinted  the  WorhVs  illustrations,  and  the  refer- 
ence makes  perfect  evidence  of  a  petty  spite.  The  World 
can  hardly  aspire  to  be  generous,  but  it  should  strive  to  be 
just.  


The  Supreme  Court  of  Minnesota,  in  deciding  the  case 
of  Capehart  against  Foster,  held  that  "the  electric  annuncia- 
tor in  a  hotel,  attached  to  the  wall  and  to  all  the  wires  of  the 
electric  call  or  electric  bell  system  of  the  hotel  is  part  of  the 
realty,"  and  not,  therefore,  liable  to  attachment  or  other 
levy,  against  the  tenant  who  may  have  purchased  it  on  credit. 

By  parity  of  reasoning,  other  apparatus,  similarly  con- 
nected, would  also  be  a  part  of  the  realty,  such  as  a  dynamo, 
etc.,  being  connected  with  the  electric  light  wiring  of  the 
house.  So  also  would  electric  fixtures,  for  the  same  reason; 
although  the  court  held  that  gas  fixtures,  consisting  of  chan- 
deliers and  burners,  screwed  to  the  ends  of  the  gaspipes  pro- 
jecting from  the  walls  and  ceilings  of  the  building,  were  not 
a  part  ol  the  realty. 

While  the  distinction  drawn  seems  to  be  an  unjust  dis- 
crimination, it  will  be  well  for  all  electric  contractors,  in 
view  of  this  decision,  to  see  that  the  owner  of  the  realty 
either  joined  in  the  contract  for  placing  such  apparatus  :upon 
Inis  property  or  executed  a  release  by  which  they  could  be 
removed  in  case  of  non-payment.  Special  attention  is  drawn 
to  the  decision  quoted  because  the  same  principles  are  in- 
volved, it  is  understood,  in  a  number  of  suits  yet  pending  in 
this  state,  growing  out  of  contracts  for  apparatus  put  into 
some  of  the  numerous  World's  Fair  hotels. 


In  the  penitentiary  at  Kingston,  Ont.,  there  is  confined 
an  individual  who  appears  to  have  successfully  deluded  his 
keepers  and  fellow-convicts  into  the  belief  that  he  is  a  per- 
son of  much  consequence  in  the  electrical  fraternity.  Our 
unsuspecting  contemporary,  the  Canadian  Engineer^ 
shares  in  this  belief,  for  it  announces  that  this  person,  who 
is  heralded  to  fame  as  J.  Hurd,  is  "  one  of  the  best  elec- 
tricians in  America,"  having  "superintended  the  working 
of  the  electrical  machinery  at  the  World's  Fair  in  Chicago." 
The  Western  Electrician  is  familiar  with  the  electrical 
features  of  the  World's  Fair,  but  it  never  heard  of  "J. 
Hurd,"  nor  can  it  find  anyone  who  has  had  the  honor  of 
the  gentleman's  acquaintance.  It  would  not  be  difficult  to 
trace  the  men  who  occupied  responsible  positions  in  the  de- 
partment of  electrical  operation  and  maintenance  at  the  ex- 
position, and  we  do  not  doubt  that  every  man  is  at  present 
so  conducting  himself  as  to  be  an  ornament  and  an  honor  to 
the  community  which  he  favors  with  his  presence.  But  if 
any  of  the  "boys  "  were  forced  by  stress  of  circumstances 
to  accept  the  hospitality  of  a  penal  institution  for  a  brief 
period,  would  he  not  seek  an  American  prison  as  the  scene 
of  his  retirement,  rather  than  immure  himself  in  the  slow- 
going  Dominion  without  prospect  of  escape  ?  Of  course 
he  would.  So  we  are  forced  to  the  conclusion,  from  every 
point  of  view,  that  someone  is  fooling  our  excellent 
Canadian  friends. 


At  last  the  opinion  of  the  United  States  Circuit  Court  of 
Appeals  in  the  Berliner  case  is  made  public,  and,  as  might 
have  been  expected  from  the  decision  announced  on  May 
iSth,  the  result  is  a  substantial  victory  for  the  Bell  interests. 
The  opinion  is  a  remarkable  document.  It  sustains  every 
contention  of  the  Bellcompany  of  any  importance  and  places 
the  stamp  of  judicial  approval  upon  the  course  of  that  cor- 
poration in  its  Patent  Office  proceedings.  There  are  many 
features  of  this  remarkable  document  that  will  require  more 


than  passing  notice,  but  at  the  present  time  it  is  only  neces- 
sary to  say  that  this  utterance  of  the  United  States  Circuit 
Court  of  Appeals  is  a  disappointment  to  the  great  majority 
of  those  who  have  followed  the  case.  It  is  a  singular  fact 
that  so  many  able  lawyers  should  have  pronounced  the  gov- 
ernment's case  invincible,  that  Judge  Carpenter  should  share 
this  opinion,  and  that  in  spite  of  the  attention  and  care  be- 
stowed by  counsel  it  remained  -for  Judge  Putnam  to  dis- 
cover that  the  case  was  scarcely  worthyof  any  consideration. 
Regarding  the  petition  of  the  government  to  be  permitted  to 
make  an  amendment  alleging  violation  of  duty  by  the  Bell 
company,  the  court  holds  that  "to  grant  this  motion  would, 
under  the  circumstances,  violate  all  the  rules  requiring  dili- 
gence from  parties  complainant."  Evidently  Judge  Putnam 
considers  this  application  a  presumption  on  the  part  of  the 
government  deserving  rebuke. 

It  is  well  to  remember  that  this  decision  merely  places  the 
Bell  company  in  the  same  position  it  occupied  when  the  Ber- 
liner patent  was  issued.  What  the  value  of  the  patent  is  re- 
mains to  be  seen. 


An  instructive  paper,  full  of  important  and  timely  sug- 
gestions, is  presented  in  another  column  on  "Danger  in 
Flexible  Cord."  Mr.  Haskins  sounds  a  noie  of  warning 
against  the  employment  of  incompetent  and  irresponsible 
men  to  put  in  fan  motors  and  other  small  devices,  which 
may  become  instruments  of  destruction  if  improperly  in- 
stalled. His  experience  leads  him  to  believe  that  a  large 
proportion  of  electrical  fires  are  due  first  to  carelessness  on 
the  part  of  those  who  through  ignorance  play  the  role  of 
experts  and  attempt  work  beyond  their  capacity;  second,  to 
willful  transgressions  of  known  electrical  laws,  such  as  sub- 
stituting copper  wire  for  fuse  metal  where  the  cut-out  strip 
has  melted  from  any  causej  and  third,  to  overloading  cir- 
cuits which  are  already  as  full  as  is  safe.  There  are,  as  Mr  . 
Haskins  remarks,  a  good  many  things  about  electricity  that 
the  public  does  not  know,  but  which  a  little  investigation 
would  bring  out.  For  instance,  it  does  not  seem  to  be  gen- 
erally appreciated  that  an  increase  of  light  in  a  lamp  means 
an  increased  amount  ol  current  consumed;  that  a  wire  of  a 
certain  capacity  is  incapable  of  safely  carrying  double  that 
amount  of  current;  that  when  a  wire  is  overloaded  the  cur- 
rent is  partially  resolved  into  heat;  and  that  all  wires  of  a 
given  size  are  not  capable  of  carrying  equal  amounts  of  cur- 
rent without  heat.  A  knowledge  of  elementary  principles 
should  be  acquired  by  the  users  of  electric  light  and  motors. 
This  would  lead  t'o  an  appreciation  of  the  necessity  for  em- 
ploying skilled  workmen  under  the  direction  of  experts  to 
do  work  of  this  kind. 


While  the  good  people  of  Milwaukee  are  so  earnestly 
engaged  in  discussing  the  municipal  lighting  project  now 
under  consideration  in  the  council,  they  should  not  allow  an 
exchange  of  personaHties  to  distract  their  attention  from 
the  main  issue.  Our  conservative  neiglibors  seem  just  now 
on  the  verge  of  getting  excited.  This  unusual  condition  of 
mind  is  due  to  the  turn  which  the  discussion  over  the  light- 
ing project  has  taken.  The  city  engineer,  acting  under  in- 
structions from  the  council,  prepared  an  estimate  of  the  cost 
of  establishing  and  operating  a  plant  for  lighting  the  city 
streets,  and  the  advocates  of  the  plan  have  been  so  enthu- 
siastic over  the  project  that  they  seemed  to  forget  that  there 
might  be  any  possible  objection  to  the  scheme.  They  have 
been  conducting  a  brass  band  agitation  for  a  city  lighting  plant 
and  they  are  now  very  much  surprised  to  find  that  there  is 
opposition  to  such  a  measure.  A  minority  report  presented 
by  Alderman  Ramsey  was  the  stumbling  block  that  they  en- 
countered. Opposition  from  such  a  quarter  does  not  seem 
to  have  been  anticipated  and  at  first  it  is  probable  that  it 
was  not  considered  seriously.  But  when  the  astonished 
aldermen  read  the  masterly  report  that  their  colleague  sub- 
mitted for  their  consideration  they  were  amazed.  It  was 
beyond  their  comprehension  that  such  an  able  document 
could  be  intended  for  the  proceedings  of  their  body.  The 
arguments  against  the  city  engaging  in  such  an  enterprise  as 
that  proposed  were  unanswerable.  Be  it  said  to  the  credit 
of  the  city  fathers  of  Milwaukee  that  they  wasted  no  time 
in  vain  attempts  to  make  reply,  for  they  realized  their  utter 
inability  to  make  a  creditably  defense  of  their  position.  But 
the  petty  spite  shown  in  their  allusions  to  the  identity  of  the 
author  of  the  report  does  not  comport  with  their  character 
as  public-spirited  citizens.  It  was  much  more  creditable  for 
Alderman  Ramsey  to  enlist  the  aidofascholar  andstatesman 
in  the  preparation  of  a  report  on  such  an  important  subject 
than  for  these  men  to  sneer  at  him  for  doing  so.  They 
might  emulate  his  example  with  profit  to  themselves  and 
the  community.  Their  plan  of  indulging  in  personalities 
when  their  stock  of  arguments  was  exhausted  is  an  old 
trick,  and  it  has  done  much  service  for  men  of  small  mental 
calibre,  but  it  won't  work  this  time.  They  must  come  back 
to  the  point  under  discussion  and  present  arguments  sup- 
ported by  facts  and  figures,  in  order  to  convince  the  public 
of  the  wisdom  of  their  course. 
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Danger  in  Flexible  Cord. 
By  C.  C.  Haskins. 

The  edocation  of  the  public  in  matters  of  hazard  from  the 
standpoint  of  the  property  owner  or  the  underwriter  is  by 
no  means  an  easy  task.  Mankind  is  naturally  suspicious, 
and  when  the  attempt  is  made  to  instruct,  the  thought  at 
once  comes  to  the  front,  "There  is  something  besides  sym- 
pathy or  kindly  disinterestedness  in  all  this  flow  of  honeyed 
words,  and  I  \\'iU  not  heed  advice;  I  will  not  be  compelled 
if  I  can  help  it,  and  in  any  event  I  like  to  have  my  own 
way  best." 

We  are  all  just  now  in  the  transition  stage  in  the  use  of 
electricity  both  as  an  illuminant  and  an  element  of  power. 
The  greater  proportion  of  the  community  knows  nothing  of 
its  use  for  either  purpose,  by  experience,  and  the  majority  of 
those  who  are  using  it  daily  know  hardly  more  of  its  capa- 
bilities for  good  or  harm.  It  seems  so  easy;  everything  about 
it  is  so  simple.  All  that  is  to  be  done  is  to  take  a  wire  and 
hitch  it  on  here,  and  hitch  on  another  somewhere  else, 
fasten  the  two  ends  to  a  lamp,  turn  the  key,  and  lo  !  you  get 
just  as  much  light  as  if  the  work  had  been  done  by  a  high 
priced  man  from  a  first-class  electrical  firm.  The  better 
'  ^vay,  too,  as  soch  persons  reason,  is  not  to  attempt  to  do 
this  with  wire,  but  to  get  a  flexible  cord;  "it  will  give  you 
just  as  good  a  light,  it  can  be  manipulated  so  much  easier, 
and  it  will  show  much  better  than  an  awkward,  ill  looking 
black  wire." 

Now  there  are  several  things  about  flexible  cord  that  the 
general  public  knows  nothing  of. 

Firstly,  there  are  more  kinds  and  qualities  of  flexible  cord 
— none  of  them  too  good — than  there  are  wire  manufactories 

for  each  makes  several  grades — so  that  when  a  non-ex- 

yert,  a  janitor  or  a  porter,  is  sent  for  flexible  cord  he  thinks 
he  does  well  when  he  buys  the  cheapest,  and  of  course  he 
gets  the  poorest. 

Secondly,  a  flexible  cord  is  made  up  of  tinsel-like  strands 
of  copper,  and  after  a  short  time  the  constant  handling  to 
which  it  is  subjected  is  very  apt  to  break  these  thin  strands, 
with  one  of  two  results,  if  not  both.  The  breaking  of  one 
of  these  will  reduce  the  conductivity  of  the  entire  length  of 
cord,  and  this  may  result  mischievously,  for  in  self-installed 
applications  no  care  is  taken,  as  a  rule,  to  protect  the  in- 
stallation by  fuses.  Again,  the  break  may  permit  the  broken 
end  to  stick  through  the  thin  covering  of  the  cord  and  thus 
invite  trouble.  That  point  is  just  so  much  naked  wire  on 
the  line,  and  is  abundantly  capable  of  doing  mischief  under 
favorable  circumstances. 

Thirdly,  the  fact  that  the  t-NO  strands  of  the  flexible  cord 
are  from  the  two  sides  of  the  dynamo,  and  if  brought  to- 
gether they  will  make  a  direct  connection  from  one  pole  of 
the  dynamo  to  the  other,  is  either  not  known  or  is  ignored 
by  self-created  electrical  constructors.  The  only  barrier 
between  these  two  poles,  which  when  brought  together  are 
competent  for  all  the  mischief  which  dynamo  current  is  ca- 
pable of,  is  the  very  thin  and  otherwise  miserable  insulation 
which  envelops  all  the  cheap  varieties  of  flexible  cord. 

The  season  when  the  electrical  fan  is  to  come  to  the  front 
is  upon  us.  These  little  one-eightli  horse  power  motors 
will  soon  be  heard  and  seen  on  every  hand.  Wiih  the 
heated  term  some  of  these  come  forth  from  their  hiberna- 
tion, and  the  electrician  who  formerly  mended  washing  ma- 
chines or  wringers  peddles  some  in  new  places.  With  30 
feet  or  more  of  cheap  cord,  he  shows  the  uninitiated  that  a 
lamp  can  be  removed  and  an  attachment  made,  and  the  fan 
will  run,  and  can  be  carried  all  over  the  room,  while  con- 
suming only  the  same  amount  of  current  as  the  lamp  for 
which  it  is  subs  ituted,  "because  it  fits  in  the  same  place. 
See?"  The  fan  motor  may  or  may  not  absorb  more  cur- 
rent, may  or  may  not  be  safe,  may  or  may  not  eventually 
create  trouble.  The  wringer  electrician  doesn't  care  and 
the  purchaser  doesn't  know.  The  former  gets  his  money 
cheap,  and  the  latter  gets  a  cheap  installation. 

A  large  proportion  of  the  fires  from  electrical  current  are 
due  and  chargeable  to:  First,  carelessness  on  the  part  of 
those  who  through  ignorance  play  the  role  of  experts  and 
do  those  things  which  I  have  hinted  at  above;  second,  will- 
ful transgressions  of  known  electrical  laws,  such  as  substi- 
tuting copper  wire  for  fuse  metal  where  the  cut-out  strip 
has  melted  from  any  cause;  third,  overloading  circuits 
which  are  already  as  full  as  is  safe.  This  is  often  done  by 
exchanging  lamps  of  a  lower  for  a  higher  candle  power. 
The  general  public  does  not  know  that  an  increase  of  light 
in  a  lamp  means  an  increased  amount  of  current  consumed, 
that  a  wire  of  a  certain  capacity  is  incapable  of  safely  car- 
rying double  that  amount  of  current,  that  when  a  wire 
is  overloaded  the  current  is  partially  resolved  into  heat,  that 
all  wires  of  a  given  size  are  not  capable  of  carrying  equal 
amounts  of  current  without  heat— iron,  for  instance,  requir- 
ing ovei  five  times  as  much  cross-section  as  copper.  And 
there  are  a  good  many  more  things  about  electricity  pertain- 
ing to  safety  to  person  and  property  that  the  public  ha«  yet 
to  learn. 

Anyone  can  thread  a  needle  and  sew  on  a  button,  and  if  a 


finger  gets  pricked  no  one  but  the  owner  of  the  finger  suf- 
fers, yet  all  that  doesn't  make  such  an  one  a  tailor.  If  a 
tailor  undertakes  the  insiallation  of  a  motor  or  an  addi- 
tional lamp,  it  is  not  alone  his  finger  that  is  in  danger,  for 
death  or  a  conflagration  may  result  from  his  ignorance, 
while  he  may  escape  injury. 

The  use  of  cord  in  show  windows  has  proven  a  very 
fruitful  source  of  loss  to  the  underwriters,  and  is  not  now 
permitted  in  any  similar  locality.  Motors  in  windows,  too, 
have  been  ruled  out  in  all  the  larger  cities.  It  is  sometimes 
very  difficult  to  convince  a  man  against  his  will,  but  when 
he  is  shown  by  argument  and  facts  that  assent  is  money  in 
his  pocket,  conviction  is  comparatively  easy  and  sudden; 
and  there  is  no  argument  like  that  which  experience  uses. 
A  burned  child  dreads  the  fire. 


like  other  bills  displeasing  to  existing  corporations,  especially 
in  Chicago,  it  was  effectually  buried. 

It  will  not  be  very  long,  however,  before  the  people  will 
force  the  Legislature  to  pass  a  bill  of  this  kind. 


Siemens  &   Halske  Company  Purchases 
the  Grant  Locomotive  Works. 

The  Siemens  &:  Halske  Electric  company  of  America  has 
purchased  the  Clrant  Locomotive  Works.  It  will  be  re- 
called that  the  Siemens  &  Halske  company  made  a  lease  of 
the  plant  less  than  a  year  ago,  and  some  time  ago  negotia- 
tions were  begun  with  a  view  to  its  purchase  prior  to  the 
expiration  of  the  lease,  that  the  extensive  business  already 
established  might  be  much  enlarged  and  continue  on 
a  greater  scope  of  magnitude  than  had  been  contem- 
plated. In  order  to  purchase  the  property  it  was  necessary 
for  the  Siemens  &  Halske  company  to  increase  its  capital, 
and  this,  with  other  details  of  a  complicated  nature,  re- 
quired time  as  well  as  skillful  negotiation.  The  capital 
stock  has  been  increased  from  $1,000,000  to  $2,000,000,  of 
which  $700,000  is  preferred  and  $1,300,000  is  in  common 
stock.  It  is  interesting  to  note  that  the  new  issue  was  over- 
subscribed by  $500,000.  In  payment  for  the  property  the 
Grant  Locomotive  Works  receive  $500,000  in  the  common 
stock  of  the  company  and  $200,000  in  the  preferred.  There 
is  at  the  present  time  a  mortgage  of  $217,000  against  the 
property,  which,  according  to  the  agreement  entered  into, 
is  to  be  paid  off,  the  property  going  to  the  purchasing  cor- 
poration clear  and  free  of  all  indebtedness.  The  Siemens 
&:  Halske  company  of  America  is  composed  of  the  interests 
of  the  parent  company  of  Berlin,  with  branches  at  St. 
Petersburg,  Vienna  and  Londofi,  and  President  O.  W. 
Meysenburg  and  Secretary  A.  W.  Wright  of  the  American 
corporation,  who  are  responsible  for  the  high  standing  and 
the  magnitude  of  the  operations  of  the  company  on  this 
side  of  the  water.  The  Grant  Locomotive  M'orks  are  in 
the  hands  of  W.  K.  Ackermau  and  James  H.  Wilson,  re- 
ceivers, the  title  to  the  land  being  in  President  David  B. 
Lyman  of  the  Chicago  Title  6c  Trust  company,  who  has 
carefully  conducted  the  present  negotiations,  and  President 
E.  G.  Keith  of  the  Metropolitan  National  Bank,  as  trustees. 


Springfield's  Electric  Light  Plant. 

[From  the  Chicago  Record.'] 

Nearly  all  American  cities  find  themselves  face  to  face 
and  forced  to  grapple  with  lighting  and  other  -difficult 
municipal  problems.  Because  of  simpler  conditions  many 
of  the  smaller  cities  are  foremost  in  successful  attempts  at 
solving  these  problems.  Many  have  done  so  by  establishing 
municipal  lighting  plants.  Among  theseis  Springfield,  the 
capital  of  this   state,  whose  plant  has  been  put  in  recently. 

For  several  years  the  city  has  been  supplied  with  light  by 
a  private  company,  but  its  charges  were  considered  too 
high,  being  $138  per  arc  lamp  a  year.  The  effort  to  start  a 
municipal  plant  was  blocked  at  first  by  the  fact  that  the  city 
had  reached  its  limit  of  bonded  indebtedness.  At  length, 
however,  sixty  public-spirited  citizens  came  to  the  assist- 
ance of  the  council.  They  loaned  the  city  their  credit  to 
enable  it  to  enter  into  an  agreement  whereby  it  eventually 
would  become  the  po.^sessor  of  a  plant  without  the  expendi- 
ture of  any  more  money  than  its  light  had  cost  before. 

On  the  strength  of  the  credit  loaned  by  the  sixty  gentle- 
men referred  to,  the  city  borrowed  money  and  put  up  an 
electric  light  plant.  Two  skilled  electricians  \^ere  given  a 
lease,  who  agreed  to  furnish  light  to  the  city  for  $60  per 
arc  lamp.  The  council  pays  for  the  lamps  used  at  the  rate 
of  $113  a  year,  instead  of  $138,  the  price  paid  to  the  pri- 
vate company.  The  difference  between  $60  and  $i'i3  is 
turned  into  a  sinking  fund,  which  in  less  than  five  years  will 
completely  pay  for  the  plant,  which  will  then  be  the  abso- 
lute property  of  the  city.  After  that  the  city  can  supply 
itself  with  light  at  cost,  which  must  be  less  than  $60  an  arc 
lamp,  or  private  individuals  could  not  furnish  it  at  that 
price.  By  adopting  the  plan  of  municipal  ownership, 
therefore,  the  city  of  Springfield,  for  the  next  five  years, 
will  get  its  light  at  $113  per  arc  lamp,  as  against  $138 
under  private  management.  After  that  the  city  will  own 
its  plant  and  can  supply  itself  with  light,  it  is  fair  to  pre- 
sume, at  $60  a  lamp  or  less. 

One  difiiculty  in  connection  with  the  establishment  of 
municipal  lighting  plants  in  Illinois  is  that  the  general 
charter  act  does  not  authorize  cities  to  sell  light  to  private 
consumers.  In  inany  of  the  smaller  cities,  where  the  light- 
ing paid  for  by  the  council  is  not  sufficient  to  warrant  the 
establishment  of  a  municipal  plant,  one  could  be  started  to 
advantage  if  ihe  city  could  do  commercial  lighting.  This  at 
the  same  time  would  be  a  great  accommodation  to  the 
people.  A  bill  authorizing  cities  to  sell  light  to  their  citi- 
zens was  introduced  in  the  Legislature  early  this  session,  but, 


Assumption  of  Risks  by  Electric  Light 
Linemen. 

In  deciding  the  case  of  Smart  against  the  Louisiana  Elec- 
tric Light  company  (17  Southern  Reporter,  346),  the  Su- 
preme Court  of  Louisiana  said  : 

There  are  general  rules  applying  especially  to  the  relation 
of  employer  and  employe.  Under  these  rules,  it  is  presumed 
that  every  person  of  average  intelligence  has  knowle^rlge  of 
the  destructive  forces  of  nature.  If  the  work  he  performs 
exposes  him  to  danger  from  these  forces,  he  assumes  the  risk 
of  the  injury.  Every  man  of  experience,  in  handling  wires 
when  heavily  charged  with  electricity,  will  be  taken  to  un- 
derstand that  he  must  use  great  prudence.  The  authorilies 
generally  announce  that  if  the  employe  has  full  and  equal 
knowledge  with  the  employer  that  tlie  appliances  are  defec- 
tive, and  each  is  equally  indifferent  to  the  danger,  they  will 
stand  on  a  footing  of  equality  as  to  damages.  In  the  first 
place,  however,  it  is  the  employer's  duty  to  be  careful  that 
his  workman  be  not  induced  to  work  under  the  notion  that 
the  appliances  are  safe  when  he  knows  or  has  reasonable 
ground  to  believe  that  they  are  dangerous.  On  the  other 
hand,  it  is  the  duty  of  every  workman  to  execute  the  work 
with  required  care,  and  not  exposehimself  to  injury.  These 
being  ihe  governing  principles  of  tlie  law  of  personal  inju- 
ries, we  take  up,  first,  the  charge  that  the  wires  on  which 
the  deceased  was  working  should  {in  electrical  parlance}  have 
been  mide  "  dead. " 

The  deceased  and  another  lineman  had  been  directed  to 
take  down  two  alternating  live  wires  from  their  position  on 
one  arm  of  a  pole,  and  place  them  below  other  wires  on 
another  arm.  The  service  is  not  necessarily  dangerous. 
The  evidence  explains  that  for  the  purpose  of  lowering  a 
pair  of  live  wires  on  a  pole,  the  lineman  handles  one  wire  at 
a  time,  and  that  he  should  not  handle  more  than  one.  These 
two  wires  were  near  each  other ;  not  more  than  six  inches 
apart.  It  is  in  proof  that  there  is  no  danger  whatever  in 
handling  a  single  wire,  one  side  of  a  circuit,  while  upon  a 
wooden  pole  insulated  from  the  ground,  and  a  careful  line- 
man will  never  handle  more  than  one  wire  at  a  time.  This 
is  generally  understood  by  all  linemen.  But  there  is  great 
danger  in  touching  both  live  wires,  and  completing  a  circuit. 
While  at  work,  lowering  the  lines  from  one  arm  of  the  pole  to 
another  just  below,  the  deceased  was  not  observed  at  the  in- 
stant of  the  accident  by  those  present.  A  moment  after  he 
had  received  the  fatal  shock,  his  body  was  taken  down  by 
his  fellow  workmen.  When  he  received  the  shock  he  had  on 
rubber  gloves.  He  was  a  competent  linemiu.  A  few  mo- 
ments prior  to  the  shock,  the  foreman  of  the  party  working 
at  the  pole  directed  the  two  men  engaged  in  lowering 
the  wires  to  wear  gloves.  At  the  same  time  he  sent  up  the 
gloves  to  the  top  of  the  pole  where  the  men  were  at  work. 
The  deceased  complied  with  the  direction  of  the  foreman. 
The  other  did  not,  trusting  to  his  naked  hand,  but  received 
no  injury,  although  he  was  handling  the  wire  corresponding 
to  the  one  "which  was  being  handled  by  deceased.  The  evi- 
dence shows  that  the  linemen  were  to  take  care  of  their 
gloves  and  keep  them  in  good  condition,  and  carry  them  in 
iheir  belts  for  use  when  needed.  It  was  also  shown  that  it 
was  left  with  themi  to  determine  when  to  exchange  an  old 
for  a  new  pair. 

The  officer  in  charge  of  the  operation  of  the  plant  testified 
that  any  lineman  could  order  the  opening  of  a  circuit  at  the 
plant  in  case  of  necessity.  The  record  does  not  disclose 
that  any  such  necessity  was  suggested  by  the  lineman.  The 
principle  announced  on  this  point  is  that  the  employe  who 
has  the  opportunity  to  avoid  danger  will  have  no  recourse 
for  the  injury.  We  are  led  to  infer  from  the  testimony  that 
it  is  not  usual  to  open  the  circuit  and  deaden  the  wires 
while  linemen  are  lowering  them,  as  in  this  case. 

As  to  any  defect  in  the  insulation  of  the  wire,  and  that  it 
was  not  in  proper  condition,  it  is  a  matter  that  would  have 
great  force  if  brought  by  one  not  in  the  employ  of  the  com- 
pany; but  the  testimony  liere  informs  us  that  where  a  line- 
man goes  on  a  pole,  and  finds  a  defectively  insulated  wire, 
it  is  his  duty  to  remedy  the  defect.  The  fact  that  such  is 
the  duty  is  not  seriously  questioned.  The  risk  is  one  of 
those  assumed  by  tl^e  employe. 

It  is  evident  that  this  experienced  lineman  knew  the  dan- 
ger, and  that,  under  ordinary  circumstances,  he  would  not 
have  touched  the  two  wires  at  the  same  time.  We  feel  jus- 
tified in  the  inference  that  the  gloves  were  unsafe.  I'hey 
were  furnished  by  the  company  without  charge,  had  been  in 
use  a  number  of  years,  and  were  such  as  are  generally  used 
at  [he  present  time.  Under  the  rules  the  workmen  were  re- 
quired to  examine  daily  ihe  appliances  furnished  them,  and 
in  case  of  defect  return  them  to  the  storekeeper.  It  is  in- 
sisted that  these  rules  were  not  generally  known  to  the 
linemen.  It  is  shown  that  these  were  defective,  and  should 
have  been  returned.  It  is  insisted  that  he  acted  with  ordi- 
nary care  in  putting  on  the  gloves  given  him  by  the  foreman. 
But  it  is  not  shown  that  t.  e  latter  represented  the  employer; 
he  had  no  power  to  employ  or  discharge  the  men  un- 
der him,  and  was  a  fellow  workman.  The  gloves  were  not 
in  his  charge;  he  only  picked  them  out  of  the  wagon  and 
sent  them  up;  the  other  lineman  did  not  put  those  sent 
him  on.  The  lineman  injured  assumed  all  the  risks  referred 
to,  and  the  company  is  not  liable  (or  resulting  damage. 


New  Use  for  Old  Insulators. 

On  the  wall  of  the  office  of  the  general  administration 
of  postoffices,  telephones  and  telegraphs  at  Brussells,  there 
recently  appeared  a  poster  which  announced  a  coming  auc- 
tion sale  of  second-hand  insulators.  The  last  paragraph 
reads  as  follows: 

These  articles  will  be  sold  in  one  or  more  lots  to  suit  pur- 
chasers, and  may  be  utilized  for  borders  to  parks  and 
gardens. 
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Gas  Engines   for   English  Electric  Light- 
ing Plant. 

r  In  the  accompanying  illustration  is  shown  the  dynamo 
and  engine  room  of  the  new  electric  lighting  plant  driven  by 
gas  engines  which  has  been  installed  by  the  Midland  Rail- 
way company  at  Leicester  and  which  is  said  to  be  the  largest 
of  the  kind  in  England.  There  are  four  large  gas  engines 
and  two  smaller  ones  specially  fitted  for  driving  dynamos 
with  the  necessary  steadiness.  Each  of  the  four  large  en- 
gines is  of  25  nominal  horse  power,  capable  of  givmg  0IT40 
brake  horsepower  as  a  sate  workingload  with  Dowson  gas; 
and  instead  of  the  two  overhung  flywheel^  usually  employed, 
one  heavy  flywheel,  seven  feet  six  inches  in  diameter  by  19 
inches  wide,  and  weighing  4,500  pounds  is  fitted  on  each 
engine,  with  a  massive  out-end  bearing  and  pedestal  for 
supporting  the  end  of  the  shaft.  The  engines  run  at  200 
revolutions  per  minute  and  with  the  means  adopted 
very  great  steadiness  is  obtained.  The  face  of  the  fly- 
wheels is  slightly  rounded,  and  the  dynamos  are  driven 
directly  from  it.  The  crankshafts  are  cut  out  of  solid  steel 
forgings  and  are  machined  and  polished  all  over.  The 
cylinders  are  fitted  with  loose  liners,  made  like  the  pistons 
of  specially  hard  metal,  so  that  when  they  are  worn  beyond 
the  stage  at  which  reboring  is  possible,  they  can  be  renewed 
at  the  smallest  possible  cost.  Owing  to  the  high  speed  at 
which  the  engines  run,  special  attention  has  been  paid  to 
the  bearings  and  to  all  the  parts  of  the  engines,  with  a  view 
to  easy  maintenance  and  facility  of  renewals  at  the  least 
cost.  Automatic  lubricators  have  been  fitted  to  all  the  vital 
parts.  A  novel  feature  in  connection  with  these  engines  is 
ihe  new  igniting  arrangement.  Instead  of  the  metal  tubes, 
which  are  short  Hved,  a  short  porcelain  tube  is  used.  Ic 
is  about  three  inches  long  and  if  not  destroyed  by  careless 
handling,  it  is  imperishable.  It  is  quickly  heated,  thus  re- 
ducing the  time  required  for  starting  after  the  burner  is 
lighted  to  about  a  minute  and  a  half,  besides  being  low  in 
the  first  cost.  The  engines  are  started  by  Crossley's  self- 
starting  apparatus,  which  enables  an  engine  to  be  set  in 
motion  with  .nearly  half  load  on.  Thus  fast  and  loose 
pulleys  on  the  dynamo,  or  on  other  machinery  the  engine 
has  to  drive,  are  rendered  in  many  cases  unnecessary. 

The  two  smaller  engines  at  Leicester  are  each  of  14  nominal 
horse  power,  capable  of  working  up  to  25  brake  horse 
power  with  coal  gas,  and  are  each  fitted  with  two  overhung 
flywheels  running  at  200  revolutions  per  minute.  Each  en- 
gine is  fitted  with  governors  used  for  electric  hghting  work 
and  is  generally  on  the  lines  of  the  larger  engines.  Although 
the  heavy  flywheels  mihtate  against  the  efficiency  of  the 
engines,  it  costs  less  to  store  up  the  necessary  energy  to  in- 
sure steady  running  by  increasing  the  flywheel  power  of  the 


WESTERN    ELECTRICIAN. 

chine  for  incancfescent  lighting,  giving  an  output  of  125  am- 
peres at  115  volts.  The  arc  lighting  is  required  for  the 
goods  yards  and  sheds  belonging  to  the  Midland  and  London 
and  Northwestern  Railway  companies,  and  for  the  platforms, 
etc.,  of  the  new  passenger  station.  The  incandescent  light- 
ing is  employed  for  the  refreshment  rooms,  dining  rooms 
and  offices. 

The  gas  plant  is  placed  in  a  separate  building  adjoining 
the  engine  house.  There  are  two  gas  generators  and  each 
has  a  gas  cooler,  hydraulic  box,  coke  scrubber  and  sawdust 
scrubber.     Space  has  been  left  for  a  third  set,  whicli  has  not 


sloane's  novel  acetylene  gas  burner. 
yet  been  supplied.  The  gasholder  is  16  feet  diameter  by  10 
feet  deep.  There  are  two  small  vertical  boilers,  but  only 
one  is  used,  the  other  being  in  reserve.  The  generators  are 
fired  with  anthracite  coal  and  the  boiler  with  common  boiler 
slack.  The  engines  were  manufactured  by  Crossley  Brothers 
of  Manchester.  The  cut  is  reproduced  from  the  London 
Engineer. 


New  Telephone  Enterprises. 

The  Rogue  River  Telephone  company  contemplates 
building  a  line  into  Medford,  Wash.  It  has  begun  work 
on  an  extension  to  Central  Point. 

The  Badger  State  Telephone  company  of  Hartford,  Wis., 
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ing,  Mich.,  proposes  to  rush  work  on  its  line  and  will  have 
it  in  operation  in  less  than  three  months.  This  company  will 
also  build  a  hne  to  Palmer,  Mich.  The  cost  of  it  will  be 
borne  by  Clarke  Kirkpatrick,  and  it  will  be  his  personal 
property. 

The  Phcenix  Construction  company  of  Indianapolis, 
Ind.,  will  be  an  applicant  for  a  telephone  franchise  at  Man- 
kato,  Minn.,  C.  M.  Waterbury,  general  manager,  being 
there  to  make  the  application.  This  company  uses  a  com- 
plete metallic  circuit  and  offers  a  guarantee  that  it  does  not 
infringe  on  the  Bell  patents. 


GAS    engines    for    ENGLISH 

engine  than  it  would  do  to  achieve  the  same  result  on  the 
dynamo. 

For  the  jacket  water  for  these  engines  one  large  tank  is 
fi.^ed  on  columns  and  girders  and  contains  sufficient  water 
for  cooling  the  cylinders  of  the  engines  even  if  all  were 
working  at  once.  Under  ordinary  circumstances  the  engines 
are  worked  with  Dowson  gas,  but  arrangements  are  made 
whereby,  in  the  event  of  anything  being  out  of  order  with 
the  gas  plant,  the  engines  can  be  immediately  turned  on  to 
coal  gas  from  the  town's  mains.  Three  of  the  four  larger 
engines  are  connected  to  Brush  series  arc  lighting  machines 
capable  of  driving  50  2,000  candle  power  lamps  each;  the 
fourth  large  engine  driving  an  incandescent  machine  of  300 
amperes.     Each  of  the  smaller  engines  di'ives  a  small   ma- 


Sloane's  Novel  Acetylene  Gas  Burner. 

The  ready  development  of  acetylene  gas  from  calcic  car- 
bide is  shown  in  the  simplest  possible  manner  by  dropping 
a  fragment  of  the  carbide,  the  size  of  a  small  pea,  in  a  glass 
of  water.  The  gas  will  escape  rapidly  and  if  a  lighted 
match  be  held  above  the  burstmg  bubbles,  a  rapid  series  of 
miniature  blazes  will  result. 

If  a  steady  flame  is  desired,  the  simple  apparatus  illus- 
trated herewith  will  prove  an  inex^iensive  but  very  complete 
method  of  accomplishing  that  result.  It  consists  of  a 
tumbler  sufficiently  large  to  receive  a  lamp  chimney,  the 
upper  end  of  this  being  closed  with  a  cork,  into  which  a 
gas  burner  is  fixed  with  a  quite  minute  opening.  A  rod 
descends  through  the  cork  also  with  a  pan  at  its  lower  end, 
upon  which  to  place  the  calcic  carbide.  This  rod  should  fit 
very  tightly,  olherwiss  the  gas  will  escape  through  the 
spice  around  it.  When  all  is  ready  the  rod  may  be  drawn 
up  near  the  cork,  its  little  pan  being  thus  kept  out  of  the 
water  until  the  proper  moment.  The  stop  cock  is  then 
opined  and  the  inner  vessel  forcid  down  into  the  glass. 
Thi  outer  pressure  will  fores  the  water  into  the  lamp  chim- 
ney until  it  rises  to  ths  surrounding  level.  If  the  rod  is 
pushed  down  so  as  to  immerse  the  carbide,  the  gas  will 
escape  and  force  its  way  out  at  the  burner,  where  it  may  be 
lighted  as  shown.  Care  must  bs  exercised  that  the  mixture 
of  gas  and  atmospheric  air  is  not  lighteil,  for  an  explosion 
might  follow,  and  it  is  for  this  reason  that  the  opening  in 
the  burner  should  be  extremely  small-  so  small  that  flame 
cannot  pass  through  it.  Whenever  the  gas  is  generated 
faster  than  it  is  consumed,  the  pressure  wilt  force  the  water 
down  until  it  pxsses  bslow  the  miss,  when  tha  formition  of 
gas  will  cease,  because  the  mass  is  out  of  the  water,  this 
latter  being  held  down  by  the  gas  pressure.  The  illustra- 
tion is  from  La  Nature. 


Wisconsin  Railway  Enterprise. 

Articles  incorporating  the  Milwaukee  &  Waukesha 
Railway  company  have  been  filled  in  the  office  of  the  secre- 
tary of  state.  The  capital  stock  is  $i,oo3,odo,  divided  into 
io,')00  shares  of  $100  each.  The  incorporators  are  Max 
Rosenthal,  James  Hetley,  A.  B.  Myers,  Stutley  I.  Hender- 
son, Jacob  Wellausr,  Chirles  Pittlekow  and  Joel  W.  Bing- 
ham of  Milwaukee  and  John  J.  Constantine  and  Andrew 
Snyder  of  Waukesha.  The  company  is  simply  an  enlarge- 
ment of  the  Milwaukee  &  Wauwatosa  Railway  company, 
which  has  oparated  a  dummy  line  for  several  years,  but 
now  proposes  to  extend  its  line  to  Waukesha  and  to  run 
electric  cars  over  its  entire  system.  Mr.  Bingham  is  presi- 
dent of  the  company,  and  it  is  stated  that  more  than  $300,- 
oDO  of  the  capital  stock  has  already  been  subscribed.  The 
present  tracks  to  North  Greenfield  will  be  used  and  from 
that  point  the  line  will  parallel  the  Chicago  &  North- 
western Railway  company  all  thi  way  to  Waukesha,  where 
cars  will  stop  at  or  near  the  Wisconsin  Central  depot.  It 
is  announced  that  the  building  of  the  line  will  be  begun 
almost  immediately  and  that  it  is  intended  to  have  the  line 
in  operation  for  the  state  fair;  but  it  is  very  doubtful 
whether  the  work  will  actually  be  begun  at  once  and 
whether  it  will  be  completed  by  the  end  of  the  year.  The 
present  lines,  however,  will  undoubtedly  be  equipped  with 
electricity  without  delay.  Two  power  houses  will  be  built 
for  the  new  line,  one  at  Milwaukee  and  the  other  at  Wau- 
kesha. 


ELECTRIC   LIGHTING   PLANT. 

has  beenjncorporated.  It  will  build  a  line  northward  from 
Iron  Ridge. 

The  Home  Telephone  company  has  begun  work  on  a  line 
connecting  Montgomery,  Lexington  and  Le  Sueur  Center, 
Minn. 

The  Rocky  Mountain  Bell  Telephone  company  will  soon 
extend  its  line  from  Butte  to  Whitehall,  Mont.,  the  new 
location  of  the  Parrott  smelters.  The  line  between  Helena 
and  Great  Falls  will  be  completed  July  ist.  It  is  105  miles 
long  and  will  be  double  circuited. 

Maurice  Auerbach  of  St.  Paul,  representing  the  Stand- 
ard Telephone  company,  says  that  ihey  will  soon  begin 
operations  there. 

The  Marquette  County  Telephone  company  of  Ishpem- 


A  press  dispatch  from  Tacoma,  Wash.,  announces 
that  the  Armours  will  resist  the  attempt  of  the  New  York 
Guaranty  it  Indemnity  company  to  forclose  the  $1,350,000 
mortgage  against  the  Tacoma  Railway  &  Motor  company. 
The  dispatch  says:  "The  Armours  became  interested  in  the 
local  street  railway  company  several  years  ago  when  it  had 
$750,000  in  capital  stock.  On  this  Schulz  issued  $1,500,000 
in  bonds  and  disposed  of  $1,350,000  through  the  New  York 
Guaranty  &:  Indemnity  company.  The  Armours  are  inno- 
cent stockholders,  and  not  being  represented  in  the  issue  of 
bonds,  claim  the  bond  issue  was  excessive  and  unwarranted. 
In  placing  these  bonds  it  is  alleged  Schulz  made  use  of  a 
dummy  syndicate.  Another  feature  of  the  deal  was  ihe 
purchasing  of  a  suburban  railway  for  $350,000  when  it  was 
valued  at  but  $60,000,  beside  turning  over  to  the  seller  a 
bonus  of  $141,000.  All  this  the  Armour  stockholders  claim 
was  done  in  collusion  and  with  a  view  to  permitting  the 
General  Electric  comp^any  to  wreck  the  local  street  railways.'^ 
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Compact  Ship  Lighting  Set. 

For  the  last  few  years  elVorts  have  been  made  to  secure 
greater  compactness  in  electric  ship  lighting  plants,  and  the 
latest  t>-pe  which  is  now  being  built  by  the  General  Electric 
company  is  an  instance  of  success  in  this  direction.  The  com- 
bination shown  in  the  illustration  consists  of  a  double  cylinder 
vertical  engine,  4X  ^y  fourinches,  directly  coupled  to  a  Gen- 
eral Electric  multipolar  generator.  It  is  known  as  an  eight 
kilowatt  set,  the  voltage  of  the  dynamo  being  1 10  volts.  In 
the  generator,  which  is  of  the  latest  type,  all  the  material 
of  the  frame  is  available  for  magnetic  purposes,  so  that  the 
magnetic  leakage  is  reduced  to  a  minimum — a  puint  of  vit 


which  the  General  Electric  would  not  take  is  also  untrue. 
We  have  not  even  definitely  decided  on  abandoning  steam 
for  electric  motive  power.  We  have  thought  electricity 
might  be  cheaper  and  more  convenient.  On  this  trip  I  will 
make  it  a  point  to  convince  myself  of  the  adaptability  of 
electricity  to  run  trains  on  our  elevated  system.  If  I  am 
satisfied  on  that  point  the  probabilities  are  that  we  will 
finally  give  up  and  substitute  electricity  as  a  driving  power. 
We  have  not  as  yet  asked  for  bids  from  either  the  General 
Electric  or  the  Westinghouse  people.  That  will  be  done  on 
our  return  to  New  York.  Until  then  I  will  not  be  in  a 
position  to  speak  definitely  on  the  matter." 


MEDBERY   SECTION    INSULATOR. 


lal  importance  on  board  ship.  The  frame  is  of  cast  sof- 
steel  of  very  high  magnetic  permeability,  and  the  armature 
is  iron-clad  ;  the  windings  are  sunk  in  slots  m  the  outer  sur- 
face of  the  armature  core,  are  interchangeable  and  can  be 
easily  replaced.  Provision  is  made  to  ventilate  the  armature 
thoroughly,  and  the  insulation  throughout  is  practically  in- 
destructible. The  commutator  and  brushes  work  perfectly 
under  all  conditions  of  load,  and  the  regulation  has  been 
brought  to  a  high  degree  of  excellence.  This  generating 
set  occupies  a  minimum  of  floor  space,  and  this  con- 
sideration alone  will  serve  to  recommend  it  to  ship-builders 
and  owners.  It  is  remarkable  for  its  smooth  running  and 
for  the  capacity  obtained  from  the  size  and  weight  of  mate- 
rial used. 

Medbery  Section  Insulator. 

The  Medbery  section  insulator  illustrated  was  originally 
designed  fur  the  Chicago  City  Railway  company,  and  the 
entire  line  is  equipped  with  this  very  simple  yet  unusually 
strong  and  effective  device.  During  the  last  year  several  of 
the  other  leading  traction  companies,  particularly  in  the 
East,  have  adopted  this  insulator  with  good  results  to  their 
systems. 

The  methods  of  insulating  the  sections  of  the  line,  as  well 
as  the  ease  of  adjustment,  are  all  in  favor  of  its  use,  and  are 
at  once  appreciated  by  practical  men. 

The  metal  parts  are  of  standard  high  grade  material. 

The  Mason  Electric  Equipment  company,  307  Dearborn 
street,  Chicago,  carries  a  full  line  in  stock  and  is  prepared 
to  make  prompt  shipments. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  June  15.— At  this  week's  meeting  of  the 
Rapid  Transit  Commission  the  chief  engineer  was  instructed 
to  prepare  detailed  plans  and  specifications,  and  submit 
them  to  the  board  for  consideration  not  later  than  the  sec- 
ond Tuesday  in  September.  The  proposed  Whitehall  street 
extension  of  the  down-town  tunnel  was  approved. 

The  success  of  the  electrically  operated  Metropolitan  ele- 
vated road  in  Chicago  continues  to  make  the  traveling  pub- 
lic of  this  city  wonder  when  the  Manhattan  system  will  un- 
dergo a  corresponding  improvement.  The  daily  papers  have 
had  considerable  to  say  on  the  subject,  and  it  has  even  been 
asserted  that  the  Westinghouse  company  had  secured  the 
contract  for  the  equipment.  On  this  subject,  Russell  Sage, 
in  talking  to  a  reporter  yesterday,  said:  "I  had  a  note 
from  Col.  Hain  this  morning  5a}ing  that  he  had  examined 
the  Pittsburg  apparatus,  and  he  speaks  well  of  it.  He  will 
return  to  the  city  to-morrow  in  order  to  be  here  during  the 
ceremonies  incident  to  the  opening  of  the  Harlem  ship 
canal  on  Monday,  and  next  week  he  will  go  to  Chicago  to 
examine  the  electrical  equipment  used  on  the  West  Side 
Elevated  in  that  city.  When  "he  shall  have  completed  hig 
inspection  of  the  various  methods  of  applying  electricity  as 
a  motive  power,  he  will  make  his  report  to  our  committee, 
and  we  may  ask  for  estimates  from  electrical  companies. 
We  have  not  considered  yet  the  probable  cost  of  the  chang- 
ing from  steam  to  electricity,  nor  can  I  give  you  any  esti- 
mate of  the  cost  per  mile.  If  we  should  decide  to  adopt 
electricity,  the  change  would  be  made  gradually,  and  a  trial 
would  be  made  first,  probably  on  the  Second  avenue  line. 
The  whole  subject  is,  however,  a  problem  of  the  future." 
Col.  Ilain  is  the  general  manager  of  the  Manhattan  com- 
pany. At  Pittsburg  he  made  this  statement :  "  We  have 
not  contracted  with  the  Westinghouse  company  for  an 
equipment  of  the  elevated  railway.  We  are  here,  however, 
to  satisfy  ourselves  that  the  Westinghouse  company  has 
every  facility  necessary  to  do  the  work.  We  have  not,  as 
intimated,  formed  any  alliance  with  the  Westinghouse  Elec- 
tric company,  '  forever  shutting  out  the  General  Electric 
company  from  our  patronage.'  The  statement  that  the 
Westinghouse  company  had  accepted  the  contract  at  a  price 


President  Lewis  of  the  Brooklyn  Heights  trolley  road, 
President  Partridge  ol  the  De  Kalb  avenue  road,  and  A'^ice- 
President  Illersley  of  the  Atlantic  avenue  road  had  a  con- 
ference with  Mayor  Schieren  of  Brooklyn  yesterday  in  refer- 
ence to  the  speed  of  the  trolley  cars.  They  spoke  in  favor 
of  increasing  the  present  rate  of  speed,  and  complained  of 
the  reduction  in  receipts  since  ihe  six-miles-an-hour  ordi- 
nance went  into  effect.  Mayor  Schieren  intimated  that 
some  change  in  the  ordinance  would  meet  with  his  approval. 
W.  F.  O. 

Milwaukee,  Wis. 

Milwaukee,  June  15. — The  old  case  of  Newton  S. 
Murphey  against  Benj.  M.  Weil,  which  has  twice  been  be- 
fore the  Supreme  Court  of  the  state,  grew  out  of  a  deal  in 
stock  in  an  electric  company.  On  April  7,  1SS7,  Mr.  Mur- 
phey and  Henry  E.  Jacobs  sold  to  Weil  250  shares  of  stock 
in  the  Jacobs  Electric  company.  They  represented  $25,000 
at  par  value  and  were  sold  to  Weil  for  $12,500.  There  were 
also  included  250  shares  of  stock  in  the  Electric  Tempera- 
ture company.  Jacobs  died  and  Murphey  came  into  pos- 
session of  his  interests.  Then  Weil  refused  to  pay  for  his 
stock.  He  alleged  that  the  stock  had  never  been  paid  up, 
that  the  patents  which  paid  for  the  stock  were  useless,  hav- 
ing been  declared  invalid  by  the  court  and  that  Murphey  in- 
duced him  to  purchase  stock  by  fraudulent  representations. 
The  suit  was  brought  to  compel  the  payment  of  the  bal- 
ance of  the  purchase  price  of  $12,000.  The  first  trial  re- 
sulted in  favor  of  the  plaintiff.  After  it  came  back  from 
the  Supreme  Court  for  the  last  time,  it  looked  as  though 
Murphey   might  lose  his  case,  but  everybody  was  surprised 


in  six  months  if  the  work  were  pushed.  He  suggested  that 
arrangements  might  be  made  with  the  Badger  Illuininatino' 
company  to  do  as  much  of  the  street  lighting  as  necessary 
until  the  city  plant  was  in  full  operation,  and  that  the  com- 
pany could  shut  off  circuits  by  degrees  as  the  work  of  con- 
structing the  city  conduits  progressed.  This  plan,  accord- 
ing to  the  city  engineer,  had  worked  very  successfully  in 
Detroit.  City  Comptroller  Fiebrantz  told  the  committee 
that  this  month  there  would  be  a  leeway  on  the  bond  limit 
of  $1,049,743.04.  New  bonds  to  the  amount  of  $720,000 
had  been  authorized,  and  street  improvement  bonds 
amounting  to  $100,000  were  to  be  issued,  making  a  total  of 
$820,000,  and  leaving  a  leeway  of  $229,743.04.  The  city 
engineer  said  that  he  thought  that  $150,000  as  a  preliminary 
appropriation  for  the  work  would  suffice. 

The  question  of  the  city's  purchasing  the  Badger  plant 
came  up  at  the  meeting  of  the  committee,  but  no  recom 
mendation  was  made,  the  committee  being  content  to  recom- 
mend city  ownership  of  an  electric  light  plant  in  some  form. 
It  is  thought  by  some  that  now  that  the  Milwaukee  Street 
Railway  company,  which  is  the  owner  of  the  Badger  plant, 
is  in  the  hands  of  receivers,  the  Badger  plant  may  be 
bought  at  a  very  reasonable  figure,  especially  in  view  of  the 
fact  that  the  establishment  of  a  city  lighting  plant  would  re- 
duce the  business  done  at  the  Badger  plant  more  than  one- 
half.  The  Badger  plant  cost  the  Milwaukee  Street  Railway 
company  $380,000,  but  that  was  some  years  ago,  and  al- 
though it  has  been  greatly  improved  and  enlarged  since 
that  time,  still  electrical  machinery  and  equipment  are  con- 
siderably cheaper  now  than  they  were  when  the  Badger 
plant  was  started,  and  besides  the  depreciation  of  machin- 
ery must  be  taken  into  consideration. 

The  minority  report  on  the  municipal  lighting  question  was 
submitted  by  Alderman  Thomas  Ramsey.  It  advances  the 
opinion  that  the  financial  condition  of  the  city  of  Milwaukee 
is  not  such  as  to  permit  it  to  engage  in  any  electric  enter- 
prise. It  urges  that  other  public  improvements  are  more 
pressing  and  it  particularly  mentions  school  houses,  bridges, 
public  parks,  the  completion  of  the  intake  tunnel  and  the 
extension  of  the  water  works  system.  It  declares  that  a 
municipal  lighting  plant  would  necessitate  the  placing  of 
wires  underground  in  a  very  large  portion  of  the  city, 
especially  in  the  business  district,  as  the  stringing  of  wires 
overhead  would  be  dangerous,  and  it  points  out  that  the 
tearing  up  of  the  business  streets  would  result  in  great  in- 
convenience to  the  public,  the  business  interests  of  the 
city  demanding  that  the  pavements  be  disturbed  as  little  as 
possible.  The  minority  report  also  urges  that  the  city 
should  not  put  m  its  own  plant  until  it  has  given  the  com- 


COMPACT   SHIP   LIGHTING   SET. 


when  the  jury  gave  a  verdict  for  Mr.  Weil  for  the  money 
that  he  had  paid  upon  his  stock  and  interest  thereon.  He 
will  recover  more  than  $4,000  under  this  verdict. 

There  are  before  the  Common  Council  two  reports  on 
the  question  of  establi.-hing  a  municipal  electric  lighting 
plant.  The  majority  report  of  the  special  committee  on 
electric  lighting  is  strongly  in  favor  of  the  project,  and  the 
report  is  signed  by  four  of  the  five  members  of  the  com- 
mittee. At  the  meeting  ol  the  special  committee  City  En- 
gineer Benzenberg  explained  that  in  estimating  the  cost  of 
operating  the  plant  he  had  purposely  figured  the  expense 
high,  so  as  to  be  on  the  right  side.  He  thought  that  the 
plant  could  be  in  running  order  in    eight  months,  possibly 


pany  that  is  lighting  the  streets  at  present  an  opportunity  to 
bid  upon  the  lighting  upon  a  basis  which  will  enable  it  to 
make  as  low  figures  as  possible  to  the  city.  It  does  not  need 
any  argument,  the  minority  report  continues,  to  show  that  a 
contract  for  two  or  three  years  cannot  be  made  as  cheaply  as 
it  can  bemadefor  a  term  of  years,  which  willallowsome  re- 
turn upon  the  capital  invested.  It  is  claimed  in  the  report 
that  the  figures  of  the  city  engineer  do  not  make  a  sufficient 
allowance  for  repairs  and  maintenance  of  the  plant.  For  in- 
stance, the  city  engineer  estimates  that  $4.44  a  lamp  a  year 
will  be  sufftcient,  but  the  report  asserts  that  the  amount 
actually  required  is  in  excess  of  $17  a  lamp  a  year.  The 
report  goes  on  to  say  that  the  difference,   if  any,  between 
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the  cost  of  electric  lighting  under  the  contract  system  and 
the  cost  under  the  municipal  system  is  so  slight  as  not  to 
justify  the  city  in  engaging  in  the  enterprise.  It  points  to 
the  experience  of  other  cities,  as  developed  by  facts  shown 
in  the  city  clerk's  coiTespondence  with  them,  and  adds  that 
"our  neighboring  city  of  Chicago  is  a  most  striking  ex- 
ample" of  the  fact  that  municipal  lighting  is  not  profitable. 
The  city  was  at  liberty  to  do  its  own  lighting  before  any 
company  entered  the  field,  the  report  says,  and  could  have 
done  so  at  that  time  without  injuring  any  private  enter- 
prise. But  now  more  than  $500,000  is  invested  in  a  com- 
mercial electric  lighting  plant  and  the  investments  were 
made  at  a  time  when  there  were  practical  difficulties  to 
overcome  and  when  the  financial  returns  were  uncertain. 
These  investments  were  in  effect  encouraged  by  the  city, 
the  report  says,  and  Alderman  Ramsey  adds  that  he  believes 
that  the  city  cannot  afTord  to  do  an  injustice  to  men  of  enter- 
prise by  failing  to  pay  due  respect  to  vested  interests.  So 
long  as  the  people  now  engaged  in  electric  lighting  in  the  city 
furnish  lights  to  the  city  at  fair  and  reasonable  figures,  the 
city  should  confine  itself  to  those  fields  which  is  its  more 
legitimate  duty  to  develop. 

City  Engineer  Benzenberg  denies  that  his  estimate  on  re- 
pairing lamps  is  too  low  and  asserts  that  the  report  sub- 
mitted by  Alderman  Ramsey  was  really  drawn  up  by  General 
Manager  Wyman  of  the  Milwaukee  Street  Railway  com- 
pany, whence,  according  to  the  city  engineer,  all  the  oppo- 
sition to  the  municipal  lighting  project  comes. 


Washington  News. 

Washington,  D.  C,  June  15. — Various  solutions  of  the 
street  lighting  problem,  it  is  said,  have  suggested  themselves 
to  the  commissioners  of  the  District  of  Columbia.  One  is 
the  hope,  still  fondly  cherished,  that  the  present  electric 
lijjht  company  may  put  in  a  bid.  This,  however,  is  probably 
a  delusive  hope,  for  if  that  company  had  intended  to  bid  it 
would  have  done  so  long  ago.  The.  other  alternative  con- 
templated by  the  commissioners  is  a  shadowy  expectation 
that  a  new  electric  light  company  may  be  formed  and  use 
the  telephone  poles  for  its  wires,  and  the  officials  are  said 
to  hold  the  opinion  that  they  have  the  right,  if  necessary,  to 
erect  poles  and  run  overhead  wires.  This  is  even  less 
tangible  than  the  expectation  that  the  Electric  Light  company 
may  do  something,  for  it  comes  in  direct  conflict  with  the 
statute.  The  law  expressly  forbids  the  stringing-  of  any 
more  overhead  wires  in  the  city,  and  by  that  law  the  com- 
missioners are  bound  as  firmly  as  any  corporation. 

Arrangements  have  at  last  been  completed  for  building 
the  Washington  and  Baltimore  electric  rpad  between  the  two 
cities.  A  director  of  the  company  says  that  the  Widener- 
Elkins  syndicate  of  Philadelphia,  which  is  a  heavy  stock- 
holder in  Philadelphia,  Baltimore  and  Washington  street 
railroads,  has  become  interested  in  the  new  line  and  will 
take  a  portion  of  the  bond  issue.  E.  D.  Smith  &  Co.  of 
Philadelphia,  who  have  built  a  number  of  street  railroads 
for  the  Widener-Elkins  syndicate,  will  propably  do  most  of 
the  work  on  the  new  one. 

A  case  was  filed  in  the  United  States  Supreme  Court  this 
week,  the  decision  of  which  will  determine  the  power  of 
state  railroad  commissioners  in  the  fixing  of  telegraph  tolls 
under  certain  circumstances.  The  case  is  that  of  the  railroad 
commissioner  of  North  Carolina  against  the  Western  Union 
Telegraph  company,  and  it  grows  out  of  the  complaint  of 
overcharge  made  by  one  Robert  E.  Lovell,  who  on  August 
17th  last  delivered  a  ten  word  message  to  the  Western  Union 
operator  at  the  town  of  Wilson,  N,  C,  for  transmission  to 
Edenton  in  the  same  state.  The  operator  made  a  charge  of 
50  cents  for  sending  the  message,  notwithstanding  the  rate 
fixed  for  messages  inside  the  state  by  the  commissioners  was 
only  25  cents.  Lovell  paid  the  full  charge  under  protest, 
and  brought  the  matter  to  the  attention  of  the  commissioners, 
making  a  complaint.  At  the  hearing  the  telegraph  com- 
pany set  up  as  a  defense  that  in  transmitting  the  telegram  to 
Edenton  it  was  necessary  to  send  it  through  Norfolk,  Va., 
and  therefore  outside  the  state  of  North  Carolina,  and  also 
that  as  the  Western  Union  had  no  commercial  office  at 
EdentOD,it  became  necessary  to  transfer  the  message  to  an- 
other telegraph  company  at  Norfolk,  and  justified  the  double 
charge  on  the  ground  that  the  rate  from  Wilson  tu  Norfolk 
was  25  cents,  and  from  Norfolk  to  Edenton  the  same  price, 
making  necessary  a  total  charge  of  50  cents,  as  collected  by 
the  operator.  The  railroad  commission  in  its  ruling  held 
the  charge  to  be  excessive  and  i§sued  an  order  requiring  the 
company  to  refund  the  25  cents  extra  and  forbidding  a  con- 
tinuance of  the  practice  under  similar  circumstances.  The 
W^estern  Union  took  the  case  to  the  Stae  Supreme  Court, 
where  the  decision  was  also  adverse  to  it.  It  comes  to  the 
Federal  court  on  a  motion  for  a  writ  of  error. 

Arguments  have  recently  been  made  before  Justice  Cole 
in  Criminal  Court  No.  2  on  the  petition  of  Philip  A.  Deffer 
and  Harry  Smith,  linemen  employed  by  the  Postal  Tele- 
graph company.     They  were  arrested  several  weeks  ago  for 


stringing  wires  on  Ninth  street,  in  violation  of  the  ordinance 
of  1S62,  and  convicted  in  the  police  court.  They  petitioned 
for  a  writ  of  prohibition  to  prevent  their  sentence  by  Judge 
Kimball.  The  petitioners  claimed  that  the  streets  and 
avenues  of  the  city  were  owned  by  the  United  States  and 
that  the  telegraph  company's  employes  were  responsible  to 
the  United  States,  not  the  District,  for  the  alleged  violation. 
The  law  of  1S66  was  claimed  to  be  sufficient  warrant  for 
stringing  the  wires,  because,  the  attorneys  maintained,  that 
the  streets  of  the  city  were  post  roads  or  military  roads. 
They  said  further  that  telegraph  poles  were  not  obstructions 
to  the  streets.  Counsel  for  the  opposition  answered  that 
Congress  had  given  the  District  power  in  the  premises  and 
the  police  court  could  not,  therefore,  be  prohibited  from  en- 
forcing its  judgment.  Justice  Cole  has  taken  the  matter 
under  advisement. 

In  the  District  of  Columbia  there  are  188,567  people  old 
enough  to  work,  that  is,  from  the  census  standpoint  of  over 
ten  years  of  age.  ■  Of  this  large  working  force  there  are  203 
telegraph  and  telephone  operators  and  4S  telegraph  and  tele- 
phone linemen  and  electric  light  employes,  45  of  the  tele- 
graph and  telephone  operators  being  women. 

James  Leitch,  United  States  consul  at  Belize,  reports  to 
the  State  Department  that  under  the  new  tariff  law  of 
British  Honduras  materials  or  plants  for  railways,  tram- 
ways, electric  lighting,  telegraphs  or  telephones  are  now 
admitted  into  that  country  free  of  duty.  " 
■  In  the  matter  of  the  protest  of  Dr.  Walter  Lobach  against 
the  decision  of  the  collector  of  customs  at  Chicago  as  to  the 
rate  and  amount  of  duties  chargeable  on  philosophical  in- 
struments for  colleges,  the  United  States  general  appraisers 
have  rendered  the  following  decision:  "The  merchandise 
covered  by  the  protest  consists  of  electric  storage  batteries, 
imported  for  the  use  of  the  Armour  Institute,  an  incor- 
porated educational  institution.  The  articles  are  made  of 
metal,  and  were  assessed  for  duty  at  the  rate  of  45  per  cent. 
ad  valorem,  as  manufacturers  of  metal  not  specially 
enumerated  or  provided  for  in  the  tariff  act.  They  are 
claimed  to  be  exempt  from  duty  as  philosophical  or  scientific 
apparatus  of  the  kind  described  under  paragraph  677.  It 
is  a  matter  of  common  knowledge  tfiSf  electric  storage 
batteries  are  more  especially  used  for  practical  purposes  in 
the  arts  and  professions  rather  than  in  making  observations, 
experiments  and  discoveries  in  the  furtherance  of  science. 
For  a  similar  reason  the  board  denied  free  entry  to  an  elec- 
tric dynamo  machine  imported  for  an  educational  institu- 
tion. The  board  finds  that  the  articles  in  question  are  not 
philosophical  or  scientific  apparatus  and  overrule  the  pro- 
test and  af^rm  the  collector's  decision." 

It  is  interesting  to  note  the  number  of  arrivals  in  the 
United  States  from  ether  countries  of  electricians  and  wire 
workers.  During  the  year  ended  June  30,  1894,  which  is 
the  latest  period  for  which  the  statistics  have  been  made  up, 
there  arrived  from  Hungary,  one  wire  worker;  from 
Austria,  one  electrician;  from  France,  one  electrician; 
from  Germany,  two  electricians;  from  Norway,  two  elec- 
tricians; from  Sweden,  two  electricians;  from  Switzerland, 
two  electricians;  from  England-  24  electricians;  from  Scot- 
land, two  electricians;  from  Ireland,  four  electricians;  from 
Australia,  two  electricians.  This  makes  a  total  of  42 
electrici-ins;  one  over  40,  the  rest  under  40  years  of  age, 
and  one  wireworker  under  40. 

The  District  Supreme  Court  has  issued  an  order  fixing  the 
amount  of  capital  stock  of  the  Washington  &  Georgetown 
&  Great  Falls  Electric  Railway  company  to  be  $650,000, 
and  confirming  the  vote  of  increase  to  that  sum  by  the  ma- 
jority of  stockholders. 

The  appeal  from  the  decision  of  Judge  Cox  in  the  suit  of 
the  Metropolitan  club  against  the  United  States  Electric 
Light  company,  to  enjoin  the  latter  from  cutting  off  the  club 
light,  is  to  be  argued  in  the  Court  of  Appeals.  Judge  Cox 
has  granted  the  injunction  asked  for,  and  the  appeal  is  by 
the  company.  W. 

Buffalo  and  Niagara  Falls. 

BUFFAt-O,  June  14. — The  Common  Council  of  Niagara 
Falls  came  very  near  holding  another  all-night  session,  the 
subject  under  discussion  being  the  franchise  asked  for  the 
Niagara  and  "Levviston  railroad.  This  franchise  has  been 
before  the  board  for  some  time  and  would  have  been  acted 
upon  at  the  last  meeting  had  not  the  council  adjourned  at 
midnight.  Mr.  Bissell  of  Buflaloand  Messrs.  Ely  and  Gas- 
kill  of  Niagara  Falls  represented  the  interests  of  the  road, 
while  the  property  owners  were  in  opposition.  It  was  two 
o'clock  in  the  morning  when  a  vote  was  reached  and  the 
franchise  granted.  The  franchise  is  for  50  years  and  the 
road  must  be  in  operation  within  six  months.  In  considera- 
ion  of  the  franchise,  the  company  agrees  to  pave  Third  street 
from  Main  to  Cedar  avenue  with  first  class  brick.  The  Nia- 
gara Falls  &:  Lewiston  Electric  Railroad  company  formally 
accepted  the  franchise  on  June  loth. 

The  Builders'  Association  Exchange  is  thoroughly  in  har- 


mony with  the  project  of  the  Mutual  Automatic  Telephone 
company  to  establish  a  telephone  system  in  competition  with 
the  present  system  of  the  Bell  company.  At  a  meeting  held 
on  June  7th  resolutions  were  passed  expressing  entire  sym- 
pathy with  the  plans  of  the  new  concern,  and  authorizing 
the  secretary  of  the  exchange  to  make  a  contract  for  one  of 
the  new  instruments.  The  resolution  also  urged  upon  the 
members  that  they  do  all  in  their  power  to  aid  the  new  com- 
pany in  securing  the  necessary  number  of  subscribers,  so  that 
the  exchange  may  be  installed  at  the  earliest  possible  date. 
It  is  said  that  over  1,500  subscribers  have  already  been  se- 
cured. 

No  action  will  be  taken  in  the  matter  of  a  franchise  for 
the  Niagara  Falls  Power  company  for  a  week  at  least.  Both 
of  the  companies,  the  Niagara  Falls  Power  company  and  the 
Niagara  Falls  Hydraulic  Power  &  Manufacturing  company, 
are  represented  by  counsel.  Attorney  Franklin  D.  Locke 
represented  the  interests  of  the  former  and  Attorney  Romer 
the  latter  at  a  recent  conference.  J.  F.  Schoelkopf  of  the 
latter  company  was  also  present.  Mr.  Locke  stated  that  the 
company  had  not  received  notice  of  the  meeting  until 
Thursday  and  that  it  would  like  a  copy  of  the  proposed 
franchise,  that  it  might  study  it  and  be  prepared  to  make  an 
intelligent  statement  before  the  committee.  He  asked  that 
the  matter  be  put  over  a  few  days  until  the  official  representa- 
tives of  the  company  could  be  present.  The  city  clerk  was 
directed  to  send  a  copy  of  the  proposed  franchise  to  each  of 
the  companies. 

The  indications  are  that  there  will  soon  be  an  electric  road 
connecting  Buffalo  and  Olcott  on  Lake  Ontario,  via  Will- 
iamsville,  Swansville  and  Lockport.  Chas.  A.  Johnson, 
president  of  the  Lock  City  Electric  Railroad  company,  and 
Fred.  H.  Reed,  the  contractor,  both  of  New  York,  and 
William  Treis,  a  capitalist  of  Philadelphia,  were  in  Lock- 
port.  At  the  directors'  meeting  a  contract  was  closed  with 
the  Lockport  Gas  &  Electric  Light  company  to  furnish 
power  for  the  street  railway  in  the  city  of  Lockport  now 
about  completed. 

Trolley  affairs  continue  to  be  interesting  and  are  engross- 
ing the  attention  of  the  public.  The  extension  of  the  village 
system  at  Tonawanda  has  been  postponed  for  a  few  days 
pending  the  setting  aside  of  the  injunction.  The  BulTalo  & 
Niagara  Falls  company  is  now  doing  considerable  work,  and 
Payne  avenue  is  a  scene  of  more  than  usual  activity.  The 
New  York  Central  still  has  watchmen  on  the  lookout  for 
any  undertaking  on  the  part  of  the  Buffalo  and  Niagara  Falls 
men  to  lay  tracks  and  to  prevent  it  if  possible. 

Leonard  Henkle,  the  veteran  projector  of  Rochester,  the 
gentleman  who  has  formulated  a  scheme  for  utilizing  the 
power  of  the  Niagara  river  that  eclipses  all  others  in  esti- 
mates and  figures,  was  in  the  city  and  had  his  plans  on  ex- 
hibition at  the  office  of  Superintendent  Welch  in  Prospect 
Park.  In  an  interview  Mr.  Henkle  said  that  matters  with 
reference  to  his  project  had  recently  taken  a  new  turn.  He 
had  commenced  selling  stock  in  the  concern  at  $160  per 
share,  but  about  a  week  ago  a  party  of  Rochester  and  Boston 
capitalists  waited  upon  him  and  asked  him  if  he  would  stop 
Selling  stock  if  they  would  put  up  the  money  to  carry  his 
plans  forward.  They  said  they  were  going  to  Chicago  and 
would  return  on  Sunday  night  with  $500,000,  one-half  of 
which  they  would  immediately  make  subject  to  his  draft. 
They  were  as  good  as  their  word,  and  Mr.  Henkle  says  that 
he  now  has  $250,000  to  draw  upon.  He  says  that  the  com- 
pany will  be  capitalized  at  $40,000,000,  and  $7,000,000  will 
be  expected  from  allof  the  countries  of  the  world  as  gratuities 
in  the  way  of  columns,  etc.,  to  be  placed  in  the  building. 
The  plan  also  contemplates  the  construction  of  two  railroads 
at  a  cost  of  $77,000,000,  one  to  run  from  California  to  Maine 
and  one  from  Manitoba  to  the  St.  Lawrence  river.  The 
Bitffalo  Courier,  in  giving  the  above,  says  that  Mr.  Henkle 
returned  to  Rochester  for  a  few  days. 

Another  company  has  appeared  in  the  field  for  a  franchise 
to  conduct  electric  power  throughout  the  city  of  Buffalo.  "If 
the  Niagara  Falls  Power  company  will  not  come  to  us  we 
propose  to  go  to  them,"  say  Jacob  Musch  and  Thomas 
Murphy  in  a  petition  submitted  to  the  street  committee. 
The  petitioners  ask  for  a  franchise  to  enable  them  to  handle 
power  subject  to  such  reasonable  restrictions  as  the  Common 
Council  may  see  fit  to  impose.  They  have  undertaken  to 
form  a  company  \v\X\\  a  subscription  list  of  $1,000,000.  Of 
this  they  say  $ioo,ooohas  been  subscribed  within  a  few  days, 
and,  if  the  franchise  is  granted,  they  have  assurances  "that 
if  necessary  $5,000,000  will  be  subscribed  for  the  purpose  of 
this  enterprise."  The  jietitioners  ask  "the  right,  privilege 
and  franchise  to  erect  poles,  lay  conduits,  and  string  wires  in 
any  and  all  of  the  streets,  alleys  and  squares  of  the  city  of 
Buffalo  for  the  purpose  of  supplying  heat,  light  and  power." 
They  want  the  privilege  of  obtaining  power  "from  any  com- 
pany, firm,  person  or  persons  engaged  in  transmitting  elec- 
tricity in  Buffalo,  Niagara  Falls  or  elsewdiere  and  to  be  al- 
lowed to  connect  wires  for  the  purposes  of  such  electrical 
transmission."     The  petition   sets  fortli  the  purpose  of  the 
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new  compaoy  to  go  to  Niagara  Falls  if  necessary  and  bring 
power  10  Buffalo.  Alderman  Bradish  inclined  to  the  belief 
that  T-  F.  Schoelkopf  of  the  Niagara  Falls  Hydraulic  & 
Manufacturing  company,  the  rival  of  the  Cataract  company, 
was  behind  the  application  for  the  new  franchise.  Mr. 
Murphy  said  he  would  be  satisfied  to  have  the  corporation 
counsel  requested  to  draw  up  the  terms  of  the  franchise. 

Capitalists  have  swooped  down  upon  the  lively  village  of 
Depew,a  suburb  of  Buffalo,  and  have  bought  nearly  all  of  it. 
They  are  John  Jacob  Astor,  H.  Walter  Webb,  W.  Seward 
Wtbb  and  H.  McK.  Twombly.  There  is  much  significance 
in  this  deal.  It  seems  reasonable  to  suppose  that  the  gentle- 
men named  have  obtained  controlling  interest  in  this  com- 
pany because  there  is  a  definite  purpose  to  expend  a  very  large 
amount  of  money  in  improvements.  At  Niagara  Falls  they 
control  the  production  of  what  will  be  practically  unlimited 
electrical  energy.  That  this  energy  can  be  transmitted 
economically  to  Depew  and  there  used  in  the  various  man- 
ufacturing concerns,  there  is  no  doubt.  It  is  thought  certain 
that  there  is  some  definite  plan  in  view  that  will  be  developed 
soon  for  the  construction  of  other  great  shops  in  addition  to 
those  already  in  operation  at  Depew. 

A  hearing  has  just  been  held  before  the  mayor  of  Buffalo 
in  reference  to  the  Assembly  bill  which  gives  to  Alonzo  C. 
Mather  the  privilege-to  build  a  power  bridge  across  the 
Niagara  river  at  Buffalo  for  the  purpose  of  developing  elec- 
tric power.  A  delegation  of  about  fifty  citizens  was  present 
at  the  hearing  and  not  one  word  was  uttered  in  opposition 
to  the  approval  of  the  bill.  After  several  had  spoken  in 
favor  of  approving  it,  Mayor  Jewett  took  a  vote  and  all  who 
voted  at  all  were  in  favor  of  giving  to  Mr.  Mather  the  privi- 
lege he  asks.  Mr.  Mather,  the  originator  of  the  scheme, 
spoke  for  some  time.  In  an  affidavit  Mr.  Mather  said  that 
he  had  devoted  much  time  and  thought  and  quite  an  amount 
of  property  on  both  sides  of  the  river  with  that  end  in  view,  and 
had  expended  nearly  $7,000  in  constructing  working  models, 
in  drawing  specifications  and  in  American  and  Canadian 
patents,  and  in  consultation  with  not  only  American  engi- 
neers, but  prominent  engineers  from  Paris;  that  as  a  result 
of  these  investigations  he  believed  that  he  was  far  nearer  the 
solution  of  converting  the  power  of  Niagara  river  right  at 
Buffalo  into  electrical  energy  than  we  are  of  transmitting  it 
from  Niagara  Falls  to  Buffalo  in  commercial  quantities. 
After  the  hearing  Judge  Daniels  was  interviewed  and  he  said 
that  the  objection  of  the  War  Department  could  undoubt- 
edly be  overcome  if  proper  assurances  could  be  given  that 
the  bridge  would  not  obstruct  navigation.  Mr.  Mather  said 
he  had  as  yet  made  no  bargain  with  the  Canadian  govern- 
ment, but  he  believed  that  it  could  easily  be  done.  It  would 
be  a  great  advantage  to  Canada,  and  he  thought  the  Canadian 
government  would  be  quick  lo  see  it.  It  has  been  rumored 
that  the  Lehigh  Valley  railroad  was  interested  in  the 
scheme,  but  that  rumor  was  emphatically  denied.  Assem- 
blyman Braun  went  to  Albany  with  the  bill  bearmg  the  ap- 
proval of  the  mayor  of  Buffalo  and  the  citizens  of  this  city. 

F.  C.  P. 

Northwestern  Notations. 

Minneapolis,  June  14. — The  work  of  surveying  for 
the  electric  line  from  La  Crosse,  Wis.,  to  Neillsville, 
about  go  ninety  miles,  has  been  begun  under  direction-  of 
Fred  H.  Pickles,  engineer  of  Winona  Minn.  The  com- 
pany will  secure  power  from  Black  River  Fails. 

Shell  Rock,  Iowa,  citizens  want  electric  lights. 

Mayor  Born,  of  Sheboygan,  Wis.,  has  vetoed  the  resolu- 
tion accepting  the  bid  of  the  Sheboygan  Electric  Lighting 
company  for  ten  years  at  $95  per  lamp.  Several  months 
ago  the  company  wanted  to  contract  at  the  rate  of  $90  per 
lamp.  The  mayor,  who  was  then  alderman,  opposed  it  and 
finally  succeeded  in  having  bids  asked  for,  but  only  one  was 
received,  that  of  the  company,  at  an  advance  of  $5  per  lamp. 
His  veto  is  based  on  a  clause  in  a  former  franchise  in  which 
the  company  contracts  to  furnish  the  city  with  light  at  as 
low  a  rate  as  is  furnished  in  any  other  city  where  water 
power  cannot  be  obtained. 

The  Anaconda,  Mont.,  Electric  Light  &  Power  company 
is  purchasing  new  machinery  and  will  enlarge  the  plant  to 
double  its  present  capacity. 

The  trials  of  the  Central  Wisconsin  Interurban  Electric 
company  are  not  over  with  the  withdrawal  of  the  competing 
companies  from  the  field.  The  new  company  has  been 
rushing  work  in  Oshkosh,  Wis.,  but  the  local  street  railway 
people  executed  a  stragetic  move  by  laying  low  until  they 
had  all  materials  on  hand,  when  they  suddenly  began  laying 
rails  on  North  Jackson  street,  from  New  York  avenue  to 
the  fair  ground  gate,  a  section  for  which  the  Central  Wis- 
consin people  claimed  an  exclusive  franchise.  They  began 
work  at  10  p.  m.,  by  the  light  of  the  moon,  lanterns  and 
headlights.  When  the  opposition  learned  of  this  thej  sought 
the  Board  of  Public  Works  and  found  the  company  had  not 
secured  permission  to^tear  up  the  street,  and  was  in  violation 
of  the  ordinance.  The  chief  of  police  then  issued  an  order  to 
the  olificers  not  to  permit  the  Oshkosh  Street  Railway  com- 


pany to  tear  up  the  street  in  question,  and  ordered  work  to 
stop,  but  those  in  authority  declined  to  obey  and  there  was 
nothing  further  done  to  stop  work  that  night.  The  Oshkosh 
Street  Railway  people  had  a  franchise  to  that  street  some 
years  ago,  but  had  not  budt  and  operated  it  in  the  last  hve 
years,  as  provided  by  the  ordinance.  Their  opponents  claim 
that  the  franchise  is  void,  but  the  City  Council  has  never  de- 
clared it  void.  The  outlook  for  injunctions  and  legal  bat- 
tles generally  is  promising. 

G.  D.  Barnett,  an  employe  of  T.  P.  Benton  &  Son's 
electrical  machine  shop  in  La  Crosse,  Wis.,  was  instantly 
killed  by  the  bursting  of  a  wheel. 

Madrid,  Iowa,  has  voted  a  franchise  for  electric  lights  and 
telephones  to  J.  P.  Anderson. 

An  electric  line  between  Waterloo  and  Cedar  Falls,  Iowa, 
is  projected. 

W.  J.  Diehl  of  La  Crosse,  Wis  ,  secured  a  contract  with 
Lanesboro,  Minn.,  for  an  electric  light  plant. 

The  Consolidated  Street  Car  company  of  Sheboygan, 
Wis.,  has  contracted  wilhC.  E.  Loss  &  Co.  of  Chicago  for 
eleven  miles  of  electric  street  railroad  construction,  to  be 
done  in  sixty  days. 

Wheeler  tS;  Co.  of  Beloit,  Wis.,  ha\e  applied  for  an  elec- 
tric light  franchise  at  Rock  Valley,  la. 

There  is  talk  of  an  electric  plant  at  Hallock,  Minn. 

The  Sandstone  Supply  company  has  been  formed  to  sup- 
ply Sandstone  and  Hinckley,  Minn.,  with  light,  heat  and 
water. 

W.  J.  Bell,  an  electrician  of  Winona,  Minn.,  while  string- 
ing wires  near  Durand,  Wis.,  had  a  narrow  escape  from 
death.  He  was  at  the  top  of  a  pole  and  a  companion  was 
guiding  the  wire  through  the  top  of  a  tree,  when  lightning 
struck  the  wire,  and  Bell  saw  hii  assistant  come  out  of  the 
tree  like  a  flying  squirrel.  He  had  no  time  to  assise  him,  for 
the  next  second  he  went  down  too.  The  bolt  demolished 
the  cod  of  wire  which  lay  on  the  ground,  but  neithef  of  the 
two  was  severely  hurt. 

Walter  Lilly,  a  lineman  in  Dubuque,  la.,  while  working 
on  a  pole,  got  a  shock  and  fell  among  the  wires.  A  short- 
circuit  formed  through  his  body  and  blue  flames  played  all 
over  him.  The  current  was  shut  off  and  after  20  minutes 
he  was  taken  down.  He  will  probably  recover,  though  he 
is  said  to  have  received  a  current  of  2,000  volts. 

La  Crosse,  Wis.,  will  have  John  A.  Cole  make  an  esti- 
mate of  the  cost  of  a  municipal  electric  plant. 

Electric  cars  are  being  considered  in  Ft.  Madison,  la. 

The  Butte  Electric  company  is  enlarging  its  plant. 

The  Consumers'  L'ght  &  Power  company  h'as  been  in- 
corporated at  Spokane,  Wash.,  with  $250,000  capital. 

W.  N.  Stewart  of  Minneapolis,  representing  the  Siemens 
&  Halske  Electric  company,  is  in  Mankato,  Minn.,  to  nego- 
tiate for  putting  in  a  plant  to  operate  the  street  railway  and 
furnish  light  and  heat.  He  proposes  to  absorb  the  present 
street  car  and  electric  company,  if  possible,  and  improve 
the  plant,  practically  rebuilding  it,  or  put  in  an  entirely  new 
plant.  J.  H.  Finney  of  Minneapolis,  representing  the 
Fort  Wayne  Electric  corporation,  is  also  in  Mankato,  with 
a  similar  proposition. 

Mayor  A.  C.  Probert  of  Washburn,  Wis.,  is  in  a  very 
critical  condition  from  receiving  a  current  of  1,756  volts  by 
falling  on  the  dynamo  in  the  electric  light  plant.  He  was 
unconscious  for  several  hours,  but  hopes  are  entertained  for 
his  recovery. 

An  electric  line  from  Fort  Dodge,  la.,  to  "Wild  Cat 
Cave"  is  proposed.  M. 


PERSONAL. 


W.  H.  McKinlock,  president  of  the  Metropolitan  Electric 
company,  Chicago,  has  been  enjoying  a  fishing  expedi- 
tion during  the  last  week.  On  his  return  he  brought  with 
him  ample  evidence  of  his  success. 

B.  J,  Launiere,  formerly  secretary  of  the  Grand  Rapids 
Machinery  &  Electric  company,  has  accepted  a  position  as 
traveling  salesman  for  the  Metropolitan  Electric  company, 
Chicago.  Mr.  Launiere  possesses  remarkable  ability  and  he 
is  well  liked  by  the  trade. 

Secretary  A.  D.  Newton,  of  the  Eddy  Electric  Manufactur- 
ing company  ot  Windsor,  Coim.,  Avas  married  to  Miss  Ger- 
trude  Hyde  of  Plartford,  Conn.,  on  June  12th.  Mr,  New- 
ton, who  is  very  popular  among  electrical  men,  is  to  be  con- 
gratulated on  his  good  fortune.  Mr.  and  Mrs.  Newton  will 
be  at  home  after  October  ist,  at  362  Laurel  street,  Hartford, 
Conn. 

Henry  C.  Parmly,  senior  member  of  the  real  estate  firm 
of  Parraly  Brothers,  Chicago,  and  a  member  of  the  board 
of  directors  of  the  Standard  Electric  company  from  its  in- 
ception, died  recently.  Mr.  Parmly  was  born  in  Paines- 
viUe,  Ohio,  in  1836,  and  educated  in  Ohio  colleges.  In 
1S60  he  went  to  Paris  and  there  formed  a  partnership  with 
his  cousin,  George  W.  Parmly,  a  physician  widely  known 
in  Europe,  and  the  young  firm  gradually  built  up  a  large 
practice  in  medicine  and  dentistry  among  the  nobihty  of 
France.  Returning  to  this  country  in  1S73,  he  was  married 
to  Miss  Flattie  Sumner,  and  shortl>  thereafter  located  in 
Chicago.  Engaging  in  the  real  estate  business,  success  at- 
tended his  efforts,  and  at  the  time  cf  his  death  he  owned 


valuable  properties  in  the  heart  of  Chicago.  Though  of  a 
quiet,  retiring  disposition,  yet  he  was  a  charming  compan- 
ion, a  loyal  friend,  an  upright,  wholesome  and  progressive 
citizen. 


TRADE  NEWS. 

L.  M.  Moyes,  the  manufacturer  !of  the  Combine  safety 
water-tube  boiler,  announces  that  he  lias  entered  suit  through 
his  attorneys,  Biddle  &  Ward  of  Philadelphia,  against  the 
Stirling  Boiler  company  of  Earberton,  Ohio. 

The  reputation  of  the  Meston  standard  type  fan  motor, 
manufactured  by  the  Emerson  Electric  Manufacturing  com- 
pany, St.  Louis,  can  well  be  judged  from  its  output,  which 
last  week  reached  the  10,000  mark.  The  company  has 
started  on  the  manufacture  of  the  second  10,000. 

General  Sales  Agent  P.  C.  Ackerman,  of  the  American 
Electrical  Works,  has  left  his  New  York  office  for  an  ex- 
tended trip  through  the  central  and  western  states.  It  is 
rumored  that  he  took  a  trunk  this  time  in  order  to  have  suffi- 
cient room  for  orders  for  the  well-known  products  which  he 
advocates. 

The  Louisville  Electrical  Works  of  Louisville,  Ky.,  have 
established  an  eastern  office  at  203  Broadway,  New  York, 
in  charge  of  J.  A.  Machado,  who  in  the  future  will  repre- 
sent the  company  in  New  York  and  vicinity  in  the  sale  of 
the  Phcenix  transformer,  which  is  rapidly  making  an  envi- 
able reputation. 

The  West  End  Railway  company  of  Boston  has  recently 
placed  an  order  with  the  General  Electric  company,  cover- 
ing two  Soo  kilowatt  generators,  two  1,300  kilowatt  and  one 
1,500  kilowatt,  all  to  be  directly  connected  to  the  engines. 
This  is  one  of  the  largest  orders  for  railway  generators  ever 
placed  at  one  time. 

H.  F.  Kellogg,  ofW.  B.  Southgate  &  Co.  of  Boston, 
Mass.,  paid  the  New  York  office  of  the  Western  Elec- 
trician a  call  last  week,  on  his  return  from  a  trip  from 
the  South.  He  reported  an  active  condition  of  business 
through  the  South  and  stated  that  there  was  a  prospect  of  a 
very  bright  trade  in  the  future.  This  concern  is  now  hand- 
ling the  entire  product  of  two  slate  quarries,  which  they  fin- 
ish to  meet  all  the  requirements  necessary  in  fine  switch- 
boards and  other  electrical  furnishings. 

Warren  Webster  &  Co.,  Camden,  N.  J.,  specialists  in  ex- 
amining steam  plants  where  increased  economy  in  fuel  is  de- 
sired by  utilizing  wasle  exhaust  steam,  report  considerable 
activity  in  their  business,  by  reason  of  a  recognized  appreci- 
ation of  their  manufactures  in  comparison  with  other  appa- 
ratus for  a  similar  purpose.  Among  the  recent  orders  for  ihe 
Webster  ''Vacuum"  feed  water  heater  and  purifier,  and  in 
addition  to  numerous  contracts  for  the  vacuum  system  of 
steam  heatmg,  without  back  pressure  upon  the  engine — Web- 
ster steam  and  oil  separators — the  firm  reports  contracts 
^ggi'^i^^ting  10,000  horse  power  from  the  leading  concerns 
in  the  country. 

Chicago's  electrical  district  is  undoubtedly  enlarging  its 
territory  on  the  south.  A  year  or  so  ago  the  majority  of 
Chicago's  supply  houses  were  in  the  district  north  of  Adams 
street.  Now  a  large  number  of  concerns  are  to  be  found 
with  their  headquarters  south  of  the  postoffice,  although 
there  are  still  quite  a  number  north  of  Adams  street.  Among 
the  last  to  move  into  the  southerly  district  is  the  New  York 
Insulated  Wire  company.  It  will  be  remembered  that  this 
concern  had  its  quarters  at  So  Franklin  street,  but  Western 
Agent  J.  Wolff  felt  that  a  more  advantageous  location 
would  be  in  the  southern  district  and  moved  to  320  Dear- 
born street.  Mr.  Wolff  without  doubt  has  made  a  good 
selection  of  offices.  The  headquarters  at  320  Dearborn 
street  are  between  Van  Buren  and  Harrison  streets,  and  the 
offices  occupy  the  entire  ground  floor  through  to  Custom 
House  place.  The  suite  consists  of  Mr.  WoIfTs  private 
office,  the  general  office,  and  a  commodious  store  room  at 
the  back;  a  large  dry  cellar,  too,  admits  of  the  storage  of  a 
full  stock  of  wire.  With  such  conveniently  located  quarters, 
and  so  genial  and  energetic  a  representative,  it  is  easily  un- 
derstood how  the  New  York  Insulated  Wire  company  feels  so 
much  encouraged  over  the  prospects  for  business.  The 
f ''  t  ihat  Mr.  Wolff  carries  a  full  stock  of  wire  in  Chicago 
g"i.v  ri  Irng  way  toward  enabling  him  to  add  to  that  grow- 
ing b-sluess  so  largely  due  to  his  popularity. 


BUSINESS. 


The  Hemingray  Glass  company  of  Covington,  Ky.,  is 
still  supplying  the  electrical  trade  with  a  large  proportion  of 
its  glass  insulators.  Various  sizes  and  styles  are  made,  and 
all  give  satisfaction. 

H.  H.  Harrison  has  acquired  an  interest  in  the  business  of 
R.  B.  Corey,  Havemeyer  building,  New  York,  and  will  be 
associated  in  the  active  management.  Mr.  Harrison  was 
for  several  years  prominently  connected  with  the  White- 
Crosby  company,  contracting  engineers  of  New  York. 

The  Wagner  Electric  Manufacturing  company,  St.  Louis, 
is  endeavoring  to  keep  pace  with  the  demand  for  its  well- 
known  transformers  and  fan  motors,  but  although  its  force 
is  workmg  overtime  the  company  is  considerably  behind  in 
its  orders.  The  prospects  for  a  large  fall  trade  are  very 
bright. 

E.  Kuhlman,  of  the  Kuhlraan  Electric  company  of  Elk- 
hart, Ind.,  was  in  Chicago  on  Monday.  He  is  exploiting 
the  Elkhart  transformer,  which,  with  its  high  efficiency,  low 
leakage,  good  regulation,  simple  construction,  durability 
and  removable  coil,  seems  to  be  meeting  the  success  it  de- 
serves. 

General  Manager  Hugo  Bendix,  of  the  Boudreaux  Dy- 
namo Brush  company  of  New  York,  reports  that  the  orders  for 
fune  are  far  ahead  of  May,  and  from  nearly  every  customer 
duplicate  orders  are  being  received.  Testimonials  of  the  per- 
fection of  this  dynamo  brush  are  being  compiled  for  publica- 
tion.     These   letters  are  numerous   and   from    prominent 
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central  station  managers.  J.  W.  Brooks  &  Co.  of  San  Fran- 
cisco, Cal.,  have  been  appointed  sole  agents  for  the  Pacific 
coast. 

The  Julius  Andrae  &  Sons  company  of  225  West  Water 
street,  MiiwauUee,  is  doing  a  booming  business  in  telephones 
and  telephone  supplies.  ■  The  celebrated  Milde  microphone 
is  used  in  all  the  Andrae  telephones.  Milwaukee  papers 
report  that  Mr.  Andrae  has  purchased  the  buildings  at  162 
to  16S  West  Water  street  for  $125,000  in  cash. 

The  Electric  Appliance  company,  Chicago,  has  succeeded 
in  securing  the  general  western  agency  for  another  very  de- 
sirable specialty,  a  staple  article  for  which  there  is  a  big  de- 
mand. Its  control  and  sale  in  the  West  by  the  Electric  Ap- 
pliance  company  is  considered  a  very  desirable  arrangement. 
A  large  Chicago  stock  will  be  carried,  placing  the  company 


in  a  position  with  facilities  possessed  by  very  few  supply 
houses  in  the  country.  The  company  promises  a  big  sur- 
prise when  it  announces  the -particulars  of  this  deal  through 
the  advertising  pages  of  the  Western  Electrician. 

The  annual  catalogue  of  the  Law  Battery  company  of 
New  York  is  always  expected  to  contain  full  data  regarding 
primary  batteries  and  their  attendant  appliances.  The  cat- 
alogue of  this  concern  for  1S95  is  one  of  the  most  complete 
publications  of  its  kind  ever  issued,  containing  an  exhaust- 
ive treatise  upon  batteries  and  profusely  illustrated  through- 
out, making  a  very  desirable  book  of  reference  upon  this 
subject.  The  Law  Battery  company  has  recently  erected  a 
factory  at  Cranford,  N.  J.,  where  it  manufactures  all  parts 
pertaining  to  their  batiery  cells  and  various  linesof  medical 
apparatus.  This  company  will  continue  to  push  to  the 
front  its  "old  reliable"  battery. 


Nations  may  be  ungrateful, but  the  chief  officials  in  our  west, 
ern  cities  are  not  so  constituted,  judging  from  a  letter  re- 
ceived by  the  Standard  Electric  company,  Chicago,  from 
which  the  following  extract  is  taken:  "The  (Standard  arc) 
dynamo  we  bought  of  you  has  been  in  constant  use  in  all-" 
night  service,  since  November,  1S93,  and  has  not  cost  one 
cent  for  repairs.  I  find  it  much  more  economical  to  operate 
— in  the  amount  of  power  required — than  any  other  dynamo 
we  use."  The  Standard  company  during  the  last  few 
months  has  installed  nearly  a  dozen  municipal  lighting  plants, 
including  one  for  the  city  of  Springfield,  Illinois,  having  a 
capacity  of  700  arc  lamps;  one  for  the  town  of  Newton;  one 
for  the  city  of  Logansport,  Ind.,  and  one  each  for  Paducah, 
Ky.,  Fulton,  Mo.,  Jamestown,  N.  Y.,  Harrisonville,  Mo.. 
Independence,  Iowa,  Willoughby,  Ohio,  Kearney,  N.  J., 
and  Chesaning,  Mich. 
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540,620.  Electric  Circuit.  William  W.  Alexander,  Kan- 
sas City,  Mo.     Application  filed  March  24,  1S90. 

The  combination  consists  of  a  relay  provided  with  front  and 
back  contacts,  its  armature,  a  battery,  a  sounder,  and  a  switch 
in  the  sounder  circuit,  a  signal  controlling  device  having  a 
toothed  wheel  and  pawls  on  a  division  of  the  battery  circuit, 
and  operated  by  the  back  contact  of  the  relay-  The  sounder 
and  signal  conCrolline  device  are  operated  by  the  same  battery 
without  interfering  with  each  other,  and  a  different  or  contrary 
action  is  produced  by  the  line  pulsations  upon  the  sounder  from 
that  upon  the  signal  controlling  device. 

540,642.  Automatic  Electric  Railway  Signal.  William 
Daves,  Jersey  City,  N.  J.  .\pplication  filed  February 
14,  1895. 


NO.    541,001. 

This  apparatus  comprises  a  rotative  signal  staff  and  a  com- 
mutator, a  track  circuit,  a  signal  controlUnif  magnet  in  the 
track  circuit  adapted  to  be  cut  out  of  circuit  by  the  presence  of 
a  train  on  the  track  section,  a  relay  interposed  in  the  track  cir- 
cuit and  adapted  to  stand  open  and  be  cut  out  when  the  track 
circuit  is  employed  to  (harge  the  signal  magnet,  and  to  be 
closed  when jhe  train  has  passed  from  the  track  settion,  and  a 
signal  operating  battery  circuit,  having  a  signal  magnet  inter- 
posed therein  and  completed  by  having  one  of  its  lines  through 
the  contact  piece  of  the  relay  to  the  signal  magnets,  so  that 
when  the  train  has  passed  from  the  track  section  the  track  bai- 
lerj'  will  energize  the  relay,  and  the  signal  battery  will  energize 
the  signal  magnet  to  operate  the  signal  mechanism,  after  which 
the  re  ay  and  signal  and  signal  battery  circuits  are  broken  and 
the  signal  held  at  safety  by  the  track  circuit. 

540,653.  Supply  System  for  Electric  Railways.  Oscar  A. 
Enholm,  New  York,  N.  Y.  Application  filed  Novem- 
ber 3,  1891. 

This  arrangement  is  composed  of  a  group  of  electro- magnetic 
circuit  controllers  outside  of  the  roadbed,  and  arranged  to  be 
easily  accessible,  each  controller  beinij  electrically  connected 
with  one  exposed  terminal  head  in  the  roadbed. 

540,664.  Electric  Railway.  Sebastian  Hoeninger,  Mil- 
waukee, Wis.     Application  filed  August  15,  1894. 

In  the  cut  is  shown  the  combination  of  a  suspended  yoke,  an 
insulated  hanger  central  of  the  same,  insulators  pivoted  to  the 
ends  of  the  yoke,  and  trolley  wire  sections  secured  to  these 
pivotal  insulators  to  normally  lap  each  other  in  the  insulated 
hanger. 

540,66s.  Regulation  of  Alternating  Generators.  Rudolph 
M.  Hunter,  Philadelphia,  Pa.  Application  filed  June 
21,  1S94. 

The  cut  shows  an  "arrangement  including  an  alternating  cur- 
rent generator,  line  circuits  leading  therefrom  for  supplying 
energy  to  translating  device^  at  distant  places,  a  separate  con- 
tinuous current  generator  or  exciter,  an  exciting  circuit  leading 
from  the  continuous  current  generator  for  supplying  current  to 
the  field  magnets  of  the  alternating  current  generator,  a  regu- 
lating armature  for  generating  counter-electromotive  force  ar- 
ranged in  the  exciting  circuit,  field  magnet's  for  producing  a 
magnetic  field  in  the  vicinity  of  the  regulating  armature,  and 
adjustable  devices  for  shifting  the  poles  of  the  regulating  arma- 
ture relatively  to  the  poles  of  the  field  magnets  for  :he  purpose 
of  varying  the  speed  of  the  regulating  armature,  and  thereby 
controlling  the  counter-electromotive  force. 


no;  540,664 

540,685.     Electric  Brake.  William  B.  Potter,  Schenectady, 
N.  Y.     Application  filed  March  9,  1895. 

A  controlling  switch,  a  brake  switch,  a  reversing  switch,  an 
interlocking  mechanism  between  the  switihes,  and  means  ar- 
ranged to  vary  the  effect  of  the  interlock  in  accordance  wiih 
variations  o!  position  of  one  of  the  switches  are  features  of  this 
invention, 

540,781.     Telephone    Transmitter.       Daniel    Drawbaugh, 
Eberly's    Mill,     Pa.     Application  filed   February    16, 

1895. 

One  claim  is  given:  In  a  telephonic  transmitter,  the  combi- 
nation with  the  body  having  the  central  opening,  the  diaphragm 
and  rear  plate  of  the  electrodes,  a  felt  pad  held  in  the  central 


opening  in  the  body  and  surrounding  the  electrodes  to  form  a 
chamber  between  them,  and  comminuted  resistance  conductor 
located  in  the  chamber. 

540,800.  Electric  Arc  Lamp.  Samuel  P.  Parmly,  Chi- 
cago, 111.     Application  filed  October  26,  1S91. 

A  pair  of  carbon  pencils  for  an  arc  lamp  is  adapted  to  be  pre- 
sented end  to  end,  and  to  be  adjusted  toward  one  another  as 
they  are  consumed  by  an  arc  passing  between  them,  formed 
each  as  a  flattened  bar  or  prism  thickest  at  the  middle  and  be- 
coming thinner  toward  the  edges. 

540,859.  Electric  Railroad  Signal.  Burton  H.  Gedge, 
Anderson,  Ind.     Application  filed  May  20,  1892. 

In  a  system  of  electric  signals,  the  combination  of  the  lines  of 
rails,  each  line  separated  at  desired  intervals  by  forming  divi- 
sions, and  there  connected  to  an  elcctro-magnel,  in  connection 
with  the  source  of  electricil  energy,  and  other  intervals  be- 
tween the  first  named  insulation,  also  electrically  insulated, 
and  the  lines  of  electric  conductors  separated  near  the  electro- 
magnets, and  capable  of  being  put  into  circuit  by  the  circuit 
closers,  adapted  to  be  closed  by  the  electro-magnets,  the 
mechanism  being  a  part  of  a  system  of  which  locomotives  pro- 
vided with  electric  signal  devices  are  the  complementary  part. 

540,883.  Trolley.  William  E.  Steinbach,  Philadelphia, 
Pa.     Application  filed  April  6,  1S95. 

A  trolley  formed  with  auxiliary  rollers  whiih  are  adapted  to 
engage  with  the  trolley  wire,  and  a  crank  arm  for  separating 
the  rollers  to  permit  the  same  to  be  disconnected  from  the  wire, 
is  shown  in  the  accompanying  illustration, 

540.899.  Telegraphic  Apparatus.  Louis  Boudet  and  Pierre 
Lacombe,  Lumel,  France.     Application  filed  October 

20,  1894. 

In  the  transmitter  described  there  is  the  combination  with  a 
suitable  dial,  of  a  plurality  of  hands  carried  by  shafts  concen- 
tric one  with  another,  a  toothed  wheel  secured  to  each  of  the 
shafts,  a  plurality  of  electrically  conducting  circuits  similar  in 
number  to  the  wheels,  shafts  and  hands,  and  a  vibrating  con- 
tact making  and  breaking  strip  l'>cated  adjacent  to  each  of  the 
toothed  wheels,  so  as  to  be  vibrated  by  the  rotation  thereof  and 
forming  part  of  one  of  such  conductinij  circuits. 

540.900.  Conduit  Electric  Railway.  David  Brooks,  Jr., 
Philadelphia,  Pa.     Application  filed  June  9,  1S92. 

The  principal  parts  in  this  device  are  a  conduit  with  slot,  an 
insulating  support  on  hangers  in  the  conduit,  a  continu- 
ous conductor  on  the  support,  insulating  strips  on  the  con- 
tinuous conductor,  a  secticnal  conductor,  with  separated  ends 
on  the  strips,  pieces  connecting  the  ends  of  the  sections  and  the 
continuous  conductors,  a  receiver  movable  in  the  slot,  a  frame 
protecting  the  receiver,  and  a  chain  secured  to  the  receiver  and 
in  contact  with  the  sectional  conductor. 

540.901.  Conduit  Railway  Conductor.  David  Brooks, 
Jr.,  Philadelphia,  Pa.  Application  filed  February  27, 
1892. 

This  is  a  continuous  conductor,  sectional  conductors  and  in- 
sulating material  between  the  continuous  and  the  sectional  con- 
ductors, and  pieces  of  fusble  material  electrically  connecting 
each  of  the  sections  with  the  continuous  conductor, 

540.959.  Telephone  Transmitter.  Daniel  Drawbaugh, 
Eberly's  Mill,  Pa.  Application  filed  February  23, 
1S95. 

This  transmitter  has  a  fixed  and  a  removable  electrode,  a 
body  of  granular  carbon  interposed  between  the  electrodes,  an 
elastic  carbon  holder  having  an  opening  of  a  size  to  fit  the  elec- 
trodes, thereby  to  keep  the  granular  carbon  in  operative  posi- 
tion with  relation  thereto,  and  means  for  adjusting  the  remov- 
able electrode  to  and  from  the  fixed  electrode  and  locking  it  in 
its  adjusted  position. 

540.960.  Carbon  Holder  for  Telephones.  Daniel  Draw- 
baugh, Eberly's  Mill,  Pa.     Application  filed  February 

21,  1S95. 

A  carbon  holder  for  telephone  transmitters,  comprising  an 
annu'us  wholly  of  sponge, 

540.961.  Telephone  Electrode.  Daniel  Drawbaugh,  Eb- 
erly's Mill,  Pa.     Application  filed  February  21,  1895. 

A  closed  casing,  a  disk-Hke  annulus  filling  the  space  between 
sides  of  the  casing,  carb>n  buttons  within  the  casing  of  a  size 
to  fit  the  opening  in  the  annulus,  and  a  body  of  granular  carbon 
interposed  between  the  buttons. 

540,969.  Telephone.  Stephen  Z>.  Field,  Stockbridge, 
Mass.     Application  filed  December  5,  1S94. 

A  magneto  telephone  is  described,  having  two  independent 
circuit  windings  in  inductive  relation  to  each  other,  one  of  the 
windings  being  in  mechanical  connection  with  the  diaphragm 
and  forming  a  closed  circuit  complete  in  itself,  and  the  other 
being  adapted  for  connection  in  a  main  line  circuit. 

540,974.  ,  Multiplex  Telegraphy.  Daniel  B.  Grandy,  St. 
Louis,  Mo.     Application   filed  December  17,  1S94. 

In  a  quadruple.x  or  multiplex  telegraph  system,  the  combina- 
tion with  the  main  line  circuits,  the  means  for  producing 
signals  simultaneously  in  each  direction  by  changing  the  polar- 
ity of  the  line  currents,  and  the  means  for  producing  other  and 
independent  signals  simultaneously  in  each  direction  by  vary- 
ing the  strength  of  said  line  currents,  of  an  additional  resist- 
ance in  the  form  of  coils  differentially  wound  on  iron  cores,  con- 
densers shunted  around  said  resistance,  and  electro-magnets 
connected  in  said  shunt  circuits  with  said  condensers  around 
said  resistance,  so  that  said  resistance  offers  but  Utile  impe- 
dance to  outgoing  currents  beyond  its  ohmic  resistance,  while 
incoming  currents  encounter  a  high  impedance  from  the  self- 
induction  therein,  and  a  stronger  charge  is  thereby  caused  to 
,    enter  the  condenser  in  one  of  said  shunt  circuits. 


540,999.  Electrically  Driven  Fan.  Henry  G.  Morris, 
Philadelphia,  Pa.     Application  filed  February  9,  1894. 

The  invention  as  described  combines  a  base,  an  electric 
motor  thereon,  a  vertical  driving  shaft,  a  disk  on  the  shaft,  a 
series  of  blades  extending  above  and  below  the  disk  at  its 
peripher\-,  a  ring  inclosing  a  portion  of  each  of  the  lower  blades, 
and  another  ring  inclosing  a  portion  of  each  of  the  upper  blades, 
the  rings  forming  an  annular  space  between  them,  and  the 
driven  disk  forming  a  deflector, 

541,001.^  Electric  Carriage.  Henry  G.  Morris  and  Pedro 
G.  Salom,  Philadelphia,  Pa.  Application  filed  Januai7 
19,  1S95. 

The  details  of  construction  are  shown  in  the  illustration.  The 
first  claim  is  reproduced:  The  combination  in  an  electric 
carriage,  of  the  rear  axle,  the  driving  wheels  thereon,  the  front 
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axle  and  wheels,  a  frame  attached  to  the  rear  axle,  a  ling  sec 
tion  on  the  front  of  the  frame,  springs  on  the  front  axle,  a  ring 
section  carried  by  said  springs,  a  body  atta'-hed  to  the  frame  at 
the  forward  end  springs  mounted  between  the  frame  and  body 
at  the  rear,  an  electric  motor  carried  by  the  frame,  an  interme- 
diate shaft  mounted  in  bearings  on  the  frame,  pinions  on  the 
shaft,  and  gear  wheels  on  the  driving  wheel  meshing  with  the 
pinionc,  and  equalizing  gearing  between  the  motor  shaft  and 
the  intermediate  shaft. 

541.019.  Electric  Wire  Lock  and  Support.  Daniel  W, 
Smith,  St.  Louis,  Mo.  Application  filed  September 
10,  1S94. 

A  suitable  trolley  wire  hanger  is  employed  in  combination 
with  the  guy  wire  clamp,  having  a  transverse  recess  in  its  upper 
side,  a  lateral  enlargement  of  the  recess,  downwardly  curved 
side-grooves  intersecting  the  recess  at  their  inner  ends,  and  to- 
gether extending  continuously  from  end  to  end  of  the  clamp, 
and  a  suitable  pivot  passing  through  the  lateral  enlargement  of 
the  recess  and  encaging  (he  trolley  wire  hanger,  so  that  the 
head  of  the  pivot  will  be  located  below,  but  out  of  contact  with 
the  overlying  guy  wire. 

541.020.  Conduit  Electric  Railway.  Daniel  W.  Smith, 
St.  Louis,  Mo.     Application  filed  September  10,  1S94. 

A  loop  is  formed  integral  with  and  in  the  length  of  the  con- 
ductor at  the  crossings  of  the  conduit,  the  loop  comprising  the 
vertically  bent  portions,  horizontally  bent  portions  and  the  cir- 
cular loop  ail  bent  f  om  the  length  of  the  conductor. 

541,024.  Electro-magnetic  Combination  Lock.  Emory 
Stockwell  and  Herbert  C.  StQckwell,  Stamford,  Conn. 
Application  filed  August  6,  1S54. 

A  series  of  independently  operated  tumblers  are  adapted  to 
control  the  fence, while  an  independent  electric  device  is  provided 
for  separately  operating  each  of  the  tumblers,  as  well  as  means 
for  operating  the  electric  devices. 

541,036,  Telephone  Transmitter.  Charles  Clamond,  Paris, 
France.     Application  filed  March  20.  1S95. 
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Included  in  this  device  are  a  movable  electrode  and  sound 
receiving  diaphracm  in  a  telephone  circuit,  an  adjacent  recep- 
tacle, abridge  within  the  receptacle,  a  plastic,  viscid,  conduct- 
ing paste  contained  within  the  receptacle,  and  a  loosely  sup- 
ported ball  encompassed  by  the  paste  and  maintained  in  the 
■described  relation  to  the  movable  electrode. 

541,037.     Telephone  Transmitter.  Charles  Clamond,  Paris, 
France.     Application  filed  Maroii-2o,  1S95. 

A  pendulous  electrode  is  suspended  within  plastic,  viscid 
■microphonic  conducting  paste,  in  combination  with  a  vibratory 
diaphragm  electrode  between  which  and  the  strepended  elec- 
trode the  paste  inlen'enes. 
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James  E.  Keelyn. 

In  the  struggle  for  sapremacy  in  the  pending  telephone 
Iiti"alion  and  consequent  control  of  the  situation,  one  of 
the  most  active  leaders  of  the  anti-Bell  forces  is  the  subject 
of  this  sketch.  James  E.  Keelyn  was  bom  at  Albany,  N. 
v.,  jS  years  ago,  and  came  to  Chicago  when  a  mere  boy. 
For  30  years  he  has  lived  in  the  West,  and  much  of  that 
time  in  Chicago.  He  may,  therefore,  be  justly  considered 
a  typical  western  business  man,  enterprising,  energetic,  re- 
sourceful, and  keenly  alive  to  the  advantages  offered  in  the 
opening  up  of  the  telephone  lield  to  the  public.  He  has 
become  thoroughly  familiar  with  the  Bell  policy  and  meth- 
ods through  long  service  with  that  company,  and  his  knowl- 
edo'e  of  that  concern's  great  resources,  and  his  willingness 
to  enter  the  field  against  that  corporation,  shows  his  confi- 
dence in  the  ultimate  success  of  the  anti-Bell  crusade. 

Mr.  Keelyn  became  interested  in  telephony  at  an  early 
day  in  the  history  of  its  commercial  life.  He  entered  the 
Wisconsin  Telephone  company  when  it  was  formed,  and  was 
manager  of  the  Racine  exchange  from  iSSo  to  1S85.  In  May 
of  the  latter  year  he  engaged  in  business  independently,  but 
continued  to  keep  in  touch  with  the  telephone  situation. 
His  experience  in  general  electrical  construction  business 
wave  him  a  wider  acquaintance,  and  was  valuable  in  other 
ways.  Anticipating  the  expiration  of  valuable  patents  held 
by  the  Bell  people,  he  began  his  preparations  to  re-enter 
the  telephone  business,  and  in  1890  formed  the  Western 
Telephone  Construction  company  of  Chicago,  of  which  he 
is  president.  He  has  devoted  much  time  and  study  to  the  Bell 
company's  policy,  methods,  and  the  system  of  that  corpora- 
tion, and  is  probably  as  will  equipped  as  any  man  in  the  coun- 
try to  lead  the  opposition  to  the  old  concern.  He  has  suc- 
ceeded in  gaining  the  confidence  of  many  representative 
telephone  men,  engaged  like  himself  independently  of  the 
Bell  company  in  developing  the  telephone  field,  and  with 
their  assistance  he  formed  the  anti-Bell  organization  known 
as  the  Telephone  Protective  Association  of  America,  which 
has  been  in  consultation  at  Pittsburg  this  week. 

It  is  a  noteworthy  fact  that  Mr.  Keelyn  is  conservative 
in  his  business  methods,  and  that  this  movement  which  he 
is  now  leading  is  intended  for  the  protection  of  the  mem- 
bers against  attacks  by  the  Bell  company  rather  than  an 
effort  to  stir  up  prejudice  against  the  old  corporation.  It 
is  his  belief  that  the  telephone  field  is  too  extensive  for  one 
company  to  control  if  the  full  possibilities  that  are  offered 
are  to  be  developed,  and  in  support  of  this  position  he  cites 
the  fact  that  while  the  Bell  company  has  made  phenomenal 
progress  in  introducing  and  extending  this  business,  it  has 
not  begun  to  exhaust  the  possibilities  presented.  It  is  not 
to  be  inferred,  however,  that  this  conservatism  of  Mr. 
Keelyn  will  prevent  him  from  stubbornly  opposing  every 
effort  of  the  Bell  company  to  once  more  monopolize  the 
field  and  retaliate  -every  attack  that  is  made  upon  him  or 
his  associates.  His  record  already  establishes  the  fact  that 
he  is  ready  to  defend  his  interests,  and  that  he  is  full  of 
expedients  and  measures  with  which  to  meet  his  powerful 
opponent. 

Socially,  Mr.  Keelyn  is  a  very  pleasant  and  agreeable 
companion,  and  enjoys  popularity  and  confidence  in  the 
community.  He  has  a  pleasant  home  at  Evanston,  Chi- 
cago's favorite  suburban  town.  In  18S5,  Mr.  Keelyn  mar- 
ried a  daughter  of  David  Lawton  of  Racine,  Wis,  He  is 
very  much  attached  to  his  family,  which  comprises  his  wife 
and  one  son. 


The  Oshkosh  Northwestern  Telephone  company  has  ac- 
cepted the  franchise  which  was  granted  to  it  at  Oshkosh, 
and  there  is  some  indication  of  rival  lines  in  that  city  before 
a  great  while. 

Telephone  Protective  Association. 

A  dispatch  from  Pittsburg,  June  24th,  says:  -'An  ad- 
journed meeting  of  the  executive  committee  of  the  Tele- 
phone Protective  Association  of  America,  recently  formed 
in  Chicago,  held  an  executive  session  for  the  purpose  of 
completing  its  organization  and  plans.  The  association  em- 
braces about  40  telephone  manufacturing  concerns  and 
plants.  It  is  not  a  corporation;  it  is  not  a  trust.  It  owns 
neither  stock  nor  patents.  It  is  an  association  designed  to 
protect  and  further  the  interests  of  its  members,  and  it  pro- 
poses to  prove  that  the  earth  and  the  fullness  thereof  doesn't 
belong  solely  to  the  American  Bell  Telephone  company,  and 
to  that  end  will  stand  between  it  and  other  companies,  users 
and  exchanges. 

"The  officers  so  far  elected  are:    President,  J.  E.  Keelyn 


Telephone  Competition  in  Wisconsin. 

After  trying  without  success  to  get  a  franchise  in  the  city  of 
Berlin,  Wis.,  the  Badger  Telephone  company  finally  entered 
that  place  without  a  franchise.  After  reaching  the  city  lim- 
its, the  workmen  set  poles  on  private  land  as  far  as  they 
could,  and  then  set  them  on  the  river  bank,  on  government 
land.  From  the  river  the  wires  were  strung  from  building 
to  building,  wherever  permission  could  be  obtained,  and  the 
company  put  in  some  telephones.  Two  other  telephone 
companies  had  been  granted  franchises  in  Berlin,  and  the 
city  officials  did  not  care  to  grant  any  more  franchises  be- 
cause the  city  was  in  danger  of  being  made  unsightly  by  too 
many  poles.  The  Badger  company  operates  a  line  through 
Waushara  county  and  so  does  another  company  which  has 
quite  a  large  exchange  in  Berlin. 


The  officials  of  the  local  telephone  company  lay  stress 
upon  the  fact  that  it  costs  more  to  serve  15,000  subscribers 
than  200.     This  is  doubtless  true. 

But  it  is  also  true  that  the  15,000  subscribers  pay  more — 
proportionally  and  disproportionally — for  their  'phones.  In 
a  200  'phone  exchange  $50  a  year  is  a  high  rental,  making 
an  income  for  the  company  of  $10,000  a  year.  In  Chicago, 
with  15,000,  it  is  moderate  to  put  the  average  rental  at  $100, 
or  $1,500,000  a  year  gross  income.  It  is  the  only  business 
in  the  world  which  demands  bigger  profits  with  larger  sales. 
Th^re  is  neither  logic  nor  justice  in  the  position  of  the  tele- 
phone company. 

No  sane  business  man-  and  the  Chronicle  is  representa- 
tive of  the  sane  business  sense  of  the  community — will  deny 
to  the  telephone  company  the  right  to  make  a  reasonable 
profit  on  its  business,  or,  if  it  were  subject  to  free  competi- 
tion, the  right  to  make  even  an  unreasonable  profit.  But, 
as  there  can  be  no  competition,  as  the  council  lias  shut  the 
streets  of  Chicago  against  competitors — as  the  very  nature  of 
the  telephone  business  makes  effective  competition  impossi- 
ble— some  public  supervision  of  charges  is  essential. 

Only  united  action  will  crush  the  telephone  monopoly. 
Competition  won't  do  it  in  a  jireat  city.  The  law  offers  no 
remedy.  Nothing  bnt  enforcement  of  the  public  right  to 
control  and,  if  need  be,  to  take  and  manage  the  telephone 
system  will  be  effective.  This  in  the  present  fiscal  condition 
of  the  municipality  is  a  simple  impossibility.  But  the  city 
can  regulate  charges,  and  if  it  is  true  to  public  interests  will 
do  so. 


JAMES   E.    KEELYN. 

of  the  Western  Telephone  Construction  company  of  Chi- 
cago; first  vice-president,  J.  R.  Johnson  of  the  Viaduct  Man- 
ufacturing company,  Baltimore;  second  vice-president,  S.  J. 
Tunbridge  of  the  Utica,  N.Y.,  Fire  Alarm  &:  Telephone 
company;  secretary,  Paul  W.  Bossart,  Minneapolis,  Minn. 

"On  the  executive  committee,  so  far  as  consummated, 
are:  P.  C.  Burns  of  the  American  Electric  Telephone  com- 
pany  of  Ivokomo,  Ind.;  J.  G.  Ihmsen  of  Pittsburg;  H.  C. 
Dodge  of  the  Standard  Telephone  &  Electric  company  of 
Madison,  Wis.;  L.  Levick  of  the  Anthony  Telephone  com- 
pany of  Cincinnati,  O.;  Judge  E.  S.  Wallace  of  the  Colum- 
bia Telephone  company  of  New  York.  The  association 
adopted  its  constitution  and  bylaws  in  part,  and  it  expects 
to  conclude  the  organization  and  plans  at  this  meeting.  The 
association  looks  upon  the  long-distance  telephone  in  the 
light  of  a  common  carrier  and  proposes  by  legal  measures  to 
compel  the  company  to  accommodate  local  exchanges  with 
connections.  The  association  thinks  the  Bell  patents  much 
weaker  than  claimed.  President  Keelyn  stated  that  an  as- 
sociation of  independent  telephone  companies  of  Pennsylvania 
is  about  to  be  formed.  The  committee  was  entertained  by 
the  Country  club." 

Telephone  Rates  in  Chicago. 

For  many  years  there  has  been  much  dissatisfaction  with 
the  telephone  rates  in  Chicago,  and  the  Druggists'  association 
has  made  several  ineffectual  efforts  to  secure  relief.  At  the 
present  time  an  organized  movement  is  on  foot  to  compel 
the  Chicago  Telephone  company  to  reduce  the  present 
charges  to  a  reasonable  basis.  The  local  agitation  is  being 
conducted  through  the  Chicago  Chronicle^  and,  judging  from 
the  expressions  of  approval  and  encouragement  found  in  the 
interviews  with  business  men  in  all  lines  of  trade, the  movement 
is  welcomed  with  universal  favor.  Commenting  editorially 
upon  the  subject  the  Chronicle  says  : 


Bell 


Instruments  Replaced   at  the 
tional  Capital. 


Na- 


[From  the  Washington  correspondent  of  the  Western  Elecfkician.] 

The  District  government  proposes  to  operate  a  telephone 
system  of  its  own,  and  thereby  cease  paying  the  Chesapeake 
&  Potomac  Telephone  company  for  such  service.  The  pro- 
posal of  Kennedy  &:  Du  Peraw  to  furnish  200  sets  of  tele- 
phone transmitters  and  receivers  at  $3.75  per  set  was 
accepted.  The  usual  indemnity  bond  to  guarantee  against 
infringements  will  be  given  by  the  Manhattan  Supply  com- 
pany, the  maker  of  the  telephone  sets.  The  new  system 
will  be  put  into  working  order  shortly  after  the  beginning 
of  the  next  fiscal  year.  The  District  already  owns  the  wires 
necessary  for  the  police  and  fire  alarm  service,  which  for  the 
most  part  is  that  for  which  the  government  rents  telephones, 
to  the  number  of  200,  at  a  rate  of  $2,000  yearly.  The  ex- 
change telephones,  sixteen  in  number,  and  the  exchange 
service,  now  paid  for  at  a  total  of  $350  per  annum,  will  be 
kept. 

A  company  to  be  known  as  the  Columbian  Standard 
Telephone  company  has  been  organized  in  this  city,  with  L. 
G.  Hines  as  president,  Felix  Agnus  vice-president,  and 
George  W.  Cross  as  general  manager.  The  company  is  to 
operate  in  Maryland,  District  of  Columbia,  Virginia  and 
West  Virginia. 

Another  dispatch  under  date  of  June  24th  says  of  the 
movement  against  the  Bell  company: 

The  commissioners  are  so  well  pleased  with  the  success 
of  their  experiment  that  an  effort  will  at  once  be  made  to 
extend  the  system,  and,  if  possible,  enter  into  direct  compe- 
tition with  the  Bell  company,  which  until  now  has  prac- 
tically owned  Washington. 

For  a  town  of  its  size  Washington  has  been  paying  higher 
telephone  rates  than  any  other  city  in  the  East.  It  is  tlie 
claim  of  the  Bell  company  that  in  small  towns  it  is  able  to 
charge  quite  reasonable  rates,  because  of  the  limited  number 
of  subscribers.  Washington's  population  in  round  figures 
is  200,000,  while  Chicago's  is  2,000,000,  yet  the  telephone 
charges  in  this  town  closely  approach,  and  in  some  cases  ex- 
ceed, the  rates  charged  in  Chicago.  The  lowest  price  for 
which  a  telephone  can  be  obtained  for  business  purposes  in 
this  town  is  $100,  althongii  the  total  number  of  subscribers 
is  not  within  one-eighth  of  the  number  in  Chicago.  The 
Washington  telephone  directory  is  a  limp  booklet  of  less 
than  ninety-five  pages  of  actual  names,  printed  in  staring 
big  type.  It  contains  probably  the  names  of  2,000  sub- 
scribers, many  of  them  duplicates.  Many  of  the  subscribers 
realize  that  the  rates  they  have  been  paying  are  altogether 
too  high,  but  nothing  has  been  done  to  bring  the  company 
to  terms. 

In  most  cities  the  telephone  companies  are  required  to 
furnish  service  to  the  city  free  in  part  payment  for  its  fran- 
chise. This  is  not  done  in  Washington,  although  a  heavy 
percentage  of  the  telephones  are  in  use  by  the  government 
and  the  commissioners.  The  District  was  obliged  to  put  in 
its^own  wires,  batteries  and  bells,  but  was  forced  to  hire  the 
transmitters  and  receivers  from  the  Bell  Telephone  company. 
For  the  privilege  of  using  these  instruments  the  District  had 
to  pay  $10  a  year  for  every  set  it  used.  The  government 
has  to  pay  full  rates  of  $100.  The  rate  charged  the  District 
would,  it  is  understood,  have  been  continued,  had  not  the 
Bell  company  feared  competition.  Since  April  the  rent  has 
been  reduced  to  $5,  a  practical  concession  that  the  former 
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rate  was  exorbitant.  Superintendent  Miles,  in  charge  of 
the  telegraphic  and  telephone  service,  had  repeatedly  recom- 
mended to  the  commissioners  that  they  should  purchase  the 
instruments  and  so  obtain  control  of  the  entire  system. 
Lack  of  money  has  prevented  this  in  the  past  and  would 
have  prevented  it  again  had  it  not  been  discovered  that  in- 
struments could  be  purchased  outright  for  less  money  than 
the  Bell  company  charged  for  the  hire  of  them. 

The  first  batch  of  the  new  instruments  arrived  two  days 
ago.  Workmen  are  now  engaged  putting  telephones  into 
every  department  in  the  district.  The  telephones  will  be 
made  to  connect  with  an  exchange  and  the  system  will  be 
enlarged  to  whatever  extent  the  appropriation  permits. 


Telephone    News   from   the   Northwest. 

[From  the  Minneapolis  correspondent  of  the  Western  Electrician.] 

Superintendent  Wainman  of  ihe  Minneapolis  office  of  the 
Northwestern  Telephone  Exchange  says  business  has  picked 
up  considerably  in  the  past  few  months,  particularly  for 
May,  and  that  June  is  expected  to  ran  ahead  of  the  record. 

The  Mankato  Telephone  &  Telegraph  company  of 
Mankato,  Minn.,  has  been  absorbed  by  the  Phoenix  Con- 
struction company  of  Indianapohs,  Ind.,  and  the  latter  com- 
pany will  apply  for  the  franchise  asked  by  the  former. 

A  13  mile  telephone  line  connecting  Sparta  and  Cataract, 
Wis.,  will  be  built  by  D.  W.  Cody. 

The    Standard    Telephone   company    has   applied  for  a 


A  Central    Station    With    Three-phasv-^d 
Current  Generators. 
Bv  Dr.  G.  H.  Zahx. 

Electric  light  and  power  plants  increase  so  rapidly  that 
there  is  no  keeping  pace  in  describing  them.  All  that  we 
can  hope  lo  do  is  to  mark  the  principal  points  and  record  the 
chief  novelties  of  central  station  work.  The  plant  here  de- 
scribed is  the  central  station  owned  and  controlled  by  the  city 
of  Chemnitz,  Germany,  and  comprises  a  system  of  high 
tension  three-phased  alternating  currents  with  the  necessary 
transforming  apparatus. 

The  buildings,  situated  out  of  th3  town,  are  divided  into 
boiler  house  and  dynamo  house,  with  generating  room,  work- 
shop, etc. 

Three  Steinmueller  water-tube  boilers  built  for  a  working 
pressure  of  iSo  pounds  and  provided  with  Leach's  automatic 
coal  feeding  and  stoking  device  furnish  the  steam  required 
for  driving  the  steam  engines. 

In  the  generating  room  are  three  vertical  triple-expansion 
{three  cylinders}  condensing  engines  each  yielding  150  horse 
power  at  150  revolutions  per  minute  and  165  pounds  boiler 
pressure,  the  maximum  output  of  each  engine  being  220  horse 
power.     They  were  built  by  Kuhn  of  Stuttgart. 

Directly  connected  with  the  shaft  of  each   engine  is   the 
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FIGS.    I    AND 
ranchise  at  Madison,  Wis.     The  company  has  a  list  of  200 
subscribers  and  100  additional  contingents  and  says  it  does 
not  fear  the  old  company. 

The  Wisconsin  Telephone  company  has  begun  the  work 
of  rebuilding  the  system  of  Oshkosli,  Wis.,  and  will  put  in 
heavier  wires  and  the  return  circuit  system.  It  will  cost 
$16,000. 

The  Fo  man  Telephone  company  of  Forman,  N.  D., 
has  incorporated,  with  W.  W,  Bradley  as  president;  Jas. 
Anderson,  vice-president;  and  A.  N.  Carlblom,  secretary, 
and  A.M.  Grover,  treasurer.  The  company  has  over  75 
miles  of  wire  in  operation  and  has  just  completed  the  line  to 
Lisbon. 

The  Northwest  Engineering  company  of  St.  Paul  is 
building  the  telephone  line  between  Ortonville,  Minn.,  and 
Big  Stone  City,  S.  D. 

A  telephone  company  has  been  formed  at  Cherokee,  la., 
and  will  put  in  the  Bell  system. 

W.  J.  Bell  of  Winona,  Minn.,  is  building  a  telephone 
line  to  Fountain  City  and  the  Waumandee  Valley. 

The  Northwest  Engineering  company  of  St.  Paul  is  can- 
vassing Fairmount,   Minn.,  to  put  in  a  telephone  exchange. 


which  might  have  been  used  just  as  well,  the  mesh  winding, 
is  illustrated  in  Fig.  4. 

Very  interesting  are  the  curves  of  the  voltage  taken  from 
the  iSo  kilowatt  machines  under  varying  loads.  The  dia- 
gram in  Fig.  5  represents  the  voltage  of  the  exciter,  show- 
ing regular  fluctuations  or  periods  caused  by  the  reactions 
of  the  armature  and  being  six  times  the  number  of  the  peri- 
ods of  the  exciter. 

The  curves  of  the  three-phased  current  machines  when 
running  without  load  and  with  full  load  are  represented  by 
Fig.  6  and  Fig.  7  respectively.  It  will  be  seen  that  for  the 
generator  when  running  without  load  the  maximum  pres- 
sure IS  a  little  lower  than  the  mixtmum  of  a  sinusoidal 
curve  of  the  same  effect.  For  2,000  effective  volts  the  maxi- 
mum pressure  as  represented  by  a  sine  curve  is  2,828  volts, 
while  the  diagrams  taken  from  the  machine  show  2,788  volts 
for  the  unloaded  and  2,930  volts  for  the  loaded  generator. 

These  diagrams  are  taken  with  an  apparatus  designed 
especially  for  this  purpose,  the  main  parts  ofwhick  are  a 
small  three-phased  current  motor,  a  condenser  and  a  reflect- 
ing galvanometer.  The  magnet  system  of  the  motor  is 
supplied  with  current  of  the  generator  the  curve  of  which 
shall  be  determined,  while  the  armature  is  supplied  from  a 
direct  current  machine  (exciter),  thus  securing  synchronism 
of  the  motor.     The  motoj-  shaft  is  provided  with  contacts 


A  dispatch  from  Washington  says  that  strenuous  efforts 
will  be  made  in  the  next  Congress  to  induce  the  government 
to  appropriate  enough  money  to  establish  an  electric  plant 
at  the  Great  Falls  of  the  Potomac  on  Hnes  similar  to  but  less 
extensive  than  those  at  Niagara  Falls. 

The  Seattle  Consolidated  Electric  Street  Railway  com- 
pany's power  plant  was  destroyed  by  fire  on  the  morning 
of  Tune  20th,  causing  a  loss  of  $75,000  to  the  company, 
insured  for  $40,000;  and  a  further  loss  to  the  Third  street 
electric  line  of  $25,000,  fully  covered  by  insurance. 
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field  magnet  system  of  a  Siemens  &  Halske  three-phased  al- 
ternating current  generator  built  for  an  output  of  iSo  kilo- 
watts at  2,oco  volts,  and  keyed  to  the  same  shaft  is  the  arma- 
ture of  the  .small  direct  current  dynamo  furnishing  the  ex- 
citing current,  at  120  volts,  for  the  large  generator. 

The  stationary  armature  as  well  as  the  revolving  field 
magnets  are  built  up  of  insulated  sheet-iron  stampings.  The 
armature  ring  is  firmly  held  together  by  steel  bolts  in  a  cast- 
iron  frame.  The  windings  are  placed  in  grooves  or  channels 
at  the  inside  of  the  ring,  and  generally  there  are  three  grooves 
per  magnet  pole.  For  insulation  mica  and  fiber  are  used 
exclusively. 

The  field  magnet  system  coupled  to  the  shaft  of  the  engine 
consists  of  a  great  many  poles,  the  number  of  which  varies 
according  to  the  size  and  speed  of  the  generator.  There  are 
40  poles  in  the  180  kilowattgenerators;  thus,  at  150  revolu- 
tions per  minute  of  the  machine,  giving  3,000  cycles  per 
minute. 

The  method  of  the  armature  winding  is  shown  in  Fig.  2 
for  a  generator  with  12  poles.  Beginning  at  the  back  of  the 
armature  the  wire  is  placed  into  channel  i  to  the  front, 
then  going  to  4  and  through  channel  4  to  /,  thus 
forming  one  turn.  This  process  of  winding  is  repeated 
as  often  as  turns  are  required  in  one  coil.  In  the  same  way 
coils  are  wound  through  2  and  jj",  3  and  6,  j  and  8^  etc. 
If  a  high  tension  is  to  be  produced  the  coils  --Jj  to  A^ 
are  connected  in  series;  also  the  coils  B-^  to  B^  and 
finally  Cj  to  C'g.  The  ends  of  these  three  groups  of  wind- 
ings are  connected  in  the  neutral  point,  while  the  begin- 
nings connect  to  the  three  terminals  of  the  machine.  "  Fig. 
3  shows  the  way  of  connecting  described  and  known  as 
star  winding;  another  method  of  making  the  connections^ 


GENERATORS. 

and  contact  rings  connecting  the  generator  to  be  examined 
at  every  revolution  at  first  with  the  condenser  and  then  with 
the  gilvanometer.  At  every  revolution  the  condenser  is 
charged  with  a  pressure  corresponding  to  the  variable  posi- 
tions of  the  contacts  and  then  discharged  through  the  gal- 
vanometer. If  the  motor  be  running  with  a  high  speed,  the 
galvanometer  will  give  a  constant  deflection  of  the  mirror 
or  the  needle. 

The  dropping  of  the  voltage  of  the  generator  is  7  per 
cent,  if  the  load  be  changed  from  zero  to  the  full  output  and 
if  the  exciting  current  be  kept  constant  at  120  volts.  The 
regulation  of  the  large  machines  is  effected  by  a  small  rheo- 
stat in  the  shunt  magnet  winding  of  the  exciter.  The 
power  consumed  in  the  field  magnets  of  the  generator  and 
furnished  by  the  exciter  is  about  3  per  cent,  of  the 
power  developed  by  each  generator,  the  economical  efficiency 
of  which  is  92  per  c^nt. 

In  a  corner  of  the  generating  room  the  switching  arrange- 
ment is  placed  on  a  platform.  A  sketch  showing  the  con- 
nection with  the  machines  is  given  in  Fig.  r.  It  will  be 
seen  that  for  each  of  the  three  sets  of  machines,  the  follow- 
ing controlling  apparatus  is  used:  For  the  exciter,  one  shunt 
rheostat,  one  ammeter;  for  the  three-phased  current  gen- 
erator, one  three-pole  switch,  one  ammeter  and  one  watt- 
meter. The  additional  instruments  for  the  entire  plant  are 
three  voltmeters  for  the  low  tension  mains  and  one  syn- 
chronizer for  putting  the  alternators  in  parallel. 

It  is  an  interesting  feature  of  the  arrangement  that  the 
small  (pilot)  transformers  generally  used  as  synchronizing 
apparatus  and  for  the  measurement  of  the  secondary  voltage 
are  done  away  with.  The  armatures  of  the  three-phased 
generators   are   provided  with  a  few   turns  of  an  additional 
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Winding,  yielding  about  25  volts,  and  the  terminals  of  this 
winding  are  directly  connected  with  the  synchronizer  as 
shown  by  the  doited  lines,  while  pilot  wires  connect  the 
low  tension  mains  with  the  controlling  voltmeters. 

In  Fig.  I  •!>'  i?  represent  small  direct  current  motors 
used  for  the  regulation  of  the  steam  engines  and  supplied 
with  current  from  the  exciter;  T  G  are  the  three-phased 
current  generators  and  E  the  exciters. 

From  the  central  station,  which  is  about  one  mile  from 
the  center  of  the  district  of  the  chief  supply,  two  triple  con- 


FIG.    2.      A   CENTRAL   STATION   WITH  THREE-PHASED  CUR- 
RENT  GENERATORS. 

centric  lead-covered  cables  supply  the  transformers  in  the 
inner  city  branched  cables  connecting  to  the  transformers 
situated  in  the  outer  parts  of  the  town.  The  cables  and 
the  network  of  mains  radiating  from  the  sub-stations  are 
constructed  to  supply  10,000  l6  candle  power  lamps  in 
actual  operation. 

There  are  at  present  24  transformer  sub-stations  of  600 
kilowatt  capacity,  reducing  the  voltage  from  2,000  to  120 
volts.  The  transformers  and  the  high  and  low  tension 
switching  and  safety  arrangements  are  placed  in  iron  col- 
umns about  12  feet  high  and  3.6  feet  in  diameter.  All  col- 
umns are  of  the  same  size — although  the  transformeis  are  of 
different  sizes,  according  to  the  output  required— and  are 
roomy  enough  for  a  50  kilowatt  transformer.  In  Fig.  S 
one  of  these  transformer  cases  is  illustrated.  It  will  be 
seen  that  the  interior  is  divided  into  two  parts,  the  upper 
one  containing  the  transformer,  the  lower  one  the 
switches  and  fuses. 

The  transformers  consists  of  three  vertical  columns 
(magnet  cores)  made  of  insulated  sheet-iron  strips,  which  are 


The  motors  operated  in  connection  with  the  central 
station  are  of  different  types  and  makes.  The  stationary 
magnet  ring  of  Siemens  A:  Ilalske  three-phased  current 
motors  is  constructed  and  wound  the  same  as  the  stationary 
armature  of  tlie  generators  described.  In  the  inside  of  the 
magnet  ring  the  revolving  ring  armature,  mide  of  laminated 
iron  disks,  is  placed.  The  clearance  between  the  mat^net 
and  armature  iron  is  very  small,  to  reduce  as  well  the  current 
required  when  the  motor  is  running  without  load  as  the 
phase  difference  between  current  and  voltage.  The  method 
of  the  armature  winding  is  the  same  as  in  the  magnet  ring, 
the  coils  being  placed  in  grooves  on  the  outside  diameter  of 
the  armature  core.  The  ends  of  the  three  groups  of  arma- 
ture winding?  are  connected  together;  the  beginnings  are 
also  put  togetiier  in  all  small  motors,  and  in  large  motors  if 
current  (or  power  purposes-  only  be  supplied  from  the  gen- 
erator. If  the  central  station  furnishes  power  from  the  light 
mains  it  is  better  to  connect  the  beginnings  of  thearmature 
windings  with  tliree  contact  rings,  brushes  making  connec- 
tions with  a  suitable  starting  rheostat.  All  the  resistance 
is  in  the  armature  circuit  when  the  motor  is  started,  thus 
reducing  the  current  induced  in  thearmature  windings  and 
the  dropping  of  the  voltage  in  the  secondary  transformer 
(hght)  circuits.  With  the  increasing  toad  tlie  resistance  is 
gradually  diminished,  and  when  the  motor  is  running  with 
full  load  the  whole  resistance  is  switched  out  and  the  arma- 
ture practically  short-circuited. 

The  difference  in  the  speed  of  the  motors  running  without 
load  and  with  full  load  is  from  2  per  cent,  to  3  percent.,  the 
commercial  efficiency  is  lust  as  high  as  in  good  direct  current 
motors  of  the  same  size,  as  may  b^  ssen  from  the  following 
table: 

Normal  output  of  the  motor  four  horse  power: 
Output  in  horsepower.  .  .0.5       1234567 
Eniciency  in  per  cent.  .  .  50     6S     S3     87     S7     S7     87     86 


Electric   Railway   Lines  of  the    Chicago 
City   Railway   Company.' 

If  time  is  money,  the  saving  in  time  for  the  passengers 
on  the  old  horse  car  lines  of  the  City  railway,  after  that  com- 
pany  has  completed  the  conversion  of  those  lines  into  elec- 
tric roads,  will  represent  a  vast  fortune.  Thirty  million 
passengers  ride  each  year  on  the  lines  of  the  City  railway, 
which  have  until  within  a  few  months  been  operated  with 
horses.  The  conversion  oi  those  roads  into  trolley  lines 
makes  a  saving  in  some  cases  of  more  than  one  hour  in  the 
time  schedule  from  one  end  of  the  road  to  the  other.  It 
would  be  a  fair  estimate,  perhaps,  to  say  that  passengers  on 
the  old  horse  car  lines  will  be  saved  on  the  average  20 
minutes  each  when  the  company  has  completed  its  electric 
work.  That  means  a  total  saving  of  10,000,000  hours  in  a 
year,  or  1,250,000  eight-hour  days.  It  means  the  time  of 
4,166  men  working  through  a  300-day  year.  The  story  of 
the  electric   road  development  on   the  South  Side  is  an  im- 
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the  Union  Stock  Yards  will  spend  34  minutes  le^s 
time  jolting  over  street  car  rails  than  diey  have  been  forced 
to  while  the  horses  pulled  them  a  portion  of  the  way. 

It  requires  an  average  of  eight  to  lo  horses  to  operate 
every  car  on  a  line  where  the  horse  is  the  motive  power. 
The  substitution  of  electricity  on  all  the  horse  car  lines  of 
the  City  Railway  company  will  throw  out  of  service  3,000 
horses. 

The  work  of  converting  the  horse  cars  into  trolley  lines 
was  begun  last  fall.  On  July  i6,  1S94,  the  City  Council  passed 
a  handful  of  ordinances  granting  the  right  to  convert  horse 
car  lines  into  trolley  lines  and  to  build  new  trolley  lines  on 
a  number  of  streets  whei-e  there  were  no  transportation 
facilities.  The  City  Railway's  first  experience  with  elec- 
tricity was  on  Sixty-first  and  Sixty-third  streets  during  the 
World's  Fair,  and  the  experience  was  so  remarkably  satis- 
factory that  it  was  immediately  decided  that  the  cable 
and  the  electric  motor  should  in   the  future   be  the   only 


FIGS.    3     AND    4.       A     CENTRAL     STATION     WITH     THREE- 
PHASED    CURRENT   GENERATORS. 

power  used.  The  work  of  converting  the  horse  car  lines 
was  started  in  earnest  last  fall  and  has  been  going  on  all  this 
year  as  rapidly  as  it  could  be  pushed.  The  company  is  to- 
day operating  80.6  miles  ofelectric  road.  Within  the  next 
few  weeks  over  20  miles  more  of  electric  lines  will  be 
started,  and  when  the  present  plans  for  the  system  are  fully 
carried  out,  125  miles  will  be  operated  by  electricity. 

It  makes  an  interesting  study  of  electric  lines  to  follow  in 
detail  the  traffic  on  those  lines  which  the  City  Railway  has 
already  equipped  with  electricity.  Such  a  statement  shows, 
for  instance,  an  astonishing  increase  on  the  i  r.6  miles  of 
the  Auburn  Park  line,  running  from  Thirty-ninth  and  State 
streets  by  the  way  of  Wentworth  and  Vincennes  avenues  to 
Seventy-ninth  and  Halsted  streets.  That  road  was  operated 
by  horse  cars  until  a  few  monllis  ago.  When  the  trolley 
cars  were  put  on  the  running  time  from  the  Seventy-ninth 
street  terminal  to  Thirty-ninth  street  was  shortened  44 
minutes.  The  record  for  last  month  shows  that  the  traffic 
of  that  line  increased  iiS. 37  per  cent.,  as  compared  with 
the  traffic  in  May,   1S94. 

The  appended  table  gives  in  detail  all  the  lines  of  the 
Chicago  City  railway  now  equipped  with  electricity 
and  shows  the  mileage,  the  saving  of  time  per  trip  as 
compared  with  the  horse  car  time  schedule,  and 
a  comparative  record  of  earnings  for  the  month  of  May, 
showing  the  increase  as  compared  with  May,  1S94: 

While  some  I  nes,  like  the  Auburn  Park  and  the  Sixty- 
ninth  street  lines,  show  a  great  increase  as  compared  with 
the  trafTic  a  year  ago,  it  will  be  noted  the  average  increase 
for  all  lines  equipped  with  electricity  has  not  been  nearly  so 
remarkable  as  is  generally  imagined.     Tiie  average  increase 
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FIGS.    5,, 6,    7 

placed  in  a  position  corresponding  to  the  corners  of  a  tri- 
angle. They  are  wound  on  fiber  'spools  around  the  cores, 
and  the  magnetic  circuits  are  closed  by  sheet-iron  strips 
magnetically  connecting  the  cores  on  the  top  and  the  bot- 
tom, respectively. 

A  fairly  good  idea  of  a  sub-station  switchboard,  the  safety 
devices  and  connections  of  a  transformer,  may  be  gathered 
from  the  diagrammatic  sketch,  Fig,  9. 

Light  as  well  as  power  is  supplied  from  the  station,  and 
the  rates  charged  are  of  very  great  interest. 

The  price  of  1,000  watts  per  hour  is  about  17  cents  for 
lighting  and  4.3  cents  for  power  purposes.  If  time  meters 
be  used  in  connection  with  motors,  the  rate  is  about  3.3 
cents  per  horse  power  per  hour. 
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portant  chapter  in  a  history  of  this  era  of  electric  road 
building  which  is  bringing  such  rapid  changes  in  the  city's 
development. 

When  the  Cily  Railway  company  has  completed  the  elec- 
tric railway  construction  that  it  is  now  engaged  in,  trolley 
cars  will  be  running  on  125  miles  of  its  lines.  Not  a  single 
horse  car  line  will  be  left.  The  time  that  passengers  have 
consumed  in  getting  from  one  point  to  another  will  be  de- 
creased to  a  surprising  amount.  A  passenger  at  Sixty-ninth 
and  Leavitt  streets  will  reach  the  business  center  one  hour 
and  iS  minutes  sooner  than  he  could  have  done  under 
the  old  horse  car  schedule.  An  Auburn  Park  passenger, 
starting  from  the  end  of  the  Seventy-ninth  street  line  at 
Halsted  street,  will  be  whirled  down  town  at  a  speed  that 
will  save  him  one  hour  and  12  minutes,  compared  with 
the  easy  jogging  of  the  street   car  horses.      Passengers  from 
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in  the  traffic  of  the  So  miles  upon  which  the  trolley  cars 
are  now  running  has  been  20.23  P^"^  cent.  The  Stock  Ex- 
change speculators  who  have  been  building  rosy  estimates  of 
the  traffic  of  the  street  railway  companies  after  the  trolley 
cars  have  entirely  superseded  the  horses  should  note  these  - 
figures  with  a  good  deal  of  care.  The  bulls  on  street  rail- 
way stocks  have  dropped  into  an  easy  habit  of  figuring  that 
the  replacing  of  horses  with  electric  motors  means  a  doubling 
of  traffic  and  a  cutting  in  two  of  operating  expenses.  Statistics 
have  been  shown  of  certain  North  Side  lines  where  the  in- 
crease was  quite  as  phenomenal  as  on  the  Auburn  Park  line 
of  the  City  Railway.  When  the  fact  is  kept  in  mind,  however, 
that  in  spite  of  an  increase  of  iiS  per  cent,  on  the  longest 
line  the  City  Railway  has  equipped  with  electricity  the  aver- 
age increase  for  the  whole  electric  system  is  a  little  over  20 
per  cent.,  it  will  be  easy  to  see  that  one  is  pretty  apt  to  fall 
into  an  error  in  estimating  streetcar  earnings  after  this  easy 
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rule  of  a   doubling  in   traffic  and  a  cutting  in  two 
penses. 


Sixty-first  street,  from  Cottage  Grove  avenue  to 
South  Park  cou  t  i electric  in  iS;4j t  .74      -3.77' 

Si-Mty-firsi  and  Sixty-third  streets,  from  Ashland 
avenue  to  Stony  Islan  1  avenue  (electric  in 
i8o4j.  f- 9.30  8  53 

Thirty-ninth  street  and  Union  Stock  Yards  from 
Cottage  Grove  avenue,  via  Thirty  ninth,  Wal- 
lace and  Root  streets  (horse  in  1S94) 4,81       16  00 

Forty-thiid  street  and  Union  Stock  Vards,  from 
I.  tJ.  R,  R    tracks   via    Foriy-third.  State   and 

Root  streets  (horse  in  1894) 5.50       31  26 

orty-seventh  street,  from  collage  Grove  avenue 

to  Western  avenue  (electric  in  1891} S.oo         7.o5 

Auburn  Park  line,  from  Thirty-ninth  and  State 
streets  via  Thirtj'-ninlh  street,  Wentworthand 
Vincennes  avenues,  and  Seventy-ninth  street  10 
Halsted  street  (horse  in  1S94,)     11,60     11817 

Sixty-ninth    street,  from    Sixty-fourth  and    State 
streets,  via  State  street,  Vincennes  avenue  and 
Sixty-ninth  street   to    heavilt   street  (horse  in  , 
1894) 6.92       5787 

Halsted  and  Sixt^'-ninth  streets,  from  Sixty- 
ninth  street,  via  Halsted  street  to  Union  Stouk 
Yards  (horse  in  1894) 7  J-       3^-83 

Halsted  and  Fortieth  streets,  from  river  via  Hal- 
sted to  Union  Stock  Yards  (horse  in  1894) 3.31       15  00 

Thirtj-'first  street,  from  Lake  Park  avenue  via 
Thirty-first  street  and  Pitney  court  to  Archer 
avenue  (horse  in  1894) . 5  ■  45       ^5  7^ 

Twenty-sixth  street,  from  Cottage  Grove  avenue 
to  Halstel  street  (horse  in  189+},  blocked  1895 
by  elevation  L   S.  and    R.  I.  tracks 3.01       iS  67I 

Thtrty-Jifth  street,  from  State  street  tj  Cali- 
fornia avenue  (electric  in   1894.) 700         i  ool 

Wallace  street  from  fhirty-niiich  street,  via  Wal- 
lace, Twenty-sixth,  Twenty-ninth  acd  Han- 
over and  Butler  streets  to  Archer  avenue 
(horse  in  \^)\),  ran  to  Lake  street  via  cable  in 
i8p4 6-S5       28.50! 


Total ■■■   8061     20,23- 

1.  Decrease. 

2.  Average  increase. 

The  table  which  has  already  been  given  shows  ihe  electric 
system  of  the  City  Railway  as  it  is  in  operation  to-day.  In 
addition  to  that  there  are  now  in  process  of  construction 
four  lines  aggregating  a  little  over  20  miles  upon  which 
the  trolley  cars  will  be  running  in  a  short  time.  There  has 
been  some  delay  in  receiving  rails,  but  that  delay  will  not 
much  longer  hold  back  the  improvement.  Those  lines  upon 
which  construction  Is  now  partially  completed  are  as  fol- 
lows: 

Miles  of  sin- 
gle track. 

Ashland  avenue,  from  Archer  avenue  (river)  at  Thirty-first 
street  south  on  Ashland  avenue  to  Sixty-ninth  street 9-50 

Archer  avenue,  from  (Chicago  river)  Pitney  court  west  on 
Archer  avenue  to  Thirty-eighth  street,  thence  west  on  Thirty^ 
eighth  street  to    Kedzie  avenue - 5  t>o 

Wentworth  avenue,  from  Archer  avenue    south    on   Wentworth 

avenue  to  Eighty-ninth   street -.     4-19 

South  Chicago  avenue,  from  Seventy-first  street  and  Cottage 
Grove  avenue,  via  South  Chicago  avenue,  south-easterly  to 
Seventy-fifth  street.  Grand  Crossing 1  50 

Total 20.19 

The  following  lines  were  covered  in  the  blanket  ordinance 
granted  by  the  council  July  16,  1S94,  and  will  soon  be  built, 
but  construction  on  them  has  not  yet  commenced: 

Miles  of  sin- 
gle track. 
Halsted  street  and  Seventy-ninth  street,  from  southern  terminus 
of  present  track.  Sixty-ninth  and   Halsted  streets,    south   on 

Halsted  street  to  Seventy-ninth    street 2  50 

Center  avenue,    from    Forty-seventh    street,  soutti  on    Center 

avenue  to  Sixty  third    street 4.00 

Sixtj'-third  street,  from  Cottage  Grove  avenue  west  to  west 
side  C.  R.  L  &  P.  R.  R.  tracks,  joining  present  Sixty-third 
street  tracks,  to  be  commenced  when  elevatioa  of  L.  S.  & 
j\L  S.  Ky.  and  C,  R.  L  &  P.  Ry.  Co.  tracks  are  comp'eted 
to  this  point   2.50 

The  plans  for  electric  construction  which  the  City  railway 
has  matured  are  not  entirely  comprehended  in  the  ordinance 
already  obtained.  The  company  has  plans  covering  about 
24  miles  of  line,  for  which  ordinances  will  probably  be  asked 
for.  Work  has  been  actively  going  on  for  some  weeks  se- 
curing the  consent  of  property-owners  and  there  have  been 
a  good  many  difficulties  to  overcome.  But  in  most  cases 
the  consent  of  a  sufficient  number  of  property-owners  has 
been  obtained.  On  Indiana  avenue  there  has  been  a  hard 
task  to  convince  the  residents  that  trolley  cars  were  better 
than  horse  cars.  Some  amusing  instances  of  objections 
that  have  been  met  with  are  recounted  by  the  people  who 
have  been  canvassing  for  property-owners' consents.  In  one 
house  the  head  of  the  family  refused  to  sign  on  the  ground 
that  he  was  absolutelyoppo^ed  to  having  thequiet  of  Indiana 
avenue  invaded  by  thundering  electric  cars.  His  next-door 
neighbor  refused  to  sign  because  he  would  not  have  any 
noiseless  trolley  cars  sweeping  down  on  him  before  he  knew 
what  was  coining. 

The  following  table  shows  the  lines  for  which  ordinances 
will  now  be  asked: 


M 


les 

e  5 


Kedzie  avenue,  from  Thirty -eighth  ti  Sixty -third  street 

Archer  avenue,  from  Thirty-eighth  street  to  Fifty-first  street. 
Western  avenue,  from  Archer  avenue  to  Seventy-first  street  .  .     42 

Fifty-ninth  street,  from  State  street  to  Ashland  avenue   3^ 

Indiana  avenue  line,  from  Wabash  avenue  at  Eighteenth  street, 
east  on  Eighteenth  street  to  Indiana   avenue,  thence  south  to 

Thirty-ninth  street 5  06 

South  Park  line,  from  Thirty-ninth  street  south  on  Indiana 
avenue  to  Kifty-first  street,  thence  east  and  west  on  Kifiy- 
first  street,  thence  to  Grand  boulevard  and  State    street 4 

23.76 

The  first  f^our  lines  are  to  be  built  on  streets  that  have  no 

transportation  facilities  at  present.      On  Indiana  avenue  and 

on  the  South  Park  line  liorse  cars  are  to  be  replaced  with 

the  trolley. 

The  City  Railway  is  also  at  work  obtaining  the  consent  of 
property-owners  on  Clark  street  for  bringing  the  trolley  as 
far  north  as  Washington  street.  In  the  event  it  is  successful 
in  that  plan  all  the  electric  cars  west  of  State  street  will  be 


brought  directly  down-town  over  Wentworth  avenue  and 
Clark  street  without  necessitating  transfers  to  the  cable. 

The  map  which  accompanies  this  article  shows  the  system 
of  the  City  railway  as  it  ^itands  to-day,  together  with  the 
contemplated  e.xtensions.  A  passenger  boarding  a  car  of 
the  company  at  Sixty-ninth  and  Leivitt  streets  and  riding 
downtown  gets  a  ride  of  about  11 '2  miles  for  5  cents. 
That  point  is  the  most  distant  from  the  down-town  terminal, 
but  there  are  a  number  of  rides  that  can  be  taken  on  the 
lines  of  the  company  in  the  nelglihorliood  of  10  miles  in 
length.  South  of  the  City  Railway  lines  is  a  perfect  network 
of  electric  roads,  covering  not  alone  the  southern  part  of 
Cook  county  away  south  as  far  .ij;  One  Hundred  and 
Thirty-eighth  street,  but  running  clear  over  into  Indiana. 
These  are  owned  by  four  distinct  companies  and  all 
form  important  feeders  to  the  City  railway  system,  although 
there  is  no  direct  or  indirect  corporate  connection  between 
them  and  no  special  transfer  arrangements. 

"The  distance  in  time  between  the  business  center  and 
the  residence  district  is  one  of  the  important  elements  in 
fixng  the  value  of  property,"  says  M.  K.  Bowen,  superin- 
tendent of  the  City  Railway  company.  "The  value  of  such 
property  is  influenced  but  little  by  the  number  of  miles  it 
lies  from  the  business   center.     Its  value   depends  upon  its 


town  lines,  the  congestion  on  the  cable  roads  will  be 
greatly  relieved  and  there  will  be  no  danger  of  reaching  the 
limit  of  their  capacity  for  some  years  to  come. 

"We  shall  have  about  240  motor  cars  in  operation  within 
forty  days.  We  hope  to  run  the  cars  from  Seventy-ninth 
and  Halsted  streets  down  Seventy-ninth,  Vmcennes,  Went- 
worth and  Clark  streets  to  Washington  street.  We  also 
expect  to  run  a  through  line  to  the  down-town  business 
center  by  the  way  of  Root,  Wallace,  Twenty-ninth,  Han- 
over, Archer  and  Clark  streets  to  Washington  street.  This 
will  be  the  first  through  line  to  the  business  center  that  the 
Li^nion  Stock  Yards  have  ever  had." 

The  electric  svstem  of  the  City  Railway  company,  as 
illustrated  at  its  power  house  on  Wabash  avenue,  between 
Fifty-second  and  Fifty-third  street*;,  shows  many  points  of 
variance  with  the  system  being  installed  by  the  North  and 
West  Chicago  Street  Railway  companies.  There  will  be 
but  a  single  power  house,  and  it  is  declared  it  is  large 
enough  not  only  to  answer  all  the  present  needs  of 
the  comjjany,  but  to  take  care  of  all  the  development  for 
at  least  the  next  10  years.  The  construction  of  this 
power  house  is  less  e.aborate  and  undoubtedly  much  less  ex- 
pensive than  some  of  the  power  houses  built  by  the  Yerkes 
syndicate.     But  Chief  Engineer  Robert  J.  Hill  declares  he 
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availability,  and  time  is  the  important  element.  The  build- 
ing of  electric  lines  will  in  a  large  measure  revolutionize 
values  in  many  districts,  I  should  think.  Rapid  growth 
and  development  is  certain  to  follow  the  lines  of  rapid 
transit  to  the  business  center.  The  rapid  multiplication  of 
these  lines  in  the  last  few  months  has  added  a  vast  amount 
to  the  value  of  residence  property  through  the  district 
which  the  lines  of  this  company  cover. 

"Electricity  is  a  complete  success  as  a  motive  power  for 
surface  roads  under  certain  conditions.  There  is  no  prob- 
abiUtythat  the  cable  will  ever  be  replaced  with  electric 
cars,  at  least  so  long  as  the  electric  system  is  anything  like 
it  is  at  present.  When  there  is  sufficient  traffic  to  justify 
twelve  cars  to  the  mile  of  double  track  the  cable  becomes 
the  cheapest  form  of  traction  per  car  mile  run,  and  elec- 
tricity cannot  compete  with  it.  On  the  other  hand,  when 
the  traffic  is  not  sufficient  to  justify  more  than  four  cars  to 
the  mile  of  double  track,  horses' become  the  cheapest  form  of 
motive  power.  With  traffic  any\vherebet\veen  these  two  ex- 
tremes electricity  is  the  most  desirable.  Thespace  in  a  barn 
taken  up  by  a  street  car  is  300  square  leet.  Thespace  occu- 
ped  by  horses  to  run  that  car  is  Soo  square  fest.  The  change 
to  electricity  gives  the  railroads  two-thirds  more  barn  room. 
The  limit  of  the  capacity  of  cable  lines  is  reached  when  a 
rear  train  is  compelled  to  stop  for  a  train  in  front  of  it, 
when  the  first  train  stops  to  take  on  or  let  off  passengers. 
We  came  just  about  up  to  that  limit  in  (S93,  when  we  ran 
trains  with  fifty  seconds  headway.  With  Clark  street 
equipped  electrically,  taking  care  of  the  traffic  of  the  cross- 


is  ready  to  stake  his  reputation  on  the  ability  of  the  plant 
to  turn  out  electricity  cheaper  than  any  other  power  house 
in  the  country.  The  idea  of  directly  connected  dynamos 
has  not  yet  been  adopted.  The  dynamos  that  are  being  put 
in  by  the  North  Chicago  and  West  Chicago  companies  have 
an  armature  on  the  same  shaft  as  the  fly-wheel  of  the  engine 
and  there  are  no  belts.  The  City  Railway  engineers  have 
decided  against  that  form  and  used  dynamos  driven  by  rope 
bills.  ,The  ropes  are  made  of  cotton,  r !+  inches  in  diameter 
and  3,800  feet  long,  manufactured  with  a  single  splice. 
They  are  driven  at  a  rate  that  makes  the  rope  travel  6,000 
feet  a  minute. 

The  company  is  burning  coal  screenings  that  cost  $1.40  a 
t  m,  and  by  means  of  automatic  stokers  is  able  to  get  as 
much  efficiency  from  that  coal,  it  claims,  as  other  people 
get  from  coal  at  $2.25  a  ton,  and  it  does  that  without  any- 
thing but  a  fleecy  cloud  of  white  vapor  coming  from  the  tall 
chimney.  Smoke  prevention,  rather  than  smoke  consump- 
tion, is  what  the  men  who  have  built  this  plant  beHeve  in, 
and  by  perfect  combustion  they  prevent  any  smoke  being 
made.  In  this  power  house  are  10  single  expansion  engines 
with  iS  foot  fly-wheels,  weighing  30  tons  each,  and  running 
100  revolutions  a  minute.  Each  pair  is  connected  to  a 
single  crank  shaft  and  develops  1,500  horse  power.  The 
dynamos  are  capable  of  operating  50  motor  cars.  The 
plant  has  a  capacity,  therefore,  of  500  cars,  although  at 
present  only  about  160  are  in  operation.  The  almost  per- 
fect automatic  character  of  the  plant  is  remarkable.  There 
were  but  two  men  in  the   big  engine-room,    and  it  is  as 
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clean  and  well  kept  as  if  it  were  put  op  for  eMhibition  only. 
Practically  everything  about  the  plant  is  automatic,  from 
llie  auiomatic  coal  stokers  down. 

In  one  direciion  the  Cit\-  Railway  has  developed  a  system 
which  is  a  little  in  advance  of  anything  other  companies 
have  done.  It  is  in  the  direction  of  preventing  accidents 
in  case  of  fire.  The  whole  system  is  divided  into  20 
sections.  Whenever  there  is  a  fire  alarm  it  is  sounded  at 
the  bams  and  power  station  at  the  same  instant  it  is  in  the 
fire  department  stations.  When  the  alarm  sounds  the  man 
at  the  power  house  switchboard  instantly  turns  oft"  the  cur- 
rent along  the  particular  section  of  the  road  where  the  fire 
is  located.  A  wrecking  wagon,  to  which  a  team  stands  al- 
ways harnessed,  starts  for  the  scene  of  the  fire  and  usually 
before  the  fire  department  arrives,  if  the  blaze  is  at  all  seri- 
ous, the  crew  has  taken  down  the  trolley  wire  and  given 
free  rein  for  the  fire  department's  operations. 

This  WTecking  wagon  is  a  remarkably  complete  institution. 
It  has  a  telescope  platform  which  can  lie  quickly  wound  up 
so  the  men  working  on  it  are  on  a  level  with  the  trolley 
and  they  can  take  out  a  section  of  the  trolley  wire  in  a  very 
few  minutes  after  the  fire  alarm  has  sounded. 

For  the  first  four  months  of  this  year  the  traflic  of  the 
City  Railway  company  was  25.428,421,  against  25,056,683 
for  the  first  four  months  of  1S94.  That  traffic  in  each  of 
the  two  years  was  divided  between  cable,  electric,  and  horse 
car  lines  as  follows: 

1895.  1S94. 

Per  cent.         Per  cent. 

Cable : 61.62  6436 

Horse 10.68  26.S4, 

Electric 27-70  8. So 

The  City  Railway  claims  to  be  the  most  liberal  in  its  sys- 
tems of  tranfers  as  now  in  operation  of  any  street  railway 
company  in  the  country.  Fully  4,000,000  transfers  are 
issued  every  month.  On  all  north  and  south  lines,  including 
Archer  avenue,  transfers  are  issued  to  all  connecting  lines 
on  the  payment  of  cash  or  for  a  transfer  Ironi  another  line. 


WESTERN    ELECTRICIAN. 

contact  with  two  small  springs  A',  permanent  contact  being 
prevented  by  the  insulation  E  on  the  bolt.  Connected  with 
these  two  terminals  is  a  battery  which  moves  a  disk  carr}'- 
ing  alternately  upon  its  face  the  words  '-out"  and  "in." 
This  bolt  D  can  only  be  operated  froni  the  e.Kterior,  but 
the  rest  of  the  combination  maybe  manipulated  from  within, 
without  sending  an  alarm. 


Alternate-continuous   Current  Municipal 
Plant. 

There  is  nothing  which  is  more  annoying  in  die  way  of 
artificial  illumination  than  the  quality  of  vacillation.  If 
the  light  is  too  brilliant  it  may  b^  subdued;  if  it  is  dim  we 
may  still  accommodate  the  eye  to  its  u^e,  but  th^  constant 
changes  of  a  flickering  lamp  reqalre  such  intense  alternate 
action  of  the  optic  nerve  that  great  fatigue  results,  and  if 
too  long  continued  trouble  follows,  which  may  became  se- 
rious. 

lielmholtz  experimented  along  this  line  and  established 
the  fact  thit  a  source  of  light  kindled  and  extinguished 
about  25  times  per  second  was  fatiguing  to  the  eye;  and 
Prof.  Forbes  has  made  investigations  with  an  incande:;cent 
lamp  of  16  candle  power  and  50  volts  which  show  that  when 
the  alternations  were  less  than  25  per  second  it  proved  tire- 
some to  the  eye  and  this  fatigue  continued  to  be  felt  up  to 
2S  periods.  Arc  lamps  are  unstable  with  similar  alterna- 
tions, but  when  the  periods  readied  50  per  second  the  an- 
noyance is  no  longerappreciable.  For  this  reason  the  trans- 
formation  of  alternate  into   direct  currents   must   attract 
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On  all  east  and  west  lines  transfers  are  issued  to  any  con- 
necting lines  on  the  payment  of  a  cash  fare. 


Electric  Alarm  Lock, 

An  electric  alarm  lock  which  has  many  excellent  features 
is  shown  in  the  accompanying  cut.  The  system  of  which 
it  is  a  part  comprises  the  lock  F,  the  catch  G  and  a  plate  U  ■ 
which  carries  the  electrical  contacts.  The  lock  has  three 
bolts,  D,  B  and  A,  this  last  called  the  half-turn,  which  only 
serves  as  a  latch  when  the  door  is  closed.  The  catch  G 
which  faces  the  lock  has  two  blocks  K,  V.  All  the  con- 
tacts are  made  through  the  plate  U,  which  is  fixed  by  four 
screws  upon  the  door  frame  so  that  the  catch  is  insulated 
perfectly  from  it.  An  insulated  block  P  has  fastened  to  it 
along  spring,  the  extremities  of  this  spring  being  finished 
with  ebonite  buttons,  resting  on  the  plates  V,  V.  In  this, 
the  normal  condition,  the  two  buttons  insulate  the  spring 
from  touching  the  plate  T,  yet  if  any  metallic  tool  is  in- 
serted to  pry  open  the  lock,  contact  is  formed  and  the  alarm 
bell  will  nng.  The  bolts  A  and  B  are  electrically  sepa- 
rated from  the  rest  of  the  lock  by  the  pieces  C  and  Z. 
When  the  key  is  turned  in  the  lock  the  bolts  entering  the 
catch  make  contact  with  two  springs,  S  and  K,  fixed  on 
the  plate  U.  Two  pieces,  /  and  Z,  are  also  insulated  from 
the  lock  frame,  but  are  connected  with  the  bolts  by  the 
spring  M,  while  the  lock  frame  is  connected  to  one  pole  of 
the  hne,  the  springs  S  and  R  being  in  contact  with  the  other 
pole.  When  a  skeleton  key,  a  hook,  or  wire  is  placed  in 
the  keyhole,  contact  with  /  or  Z  closes  the  circuit,  and 
warns  the  inmates,  but  the  proper  key,  fitted  to  pass  these 
contact  points,  will  throw  the  bolts  without  sounding  the 
alarm. 

Another  peculiarity  of  this  lock,  which  makes  it  especially 
valuable  for  stores  or  offices,  enables  the  proprietor  to 
notify  the  porter  when  he  leaves  the  premises,  and  also 
when  he  returns.  This  is  a  function  of  the  bolt  D.  When 
the  door  is  bemg  locked  this   bolt  makes  an  instantaneous 


much  attention,  and  its  successful  accomplishment  be  a  mat- 
ter of  interest  to  all. 

M.  Pellissier,  in  La  Aui/iire,  furnishes  some  information 
which  is  noteworthy,. relative  to  theCardift',  Wales,  municipal 
plant. 

The  authorities,  having,  decided  upon  the  installation 
of  a  plant  for  Isoth  public  and  private  service,  were  obliged 
on  account  of  high  prices  and  poor  facilities  to  select  a  site 
at  some  distance  from  the  center  of  the  place.  A  spot  was 
found  at  Canton,  a  suburban  village,  which  lay  along  a  coal 
railroad,  and  ^vas  of  very  little  value  for  any  other  purpose. 
But  the  distance  was  such  as  to  preclude  the  use  of  any  other 
than  an  alternating  system,  with  a  pressure  of  2,500  volts. 

The  dynamos  are  consequently  simple  alternate  current 
machines  of  the  Siemens  type,  remarkable  for  their  dimen- 
sions, furnishing  75  amperes  of  current  at  2,500  volts, 
with  40  periods  per  second.  The  armatures,  of  the  disk 
form,  are  movable,  and  of  about  five  meters  diameter.  The 
exciters — continuous  current — are  coupled  directly  upon  an 
extension  of  the  alternator  shafts,  these  latter  being  coupled 
directly  to  the  engine  in  a  manner  which  makes  each  a  com- 
plete and  independent  system.  There  are  also  two  small  al- 
ternators which  have  each  a  capacity  of  j6  amperes  at  2,500 
volts. 

Subterranean  cables  convey  the  current  to  the  center  of 
the  city,  where  the  tension  is  reduced  to  105  volts. 

The  incandescent  lighting  is  done  by  the  aUernating  cur- 
rent, but  through  fear  that  the  low  frequency  of  the  periods 
would  produce  a  flickering  light,  the  city  engineer,  Mr. 
Massey,  decided  to  change  the  alternating  into  a  direct  cur- 
rent before  using  it  for  street  illumination. 

The  illustration  shows  a  type  of  the  Ferranti  transformer 
which  changes  the  current.  It  consists  of  a  small  syn- 
chronous motor,  the  movements  of  which  are  dependent  upon 
the  j^enrds  of  the  current,  and  carries  two  commutators. 
The  machines  are  placed  in  the  basement  of  the  city  build- 
ing, about  two  kilometers  from  the  central  station.     Two  of 
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these  are  in  service,  the  third  being  Iield  as  a  reserve.  Each 
of  them  has  a  capacity  of  24  lamps  of  12  amperes  in  two 
circuits  of  12  lamps  in  series. 

The  small  synchronous  monophase  motor  has  a  commuta- 
tor for  changing  the  current  necessary  for  feeding  the  induc- 
tors. A  high  tension  commutator  is  placed  at  each  extrem- 
ity of  the  shaft,  and  each  of'  these  supplies  current  to  one 
circuit. 

A  rever.sing  switch  and  a  cut-out  are  placed  in  each  circuit, 


ELECTRIC   ALARM   LOCK. 

and  a  water  regulator  is  let  into  the  primary  circuit,  which 
serves  to  break  th  sudden  vacillation,  in  case  of  cutting  out 
a  group  of  12  arcs  at  the  same  instant  on  the  circuit  of  a 
small  machine. 

The  arc  lamps  are  of  the  Siemens  type,  and  are  placed  at 
6.75  meters  above  the  street.  The  lamp-posts  are  cast-iron; 
a  design  at  the  base,  on  a  door  which  can  be  opened  to  give 
access  to  the  wires  and  cut-outs,  represents  the  arms  of  the 
ciiy.  These  posts  are  placed  at  the  pavement  line  in  the 
narrow  streets  and  upon  the  "refuges" — miniature  parks  in 
the  center  of  the  wider  streets— where  the  width  permits. 


Continuous  Current  Meter. 

Among  the  meters  now  finding  favor  in  F-urope,  that  illus- 
trated in  the  accompanying  cut  is  conspicuous.  It  is  com- 
posed of  a  silver  wire/,  resting  at  its  lower  extremity  upon 
a  glass  plate  a,  and  carrying  at  its  upper  extremity  a  weight 
/  bearing  down  perpendicularly.  The  vessel  surrounding  a 
contains  a  solution  of  azotale  of  silver. 

The  current  to  be  measured  enters  at  ./and  leaves  at  -/' 
Two  resistances  R  of  very  coarse  wire  and  r  of  fine  wire  are 
placed  in  parallel  upon  the  route  through  the  instrument. 
The  small  proportionate  amount  passing  through  ihe  latter 
coil  at  m  reaches  a  spring  s  which  rests  against  the  wire/", 
and  passes  thence  into  the  solution  at  a,  and  out  in  the 
direction  of  the  arrows,  by  way  of  the  electrode  t\ 

As  the  electrolytic  action  cuts  away  the  wire/"  the  weight 
/  forces  it  downward,  communicating  a  rotary  motion  at  G 
to  a  shaft  to  which  the  needle  i  is  attached  before  the  face  of 


CONTINUOUS   CURRENT   METER, 
the   graduated  scale,  and  from  which  the  ampere  hours  are 
read  direct. 


Temptation  Would  Be  Too  Great. 

[From  the  Chi.-ago  Evening  Post. 1 

Professor  Barrett's  remarks  about  the  use  of  the  city's 
electric  lighting  plant  to  furnish  light  to  private  consumers 
are-  worth  considering.  ******  The  objection 
would  be  that  the  conditions  of  American  politics  would  pre- 
clude the  possibility  of  honest  and  profitable  management. 
Look  at  the  men  who  collect  the  taxes  (ordon't  collect  them), 
who  directed  the  water  supply  system,  and  who  controlled 
the  streets.  How  long  would  it  be  before  these  gentry,  by 
means  of  bogus  contracts  and  stuffed  pay  rolls,  would  wipe 
out  the  difference  between  the  cost  of  production  and  the 
revenue  from  sales,  which  corresponds  to  the  interest  on 
bonds  and  dividends  on  stock  paid  by  the  electric  light  and 
gas  companies? 
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considerations  be  put  aside  and  the  matter  left  for  deter- 
mination to  consulting  and  constructing  engineers  and  cen- 
tral station  managers  of  experience  and  ability.  This,  cer- 
tainly, is  a  fair  proposition. 
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The  plan  advocated  by  Governor  Altgeld  lor  the  enact- 
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to  $22,000  a  year  to  maintain  it,  and  it  is  neither  feared  nor 
respected — in  fact  the  commissioners  have  about  as  much 
power  as  a  trio  of  meddlesome  old  women,  and  their  "rec- 
ommendations" receive  just  about  as  much  attention  as  if 
they  were  the  result  of  the  deliberations  of  an  old  ladies' 
sewing  circle.  The  people  of  this  state  desire  no  such  orna- 
ment. There  are  plenty  of  boards  and  commissions  at 
present,  and  until  a  new  and  far  more  effective  plan  is  ad- 
vanced than  those  already  proposed,  neither  the  capitalists 
nor  workmen  of_  Illinois  favor  the  establishment  of  boards 
of  arbitration,  mediation  or  conciliation. 
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ity    that    these    miniature    furnaces    are    preeminent.      It 
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1  elepnone  Competition  in  Wisconsm 309  ,                        ,  .     ,                     ■      1          i                   1     ■       1 

„,,„...-■                                                           attempt  to  introduce  this  lamp  as^ain  has    been  made  m  the 
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A    Central   Station  With  Three^phased  Current  Generators.     By  ^^jg,^^^  ^^^  ^^  improvement  on  thedays,  and  when  the  gentle 

Dr  G.H.Zahn.    Illustrated  31°.  3"  breeze  is  conspicuous  by  its  absence,  how  many  Welsbachs 
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Temptation  WouldBe  Too  Great 313  the  qualities  and  faults  of  this  device.     If  economy  were. 
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electrician,  the  Chicago  daily  papers  would  investigate  the  ,      ^  ,           .             ■ 
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subiect  under  discussion,  they  would  find  that  buperintendent  ,                                     ^1       ,                 ,-,      f 
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engineers  or  managers  of  central  stations   on  this  subject,  ^  '    

and  compare  them  with  those  in  the  publislied  interview  of  ' 
last  week.  It  is  not  necessar)'  to  go  to  representatives  of  in- 
terested companies,  although  as  much  weight  should  be  given 
the  statements  of  these  concerns  as  that  of  Superintendant 
Barrett — both  being  interested  in  the  outcome — and  surely 
their  experience  and  knowledge  of  the  business  would  make 
their  opinions   of  greater  value   than  his.     But  let  all  these 


"Our  neighboring  city  of  Chicago  is  a  most  striking  ex- 
ample" of  the  fact  that  municipal  lighting  is  not  profitable. 
This  is  the  conclusion  a  Milwaukee  official  reached  after 
carefully  examining  the  reports  made  by  cities  which  have 
had  experience  in  this  line,  and  it  confirms  the  opinion  freely 
expressed  by  competent  electrical  men  who  have  given  the 
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matter  careful  consideration,  but  it  may  be  news  to  the 
people  of  Chicago.  Depending  upon  the  published  state- 
ments of  interested  or  irresponsible  persons,  taxpayers  have 
come  to  believe  that  the  city  was  pursuing  an  economical 
policy  in  establishing  aj^lant  for  electric  street  lighting. 
It  is  not  at  all  difficult  to  understand  how  this  impression 
was  gained,  although  it  is  quite  remarkable  that  the  public 
should  so  long  remain  in  ignorance  of  the  true  condition  of 
affairs.  It  can  only  be  explained  by  the  fact  that  there  was 
implicit  confidence  in  the  ability  of  Supt.  Barrett  to  fulfill 
the  promises  he  made  which  induced  the  city  to  adopt  the 
policy  of  lighting  its  streets,  and  that  he  has  thus  far  evaded 
making  a  complete  statement  of  the  result  of  this  experiment. 
Such  a  statement  would  show  that  instead  of  fulfilling  the 
promises  made  for  it  and  thereby  effecting  an  actual  saving 
for  the  taxpayers,  the  present  municipal  lighting  system  of 
Chicago  has  been  a  very  expensive  and  unsatisfactory  experi- 
ment. Supt.  Barrett  has  been  given  ample  opportunity  to 
carry  out  his  agreement  to  provide  an  economical  lighting 
system  for  the  city  streets,  but  he  has  failed  to  show  any 
advantage  gained  for  the  taxpayers.  He  has  been  urged 
repeatedly  to  present  data  in  support  of  his  claims  that  he 
was  furnishing  light  at  a  price  named  by  himself  as  the  actual 
cost  of  production,  but  he  has  never  been  able  to  prove  his 
case.  In  fact  the  whole  subject  of  the  cost  of  this  project  to 
the  city  has  beer,  shrouded  in  mystery,  and  thus  far  it  has 
been  utterly  impossible  to  secure  from  the  city  electrical  de- 
partment any  detailed  statement  that  would  be  at  all  reliable. 
But  while  it  is  true  that  Supt.  Barrett  has  positively  refused 
to  enlighten  the  electrical  fraternity  upon  the  cost  to  the 
taxpayers  of  his  favorite  scheme,  and  has  encouraged  the 
belief  that  the  proj.'ct  was  a  profitable  one  for  the  city,  elec- 
trical experts  of  established  reputation  have  made  it  their 
business  to  investigate  the  subject  thoroughly  and  they  have 
proved  conclusively  that  Supt.  Barrett's  statements  are  based 
upon  figures  that  are  not  complete  and  that  they  are  there- 
iore  neither  fair  nor  honest,  but  misleading  and  injurious  to 
the  electrical  business.  Supt.  Barrett  cannot  plead  igno- 
rance of  these  facts,  for  he  has  been  confronted  with  them 
and  he  has  been  urged  to  disprove  the  charges  of  bad  faith 
made  against  him  or  to  admit  the  error  of  his  statements. 
He  has  done  neither,  but  he  has  repeatedly  promised,  or 
rather  threatened,  to  publish  figures  that  would  convince 
the  world  of  the  truthfulness  and  the  justice  of  his  claims  and 
cover  his  critics  with  confusion.  For  six  years  the  fraternity 
has  waited,  occasionally  reminding  him  of  these  promises, 
but  he  has  ignored  all  demands. 

Now,  however,  a  new  scheme  is  presented  to  the  city  by 
which  it  is,  proposed  to  keep  up  the  present  delusion.  The 
city  is  urged  to  engage  in  commercial  lighting,  and  in  pub- 
lished interviews  the  city  electrician  tells  the  people  of  Chi- 
cago the  great  advantages  to  be  derived  from  giving  him 
additional  power.  The  "arguments"  used  six  years  ago  in 
advocating  the  establishment  of  street  lighting  plants  are 
again  presented  in  support  of  an  extension  of  the  system 
so  as  to  enable  the  cily  to  compete  with  established  com- 
panies and  drive  them  out  of  the  field.  Irrespective  of  the 
rights  of  these  corporations,  there  is  a  question  of  account- 
ing to  the  people  of  Chicago  which  Supt.  Barrett  should  be 
required  to  meet  before  further  power  be  given  him.  He 
must  show  he  has  not  abused  the  confidence  already  reposed 
in  him;  that  he  has  not  deluded  the  taxpayers  by  promises 
■  which  he  had  not  the  ability  to  keep;  that  the  proposed  scheme 
has  some  merit,  and  that  it  is  not  intended  solely  to  cover  up 
the  failure  of  the  last  project  engineered  by  him.  The  state- 
ments made  in  the  interview  given  out  last  week  to  the 
newspapers  of  Chicago  indicate  that  the  same  methods  will 
be  adopted  in  booming  this  scheme  that  were  used  so  effect- 
ively six  years  ago.  The  people  are  told  that  there  will  be 
no  dividends  and  no  interest  to  pay,  as  in  the  case  of  a  pri- 
vate concern.  Of  course  Supt.  Barrett  knows  that  the  city 
would  have  to  pay  interest  upon  the  money  it  would  have  to 
borrow  to  establish  this  plant,  but  this  is  only  one  of  the 
reckless  statements  and  is  in  keeping  with  many  others  that 
have  been  made  in  connection  with  this  enterprise  and  the 
one  that  preceded  it.  Yet  this  assertion  is  a  fair  illustration 
of  the  "arguments"  advanced  in  support  of  this  project. 
Concerning  the  cost  of  labor,  it  may  be  said  that  recent 
experience  has  led  the  people  to  consider  every  scheme  of 
this  character  in  the  light  of  a  political  measure  and  that  the 
pay  rolls  of  the  city  are  already  large  enough. 

In  considering  the  question  it  should  be  remembered,  too, 
that  the  private  interests  involved  are  of  great  magnitude. 
To  jeopard  them  would  be  a  great  mistake  and  bad  public 
pohcy.  Supt.  Barrett  need  not  be  surprised  if,  in  resenting 
his  unwarranted  interference,  the  interested  electrical  com- 
panies should  call  him  sharply  to  account.  It  cannot  be 
said  that  they  have  not  heretofore  treated  him  considerately. 
The  electrical  fraternity  of  Chicago  and  of  the  country  is 
under  no  obligation  to  John  P.  Barrett.  Even  his  most 
ardent  admirers  will  not  question  the  statement  that  he  has 
been  honored  and  rewarded  to  the  full  extent  of  his  ability 
and  services. 
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Popular  Errors  About  Electricity. 
Bv  C.  C.  Haskins. 
Th«re  is  a  large  amount  of  brilliant  ignorance  abroad  in 
the  land  as  to  the  capabilities  for  good  and  evil  of  elec- 
tricity, which  leads  people  into  seriou?,  if  not  harmful,  con- 
closions. ' 

The  trouble  arises  largely  through  a  lack  of  distinction 
tietween  "current"  and  "tension,"  terms  which,  to  the 
public  ears,  are  more  readily  comprehended  if,  in  their  stead, 
one  should  ^ay  mass  or  quantity  and  pressure  or  strain. 

Where  a  larger  amount  of  electric  current  passes  in  a 
given  lime  this  flow  is  said  to  be  one  of  more  amperes,  as 
one  would  say  a  larger  pipe  would  discharge  a  greater 
number  of  gallons  of  water  per  minute,  while  a  smaller 
sized  pipe,  as  at  the  nozzle  of  a  fire  engine  hose,  might 
throw  a  stream  of  water  very  much  farther  by  virtue  of  a 
much  heavier  strain  or  push  behind  it..  One  of  these  streams 
nii^rbt  thus  furnish  a  great  quantity  at  the  delivery,  and  the 
other  a  comparatively  small  (juantity  at  a  very  much  greater 
distance  away. 

Now,  one  of  these  may  be  compared  to  acommercial  current 
of  electricity  which  is  used  by  the  electrotypers  and  platers. 
The  flow  of  current  is  large  but  the  pressure  is  minimum. 
There  is  next  to  no  necessity  for  careful  insulation,  for  such  a 
current  has  little  tendency  to  escape;  there  is  not  that  form 
ofenergy  in  its  make-up.  It  is  not  potent  for  harm  in  the 
way  of  shocks;  men  handle  it  with  perfect  impunity.  The 
surroundings  of  the  electroplater's  bath  are  wet;  the  men 
are  wet,  and  their  wet  feet  are  in  constant  contact  with  the 
wet  floor.  The  solution  in  which  the  plating  is  going  on 
is  a  far  better  conductor  of  electricity  than  ordinary  water, 
yet  the  attendants  are  constantly  handling  the  metal  arti- 
cles, removing  and  replacing  them  without  the  slightest 
inconvenience.  Here  is  a  current  of  electricity  capable  of 
dissolving  a  metal  which  would  withstand  some  thousands 
of  degrees  of  heat  in  a  furnace,  carrying  that  metal  in 
solution  to  the  opposite  pole  of  the  bath  and  re-depositing 
it  in  a  metallic  form  on  the  article  to  be  plated,  yet  a  cur- 
rent which  has  not  the  element  of  push  or  pressure  energy 
sufficient  to  propel  a  spark  through  the  air  across  a  space 
of  one  thirty-second  of  an  inch — probably  not  one-half  that. 
Ii  is  known  to  the  electrical  craft  as  a  current  of  extremely 
low  tension,  a  current  of  high  (]uantity  or  high  current  flow. 
It  is  an  extreme  manifestatioii  of  one  of  the  characteristics 
of  an  electrical  current. 

There  is,  on  the  other  hand,  a  form  of  current  which  has 
a  diametrically  opposite  character  to  this.  It  is  possible  to 
hav^  a  current  ol  so  much  push  or  pressure  that  it  is  next  to 
impossible  to  restrain  it  or  keep  it  from  escaping,  even 
through  the  atmosphere.  The  flow  from  a  frictional  elec- 
tric machine  is  of  that  character.  The  spark  from  one  of 
these  generators  may  be  sent  through  the  air  (and  air  is 
one  of  the  very  bsst  insulators  known)  two  or  three  feet;  it 
can  be  made  to  bore  a  hole  through  a  plate  of  glass,  and 
yet,  although  it  may  be  discharged  into  a  dish  of  gunpowder 
and  blow  the  grains  away,  it  is  not  at  all  certain  that  it  will 
set  them  on  fire.  The  spark  which  so  many  persons  first  saw 
developed  last  winter  during  the  extreme  cold  weather  by 
sliding  across  the  carpet,  and  touching  the  gas  pipe,  is 
another  example.  The  air  in  winter  is  far  drier  than  in  sum- 
mer. Moisture  makes  the  air  a  conductor,  better  in  pro- 
portion to  the  amount  of  water  it  contains,  and  a  small 
amount  of  moisture  in  the  air  is  sufficient  to  prevent  an 
accumulation  of  this  high  potential  electricity.  We  cannot 
get  these  spark  demonstrations  in  the  summer  season  be- 
cause of  the  moisture  in  the  atmosphere,  which  serves  as  a 
vehicle  for  its  escape. 

Now  for  commercial  use  we  have  currents  combining 
these  two  characteristics  in  different  proportions.  For  tele- 
graphic purposes,  a  certain  amount  of  pressure  is  required, 
sufficient  to  push  a  small  amount  of  current  a  long  distance, 
but  this  pressure  is  not  sufficient  to  permit  it  to  dissipate  it- 
self in  the  surrounding  air,  except  to  a  limited  extent,  save  in 
a  very  misty  rain.  The  lines  are  insulated  at  every  post, 
and  the  limbs  of  trees  are  cut  away  to  prevent  escaping  cur- 
rent. There  is  only  a  very  limited  amount  of  current  flow- 
ing, and  while  a  considerable  shock  may  be  obtained  from 
a  telegraph  current,  there  is  little  if  any  danger  to  life  or 
property  by  contact  with  it. 

A  still  lower  level  in  the  scale  of  risks  is  the  current  used 
by  the  telephone  companies. 

Ascending  in  the  scale,  we  come  to  the  low  potential  cur- 
rent used  for  lighting  and  power  purposes.  The  pressure 
here  is  no  heavier  than  on  short  lines  of  telegraph,  the  same 
virtually  as  with  an  ordinary  blue  vitriol  or  gravity  battery 
of  50  to  no  jars.  The  difference  between  it  and  the  tele- 
graph current  is  in  the  characteristic  of  quantity,  or  current 
flow.  It  remains  constant  in  pressure — usually  50  to  1 10 
volts — but  in  proportion  as  openings  for  the  flow  are  made, 
that  is,  as  lamps  are  turned  on  or  motors  are  brought  into 
service,  the  increased  demand  is  met  by  a  greater  supply, 
and  the  quantity  is  thus  varied^  while  the  push,  the  voltage, 


remains  stationary.  This  pressure  is  not  necessarily  a  dan- 
gerous one  to  life,  and  is  not  sufficient  to  force  the  current 
through  more  than  a  mere  fraction  of  an  inch  of  atmosphere. 
It  produces  an  unpleasant  sensation  when  received  through 
the  pei-son,  and  is  not  safe  to  handle  in  a  district  where 
other  and  more  powerful  currents  may  be  accidentally  crossed 
with  it.  If  a  contact  of  good  conductivity  is  made  with  the 
wire  carrying  this  current,  heat  results,  and  without  the 
safeguard  known  as  the  fusible  metal,  which  acts  on  much 
the  same  principle  as  the  soft  plug  in  a  boiler,  and  opens  the 
circuit,  the  danger  from  electric  lighting  would  drive  it  out 
of  existence. 

The  next  grade  in  the  upward  scale  of  voltage  is  that  gen- 
erated for  street  railway  service — about  500  volts — which 
also  remains  constant  in  pressure,  but  varies  in  the  output, 
according  to  the  demand.  This  ]iressure,  too,  is  incapable 
of  jumping  through  a  very  short,  dry  airspace,  but  it  is  a 
dangerous  current  to  encounter. 

Above  this  last  in  the  scale  comes  the  orJinary  high-tension 
n  arc  system.  This  differs  materially  from  the  systems  in 
which  the  quantity  is  variable  but  the  pressure  is  constant. 
Here  the  quantity,  or  flow,  is  always  the  same,  but  the  pres- 
sure varies,  increasing  with  each  additional  lamp.  These 
lamps  require  a  pressure  of  from  45  to  50  volts  each,  but 
they  do  not  vary  the  flow.  Now,  with  ten  lamps  only  in  the 
line  there  would  be  450  to  ^00  volts  of  pressure,  and  with  50 
lamps  there  would  be  2,250  to  2,500  volts,  and  even  then  the 
pressure  is  only  a  small  fraction  of  what  it  is  in  the  spark 
generated  by  sliding  on  the  carpet,  or  the  spark  from  the 
friction  machine.  But  it  has  the  other  characteristic  not 
possessed  by  these  carpet-generated  sparks.  There  is  suf- 
ficient quantity  or  flow  of  current  to  make  such  a  current 
extremely  dangerous.  It  is  the  combination,  if  it  may  be  so 
called,  of  high  and  low  powers;  that  is,  the  possession  of 
the  two  characteristics — volts  and  amperes — that  makes 
this  dangerous.  It  will  kill,  but  it  cannot  jump  an  air 
space.  It  has  pressure  enough  to  require  high  insulation 
to  restrain  it,  but  the  insulating  properties  of  the  atmos- 
phere {which,  wdien  ordinarily  dry,  are  far  in  excess  of 
those  of  eiiher  glass,  porcelain  or  india  rubber)  are  proof, 
where  this  medium  is  as  thin  as  an  eighth  of  an  inch,  against 
the, jumping  of  an  electric  light  current,  by  virtue  of  its 
initial  pressure. 


Telephone  Inquiry  in  England. 

[From  the  London  Eleci?-ician.~\ 

When  a  government  is  in  want  of  a  policy,  or  a  minister  in 
want  of  a  cue,  it  is  usually  sought  for  inside  one  of  the  par- 
liamentary committee  rooms.  The  device  is  not  generally 
esteemed  very  dignified,  and  is  often  only  a  roundabout  way 
of  shelving  the  subject  altogether.  None  of  these  things, 
however,  can  be  said  of  the  parliamentary  inquiry  which  has 
just  completed  its  examination  of  witnesses  in  respect  of  the 
telephone  service  and  its  relations  with  the  state.  The  report 
may  take  probably  a  considerable  time  to  prepare,  if  the 
voluminous  evidence  is  to  be  impartially  weighed  and  di- 
gested; or  it  may  be  got  ready  very  quickly  if,  as  might  hap- 
pen, the  committee  are  unable  to  ofter  any  definte  recom- 
mendation except  for  the  publication  in  full  of  all  the  evi- 
dence tendered.  On  the  whole,  we  are  in  that  position  our- 
selves, and  we  make  no  apology  for  offering  some  comments 
at  this  stage  of  the  case,  feeling  sure  that  nothing  we  can  say 
one  way  or  the  other  will  affect  the  broad  conclusions  to  be 
drawn  from  the  numberless  suggestions  and  inexhaustible 
statistics  placed  at  the  committee's  disposal. 

One  of  these  condusions  certainly  is  that  the  public  will 
learn  to  set  a  more  correct  estimate  on  the  value  of  opinions 
proffered  by  self-chosen  advocates  of  particular  and  novel 
schemes  of  telephonic  administration.  For  knocking  the 
bottom  out  of  irrepressible  faddists  there  is  nothing  so  sure 
as  a  public  inquiry;  and  it  must  be  said  of  this  one,  to  its 
credit,  that  not  a  few  personages  who  thought  themselves 
authorities  have  left  the  committee  room  emptied  of  their 
reputation,  if  not  of  their  conceit.  It  is  very  easy  to  collect 
any  number  of  complaints  against  the  telephone  system — or, 
for  that  matter,  against  any  human  system  whatsoever;  but 
when  men  come  forward  with  schemes  of  reform  they  should 
at  least  take  the  trouble  to  understand  something  of  what 
they  are  talking  about.  Representatives  of  municipalities, 
who  are  greatly  to  the  forejust  now,  are  very  much  lacking 
in  this  respect;  and  the  National  Telephone  company's  con- 
tention that  its  business  would  be  worked  less  efficiently  by 
municipal  bodies  than  by  private  enterprise  found  no  little 
support  in  the  character  of  the  testimony  offered  by  typical 
members  of  the  former.  Not  excepting  the  "evidence" 
tendered  by  that  superfine  organization,  the  London  County 
Council,  the  municipal  witnesses  were,  we  must  admit,  fai- 
from  showing  any  special  capacity  for  working  the  tele- 
phone. In  point  of  fact,  the  major  part  of  the  witnesses 
failed  to  grasp  the  true  problem  to  be  solved,  namely,  how 
to  convert  an  imperfect  telephone  system  into  one  corre- 
sponding with  that  of  the  perfected  telegraph  system  which 
exists  in  government  hands.  None  but  the  official  wit- 
nesses fully  realized  this  point^ — the  only  one  indeed  worth 
considering.  What  the  telephone  has  suffered  from  hitherto 
has  been,  it  may  be  confidently  asserted,  a  species  of  pa- 
rochialism, gradually,  it  is  true,  developing  on  a  bolder  and 
more  national  basis,  but  still  hampered  and  afflicted  by  the 
petty  and  narrow  limitations  under  which  its  early  years 
were  spent.  Nobody  is  particularly  answerable  for  this; 
railways  grew  up  in  a  similar  way.  Telephones  were  for  a 
good  while  supposed  to  be  merely  elongated  speaking  tubes, 
serviceable  for  purely  local  purposes.  The  plans,  therefore, 
were  localized;  and  if  they  do  not  fit  in  very  well  with  the 


larger  requirements  which  havearisen  in  these  days,  nobody 
can  wonder  at  it. .  The  latest  understanding  .arrived  at  by 
the  postoffice  mth  the  National  Telephone  company  is  a 
frank  admission  that  competition  over  the  same  area  is  not 
merely  inexpedient  but  impossible,  and  the  state  merely 
claims  the  trunk  lines  as  being  part  and  parcel  of  its  main 
telegraph  system.  Co-operating  in  this  way  it  is  not  un- 
likely that  the  company's  administration  will  go  on  improv- 
ing to  the  level  of  the  one  administered  by  the  state;  and 
whether  the  whole  may  finally  fall  into  the  hands  of  the  post- 
office  will  depend  very  much  on  how  far  this  dual  arrange- 
ment contrives  to  work  harmoniously  to  (he  satisfaction  of 
the  public.  There  is  no  half-way  house  between  state  ac- 
quisition and  state  absienlion,  except  possibly  that  which 
has  been  already  arrived  at. 

Of  the  many  "progressive"  suggestions  which  came  out 
into  the  light  in  the  committee  room,  none  was  more  prom- 
inent than  that  of  municipal  telephones.  The  supporters  of 
Ihis  latest  development  of  municipalization  did  not,  as  we 
have  before  remarked,  cut  a  very  impressive  figure.  Against 
the  running  of  local  telephone  exchanges  by  local  author- 
ities there  is  the  very  obvious  argument  that  where  the  gov- 
ernment itself  has  failed  to  compete  successfully  with  the 
company  which  at  present  holds  the  field,  no  municipahty, 
however  powerful,  could  possibly  succeed.  The  same  con- 
siderations which  have  prevented  the  state  from  pursuing  a 
competitive  game,  namely,  the  taxpayers'  pockets,  might  be 
expected  to  operate  in  the  case  of  local  authorities.  There 
is,  however,  something  to  be  said  in  favor  of  the  practica- 
bility of  municipal  telephony.  England  and  Scotland  afford 
many  striking  examples  of  what  can  be  done  municipally 
wherever  a  strong  municipal  spirit  is  in  existence.  When 
two  companies  compete  in  the  same  town  telephone  users 
are  moved  to  cast  in  their  lot  with  one  or  the  other  by  purely 
business  motives;  the  concern  which  can  induce  the  public 
to  believe  that  it  offers  on  the  whole  the  better*  service  will 
win,  and  the  advent  of  ihe  day  of  victory  will  be  hastened 
by  the  innumerable  petty  vexations  inherent  to  the  rivalry 
of  the  two  exchanges.  But  given  the  existence  of  a  real 
grievance  against  the  telephone  company  and  an  able  munici- 
pality backed  by  a  powerful  municipal  spirit,  and  we 
should  be  sorry  to  risk  the  dogma  of  editotial  prescience 
and  omniscience  by  dogmatically  predicting  disaster.  With 
ihemagnificent  network  of  trunk  wires  on  its  hands,  the 
National  Telephone  company  was,  indeed,  in  an  impreg- 
nable position;  but  to-day  the  trunk  wires  are  open  to  all 
comers  and  municipal  telephony  has  as  good  a  chance  as  it 
is  ever  likely  to  have.  Whether  it  is  economically  expedient 
or  morally  right  to  adventure  the  ratepayers'  money  in  such 
a  campaign  of  competition  is  a  big  question,  which  we  need 
not  now  discuss.  All  we  contend  is  that  municipal  tele- 
phony cannot  be  contemptuously  dismissed  as  utterly  im- 
practicable, and  that  one  single  successful  instance  of  it 
would  in  all  probability  save  the  necessity  of  a  second. 

One  of  the  most  useful  pieces  of  evidence  furnished  to  the 
committee  was  that  by  Mr.  Staats  Forbes,  the  president  of 
the  National  Telephone  company,  giving  statistics  of  users 
and  charges  for  this  and  other  countries  where  the  telephone 
is  in  popular  demand.  We  have  never  been  the  apologists  of 
this  company;  but  we  gladly  admit  that  the  figures  adduced 
by  its  able  representative  before  this  parliamentary  com- 
mittee go  far  to  exculpate  the  management  from  many  of  the 
accusations  which  have  been  freely  hurled  against  it  for  many 
years  past  unchallenged.  Compared  with  those  of  other 
countries,  its  charges  are  not  higher  and  Its  services  are  not 
less  efficient  or  popular  when  the  national  conditions  are 
fairly  taken  into  account.  No  importance  can  be  attached 
to  statistics  of  complaints  against  this  one  company,  seeing 
that  no  corresponding  efforts  have  been  made  to  obtain 
similar  figures  from  other  countries.  If  a  round-robin  could 
be  got  from  all  quarters  we  suspect  that  a  majority  could 
be  obtained  for  voting  the  telephone  an  unmitigated 
nuisance  which  everybody  would  wish  to  see  abated  and  per- 
haps even  abolished  altogether.  And  this,  not  because  of 
its  defects,  but  by  reason  of  the  demands  it  makes  on  the 
nervous  energies  of  its  users.  But  it  is  too  late  to  consider 
their  nerves;  the  only  question  is  the  efficiency  of  the  service; 
and  obviously  this  can  best  be  obtained  by  a  system  which 
is  virtually  controlled  by  one  administration. 


Telephone  Construction   Notes. 

R -'ports  from  the  South  and  Southwest'indicate  that  con- 
siderable work  is  being  done  in  that  territory  in  developing 
the  telephone  field.  A  correspondent  announces  that  the 
people  in  that  section  have  got  tired  of  paying  high  rates 
and  have  decided  to  cast  their  lot  with  new  companies. 
"They  are  paying  no  attention  to  'recent  decisions,"  "  says 
this  correspondent,  "but  are  going  ahead  putting  in  tele- 
phones, and  the  new  exchanges  are  making  rates  that  will 
enable  everybody  to  subscribe."  As  evidence  of  what  has 
already  been  done  this  correspondent  gives  a  list  of  recent 
installations  liy  Bottenfield  &  Wood  of  Carthage,  Mo.,  the 
general  western  agents  for  the  American  Electric  Telephone 
company  of  Kokomo,  Ind.  Among  these  installations  are 
the  following:  Joplin,  Mo.,  is  putting  in  an  exchange, 
using  the  'Hunnings'  long-distance  'phone,  manufactured 
by  the  American  Electric  Telephone  company.  The  com- 
pany was  organized  last  winter,  and  every  one  of  the  sub- 
scribers is  a  stockholder;  the  exchange  has  200  or  more 
subscribers.  Galena,  Kan.,  has  organized  a  telephone  ex 
change,  and  Bottenfield  &  Wood  are  finishing  the  'phone 
and  switchboard.  Carthage,  Mo. ,  has  got  one  of  the 
largest  list  of  subscribers  of  any  city  in  Southwest  Missouri. 
A  private  company,  called  the  American  Telephone  com- 
pany of  Carthage,  has  just  been  organized.  This  company 
will  build  a  line  to  Webb  city  and  Carterville,  and  put  in 
an  exchange  there,  and  these  will  connect  with  Joplin,  Mo., 
and  Galena,  Kas.,  and  give  free  service  to  all  its  subscribers 
over  its  30  miles  of  line.     Neosho,  Mo.,  capitalists  are  put- 
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ting  ill  an  exchange  of  100  instruments  tnaLleljy  the  American 
Electiic  Telephone  company  of  Kokomo,  Ind.  Frederick  II. 
Brown  is  putting  in  a  fine  telephone  system  ol  200  tele- 
phones at  Parsons,  Kas.  The  equipment  was  .supplied 
through  Bottenfield  &  Wood  of  Carthage,  Mo.  Mr.  Brown 
will  use  the  'Runnings'  long-distance  'phone,  made  by  the 
American  Electric  Telephone  company  of  Kokomo,  Ind. 
P.irsons  had  the  oH  Bell  system,  but  has  discarded  the  en- 
tire outfit.  Lickvvood  and  Greenfield,  Mo.,  have  been  con- 
nected by  a  telephone  line,  and  18  to  20  'phones  have  been 
placed  ii,  each  town.  The  line  is  being  operated  by  Wheeler 
&  Mann  of  Greenfield.  They  use  the  'Hunnings'  instru- 
ments. 

The  Aberdeen,  S.  D.,  telephone  exchange  is  equipped 
with  new  instruments  ])u"rchased  from  the  Standard  Tele- 
phone &  Electric  comp my  of  Madison,  Wis.  The  West- 
ern Electric  Telepiione  company  of  Britt,  Ia.,  has  con- 
tracted with  the  Standard  Telephoned  Electric  company 
ofMidisjn,  Wis.,  for  10, 033  telep'i  )ne3,  to  be  u;ed  on  the 
toll  lines  and  ex3h.ingi5  through  loA-a,  Sjuth;rn  Minnesota 
and  South  Dakota.  This  is  undoubtedly  the  largest  con- 
tract ever  made  for  telephmei.  The  Western  Electric  Tele- 
phone company  already  his  600  miles  of  toll  lines  com- 
pleted. 

A  dispatch  from  Indianapolis  says:  Prominent  capitalists 
of  this  city  have  organized  the  Phcenix  l^lepliune  company 
and  are  asking  for  a  franchise  with  a  view  to  aggressive  op- 
position to  the  Bell  monopoly.  The  neiV  company  has 
agreed  to  establish  an  exchange  and  pnt  in  instruments  at 
$30  a  year  for  business  houses  and  $20  a  year  for  residences, 
and  will  pay  the  city  a  percentage  of  the  gross  earnings  in  the 
event  a  franchise  is  secured.  Their  agents  recently  made  a 
canvass  of  tlie  city  and  secured  1,500  subscribers,  four-fifths 
of  whom  are  now  patrons  of  the  Bell  company.  Notwith- 
standing a  general  demand  that  the  new  company  be  per- 
mitted to  come  in,  the  Board  of  Public  Works  is  insisting 
on  conditions  that  may  keep  it  out. 


Milwaukee  Street  Railway  Taxes. 

Among  the  important  cases  derided  by  the  State  Supreme 
Court  at  Madison,  Wis.,  last  week  was  that  of  the  Mil- 
waukee Street  Railway  company  versus  Anderson,  city  clerk, 
determining  the  right  of  the  ciiy  to  include  the  street  rail- 
way company's  franchise  in  the  assessment  roll  for  the  pur- 
pose of  taxation.  City  Clerk  Anderson  included  the  street 
railway's  property  in  the  assessment  of  1S94,  placing  the 
value  at  $2,063,000. 

The  common  law  writ  of  certiorari  was  issued  out  of  the 
Circuit  Court  to  the  appellant  as  cily  clerk  of  Milwaukee  and 
ex-officio  clerk  ol  the  board  of  review  of  thit  city,  to  bring 
before  the  court  the  assessment  of  the  relator's  properly  for 
1S94  in  order  that  it  might  be  corrected,  revejsed  or  set 
aside.  The  Circuit  Court  reversed  and  set  aside  the  assess- 
ment of  $2,063,000  for  franchises,  together  with  tracks,  etc. , 
and  also  set  aside  assessments  of  $12,000  and  $25,000  for 
the  franchises  of  the  Electric  Illuminating  company  belong- 
ing to  the  company.  The  clerk  appealed  from  this  judg- 
ment.     In  his  brief  City  Attorney  Hamilton  said: 

The  assessor  of  the  Third  ward  testified  that  in  making 
the  assessment  of  $i,Soo,ooo  he  estimated  the  track,  right 
of  way,  etc.,  at  about  half,  and  the  value  of  the  franchise  at 
about  half.  .  That  the  value  of  the  track,  etc.,  $900,000,  is 
amply  sustamed  by  the  testimony,  is  unquestioned. 

The  details  of  the  assessment  for  1S94  against  which  the 
company  protested  are  as  follows: 

Real  estate if      553. 79^ 

Personalty  ...  .' soo.cco 

Fram  hises,  tracks,  poles,  etc 2,063  '^'°° 

Merchants'  slock 5,000 

Personally  in  Second  ward     2,000 

Franchises  of  Badger  Illuminating  company  25  000 

Franchises  of  Edison  Electric  Illuminating  company 12,000 

Total ' S2,S6o,79o 

This  was  an  increase  over  the  assessment  for  1S93  ^^ 
$1,714,050.  The  objections  of  the  company  were  solely  toljie 
items  of  $2,063,000,  $25,000  and  $12,000,  for  the  three  fran- 
chises, tracks,  poles,  etc.  The  judgment  of  the  Circuit  Court 
of  Milwaukee  county  was  aflirmed.  The  decision  settles 
only  the  matter  of  taxation  for  the  year  1S94,  as  the  street 
railway  company  succeeded  m  bringing  about  the  passage 
of  a  law  by  the  last  Legislature  which  provides  that  the 
company  shall  simply  pay  a  percentage  of  its  gross  earnings 
to  the  city  treasurer. 


Death  of  Henry  W.  Frye. 

It  is  with  sincere  regret  that  the  announcement  is  made 
of  the  death  of  Henry  W.  Frye  at  Folsome,  New  Mexico, 
on  Thursday,  June  2Dth.  Mr.  Frye  had  been  compelled 
last  fall  to  give  up  his  work  on  the  Elcclrical  World  and 
seek  improved  health  in  New  Mexico.  In  September  last 
he  suffered  a  severe  attack  of  pneumonia  and  in  January  he 
determined  to  visit  New  Mexico.  Since  that  time  little  has 
been  heard  from  him,  but  in  a  private  letter  from  Clayton, 
N.  M.,  under  date  of  April  loth,  he  announced  consider- 
able improvement  and  at  that  time  seemed  hopeful,  although 


evidently  realizing  the  serious  nature  o(  his  complaint.  He 
wrote:  "I  am  much  improved  in  health,  but  far  from  well 
yet.  I  Iiope  to  return  in  the  early  fall  and  if  I  stop  in 
Chicago,  I  shall  certainly  call  to  see  you."  The  announce- 
ment of  his  death  will,  therefore,  be  a  severe  shock  to  his 
many  friends. 

Mr.  Frye  had  been  engaged  in  electrical  journalism  since 
April  5,  1S92,  when  he  took  a  position  on  the  staff  of  the 
EUctrical  World.  He  had  taken  a  course  at  Johns  Hop- 
kins under  Dr.  Eouis  Duncan,  and  was  well  equipped  for 
his  work-  Mr.  Frye  was  graduated  from  Colby  Univjr- 
sity,  Maine.  He  was  an  associate  me  nber  of  the  American 
Institute  of  Electrical  Engineer.-;.  Personally,  Mr.  Fiye 
was  a  v^M-y  estimable  gentleman,  and  his  death  will  be  con- 
sidered a  personal  loss  by  everyone  connected  with  elec- 
trical iournalism  is  this  country. 


Accident  in  an  Electric  Light   Station  at 
Rochester,  N.  Y. 

On  Thursday  evening,  June  20th,  Foreman  Frank  E. 
drover  of  the  Rochester,  N.  Y.,  Gas  &  Electric  company 
leaned  against  a  dynamo  at  the  lower  falls  power  house, 
where  he  was  employed,  and  nearly  lost  his  life.  Grover 
had  just  gone  to  work  when  the  other  employes'  attention 
was  attracted  by  cries  from  the  foreman,  who  seemed  to  lean 
over  against  one  of  the  big  power  generators  and  then  fall 
writhing  to  the  floor.  The  current  was  immediately  turned 
off  and  Dr.  C.  W.  Wilbur  was  summoned.  Grover  was 
unconscious  and  apparently  dead.  Nevertheless  the  em- 
ployes of  the  station  set  to  work  to  resuscitate  him. 
William  Julian,  William  Ziegler  and  Ernest  Roth  labored 
fully  three-quarters  of  an  hour  before  there  was  any  sign  of 
returning  life.  Then  respiration  began  slowly.  Grover  «as 
still  in  a  critical  condition  and  the  men  worked  over  an  hour 
before  they  dared  cease  in  their  efibrts.  Grover  was  re- 
moved to  his  boarding  house,  where  it  was  found  he  was 
badly  burned  about  the  limbs  and  sides.  The  total  voltage 
of  th;  current  with  which  Grover  came  in  contact  was  be- 
tween 2,000  and  3,000  volts.  Grover  is  of  course  very  weak 
after  his  terrible  experience.  His  body  is  very  lame  and 
sore  and  his  heart  is  weak,  and  on  this  account  Dr.  Wilbur 
prohibited  him  from  talking  more  thin  was  absolutely  neces- 
sary, but  to  a  reporter  lie  made  the  following  statement: 

I  can't  tell  you  how  the  accident  happened.  I  don't  know 
myself.  All  that  I  remember  is  that  1  was  standing  near 
one  of  the  dynamos,  and  the  next  moment  I  thought  I  was 
an  angel;  then  I  knew  noticing  at  all  until  I  awoke  and 
iound  the  doctor  and  the  men  working  over  me.  When  I 
returned  to  consciousness  I  hadn't  the  slightest  idea  what 
had  happened  and  I  was  the  most  surprised  man  in  the 
world  when  they  told  me  that  2,899  vohs  had  been  pumped 
into  me.  I  don't  think  that  I  leaned  agamst  the  -iynamo, 
as  1  have  been  an  electrician  too  many  years  to  do  so  fool- 
haidy  a  thing.  I  must  have  moved  my  arm  in  such  a  manner 
that  it  swept  the  brushes,  thus  coming  in  direct  contact  with 
the  current.  My  arms  and  legs  feel  stiff  and  lame  and  my 
muscles  are  quite  sore.  But  I  am  feeling  as  well  as  a  man 
can  be  expected  after  wrestling  with  lightning.  I  think  I  will 
beat  work  to-morrow  all  right. 

Dr.  Wdhursaid  that  the  man  would  recover  beyond  doubt, 
but  that  the  vital  organs  had  received  too  great  a  shock  and 
were  too  weak  to  allow  any  exertion. 


BOOK  TABLE. 


Telegraphers  of  Today:  Desckii'TIve,  Historic.\l, 
Biographical.  By  John  B.  Taltaval.  1S94.  The  Elec- 
tric Age,  New  York.     Price,  $5. 

It  is  not  generally  appreciated  that  many  of  the  leading 
men  in  commercial,  professional  and  jiublic  life  to-day  have 
at  some  period  been  engaged  in  telegraphy,  but  a  glance 
over  the  list  of  those  whose  sketches  and  portraits  adorn 
the  pages  of  this  work  is  all  that  will  be  required.  The 
author  announces  that  it  was  his  intention  to  present  por- 
traits and  sketches  of  those  who  are  at  present,  or  have  been 
during  the  last  fifty  years,  prominent  in  telegraphy.  Mr. 
Taltaval's  familiarity  with  this  branch  and  his  wide  ac- 
quaintance with  those  engaged  and  interested  in  it  gave  him 
a  decided  advantage  in  the  preparation  of  this  work  over 
any  other  person  who  would  undertake  such  an  exacting 
task.  It  is  enough  to  say  that  he  has  faithfully  performed 
the  work,  and  as  a  result  the  book  is  an  accurate  and  valu- 
able contribution  to  electrical  literature,  and  makes  a  very 
credital:ile  souvenir  for  the  fiftieth  anniversary  of  telegra- 
phy. It  is  handsomely  printed,  as  might  have  been  ex- 
pected, and  the  mechanical  features  are  in  keeping  with  the 
importance  of  the  work. 

American  Street  Railway  Investments.  Edward 
E.  Higgins,  editor.  1S95.  The  Street  Railway  Pub- 
lishing company.  New  York.  Price,  $3. 
The  publishers  have  endeavored  to  make  this  year's  edi- 
tion more  accurate  and  complete  th.an  the  last  work.  A 
feature  of  this  issue  is  the  introduction,  in  which  the  experi- 
ence of  the  year,  in  all  the  principal  cities  of  the  country,  is 
briefly  reviewed,  and  the  outlook  for  the  coming  season  re- 
ported. Other  special  features  of  the  work  are:  The  mu- 
nicipal statistics  of  the  large  cities;  clearness  in  arrange- 
ment, brought  about  by  the  liberal  and  systematic  use  of 
sub-headings  and  tables;  the  maps  of  the  principal  systems; 
careful  indexing;  accuracy  due  to  the  fact  that  proof  has 
been  sent  to  every  street  railway  company  for  revision  in 
advance  of  publication.     All  of  these  are  very  excellent  fea- 


tures of  themselves,  and   when  combined  they  cuntribu:e 
largely  to  the  valueof  this  work.. 

Electrical  Engineers  and  Students'  Chart  and 
Hand  Book  of  the  Brush  Arc  Light  System.  By 
H.  C.  Reagan,  Jr.  1S95.  Norman  W.  Henley  &  Co., 
New  York.     Price,  $1. 

This  is  the  second  work  that  has  been  placed  on  the 
market  for  the  avowed,  purpose  of  giving  the  student,  engi- 
neer and  dynamo  tender  an  opportunity  to  familiarize  them- 
selves with  the  design,  construction  and  ojieration  of  the 
apparatus  manufactured  by  one  company.  It  contains  de- 
scriptions of  the  very  latest  Brush  dynamos.  It  is  import- 
ant that  those  having  charge  of  the  care  of  these  machines 
should  understand  them  fully.  A  feature  of  the  work  is  the 
revolvable  celluloid  chart,  representing  a  Brush  dynamo 
with  a  revolvable  armature.  It  shows  the  manner  of  cutting 
the  lines  of  force,  the  directions  of  the  flow  of  current  in- 
duced in  the  armature  coils;  the  method  of  commuting  the 
current;  the  flow  of  current  lo  the  external  circuit  and  re- 
turn to  the  negative  brush.  The  action  of  the  chart  is  the 
same  as  a  real  Brush  dynamo.  The  book  also  contains  data 
on  the  Brush  system  of  arc  light  dynamos,  giving  the  numbers, 
capacity,  and  standard  dimensions  of  horse  pDwer  required 
for  each  dynamo. 

The  Telephone  Systems  of  the  Continent  of  Europe. 

By  A.   R.  Bennett.     1S95.     Longmans,    Green  l^    Co., 

London  and  New  York.      Price,  $4.50. 

Inasmuch  as  the  conditions  under  which  telephone  ex- 
change service  in  this  country  is  conducted  are  very  differ- 
ent from  those  that  obtain  in  Europe,  the  facts  and  data 
furnished  in  this  book,  valuable  in  and  of  themselves,  are 
not  of  any  special  praciical  importance  her  .  Yet  there  is 
much  valuable  information  contained  in  its  pages,  and  as  an 
historical  work  and  for  reference  it  is  a  valuable  acquisition, 
especially  at  this  time,  when  data  of  the  kind  contained  in  it 
are  eagerly  sought. 


Street  Railway  Changes  at  Washington, 
D.  C. 

W.  L.  Elkins,  P.  A.  B.  Widencr,  and  Thomas  Dolan  of 
Philadelphia  have  disposed  of  all  their  interests  in  street  and 
suburban  railroads  in  the  District  of  Columbia  to  the  Mary- 
land capitalists  who  are  interested  in  the  building  of  the 
boulevard  electric  railroad  between  Wasjiington  and  Balti- 
more. The  holdings  of  Messrs.  Elkins,  Widener  and 
Dolan  comprised  the  majority  of  the  stock  in  the  Eckington 
and  Soldiers'  Home  and  the  Belt  Line  railroad.  The  value 
of  the  stock  in  both  companies  was  in  the  neighborhood  of 
$1,000,000.  The  Philadelphia  gentlemen,  who  are  recog- 
nized as  forming  the  most  powerful  street  railway  syndicate 
in  the  United  States,  secure  I  the  control  of  the  Eckington  and 
Belt  Line  roads  in  FebVuary,  1S93.  Both  ventures  were  losing 
ones  at  that  time.  Since  then  a  large  amount  of  monev  has 
been  expended  upon  them,  notably  in  the  extension  of  the 
Eckington  road  in  the  northeastern  section  of  the  city. 
Under  the  control  of  the  Philadelphia  syndicate  the  business, 
of  the  roads  increased  to  a  certain  extent,  but  not  suffi- 
ciently to  admit  of  such  large  capitalists  finding  their  per- 
manent ownership  without  other  connections  sufficiently 
profitable  as  an  investment.  In  connection  with  the 
Boulevard  road,  however,  and  as  a  means  of  giving 
this  important  line  an  entrance  to  every  portion  of  AVash- 
ington,  it  is  confidently  expected  that  the  Eckington  and 
Belt  system  will  be  of  immense  value  to  its  new  owners. 
President  Newbold,  representing  the  Baltimore  gentlemen 
who  have  always  held  aconsideiable  interest  in  the  roads, 
will  remain  as  president  of  both  lines.  It  is  expected 
upon  the  completion  of  the  Boulevard  line  that  a  new  sys- 
tem of  rapid  transit  will  be  introduced  on  the  Belt  line  as 
well  as  the  Eckington.  In  this  connection  it  is  interesting 
to  note  that  the  work  upon  the  Boulevard  road  between 
Washington  and  Baltimore  is  progressing  rapidly.  Con- 
struction parties  have  been  organized,  and  all  the  plans 
necessary  to  the  rapid  completion  of  the  work  have  been 
arranged.  The  contracts  that  will  shortly  be  awarded,  the 
specifications  of  which  are  now  being  drawn,  and  which  in 
many  instances  are  being  considered  by  builders,  call  for 
the  completion  of  the  entire  road  in  the  spring  of  1896. 


Electrical  Securities. 

[From   the  Boston  Hcrald.'\ 

General  Electric  was  affected  unfavorably  by  the  statement 
given  out  early  in  the  day  that  iManhattan  elevated  had 
closed  a  contract  wiih  the  Westinghouse  instead  of  General 
Electric  for  electrical  etjuipment  of  the  road.  Later  it  was 
asserted  by  Manhattan  officials  that  a  contract  for  the  equip- 
ment of  the  elevated  railroad  with  electricity  had  not  been 
given  to  the  Westinghouse  or  any  other  company.  Mr. 
Sage  says  that  Mr.  Westinghouse  has  been  at  work  on  the 
problem  for  x  long  time,»as  have  other  electrical  interests. 

A  General  Electric  official  says:  "It  is  quite  probable  that 
the  Westmghouse  manager  has  made  an  arrangement  with 
Manager  F.  K.Hain  to  look  over  the  Westinghouse  plant, 
but  this  does  not  necessarily  mean  a  sale  of  the  equipment. 
Negotiations  between  Manhattan  and  General  Electric  have 
been  in  progress  for  a  long  time.  Manhattan  has  been  wait- 
ing  for  the  practical  operation  of  the  Metropolitan  West  Side 
elevated  of  Chicago,  which  was  recently  supplied  by  General 
Electric.  We  have  every  reason  to  believe  that  engineers' 
reports  of  these  operations  have  not  yet  been  rendered." 
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Weston  Instrument  Company's  Removal 
and  Extension. 

The  Weston  Electric  Instrument  company,  of  which  Prof. 
Edward  Weston  is  the  head,  has  found  its  quarters  too  con- 
tracted ia  the  building  at  the  corner  of  William  and  Ship- 
man  streets,  Newark,  and  has  arranged  for  an  extensive 
plant  at  Waverley,  N.  J.  The  company  has  purchased 
about  4S  acres  of  land  on  both  sides  of  Frelinghuysen 
avenue  for  the  purpose.  This  will  be  opened  up  in  build- 
ing plats  for  employes  of  the  works,  and  the  property  will 
be  rented  or  sold  upon  easy  payments  to  the  employes  of 
ihe  company.  About  103  cottages  will  be  buiU  upon  this 
tract  by  the  company.  The  factory  tract  extends  905  feet 
on  Frelinghuysen  avenue,  326  feet  on  the  road  to  the  sta- 
tion, 1*413  ftet  on  the  line  of  the  Pennsylvania  railroad  and 
l,2S6  feel  upon  the  south  side.  On  the  large  tract  between 
the  avenue  and  the  railroad  the  factory  buildings  will  be 
erected.  They  will  be  modern  structures,  with  immense 
floor  space,  and  not  exceeding  two  stories  in  height.  In 
addition  Prof.  Weston  will  erect  a  model  laboratory  on  the 
tract  and  will  equip  it  with  fine  michinery,  instruments  oj 
accuracy  and  a  complete  stock  of  chemicals.  Prof.  Weston 
has  other  things  in  view  besides  the  manufacture  of  his  di- 
.rect-reading  voltmeters  and  ammeters,  and  will  begin  upon 
a  new  line  of  work  as  soon  as  the  details  of  the  present  line 
of  nianufacture  are  completed  and  the  new  plant  is  in  perfect 
operation.  It  will  be  a  model  esLablishment  in  every  re- 
spect, and  it  is  proposed  to  employ  nearly  1,000  persons  at 
the  Waverley  shops.  Every  detail  of  the  work  will  be  sys- 
tematized thoroughly.  The  actual  work  of  building  can 
hardly  be  started  until  early  in  September,  as  the  plans  are 
not  yet  made.  The  buildings  upon  the  fac.ory  tract  will 
all  be  constructed  of  steel  and  brick,  with  a  view  to  making 
them  as  nearly  fireproof  as  possible.  A  spur  will  be  run 
into  the  yard  from  the  Pennsylvania  railroad  when  the  plant 
is  completed,  and  the  company  will  thus  have  every  facility 
for  getting  stock  and  fuel  and  for  shipping  its  products.  At 
the  same  time  it  will  have  the  advantage  of  the  proximity 
of  the  Lehigh  \'alley  road  on  the  west  and  the  trolley  line 
on  Frelinghuysen  avenue. 


The  Pacific  Cable. 


Theosophical   Electricity. 

Apropos  of  the  fact  that  Mrs.  Besant,  the  leader  of  the 
English  theosophists,  claims  to  have  had  an  interview  with 
a  jnahatma,  and  noted  .  the  interesting  phenomenon  of 
throbbing  electricity  throughout  the  room,  Prof.  S.  P. 
Thompson  of  London,  with  characteristic  scientific  ardor, 
has  written  the  following  letter  to  the  U^est minster  Ga- 
ze fW: 

As  the  whole  mahatma  business  depends,  not  on  the  i>oiia 
fides  of  the  narrators,  such  as  Mrs.  Besant,  but  on  the  com- 
petence and  accuracy  of  iheir  observations,  permit  me  to 
(loint  out  a  very  simple  line  for  testing  such  accuracy.  In 
your  interview  with  Mrs.  Besant  you  report  her  as  saying 
that  on  the  occasion  of  the  mahatma  appearing  to  her  the 
room  was  throbbing  with  electricity.  Now  that  is  a  very 
clear  and  simple  statement.  But  is  it  supported  by  the 
slightest  evidence?  Did  Mrs.  Bezant  use  an  electrometer 
to  measure  the  degree  to  which  the  room  throbbed?  If  so, 
was  the  electrification  positive  or  negative?  Or  was  it  alter- 
nating in  sign?  If  so,  how  many  volts  did  the  electric  po- 
tential change,  and  what  was  the  frequency  of  the  change? 
Was  it  once  a  second,  or  once  a  minute?  Or  was  it  a  high 
frequency  such  as  100  a  second?  If  no  electrometer  was 
used  how  is  it  known  that  there  was  any  electric  action  at 
all?  Did  the  room  itself  throb,  or  did  the  air  only  in  it 
throb?  If  the  latter,  how  could  the  potential  of  the  air  al- 
ter without  affecting  the  material  objects  and  the  walls? 
Lastly,  were  any  optical  tests  applied  to  ascertain  (as  can 
be  done  without  any  apparatus)  whether  that  which  was 
seen  was  objective  or  subjective?  In  short:  What  are  the 
hard  facts? 


ent  management  has  nothing  to  conceal,  and  any  stock- 
holder who  is  interested  solely  in  conserving  and  improvinf^ 
the  value  of  his  security  can  without  difficulty  obtain  full 
information  regarding  the  affairs  and  prospects  of  the  com- 
pany. 


Trolley    Measures   in   the    Chicago    City 
Council. 

At  last  week's  meeting  of  the  Chicago  City  Council  the 
ordinance  of  the  Chicago  Passenger  Traction  company  was 
passed  granting  the  company  a  twenty-year  franchise  to 
operate  an  electric  line  on  the  following  streets:  On  Fuller- 
ton  avenue  from  Milwaukee  avenue  west  to  the  city  limits, 
on  Central  avenue  north  from  Fullerton  avenue  to  Maywood 


[From  ihc  New  York  Sun.'\ 

Nearly  twenty  months  ago,  when,  on  October  16,  1S93, 
the  first  telegraphic  message  was  flashed  between  Bunda- 
berg,  in  <^)ueensland,  and  Gomeii,  in  New  Caledonia,  Audley 
Coote,  at  the  resulting  festivities,  proposed  as  a  toast: 
"Su':cess  to  the  first  section  of  the  Pacific  cable,"  mention- 
ing with  praise  the  name  of  M.  Rouilliard,  as  "director  of 
the  first  section."  It  was  thus  made  evident  that,  while 
the  immed'-ate  purpose  of  that  wire  was  to  join  New  Cale- 
donia to  Australia,  France  furnishing  the  greater  part  of 
the  subsidy  and  <^)ueensland  and  New  South  Wales  the  rest, 
the  projectors  already  meant  to  carry  it  across  the  ocean. 

Now  we  hear  that  Mr.  Coote,  representing  the  company 
that  laid  this  cable,  is  in  Hawaii  prosecuting  a  plan  for  its 
extension,  and  intends  to  present  it  also  to  Congress  next 
winter,  at  least  in  relation  to  the  section  which  he  desires  to 
lay  between  Honolulu  and  Monterey, 

We  do  not  understand  that  this  Australian-French  enter- 
prise has  anything  to  do  with  the  British  undertaking  repre- 
sented by  Messrs.  Fleming  and  Mercer,  which  was  laid  by 
Mr.  Cleveland  before  congress  last  winter,  with  a  view  to 
the  acquisition  of  a  landing  station  for  it  in  Hawaii.  The 
company  which  Mr.  Coote  represents  is  the  Societe  Fran- 
^aise  des  Telegraphes  Sous-marins,  and  both  the  British 
government  and  the  Dominion  are  said  to  have  looked  with 
some  uneasiness,  if  not  jealousy,  upon  its  purpose,  so  that 
what  was  done  at  Ottawa  last  July  in  favor  of  a  cable  be- 
tween Australia  and  Canada  had  been  considerably  stimu- 
lated by  the  success  of  this  French  enterprise.  A  portion 
of  the  British  press  deprecated  any  assistance  to  the  exten- 
sion of  the  French  line  to  the  American  coast.  Neverthe- 
less that  company  is  in  the  field,  with  the  advantage  of  nearly 
800  miles  already  laid. 

What  interests  our  own  country  in  the  matter  is  the  pro- 
posal of  the  French  company  to  land  at  a  California  port, 
and  to  arrange  that  the  entire  section  between  Honolulu 
and  Monterey  shall  either  be  owned  by  our  government  or 
controlled  by  it.  That  is  a  very  different  proposition  from 
the  one  offered  to  Congress  last  winter,  namely,  the  furnish- 
ing of  our  consent  to  the  lease  of  a  Hawaiian  island  for  a 
British  cable  which  was  to  teiminate  at  Vancouver,  The 
soundings  taken  by  the  Thetis  and  the  Albatross,  under  the 
authority  of  Congress,  for  an  American- Pacific  cable,  were 
between  Monterey  and  Honolulu,  and  between  Point  Con- 
ception and  Ililo  bay.  At  Monterey  bay  the  shore  incline 
is  said  to  be  well  protected,  as  it  may  also  be  in  the  Santa 
Barbara  channel. 

Besides  the  792  miles  of  wire  already  laid  between  Bun- 
daberg  and  Gomen  or  Noumea,  the  existing  enterprise  has  a 
reasonably  direct  route  in  view  by  way  of  the  Fijis,  Samoa, 
Fanning,  Honolulu,  and  Monterey.  It  certainly  gains  over 
300  miles  in  the  last  stretch,  over  a  line  terminating  at 
Vancouver, 

However,  the  line  which  will  receive  encouragement  from 
Congress  may  be  a  wholly  new  one,  and  American  through- 
out. Such  a  company  could  make  its  own  arrangements 
with  the  French  line  or  any  other  for  extension  beyond 
Honolulu  to  New  Caledonia,  or  to  Japan.  Indeeil,  the 
project  before  Congress  last  winter  was  that  the  government 
itself  should  build,  own,  and  operate  the  line.  Whether 
this  is  to  be  the  final  form  of  the  enterprise  or  not,  we  may 
hope  and  expect  that  when  Hawaii  comes  into  the  Union 
an  American  cable  will  bind  her  to  the  mainland. 


MEDBEKV    WliAlHLiRrkOUF    SOCKET. 

avenue,  thence  on  Maywood  avenue  northwesterly  to  the 
city  limits,  on  Tanner  avenue  from  Bryn  Mawr  avenue 
northwesterly  to  the  city  limits. 

Resolutions  protesting  against  the  erection  and  mainte- 
nance of  trolley  wires  as  dangerous  and  a  hindrance  to  the 
fire  department  in  the  business  district,  which  were  adopted 
at  a  meeting  of  the  Chicago  Fire  Underwriters'  association, 
were  presented  at  the  same  meeting  and  referred  to  the 
committee  on  fire  and  water. 


Medbery  Weatherproof  Socket. 

The  superiority  of  the  Medbery  weatherproof  socket  has 
been  thoroughly  demonstrated  in  its  use  for  illuminated  sign 
work  as  well  as  for  other  special  work.  There  can  be  no 
danger  from  fire,  as  all  the  connections  are  inside,  while  the 
composition,  which  is  absolutely  waterproof,  is  forced 
around  them  under  enormous  pressure,  making  a  socket  of 
great  strength  and  durability  and  one  that  is  practically 
indi'structible.  Water  cannot  follow  the  wires  and  make 
a  short-circuit. 

The  Mason  Electric  Equipment  company,  307  Dearborn 
street,  Chicago,  is  the  western  agent,  and  it  keepi  a  stock 
on  hand  in  its  warehouse. 


Villard    and  the    North   American   Com- 
pany. 

Just  now  ths  affairs  of  the  North  American  co  npany 
are  receiving  attention  among  eastern  capitalists.  The 
New  York  Sun  says;    , 

There  are  no  indications  thai  Villard,  who  was  the  origi- 
nal promoter  of  the  North  American  company  as  a  blind 
speculative  pool  under  the  title  of  the  Oregon  &  Trans- 
continental company,  has  any  interest  whatever  at  present 
in  its  securities.  He  certainly  has  no  voice  in  its  manage- 
ment. The  present  directors  represent  themselves  and 
other  stockholders  who  suffered  on  account  of  Villard's  reck- 
less mismanagement  of  the  company,  and  whose  only  aim 
is  to  save  what  they  can  from  the  wreck  he  bequeathed 
them  when  he  retired  from  the  management.  In  pursuance 
of  that  policy,  the  loans  of  the  company  were  recently 
transferred  to  friendly  hands,  and  steps  have  been  taken  to 
reorganize  the  Milwaukee  Street  Railway  company  upon  a 
basis  that  will  make  its  securities  marketable,  and  thus  en- 
able the  company  to  Uquidate  its  indebtedness.     The  pres- 


A  Model  Chinese    Lighting  Station. 

[From  tlie  Slianshai,  China,  G<i:.€tte.'\ 

The  new  electric  light  station  which  the  municipal  coun- 
cil of  Shanghai  is  erecting  at  the  corner  of  Yuhong  and 
Fearon  roads,  is  of  bold  and  handsome  proportions,  its 
design  having  evidently  been  to  combine  a  striking  exterior 
with  internal  adaptability  to  the  purposes  for  which  the  edi- 
fice is  intended.  The  building  throughout  Is  constructed  of 
blue  and  red  brick,  and  the  most  striking  feature  about  it  is 
llie  tall  chimney,  which  will  be  the  largest  in  Shanghai, 
measuring  120  feet  in  height,  with  an  internal  diameter  of 
seven  feet,  the  outside  diameter  at  the  base  being  20  feet, 
from  which  it  will  gradually  taper  to  13  feet  at  the  top.  The 
engine  house  measures  116  feet  in  length  by  35  feet  in  breadth 
and  25  feet  in  height. 

It  is  intended  to  place  no  fewer  than  14  compound  hori- 
zontal surface  condensing  engines  by  the  firm  of  Marshall  & 
Co.  of  Gainesborough,  England,  whose  machinery  seems  to 
be  growing  in  popularity  in  China,  there  being  now  some 
40  engines  manufactured  by  them  working  in  Shanghai 
alone. 

The  dynamos  for  arc  lighting  are  by  the  Brush  company 
of  Cleveland,  0.,and  the  alternators,  switches,  transformers 
and  such  instruments  are  the  work  of  the  Brush  company 
of  England. 

The  boiler  house  is  also  a  very  spacious  and  lofty  apart- 
ment, in  which  will  be  placed  three  Lancashire  boilers,  each 
measuring  seven  feet  by  28  feet,  and  capable  of  sustaining  a 
daily  working  pressure  of  140  pounds.  These  three  boilers 
are  the  largest  of  the  description  in  Shanghai.  There  will 
also  be  two  locomotive  boilers  working  at  the  same  pres- 
sure. 

Adjoining  the  electric  light  station  are  two  nice,  airy 
dwelling  houses  for  the  superintendent  and  assistant  super- 
intendent. The  superintendent's  office  and  workshop  ad- 
joining will  be  fitted  up  with  all  of  the  most  modern  elec- 
trical appliances.  All  the  buildings  are  roofed  with  galvan- 
ized corrugated  iron,  with  the  exception  of  the  dwelling 
houses,  which  are  roofed  with  Marseilles  tile. 


Poor,  Persecuted  Bell  Company. 

[P'rom  the  Boston  Hem ld.\ 

The  opinion  of  the  United  States  Circuit  Court  of  Appeals 
in  the  Bell  telephone  case,  as  written  out  by  Judge  Putnam, 
not  only  absolves  the  Bell  company  from  the  charge  of  hav- 
ing conspired  with  the  Patent  Office  officials  to  delay  the 
issue  of  the  Berliner  patent  for  their  own  benefit,  but  it 
turns  the  tables  by  declaring  that  if  there  was  any  dereliction 
of  official  duty  it  was  in  the  form  of  a  continued  hostility  to 
the  Bell  company,  and  of  an  indisposition  to  grant  the  ap- 
plication for  the  Berliner  microphone,  with  a  concurrent 
disposition  to  nurse  and  favor  the  Drawbaugh  application, 
either  for  its  own  direct  advantage,  or  for  the  purpose  of 
defeating  inventions  controlled  by  the  Bell  company.  The 
government  is  thus  smartly  rebuked  in  its  own  court  and  it 
seems  to  have  deserved  it. 


Unique  Electrical  Experiment. 

The  following  interesting  narrative  is  from  the  "Scientific 
and  Technical  Papers"  of  W.  von  Siemens  ; 

I  stood  upon  the  highest  point  of  the  pyramid  and  held  up 
my  own  forefinger  in  the  air.  There  was  a  slight,  hardly 
perceptible  prickling  observable  on  the  skin  of  the  finger 
which  was  opposed  to  the  wind.  I  could  only  explain  this 
fact,  observed  by  all  of  us,  as  an  electrical  phenomenon,  and 
such  it  proved  to  be.  When  I  held  up  a  full  bottle  of  wine, 
the  lop  of  which  was  covered  with  tinfoil,  I  heard  the  same 
singing  sound  as  when  the  finger  was  held  up.  At  the  same 
time  little  sparks  sprang  continually  from  the  label  lo  my 
hand,  and  when  I  touched  the  head  of  the  bottle  with  my 
other  hand  I  received  a  strong  electric  shock.  It  is  clear 
that  the  liquid  inside  the  bottle,  brought  into  metallic  con- 
nection with  the  metallic  covering  of  the  head  of  the  bottle 
through  the  damp  cork  formed  the  inner  coating  of  a  Ley- 
den  jar,  while  the  label  and  hand  formed  the  outer  coating. 
When  I  had  completed  the  outer  coating  of  my  bottle  by 
wrapping  it  in  damp  paper,  the  charge  was  so  strong  that  I 
could  make  use  of  it  as  a  very  powerful  weapon  of  defense. 

After  the  Arabs  had  watched  our  proceedings  for  a  time 
with  wonder,  they  came  to  the  conclusion  that  we  were  en- 
gaged in  sorcery,  and  requested  us  to  leave  the  pyramid. 
As  their  remarks,  when  interpreted  to  us,  were  without  ef- 
fect, they  wanted  to  use  the  power  of  the  strongest  to  re- 
move us  from  the  top  by  violence.  I  withdrew  to  the  high- 
est point  and  fully  charged  my  strengthened  flask,  when  the 
Arab  leader  caught  hold  of  my  hand  and  tried  to  drag  me 
away  from  the  position  I  had  attained.  At  this  critical  mo- 
ment I  approached  the  top  of  my  flask  to  within  striking 
distance  of  the  tip  of  his  nose,  which  might  be  about  ten 
millimeters.  The  action  of  the  discharge  exceeded  my  up- 
most expectations.  The  son  of  the  desert,  whose  nerves 
had  never  before  received  such  a  shock,  fell  on  the  ground 
as  though  struck  by  lightning,  rushed  away  with  a  loud 
howl,  and  vanished  with  a  great  spring  from  our  vicinity, 
followed  by  the  whole  of  his  comrades.  We  had  now  a  full 
opportunity  of  carrying  out  our  experiments. 


Chloride  Accumulatorson  Paris  Railways. 

Attention  is  called  to  the  fact  that  chloride  batteries  are 
used  on  the  electric  railways  of  Paris  operated  by  accumu- 
lators which  were  described  and  illustrated  in  the  Western 
Electrician  June  22d.  These  batteries  are  manufactured 
by  the  Electric   Storage  Battery  company  of  Philadelphia. 
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New  York  Notes. 

New  York,  June  22. — General  Manager  F.  K.  liainof 
the  Manhattan  Elevated  Railway  company,  since  his  return 
from  his  trip  of  inspection  to  the  Westinghouse  shops,  says 
that  his  company  proposes  to  let  others  do  the  experiment- 
ing on  electric  elevated  railways.  "When  I  get  the  time," 
he  says,  "I  am  going  to  Chicago  to  see  the  electric  system 
in  use  on  the  Metropolitan  elevated  railway  in  that  city, 
and  also  to  Schenectady,  to  see  the  General  Electric  com- 
pany's system  there.  Nothing  definite  has  been  decided  yet. 
We  intend  to  go  slow  and  watch  developments."  Colonel 
Main  said  that  he  had  made  no  report  to  the  directors,  un- 
less informal  talks  had  with  one  or  two  of  them  could  be 
construed  as  a  report.  It  is  reported  that  the  officials  of  the 
Manhattan  company  are  very  favorably  impressed  with  a 
modification  of  the  Wheeless  underground  system  which  it 
is  proposed  to  apply  to  the  elevated  structure.  By  this  plan 
the  conducting  rail  is  cut  into  sections  and  only  that  portion 
under  the  passing  car  is  in  the  power  circuit.  The  West- 
inghouse company,  having  absorbed  the  Electro-magnetic 
Traction  company,  has  secured  control  of  the  Wheeless 
patents. 

The  hearing  on  the  appeal  of  the  Nassau  Electric  Rail- 
road company  and  the  Kings  County  Electric  Railroad 
company,  commonly  known  as  the  Flynn  roads,  from  the 
judgment  of  Justice  Smith  of  the  Supreme  Court,  declaring 
their  franchises  void  and  stopping  the  construction  ol  the 
roads,  took  place  a  few  days  ago  before  Justices  Brown, 
Uykman  and  Pratt,  composing  the  General  Term  of  the 
Supreme  Court  in  Brooklyn.  Elihu  Root,  counsel  for  the 
companies,  contended  that  the  income  which  would  accrue 
to  the  city  on  the  percentage  basis  agreed  upon  would  be 
about  [^29,124  a  year,  a  sum  much  greater  than  the  interest 
offered  by  the  unsuccessful  competing  companies.  In  clos- 
ing Mr.  Root  said  the  court  had  no  right  to  touch  the  fran- 
chise unless  the  strongest  external  proof  of  fraud  was  ad- 
duced. Jesse  Johnson  for  the  respondent  went  over  the 
line  of  argument  he  followed  when  the  case  was  before 
Justice  Smith.  He  assert'ed  that  the  franchises  were  void, 
having  been  granted  without  any  competition  as  to  the  rate 
of  fare,  and  he  also  maintained  that  the  franchises  were 
worth  $2,000,000.      The  justices  reserved  their  decision. 

In  Albany  there  is  considerable  unfavorable  comment 
owing  to  the  fact  that  without  giving  any  other  contractors 
a  chance  to  bid,  the  capitol  trustees  have  awarded  to  ihe 
Municipal  Gas  company  of  Albany  the  contract  for  lighting 
the  capitol  by  gas  and  electricity  at  $30,000  a  year  for  three 
years.  '  After  doing  this  the  fact  that  the  contract  had  been 
awarded  was  kept  as  secret  as  possible.  At  the  executive 
chamber,  however,  it  was  thought  best  to  make  this  state- 
ment: "The  Board  of  Trustees  of  Public  Buildings  has 
authorized  and  approved  a  contract  made  on  May  15th  by 
the  superintendent  of  public  buildings  with  the  Municipal 
Gas  company  of  Albany  for  the  gas  and  electric  lighting  of 
the  capitol  and  the  executive  mansion  at  $30,000  per  year 
for  a  term  of  three  years.  The  contract  was  approved  as 
to  form  by  the  attorney-general  and  will  result  in  a  saving 
of  about  $10,000  a  year  and  avoid  the  necessity  of  renew- 
ing the  electric  machinery  at  the  capitol,  estimated  to  cost 
$60,000."  On  the  other  hand,  it  is  stated  that  the  Munic- 
ipal Gas  company  is  furnishing  the  state  with  some  ancient 
relics  in  the  shape  of  dynamos  in  lighting  the  bililding.  To 
purchase  new  dynamos,  it  •  is  estimated  by  people  well 
versed  in  the  matter,  would  cost  about  $12,000  annually 
and  to  run  the  plant  would  not  require  more  than  $15,000. 

The  following  are  the  names  of  the  officers  elected  at  the 
annual  meeting  of  the  New  York  Electrical  society,  held 
on  the  iSth  instant:  President,  John  W.  LieV,  Jr.;  vice-pres- 
idents, Herbert  Laws  Webb,  Edward  Caldwell,  Francis 
Forbes,  Nelson  W.  Perry.  Prof.  L.  H.  Laudy,  Prof.  Morris 
Loeb;  secretary,  George  H.  Guy;  treasurer,  H.  A.  Sin- 
clair. From  the  secretary's  interesting  report  these  ex- 
tracts are  taken:  "There  have  been  five  deaths  and  eight 
resignations  during  the  year;  33  membershave  been  elected, 
and  the  net  increase  in  membership  is  20.  The  number  of 
members  now  on  the  books  of  the  society  is  370.  *  *  * 
Although  last  year  the  average  attendance  showed  a  marked 
improvement  on  the  preceding  year,  during  the  season  just 
concluded  the  society  has  had  most  gratifying  evidence  that 
its  lectures  have  been  on  the  whole  even  more  thoroughly 
appreciated  than  ever.  The  range  of  subjects  has  been 
wide  and  in  almost  every  instance  the  society  has  been  for- 
tunate in  an  able  and  exhaustive  treatment  of  the  theme 
selected.  Some  of  the  best  lectures  promised  are  still  on 
the  programme  for  next  season,  and  will  in  all  probability 
be  delivered  at  an  early  date."  W.  F.  O. 
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city.  The  new  line  will  be  known  as  the  Buffalo,  Garden- 
ville  &  Ebenezer  railway  and  is  to  be  four  miles  in  length 
and  will  run  from  the  Buffalo  city  line  along  the  Indian- 
church  road  to  Gardenville  and  thence  to  Ebenezer.  The 
board  of  directors  is  composed  of  the  Hon.  Charles  F. 
Schoepflin,  Ed.  H.  Ballou,  Jacob  i:>oetsch,  William  F.  C. 
Trier,  Gardenville;  Charles  Rung,  J.  Lester  Osgoodby, 
Frank  J.  Bissing,  Christopher  Smith,  S.  C.  Rogers,  Will  P. 
Smith,  Buffalo;  Michael  Ansteth,  Ebenezer,  and  Henry  C. 
L*en,  West  Seneca.  The  company's  principal  odices  will 
be  at  Gardenville. 

William  Morrison  of  the  American  Battery  company  has 
been  here  looking  for  a  good  site  for  his  company,  which  is 
now  located  in  Chicago.  He  has  given  it  out  as  an  assured 
fact  that  the  company  will  locate  at  Tonawanda  when  the 
current  is  turned  on  at  the  Falls. 

George  P.  Smith  is  about  to  open  his  trolley  line  from 
Buffalo  to  the  Falls,  The  route  is  over  the  Buftalo  cars  to 
Hertel  avenue;  thence  to  the  city  line  and  to  Tonawanda; 
from  there  by  boat  to  Echota,  and  from  that  point  by  cars 
to  the  Falls. 

W.  B.  Rankine,  secretary  and  treasurer  of  the  Cataract 
Construction  company,  stated  that  when  the  meeting  of  the 
American  Institute  of  Electrical  Engineers  is  in  session  the 
delegates  will  have  free  access  to  the  power  house,  the 
dynamos  being  run  for  their  express  benefit. 

A  project  is  on  foot  for  the  operation  of  an  international 
street  railroad  belt  line,  starting  at  Niagara  Falls,  Ont., 
passing  through  Drummondsville  down  past  the  Clifton 
House  and  thence  across  to  the  American  side  over  a  new 
bridge  that  will  be  built  adjoining  the  present  new  suspen- 
sion bridge.  If  satisfactory  traffic  arrangements  can  be 
made  some  of  the  cars  of  the  new  line  will  run  over  the 
Buffalo  &  Niagara  Falls  road  to  Lewiston.  .  The  right  of 
way  on  the  Canadian  side  has  been  secured.  Mr.  Ivyle  of 
Toronto  is  one  of  the  principal  capitalists  interested  in  the 
scheme.  It  is  also  proposed  to  build  a  branch  line  from  the 
Grand  Trunk  railway  station  at  Niagara  Falls,  Ont.,  to 
St.  Davids  and  thence  to  the  Whirlpool. 

The  consent  of  the  stockholders  of  the  Niagara  Falls  & 
Lewiston  Railroad  company  for  the  increase  of  the  capital 
stock  from  $100,000  to  $400,000  has  been  filed  with  l\i^ 
county  clerk. 

County  Clerk  Bingham  has  received  lor  filing  the  certi  W- 
cate  incorporating  the  Buffalo,  North  Main  Street  &  Tona- 
wanda Electric  Railway  company.  The  company  is  capi- 
talized at  $75,000  and  has  the  following  nametl  directors 
for  the  first  year:  S.  W.  Petrie,  Thomas  H.  Feany  and 
I.  li.  Pardee  of  this  city;  H.  H.  Crowell  of  Syracuse; 
John  F.  Farrell  of  Albany,  and  James  O.  Carr,  H.  M. 
Francis,  C.  G.  Smedburg,  S.  U.  Greene,  Hindsill  Parsons 
and  Howard  and  C.  Lewis  of  Schenectady. 

Electricity  will  soon  take  the  place  of  horses  on  the 
street  railroad  doing  the  local  service  of  the  three  Canadian 
villages  now  known  as  Niagara  Falls  South,  Niagara  Falls 
Center  and  Niagara  Falls,  Ont. 

Dynamo  No.  i  has  been  running  in  the  Niagara  Falls 
power  house  to-day  and  ran  rapidly  and  satisfactorily. 
Electrical  tests  are  being  made,  the  speed  being  250  to  300 
revolutions. 

Tlie  Buffalo  &  Niagara  Falls  Trolley  company  has  decided 
to  erect  a  power  house  at  North  Tonawanda.  The  loca- 
tion of  it  will  be  on  the  north  side  of  Sweeney  street  and  on 
the  Jackson  property.  The  building  will  be  of  brick  96  by  60 
feet  in  the  clear,  with  engine  and  dynamo  rooms.  The 
work  will  be  started  at  once.  The  new  car  sheds  will  cost 
$25,000  and  will  be  365  feet  long  by  75  feet  wide  and  have 
a  capacity  for  40  cars.  *  F.  C.  P. 


St.  Louis,  Mo. 


Buffalo  and  Niagara  Falls. 

Buffalo,  June  21. — A  new  electric  trolley  company 
which  promises  to  provide  a  most  successful  financial  invest- 
ment for  its  150  stockholders   has  been  incorporated  in  this 


St.  Louis,  June  20. — In  the  mandamus  proceedings  in- 
stituted by  the  Laclede  Gaslight  company  last  fall  seeking 
to  compel  the  street  commissioner  to  issue  a  permit  to  ex- 
cavate streets  and  alleys  and  construct  conduits  for  electric 
wires  for  lighting  purposes,  Judge  Macfarlane  of  the  state 
Supreme  Court  in  banc  has  filed  an  opinion  adverse  to  the 
gas  company  and  thereby  sustaining  the  action  of  the  street 
commissioner.  The  Laclede  Gaslight  company  has  long 
contended  that  it  held  unusual  rights  and  privileges  under 
its  old  state  charter  and  this  decision  is  regarded  as  a  victory 
for  the  city.  Briefly  outlined,  the  cause  of  this  suit  is  as  lol- 
lows:  Last  October  the  Laclede  Gaslight  company,  after 
giving  notice,  but  without  formal  permit,  began  to  excavate 
on  Broadway  and  Mound  streets  for  the  purpose  of  con- 
structing a  conduit  in  which  to  lay  wires  for  lighting  pur- 
poses. The  work  was  stopped  by  the  street  commissioner. 
The  gas  company  then  made  formal  application  for  ape'rmit 
to  excavate  the  streets  for  the  purpose.  This  application 
was  refused,  on  the  ground  that  the  gas  company  had  no 
municipal  franchise  authorizing  such  work.  The  gas  com- 
pany then  instituted  mandamus  proceedings  in  the  state 
Supreme  Court.     It  was  expected  tliat  the  court  would  in- 
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cidentally  bring  up  and   pass  upon   the  broad  features  and  ' 
claims  of  the  gas  company,  but  to  the  contrary  it  has  passed 
over  all  such  matters  and  confined  its  attention   entirely  to 
the  subject  matter  as  indicated  by  the  title  of  the  proceed- 
ings. 

The  Missouri  Electric  Light  &  Potver  company  is  mak- 
ing arrangements  for  the  installation  of  two  large  alterna- 
tors, each  of  1,000  kilowatts  capacity.  They  will  be  directly 
connected  to  two  engines  of  the  marine  type,  made  by  the 
Lake  Erie  Engine  company,  each  engine  having  a  capacity  of 
I  ,Soo  horse  power.  These  large  alternators  are  of  the  two- 
phase  type,  but  are  designed  so  as  to  give  two  or  three-phase 
or  monocyclic  currents  and  are  over  compounded  for  20  per 
cent,  overload.  They  will  be  worked  in  multiple  and  will 
supply  current  to  the  Edison  station  or  to  the  Missouri 
company's  territory  as  may  be  required  to  accommodate  the 
night  and  day  loads.  These  large  units  are  being  built  on 
special  designs  made  by  11.  A.  Wagoner,  general  superin- 
tendent of  the  Edison  and  Missouri  lighting  and  power  com- 
panies. The  entire  arc  light  service  of  the  city  will  be  carried 
by  four  large  alternators  of  the  Edison  and  Missouri  compa- 
nies. By  means  of  step-up  converters,  located  in  the  power 
stations,  the  1,000  volt  current  will  be  changed  to  3,000  volts. 
The  regular  series  arc  circuits,  each  circuit  carrying  60  arc 
lamps,  will  be  supplied  from  the  3,000  volt  secondary  of 
these  step-up  converters.  The  regular  direct  current  arc 
lamps  are  being  changed  so  as  to  enable  them  to  work  with 
alternating  currents,  but  no  other  change  in  apparatus  will  be 
necessary.  By  the  use  of  these  large  alternators  and  this 
radical  change  in  the  arc  lighting  system  the  companies  will 
be  enabled  to  improve  their  service  in  every  way  and  also  re- 
duce their  operating  expenses.  Arc  and  incandescent  lamps 
and  power  currents  will  be  supplied  by  one  type  of  gener- 
ator— -the  multiphase  alternators. 

During  the  session  of  the  State  Legislature  last  winter  an 
act  was  passed  authorizing  municipalities  to  sell  to  the  highest 
bidder  all  public  franchises.  The  city  counselor  has  declared 
this  law  to  be  unconstitutional.  So  far  as  it  relates  to  street 
railways  it  is  contrary  to  the  state  constitution,  which  pro- 
hibits the  Legislature  from  making  any  laws  on  the  subject. 
The  sale  of  city  franchises  is  left  entirely  with  the  munici- 
palities. Aside  from  this  the  city  counselor  points  out  that 
the  method  provided  for  regulating  the  amount  to  be  paid  to 
the  city  is  an  impracticable  one.  From  this  it  seems  that 
the  city  can  regulate  such  matters  by  its  own  ordinances,  a 
position  which  has  heretofore  been  questioned.      R.  J.  li. 


Milwaukee,  Wis. 


Milwaukee,  June  22.— The  new  law  in  regard  to  the 
taxation  of  street  railways  provides  that  they  shall  pay  a 
percentage  of  their  gross  earnings  in  lieu  of  all  other  taxes 
and  that  they  shall  file  with  the  city  treasurer  on  December 
ist  a  statement  which  shall  show  what  the  gross  earnings 
of  their  lines  have  been  during  the  twelve  months  preced- 
ing, and  that  on  or  before  the  ist  of  February  following 
they  shall  pay  to  the  treasurer  a  sum  equal  to  r  per  cent, 
on  the  first  $250,000,  1 14  per  cent,  on  the  second  $250,000 
and  2  per  cent,  on  all  earnings  in  excess  of  $500,000. 
The  amounts  so  paid  are  to  be  in  lieu  of  all  taxes  so  far  as 
the  city  is  concerned,  but  the  companies  must  pay  county, 
state  and  school  taxes  just  the  same  as  they  have  done  in 
the  past.  The  city  treasurer  is  required  to  pay  to  the 
county  treasurer  9  per  cent,  of  what  he  receives  and  the 
county  treasurer  must  pay  to  the  state  treasurer  a  third  uf 
what  he  receives. 

The  new  law  in  regard  to  vestibuling  street  cars  provides 
that  half  of  the  winter  cars  shall  be  provided  with  vestibules 
by  the  end  of  the  present  year  and  the  balance  by  November 
I,  1S96.  Receiver  Payne  of  the  Milwaukee  Street  Rail- 
way company  is  doubtful  whether  the  work  of  putting  vesti- 
bules upon  the  cars  can  be  done  in  time  and  the  lines  oper- 
ated as  at  present.  The  law,  he  states,  does  not  give 
sufficient  time  to  make  the  changes,  as  every  car  will  have 
to  be  taken  off  the  liries  and  sent  to  the  shops,  and  tlie  time 
between  seasons  is  not  sufficient  to  do  this.  The  changes 
will  cost  the  Milwaukee  .Street  Railway  company  thousands 
of  dollars.  The  company  has  about  150  cars  that  will 
have  to  be  changed  to  conform  to  the  law.  Similar  laws 
are  in  effect  in  Ohio,  Minnesota,  Michigan  and  several 
other  states. 

The  suit  of  H.  B.  Tanner,  F.  M.  Charlesworth  and  H. 
C.  Tanner  of  Kaukauna  against  the  Kaukauna  Electric 
Light  company,  John  Earles  of  Kaukauna  and  Dr.  W.  H. 
Earles  and  A.  Bunke  of  Milwaukee,  for  the  appointment  of 
a  receiver  for  the  company,  has  been  denied  by  the  Circuit 
Court  of  Outagamie  county.  It  was  charged  by  the  plaint- 
iffs that  the  defendants  had  been  guilty  of  fraud,  and  had  so 
managed  the  affairs  of  the  company  as  to  cause  a  deprecia- 
tion in  the  value  of  the, capital  stock.  In  their  answer  ihe 
defendants  denied  all  the  charges  made  in  the  complaint, 
and  brought  forward  some  counter-charges. 
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The  Milwaukee  Board  of  Public  Works  has  advertised  for 
an  electric  tower  clock  for  the  new  cit)  hall.  The  John- 
son Electric  Sen-ice  company  has  made  a  proposition  to 
the  board  to  put  in  a  small  clock  anywhere  in  the  building 
and  connect  it  with  the  15  foot  dials  in  the  tower  by  a  sys- 
tem of  air  tubes.  The  company  asserts  that  this  system 
will  ensure  exact  time,  and  that  the  cost  will  be  much  lower 
than  that  of  the  ordinary  system.  It  is  proposed  to  connect 
all  the  clocks  in  the  city  hall  and  operate  them  by  this  air 
system,  only  the  dials  and  the  small  works  necessary  to 
move  the  hands  being  used  except  in  the  principal  works. 

Robert  Duerr,  of  the  firm  of  Duerr  &  Rohn,  whose 
death  occurred  recently,  was  one  of  the  pioneer  electricians 
of  Milwaukee.  He  was  born  on  a  farm  near  this  city  and 
his  business  career  covered  a  period  of  thirty  years. 

All  the  electric  wiring  in  the  Pabst  building,  the  costliest 
business  block  in  the  city,  and  one  of  the  newest,  has  been 
done  over  recently.  There  were  several  leaks  in  the  old 
system,  and  the  electricians  could  not  locate  thera.  The  work 
of  rewiring  the  building  was  a  decidedly  expensive  one,  cost- 
in"  several  thousand  dollars,  but  it  had  to  be  done. 

The  Bncyrus  Steam  Shovel  &  Dredge  company  of  South 
Milwaukee  recently  shipped  to  the  Gold  Dredging  com- 
pany of  Red  Rock,  Mont.,  the' first  electric  elevator  dredge 
ever  built. 

The  new  Waukesha  Beach  electric  railway  will  be 
opened  ne.xt  Tuesday  with  a  great  deal  of  ceremony.  There 
will  be  speeches,  a  banquet  and  a  general  jollification. 
Mayor  -Swift  of  Chicago  is  expected  to  be  present.  The 
road  wliich  runs  from  WauKesha  to  Pewaukee  Lake,  has 
been  in  operation  lor  several  weeks.  It  is  expected  to  be 
a  profitable  enterprise. 

Receivers  Henry  C.  Payne  and  George  R.  Sheldon  have 
been  authorized  by  the  United  States  court  to  pay  the  in- 
terest on  the  $1,000,000  of  bonds  issued  by  the  Milwaukee 
City  Railroad  company  and  upon  $500,000  of  bonds  issued 
by  the  West  Side  Railway  company.  These  bonds  are 
prior  liens  upon  the  property  and  the  interest  upon  them 
has  to  be  paid. 

The  new  transfer  system,  according  to  General  Manager 
Wyman,  has  had  little  effect  upon  the  receipts  of  the  Mil- 
waukee Street  Railway  company.  The  system  is  a  general 
one  in  a  way,  but  no  passenger  is  allowed  more  than  one 
transfer.  Mr.  Wyman  is  of  the  opinion  that  the  new  sys- 
tem will  eventually  reduce  the  receipts,  but  not  much.  The 
time  limit  now  in  vogue  and  the  fact  that  the  passenger 
must  state,  as  soon  as  he  gets  on  the  car,  just  what  line  he 
wishes  to  be  transferred  to,  have  stopped  the  abuse  of  the 
transfer  system. 

The  Milwaukee  Street  Railway  company  is  still  opposing 
the  effort  of  the  Wauwatosa  line  to  get  a  franchise  into  the 
city  and  has  succeeded  in  having  action  delayed  again. 

The  matter  of  interurban  electric  railways  in  the  Fox 
River  valley  is  still  a  matter  of  uncertainty.  There  has 
been  a  fight  between  the  Central  Wisconsin  Electric  com- 
pany and  the  Oshkosh  Street  Car  company.  The  Wiscon- 
sin company's  line  was  supposed  to  enter  Oshkosh  by  way 
of  Jackson  street,  but  the  Oshkosh  company  got  possession 
again  of  all  that  part  of  Jackson  street  lying  north  of  New 
York  avenue,  which  compels  the  other  company  to  "go 
around"  and  bring  its  own  cars  to  the  fair  grounds. 

The  Janesville  street  railway  system  averages  about 
$100,000  a  month  in  gross  earnings,  a  sum  which  is  barely 
sufficient  to  keep  the  lines  in  operation.  There  is  talk  of 
several  extensions,  which  it  is  thought  would  make  the  sys- 
tem profitable.  C. 

Northwestern  Notations. 

Minneapolis,  June  ^2. — Judge  Nelson  has  handed  down 
a  decision  in  the  United  States  Circuit  Court  in  Duluth, 
Minn.,  declaring  H.  B.  Moore  receiver  for  the  Great 
Western  Manufacturing  company's  plant  at  West  Duluth. 
Moore  was  appointed  by  the  District  Court  m  Duluth, 
while  E.  H.  Fowle  was  appointed  receiver  by  the  federal 
court  in  Chicago.  The  latter  took  no  steps  to  secure  pos- 
session of  the  West  Duluth  property  until  Moore  had  been 
appointed  receiver,  and  his  negligence  enabled  Moore  to 
win  the  suit.  No  damages  were  granted.  It  is  thought 
that  the  First  National  Bank  of  Chicago  will  release  its 
bill  of  sale  to  all  the  personal  property  of  the  company, 
given  to  secure  indebtedness. 

The  Hastings,  Neb.,  electric  light  plant  was  sold  on  a 
mortgage  held  by  Adam  Cook,  Jr.,  of  New  York,  for  $13,- 
000.     It  was  bought  in  by  Mr.  Cook  for  $10,000. 

General  Manager  Erb,  of  the  Leavenworth,  Kas.,  elec- 
tric lines,  has  bought  a  searchlight  which  was  used  at  the 
Worid's  Fair  and  will  use  it  at  various  points  on  the  elec- 
tric lines  during  the  summer.  A  balloon  ascension  at  night 
is  proposed,  the  balloon  to  be  followed  up  and  down  with 
the  searchlight. 

Prof  Geo.  D.  Shepardson  of  the  University  of  Minne- 
sota is  drawing  plans  for  the  Willmar,  Minn. ,  electric  light 
plant,  to  cost  about  $S,ooo. 


Insurance  rates  in  Council  Bluffs,  la.,  have  been  raised 
one  per  cent,  where  electric  motors  are  used. 

Lanesboro,  Minn.,  is  having  an  electric  light  plant  put  in 
and  will  dedicate  the  plant  July  4th. 

Work  has  been  begun  on  the  light  and  powerplant  at  Bay- 
field, Wis. 

It  is  understood  that  the  Clark  Water  Power  company 
and  the  Electric  Lighting  company  of  Stevens  Point,  Wis. , 
will  consolidate.  If  the  deal  is  consummated  a  new  electric 
power  house  will  be  built  at  the  dam  to  furnish  power  for 
the  lighting  plant  and  for  the  prospective  street  railway. 

John  A.  Cole  estimates  the  cost  of  au  electric  light  plant 
for  La  Crosse,  Wis- ,  at  $25,000. 

The  Yermillion  Milling  company  of  Vermillion,  S.  D., 
has  ordered  electrical  equipment  for  a  1,200  light  electric 
plant. 

Worthington,  Minn.,  has  voted  to  put  in  a  $15,000  elec- 
tric light  plant. 

-  Jackson,  Minn.,  people  think  they  want  a  1,500  incandes- 
cent light  and  a  50  to  75  arc  light  electric  plant. 

George  Nelson  propose.*:  to  build  an  electric  line  between 
Aberdeen  and  Hoquiam,  Wash. 

The  Mason  City,  la..  Electric  Light  company  has  been  re- 
organized and  Mrs.  M.  I.  Clark  elected  pres'dent,  T.  S. 
Roberts  secretary  and  treasurer.  They  expect  to  put  in  at 
once  an  electric  street  car  line. 

An  electric  light  plant  will  be  in  operation  at  Roseau, 
Minn.,  by  June  15th, 

T  e  real  estate  board  has  passed  condemnatory  resolu- 
tions on  the  "midnight  policy"  of  the  Oshkosh  Street  Rail- 
way company.  The  latter  announces  it  will  probably  sub- 
stitute electricity  for  horse  power  at  the  annual  meeting 
next  month. 

Fremont,  Neb.,  will  put  in  a  municipal  electric  light 
plant. 

The  Omaha  Street  Railway  company  will  have  the  Lake 
and  Thirtieth  street  line  to  Bedford  place  changed  into  an 
electric  line  in  30  days. 

The  City  Council  of  Sheboygan, Wis.,  passed  the  contract 
to  the  electric  lighting  company  for  10  years  at  $95  per  light 
over  the  veto  of  i\Iayor  Born.  Work  on  the  street  railway 
line  is  now  assured.  C. 


the  bounds  of  possibility  to  assert  that  the  iron  horse  itself 
will  soon  be  gathering  rust.  It  is  to  be  regretted  that  the 
pavements  will  not  permit  theintroduclion  of  storage  battery 
wagons  into  this  service. 


TRADE  NEWS. 


PERSONAL. 


H.  H.  Brooks  of  ihe  American  Circular  Loom  company, 
Boston,  spent  a  few  days  last  week  in  Chicago. 


ELECTRIC  RAILWAYS. 

Bids  have  been  called  for  by  the  Washington  &  Great 
Falls  Electric  Railway  company  for  an  issue  of  $100,000, 
first  mortgage  6  per  cent,  thirty-year  gold  bonds,  part  of 
the  total  authorized  issue  of  $500,000. 

The  building  of  the  Buffalo,  Gardenville  and  Ebenezer 
road  from  Buffalo,  N.  Y.,  along  the  Indian  church  road  to 
Gardenville  to  Ebenezer  is  now  assured.  The  trolley  will 
be  used.  The  directors  have  chosen  the  following  officers: 
President,  Charles  F.  Schoepfiin  of  Gardenville;  vice-presi- 
dent, Dr.  E.  H.  Bellow,  Gardenville;  attorneys,  Hodson  & 
Webster. 

In  the  Circuit  Court  at  Rochester  N.  Y..  last  week  the 
jury  in  the  case  of  Penny  against  the  Rochester  Electric 
Railway  company  brought  in  a  verdict  of  $5,000  for  the 
plaintiff.  The  plaintiff  is  a  child  of  eight  years  and  sues  by 
guardian.  He  was  injured  while  returning  from  school. 
His  righi  leg  was  amputated  close  to  the  hip  in  consequence 
of  the  injury  and  he  will  be  a  cripple  for  life.  The  question 
in  the  case  was,  of  course,  whether  the  motorman  was  neg- 
ligent. 


MISCELLANEOUS. 


About  one  person  in  every  100,000  was  struck  by  Hght- 
ningin  this  country  last  year,  a  fact  which  leads  the  Chicago 
Tribitnc  to  remark  that  the  average  human  being  is  in  a 
great  deal  more  danger  of  being  elected  alderman  or  run 
over  by  a  trolley  car  than  of  being  struck  by  lightning. 

According  to  Charles  Booth,  in  his  latest  volume  of 
"Life  and  Labor  of  the  People  in  London,"  the  great  ma- 
jority of  men  employed  in  all  the  branches  of  electrical 
work  in  London  are  under  25  years  of  age.  It  is  also 
stated  that  of  some  5,000  men  engaged  in  different  electric 
works  only  13  per  cent,  are  members  of  a  trade  union. 

The  jubilee  of  car  horses  has  come  in  Philadelphia,  says 
the  Chicago  Tribune.  Monday,  the  17th  inst.,  thelasthorse 
car  line  disappeared  with  the  advent  of  the  trolley  cars  on 
the  Baring  street  branch  of  the  Philadelphia  Traction  com- 
pany's system.  In  a  few  days  the  last  of  the  cable  lines  will 
also  go,  and  electricity  will  be  the  only  motive  power  in  the 
entire  city.  Evidently  also  the  jubilee  of  horses  is  on  the 
way  for  New  York,  as  a  demonstration  is  to  be  made  in  a 
few  days  to  prove  to  the  owners  of  department  stores  that 
mechanical  power  is  cheaper  and  more  efficient  in  the  de- 
livery of  packages  than  horses.  The  motive  power  of  these 
horseless  wagons  will  be  the  petroleum  engine,  and 
they  will  be  constructed  on  the  pattern  of  those  which 
recently  carried  off  the  prize  in  the  race  from  Bordeaux  to 
Paris.  It  is  claimed  that  these  engines  can  do  the  work  of 
one  horse  at  a  cost  of  only  one  cent  an  hour.  What  with 
electric  and  petroleum  motors  the  emancipation  of  the  horse 
as  a  draft  animal  is  rapidly  approaching,  and  it  is  not  out  of 


The  American  Carbon  company  has  removed  its  offices 
from  Dayton,  O.,  to  Noblesville,  Ind. 

J.  S.  Parker,  who  has  been  connected  with  R.  B.  Corey 
as  general  accountant,  has  accepted  a  position  with  the 
Standard  Thermometer  company  of  New  York,  in  the  arc 
lamp  department. 

The  New  England  Butt  company  of  Providence,  R.  I., 
reports  new  work  on  hand  and  future  orders  which  show 
a  large  increase  in  business  over  last  year,  and  indications 
are  favorable  for  a  good  trade  on  the  company's  braiding 
apparatus,  used  in  the  manufacture  of  covered  wire. 

The  Metropolitan  Electric  company,  186-1SS  Fifth 
avenue,  Chicago,  is  not  complaining  about  slow  business, 
the  sales  having  multiplied  this  year  three  times  the  amount 
shown  at  the  same  period  last  year.  The  company  is  young 
in  age,  but  a  giant  in  strength  and  has  entered  upon  an  era 
of  prosperity  that  is  marvelous  for  these  times.  It  handles 
some  of  the  best  known  specialties  on  the  market,  among 
them  P.  &  B.  goods,  N.  I.  R.  rubber  wire.  Solar  arc  lamps. 
Metropolitan  incandescent  lamps  and  the  portable  hose 
bridge. 

The  Brush  Electric  company  of  Cleveland  seems  to  be 
particularly  fortunate  in  securing  large  orders  for  its  appa- 
ratus in  foreign  countries.  The  new  electric  light  station 
of  Shanghai,  China,  will  be  the  most  complete  and  the 
largest  on  the  continent  of  Asia.  The  city  of  Shangbai 
erects  the  station  at  its  own  expense.  Shanghai  has  a  popu- 
lation of  about  280,000.  Some  idea  of  the  size  of  the 
station  can  be  gained  from  the  fact  that  the  buildings  are 
very  similar  in  size  to  the  large  new  electric  light  station  re- 
cently completed  in  Cleveland.  In  the  city  of  Manila, 
Phillippine  Islands,  a  city  of  about  300,000  people,  a  large 
new  electric  light  station  has  just  been  completed,  all  the 
work  being  done  by  the  Brush  company  of  Cleveland. 

The  Phillips  Insulated  Wire  company  has  been  among 
the  first  to  note  the  large  increase  in  the  covered  wire 
trade.  It  has  been  working  its  force  at  the  factory  to  the 
full  extent,  and  is  considering  the  advisability  of  adding  to 
the  factory  building.  This  concern  has  been  particularly 
fortunate  when  brought  in  competition  with  other  manufac- 
turers in  the  sales  of  "Ideal"  wires  and  cables,  and  also  the 
"O.  K."  brand  during  the  past  year.  It  claims  the  only 
authorized  fiber  covered  wire  for  inside  and  tube  work 
which  will  not  deteriorate  by  long  use,  or  oxidize  the  cop- 
per. From  a  small  beginning,  through  the  careful  man- 
agement of  Treasurer  H.  O.  Phillips,  this  company  has 
grown  to  its  present  large  proportions,  and  is  to-day  one  of 
the  best  known  manufacturers  of  covered  wire.  A  large 
share  of  its  production  is  sent  to  the  central  and  western 
states. 


BUSINESS. 

The  Bryant  Electric  company  has  a  specially  designed 
K.  W.  cutout  for  switchboard  work.  It  also  makes  a  10 
ampere  double  pole  cutout  for  500  volts,  covered  with 
mica. 

G.  W.  Conover,  western  manager  of  the  Perkins  Electric 
Switch  Manufacturing  company,  reports  that  the  demand  for 
the  Gibbs  switches  has  grown  so  fast  that  the  company  has 
found  it  necessary  to  double  its  facilities  for  the  manufacture 
of  these  wide  and  favorably  known  switches. 

Royce  &  Marean,  the  large  electric  supply  house  on 
Pennsylvania  avenue,  Washington,  D.  C,  reports  business 
exceedingly  good.  They  have  just  received  a  contract  for  a 
new  dynamo  to  be  placed  in  the  Wasliington  brewery  and 
a  contract  for  wiring  the  Metropolitan  power  house.  More 
orders  have  been  received  for  electric  fans  this  season  than 
they  can  fill. 

One  of  the  beneficent  results  of  the  World's  Fair,  from 
an  electrical  point  of  view,  was  the  impetus  given  to  the 
manufacture  and  sale  of  electric  launches.  The  Electric 
Launch  company  of  Morris  Heights,  New  York  city,  has 
taken  advantage  of  this  opportunity  and  fills  a  promising 
field  worthily  and  acceptably.  The  company  is  prepared  to 
furnish  ail  kinds  of  electric  boats,  from  open  skiffs  for  hunt- 
ing and  fishing  to  elaborately  fitted  cruising  yachts.  Inter- 
esting details  and  pleasing  illustrations  are  furnished  in  a 
handsome  little  book,  "Electric  Launches,"  which  the 
company  has  just  issued.  All  interested  in  boating  should 
obtain  a  copy. 

Central  station  and  electric  power  managers  will  be  in- 
terested in  hearing  of  what  would  seem  to  be  a  record 
breaker  for  quick  shipment  of  a  large  belting  order  by  the 
Jewell  Belting  company  of  Hartford,  Conn.  An  order 
was  received  by  that  company  from  Rochester,  N.  Y.,  for 
a  three-ply  belt,  72  inches  wide  and  iiS  feet  long.  In  19 
hours  and  20  minutes  after  the  receipt  of  thiS  order,  it  was 
on  the  wagon  ready  for  shipment.  Taking  into  considera- 
tion that  the  leather  for  the  manufacture  of  this  belt  was 
taken  from  stock,  and  that  the  full  guarantee  of  this  com- 
pany was  sent  with  it,  this  feat  is  another  demonstration  of 
the  fact  that  although  the  Jewell  Belting  company  is,  with 
few  exceptions,  the  oldest  concern  in  its  line,  it  has  kept 
fully  abreast  of  the  times. 

The  Electric  Appliance  company  is  general  selling  agent 
for  the  Russell  automatic  switch,  having  just  closed  exclu- 
sive arrangements.  By  means  of  this  device  a  light  or 
group  of  lights  can  be  controlled  independently  from  any 
number  of  points  without  any  additional  electric  light  wir- 
ing. The  Russell  switch  is  usually  placed  in  the  cutout 
box  and  a  single  circuit  run  to  the  light  or  group  of  lights 
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to  be  controlled.  From  the  switch  circuits  of  No.  iS 
wire  are  run  to  the  points  from  which  the  hghts  are  to  be 
controlled,  where  an  ordinary  gas  key  does  the  work. 
Pressing  the  white  button  results  in  turning  on  the  lights 
and  pressing  the  black  button  turns  them  off.  The  Rms- 
sell  devices  are  now  approved  by  the  National  Board  of 
Fire  Underwriters  and  will  undoubtedly  meet  a  large  sale. 
A  paper  box  make  after  the  fashion  of  an  egg  crate,  to 


hold  twenty  lamps,  is  the  unique  production  of  General 
Manager  J.  J.  Gates,  of  the  Perkins  Electric  Switch 
Manufacturing  company  of  Hartford,  Conn.  A  repre- 
sentative of  the  Western  Electrician  saw  one  of  these 
boxes  filled  with  incandescent  lamps  thrown  down  two 
flights  of  stairs,  and,  when  opened,  there  was  no  breakage. 
This  box  is  made  after  a  special  design  and  is  peculiarly 
adapted  for  its  purpose,  and  will  fill  a  requirement  of  hard- 


ware merchants,  who  are  beginning  to  carry  a  stock  of  in- 
candescent lamps  in  many  cities.  These  merchants  can 
now  have  their  lamps  placed  upon  the  shelves  of  their  stores 
in  a  compact  manner.  This  company  is  rapidly  increas- 
ing the  facilities  for  the  manufacture  of  incandescent  lamps, 
by  additional  help  and  apparatus,  but  the  demand  has  been 
so  large  that  the  present  capacity  has  been  taxed  to  fill 
orders  promptly. 


ILiaSTRATED    ELEGTRIGAL    PATENT    REG0RD. 


541,073.  Electric  Car  Brake.  George  B.  Damon,  Lowell, 
Mass.     Application  filed  April  30,  1S94. 

A  double  controlling  stand  carries  two  systems  of  contacts, 
one  adapted  to  control  the  supply  of  current  to  the  car  propell- 
ing motors,  and  the  other  adapted  to  control  the  supply  of  cur- 
rent for  a  shunt  circuit.  A  cyhnder.  a  piston  reciprocating 
therein,  a  brake  shoe  attached  to  the  rod  of  the  piston,  a  spring 
adapted  to  press  the  brake  shoe  away  from  the  wheel  of  the 
truck,  and  a  valve  inserted  in  the  pipe,  through  which  pneu- 
matic pressure  enters  the  cylinder  from  the  source  of  pneu- 
matic pressure,  and  governed  by  electrical  devices  through 
which  the  shunt  circuit  governed  by  the  controlling  stand 
passes,  are  also  features  of  the  invention. 

541,077.  Telephone  System.  William  W.  Dean,  St. 
Louis,  Mo.     Application  filed  February  21,  1895. 

The  combination  comprises  a  local  transmitter  circuit,  includ-. 
ing  two  parallel  branches,  two  induction  coils  having  their 
primaries  included  one  in  each  of  the  branches  of  the  trans- 
mitter circuit,  and  their  secondaries  included  in  the  telephone 
line  in  series,  a  microphone  included  in  the  transmitter  circuit, 
and  a  battery  adapted  to  direct  current  through  the  branches  in 
parallel. 

541,081.  Storage  Battery  and  Method  of  Making  Same. 
Nathan  H.  Edgerton,  West  Whiteland,  Pa.  Apphca- 
tion  filed  February  27,  1S94. 


NO.    541,098. 

A   series  of   cells  is  arranged,  with  intervening   conducting 

partitions  and  surrounding  non-conducting  frames  molded 
thereon,  the  cells  filled  with  a  permeable  material,  charged  with 
an  electrolytic  fluid,  and  the  terminal  partitions  having  con- 
ductors connected  therewith,  in  combination  with  an  envelopeof 
plastic  non-conducting  material  in  an  inclosing  case  adapted  to 
retain  the  gaseous  elements  evolved  in  the  charging  and  dis- 
charging of  electric  currents  through  the  series  of  cells. 

541,098.  Crossing  for  Trolley  Wires.  John  Kroger, 
Pleasantville,  N.  J.  Application  filed  November  3, 
1894. 

There  is  a  central  depression,  and  portions  of  the  grooves  are 
cut  away;  locks  or  guards  are  hinged  or  otherwise  set  in  the 
cut-away  portions  of  the  grooves,  and  adapted  to  be  raised  by 
the  passage  of  a  trolley,  as  shown  in  the  cut, 

541,121.  Device  for  Conducting  Electricity  to  Lamps, 
etc.  George  F.  Rose,  London,  Eng.  Application 
filed  February  27,  1895. 

The  cut  shows  a  fi.vture  for  electric  lighting  on  dining  tables, 
sideboards  or  other  analogous  places,  in  which  flat  conducting 
strips  and  contact  devices,  consisting  of  spikes  and  metal 
brushes  or  webs  for  connecting  the  lamps  thereto,  are  utilized, 

541,136.     Rheostat  or  Other  Circuit  Controller.     Charles 

WiUms,  Baltimore,  Md.  Application  filed  November 
26,  1S94. 

A  feature  of  the  invention  is  the  combination  of  a  series  of 
contacts,  and  a  spring  pressed  contact  piece,  one  member  be- 
ing movab'e  relatively  to  the  other  for  making  contact  between 
the  contact  piece  and  the  different  contacts,  the  contact  piece 
having  an  edge  by  which  the  contact  is  made. 

541 ,  146.  Electrolytic  Process  and  Apparatus.  Henry 
Blackman,  New  York,  N,  Y.  Application  filed- July 
2,  1894. 

The  improvement  in  electrolytic  processes  described  con- 
sists in  first  cooling  the  electrolyte,  then  introducing  it  to  the 
cell,  and  then  subjecting  it  to  electrolysis  and  again  cooling  it 
during  the  electrolysis. 

541.147.  Process  of  and  Apparatus  for  Bleaching.  Henry 
Blackman,  New  York,  N.  Y.  Application  filed  June 
28,  1894. 

This  process  consists  in  first  electrolyzing  a  solution  of  a 
chloride  of  an  alkali  or  alkaline  earth,  heating  the  electrolyte 
contaiiiing  the  resulting  hypochlorite  and  bleaching  with  it 
while  at  an  elevated  temperature,  then  cooling  it  and  again 
electrolyzing  it,  whereby  the  bleaching  is  performed  at  a  high 
temperature  and  the  electrolysis  at  a  low  temperature. 

541.148.  Current  Strength  Indicator.  Percival  G.  Bur- 
gess, Boston,  Mass.  Application  filed  March  25, 
1895. 

The  first  claim  follows  :  In  a  current  strength  indicator  the 
combination  of  an  electro-magnet  and  armature,  a  mechanic- 
ally actuated  detaching  mechanism  for  applying  to  said  armature 
a  steadily  increasing  force  in  opposition  to  the  attraction  of  the 
magnet,  an  indicating  device  or  pointer  actuated  by  the  said 
detaching  mechanism,  and  a  stopping  or  locking  device  con- 
trolled by  the  detachment  of  the  said  armature  from  the  magnet 
poles,  and  operating  at  the  moment  of  detachment  to  arrest  and 
prevent  the  further  movement  of  the  said  indicating  device, 
whereby  an  approximate  indication  is  obtained  of  the  resistance 
offered  by  said  magnet  to  the  movement  of  the  armature. 

541.149.  Transmitter,  John  Burry,  New  York,  N.  Y. 
Application  filed  October  23,  1893. 

Among  the  features  claimed  is  the  combination  of  a  rotary 

shaft,  the  switch  thereon,  the  brushes  bearing  on  the  switch, 
the  opposing  electro-magnets,  the  armature  between  them,  a 
source  of  electrical  energy  and  electric  conductors. 

541,152.  Distributing  Frame  for  Telephone  Circuit  Con- 
ductors. Frank  B.  Cook,  Chicago,  111.  Application 
filed  January  9,  1895. 

This  is  an  appliance  for  transferring  or  interconnecting  elec- 
tric conductors,  consisting  of  a  support  or  plate,  upon  the  front 
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side  of  which  parallel  insulating  blocks  are  secured  at  a  suit- 
able distance  (herefrom,  the  blocks  having  upon  their  upper  and 
lower  edges  metal  conductor  terminals,  from  which  conductors 
extend  through  the  support  to  its  rear  side  and  there  divide,  - 
all  the  conductors  coming  from  the  lower  terminals  extending 
in  one  direction,  and  all  coming  from  the  upper  terminals  ex- 
tending in  another  direction. 

541,165.     Electric  Railway.     Rudolph  M.   Hunter,  Phila- 
delphia, Pa.     Application  filed  September  7,  18S9. 

The  combination  consists  of  the  'car  body,  the  axles  and 
wheels  therefor,  an  electric  motor  having  its  shaft  connected 
with  the  axle  by  a  hinged  frame,  a  power  transmitting  connec- 
tion between  the  motor  shaft  and  axle,  and  an  elastic  support 
for  the  motor,  permitting  it  to  rise  and  fall  bodily  while  main- 
taining the  transmitting  connection  with  the  axle. 

541,179.     Electric  Arc  Lamp.     Charles  A.   Pfluger,  Chi- 
cago, 111.     Application  filed  July  2,  1S94. 

In  an  arc  lamp  two  carbon  holders  or  tubes  are  arranged  at 
an  angle  to  each  other  with  a  controlling  solenoid ;  the  solenoid 
and  the  two  tubes  are  pivotally  connected  together  toward  one 
end  of  such  tubes,  and  the  core  of  the  solenoid  and  the  tubes 
pivotally  connected  together  at  the  other  end  of  the  tubes. 

541,194.     Electric  Switch  for  Railways.  Leonard  Wheeler, 
Sioux  City,  la.     Apphcation  filed  June  S,  1894. 

In  an  electric  switch  there  is  the  combination  with  false  rails 
or  plates  secured  between  the  track  rails,  and  possessing  con- 
ductivity of  current  and  insulated  from  track  rails,  and  adapted 
to  independently  receive  the  current  from  the  car,  of  electro- 
magnets situated  in  a  water-tight  casing  near  the  swinging  rail, 
wires  separately  connecting  the  false  rails  and  the  electro- 
magnets, so  that  the  current  may  be  connected  with  either  of 
the  magnets,  an  armature  movably  situated  between  the  elec- 
tro-magnets, a  rod  connecting  the  armature  and  the  swinging 
rail,  means  for  lengthening  and  shortening  the  rod,  kard  rubber 
packing  for  the  rod  to  prevent  too  great  concussion  of  the 
switch,  and  a  water-tight  casing  for  the  rod. 

541,200.     Electric  Elevator.  Rudolf  Eickemeyer,  Yonkers, 
N.  Y.     Application  filed  October  i,  1890, 

A  shunt  wound  electric  motor,  an  armature  circuit  supplied 
from  generators  and  accumulators,  and  a  resistance  which  is 
automatically  adjustable  to  counter-electromotive  force  as  it  is 
developed  in  the  motor,  are  features  claimed. 

541,225.     Repeater.     Moses    G.    Crane,   Newton,   Mass. 
Application  filed  August  4,  1S94. 

A  controller  for  each  circuit  is  adapted  to  respond  to  changes 
therein,  a  secondary  motor  controlled  by  the  main  motor,  an  in- 
dependent locking  device  for  each  controller,  adapted  to  move 
automatically  to  a  predetermined  position,  and  engaging  por- 
tions of  the  locking  device  adapted  to  co-operate  with  the  sec- 
ondary motor  and  controller  respectively. 

541,227.     Electric  Switch.  Chaimsonovitz  P.  Elieson,  Lon- 
don, Eng.     Application  filed  July  16,  1894. 

This  device  is  a  circuit  controlling  switch,  comprising  among 
its  members  a  receptacle  composed  of  non-conducting  material, 
supporting  pivots  therefor,  engaging  the  receptacle  adjacent  to 
one  end  thereof  extending  within  the  same,  and  forming  circuit 
terminals  and  a  movable  conducting  body  within  the  re- 
ceptacle. 


NO.    541,121. 

541,233.  System  of  Electrical  Distribution.  Charles  K, 
Huguet,  New  Orleans,  La.  Application  filed  January 
30,  1S95- 

This  method  of  distributing  alternatina;  electric  currents  con- 
sists in  passing  a  current  of  constant  potential  through  a  cir- 
cuit, and  maintaining  the  current  at  a  constant  volume  by  rela- 
tive inductive  action  between  the  current  on  the  constant 
potential  circuit  and  the  current  on  a  separate  constant  current 
circuit. 

541,287.  Electric  Stop  Motion  for  Engines.  Eugene  C. 
Myrick  and  George  C.  Doeg,  Providence,  R.  I.  Ap- 
pication  filed  May  23,  1893. 

The  governor  and  the  valve  detaching  mechanism  in  combi- 
nation with  mechanism  for  connecting  the  governor  and  the 
valve  detaching  mechanism  is  a  prominent  feature.  The  con- 
necting mechanism  is  constructed  in  two  parts,  detachably  con- 
nected together,  and  means  for  automatically  disconnecting 
the  parts  of  the  connecting  mechanism  through  an  electric  cir- 
cuit by  the  abnormal  movement  of  some  part  of  the  engine. 


541,290.     Arc  Lighting.     Samuel  W.  Rushmore,  Brook- 
lyn, N.  Y.     Application  filed  March  20,  1895. 

In  a  circuit  of  four  or  more  arc  lamps  in  series  the  lamps  are 
arranged  in  pairs,  the  feeding  of  one  lamp  of  each  pair  being 
controlled  or  modified  by  a  coil  in  shunt  to  its  own  arc  and  by  a 
c'  il  in  shunt  to  the  arc  of  the  second  lamp  only  of  the  pair. 


541,332. 

Tex. 


Insulator.      James    M.    Patterson,    Springtown, 
Application  filed  April  10,  3895. 


An  insulator,  comprising  two  sections  of  insulating  material 
adapted  to  fit  together,  and  each  provided  on  its  inner  sides 
with  a  longitudinal  recess,  and  blocks  notched  on  their  inner 
faces  and  adapted  to  be  inserted  in  the  longitudinal  recesses  in 
the  sections,  with  their  notches  coinciding  to  form  a  passage 
for  the  wire. 

541,338.  Underground  Closed  Conduit  System  for  Elec- 
tric Railways.  Adolph  J.  Smith,  Milwaukee,  Wis. 
Application  filed  June  6,  1894. 


NO.  541,147- 

In  an  underground  conduit  system  for  electric  railways  there 
is  the  combination  with  a  conduit  having  one  or  more  trolley 
chambers,  of  an  independent  conducting  chamber  and  conduct- 
ing wire  located  therein,  insulated  metallic  shafts  communi- 
cating at  intervals  from  the  conducting  chamber  to  the  trolley 
chamber,  provided  with  a  contact  arm  in  the  conducting 
chamber,  adapted  to  be  rocked  into  contact  with  the  conducting 
wire,  and  an  actuating  arm  in  the  trolley  chamber,  a  recipro- 
cating trolley  track  Lonnected  with  the  actuating  arms  and 
supported  independently  in  the  trolley  chamber,  and  means 
for  taking  up  the  lost  motion  of  the  actuating  arm  when  rocked 
by  the  reciprocal  motion  of  the  track. 

541,341.  Electric  Alarm  Signal  and  Indicator  for  Trolley 
Railroads.     Jacques  A.    Buisson,    New  Orleans,   La. 

Application  filed  April  2,  1895. 

A  main  trolley  wire  or  feeder  and  a  short  auxiliary  wire  ex- 
tended parallel  therewith  and  in  the  same  horizontal  plane  are 
combined,  and  there  are  means  for  rigidly  and  mechanically 
connecting  the  two  wires,  the  ends  of  the  auxiliary  wire  being 
turned  up  to  form  upwardly  inclined  planes  or  shoes  capable  of 
readily  receiving  a  trolley  wheel,  and  a  wire  connected  to  one 
upturned  end  of  the  auxiliary  wire,  the  connection  being  out  of 
the  plane  in  which  the  main  portion  of  the  auxiliary  wire  is 
located. 

541,357.  Compound  Wound  Alternating  Generator.  John 
D.  Hilliard,  Jr.,  Bluefield,  W.  Va.  Application  filed 
June  21,  1894. 

One  claim  is  given:  The  combination  with  the  alternating 
current  generator,  the  commutator  arranged  in  a  shunt  circuit 
from  the  generator  and  in  circuit  with  the  series  winding  of  the 
field  of  the  generator,  the  variable  resistance  coil  arranged 
in  said  shunt  circuit,  the  armature  actuated  by  the  said  coil,  a 
latch  held  by  the  armature,  and  a  circuit  closer  operated  by  the 
latch  and  adapted  to  short-circuit  the  coil. 

541.365.  Switch  for  Overhead  Railways.  Eugen  Langen, 
Cologne,  Germany.     Application  filed  April  6,  1S95. 

A  switch  or  point  for  two  meeting  lines  of  an  overhead  rail- 
way for  suspended  vehicles  consists  of  a  laterally  movable 
triangular  structure,  two  sides  of  which  are  curved  to  corre- 
spond with  the  curvature  of  the  meeting  lines  of  railway,  so 
that  when  the  switch  is  moved  over  into  either  position  its  one 
side  lies  against  the  outer  rail  of  the  one  line  of  rails,  while  its 
other  side  forms  a  continuation  of  the  inner  rail  of  the  other 
line  of  rails,  meeting  at  its  end  the  outer  rail  of  the  other  line. 

541.366.  Switch  for  Overhead  Railways.  Eugen  Lan- 
gen, Cologne,  Germany.  Application  filed  April  6, 
1895. 

This  includes  a  single  tongue  switch  for  two  meeting  lines  of 
rails,  which,  being  pivoted  to  the  line  at  its  base,  and  having  its 
point  formed  with  a  separate  piece  pivoted  thereto,  lies  close 
against  the  rail  when  moved  over  into  either  extreme   position. 

541,380.  Armature  for  Electric  Motors  and  Generators. 
James  F.  McLaughlin,  Philadelphia,  Pa.  Application 
filed  December  5,  1891. 

The  invention  comprises  an  armature  for  electric  motors  and 
dynamo-electric  generators,  composed  of  a  cylindrical  iron  body 
provided  with  troughs  opening  into  the  periphery,  armature 
coils  removably  seated  in  the  troughs,  and  an  iron  'wire  wrap- 
ping constituting  a  magnetic  shield  continuous  both  longitudi- 
nally and  peripherally  over  the  cylinder.     . 

541,389.  Electric  Train  Signal.  Edward  J.  Devine,  Port 
Arthur,  Can.     Application  filed  December  11,  1S94. 

A  series  of  wires  and  a  circuit  closer  are  provided  with  a 
frame  and  a  movable  shield  or  tongue,  the  wires  being  ex- 
tended into  or  mounted  on  the  frame  and  tongue,  one  of  them 
having  an  uninsulated  portion,  another  of  the  wires  also  having 
an  uninsulated  portion  extending  across  the  plane  of  the  former 
uninsulated  portion. 
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La  Rocne  Electric  Wka. 

Little,  F.  P.  Elec.  C.  &  S.  Co. 

Mather  Electric  Co. 

Washington  Electric  Co. 

Westingnouse  El.  &  Mfg.  Co. 
Arc  lilsbt  Cord. 

Samson  Cordage  Wks. 
Batteries  and  Jars. 

Boswell  &  Co.,  D.  E. 

Bradbury-Stone  Elec.   S.  Co. 

BunneU  &  Co.,  J.  H. 

Butler  Hard  Rubber  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Haschke  &.  Creelman. 

Law  Battery  Co. 

Leclanche  Battery  Go.,  The. 

Lee  &  Collins. 

Miamisbnrg  Electric  Co. 

Partrick  A  Carter  Co. 

Phcenix  Carbon  Mfg.  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Bells. 

Dearborn  Electrie  Co. 

Electric  Appliance  Co. 

Huebel  &  Manger. 

Lee  &  Collins. 

Ostrander  &  Co.,  W.  R. 

Partrick  &  Carter  Co. 

Proctor-Raymond  Elec.  Co. 

Western  Electric  Co. 
Beltins. 

Shultz  Belting  Co. 

Phcenix  Carbon  Mfg.  Co. 
Boilers. 

Abendroth  &  Root  Mfg.   Co. 

Babcock  &  Wilcox  Co.,  The. 

Brownell  &  Co.,  The. 

Clonbrock  Steam  Boiler  W^ks. 

Erie  City  Iron  Wks. 

Racine  Hardware  Co. 

Weston  Engine  Co. 
Boobs,  electrical. 

Electrician  Publishing  Co. 
Bronze . 

Besly  &  Co.,  Chas.  H. 

Phospbor  Bronze  Sm.Co.,Ltd. 
Brnsbes. 

Partridge  Carbon  Co. 

Phcenix  Carbon  Mfg.  Co. 
Bnriflar  Alarms. 

Electric  Appliance  Co. 

Lee  &  Collins. 

Partrick  &  Carter  Co. 

Wallace  Electric  Co. 

Washington  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Cables(See  Insulated  Wires.) 
Cables,  Electric   .  (See  In- 
sulated    Wires),     Copper, 

fe^lieet  and  Bar. 

American  Elec.  Works. 

Bishop  Gutta  Percba  Co. 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Godfrey,  J.  W. 

Moore,  Alfred  F. 

Morse  ct  Co.,  S.F.  B. 

New  York  Ins.  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Wallace  Electric;Co. 

Western  Electric  Co. 
Carbons,  Points  &Plate8. 

General  Electric  Co. 

Partridge  Carbon  Co. 

Phffiuix  Carbon  Mfg.  Co. 

Eelslnger,  Hugo. 

Washington  Carbon  Co. 

Western  Electric  Co. 
Clocks,  £lectric. 

Self-Wlndlng  Clock  Co. 
Conduits. 

Interior  Conduit  &  Ins.   Co. 

National  Conduit  Mfg.  Co. 
Construction  &  Bepairs. 

Allen-HuBsey  Co. 

Amstutz,  N.  S. 

G   &  C  Electrie  Co. 

Comstock  Co.,  The  Louis  K. 

Crocker-Wheeler  Elec.  Co. 

Eddy  Elec.  Mfg.  Co. 

Ft. Wayne  Elec.  Corporation. 

W^ashington  Electric  Co. 
Contractors  and  Blectric 
liigbt    Plants. 

Allen-HuBsey  Co. 

Amstutz,  N.  S. 

Armstrong,  Chas.  Q. 

Arnold,  B.  J. 

Ball.  Wm.  D. 

Brush  Electric  Co. 

Bryan,  Wm.  H. 

C  &  C    Electric  Co. 

Clark  Electric  Co. 

Comstock  Co.,  The  Louis  R. 

Consolidated  Engineering  Co. 

Crocker-Wheeler  Elec.  Co. 

Dearborn  Electric  Co. 

Eddy  Elec.  Mfg.  Co. 

Fontaine  Crossing  &  El.  Co. 

Ft. Wayne  Elec.  Corporation. 

General  Electric  Co. 

Goltz  &  Sinclair. 

Interior  Conduit  &■  Ins.   Co. 

La  Roche  Electric  Wks. 

Mather  Electric  Co 

Siemens  &■  U&ls^e  £lec.  Co. 


United  Elec  Improvement  Co 

Westinghouse  Elec  &  Mfg.  Co. 

Western  Electric  Co. 
Copper. 

Besly  &  Co.,  Chas.  H. 

Law  Battery  Co, 

Miamisburg  Electric  Co. 
Copper  Wires. 

American    Electrical  Works. 

Besly  .t  Co..  Chas.  H. 

Bishop  Gutta  Percha  Co. 

BunneU  &  Co.,  J.  H. 

Chicago  Gen'l  Fixture  Co. 

Dearborn  Electrie  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Godfrey,  J.  W. 

Independent  Electric  Co. 

Lee  ct  Collins. 

Morse  &  Co.,  S,  F.  B. 

National  India  Rubber  Oo. 

Okonlie  Co.  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Cordage. 

Samson  Cordage  Wks. 
Cross-Anns,    Pins      and 

Brackets. 

Anderson,  Albert  &  J.  M. 

Brownlee  &  Co. 

Electric  Appliance  Co. 

NuttallCo.,  R.  D. 

Partrick  &.  Carter  Co. 
Cut-Outs  and  S^iritches. 

Anderson,  Albert  &  J.  M. 

Bernard  Co.,  The  E.  G. 

Bryant  Electric  Co. 

Bunnell  &  Co.,  J.  H. 

Chicago  Gen'l  Fixture  Co. 

Colgate  Co.,  Geo.  L. 

Crocker-Wheeler  Elec.  Co. 

Cutter  Electrical  &  Mfg.   Co. 

Dearborn  Electric  Co. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hart  &  Hegeman    Mfg.   Co. 

High  &  Co.,  J.  Grant. 

Interior  Conduit  &  Ins.  Co. 

Large  &,  Twining. 

Lee  &.  Collins. 

Little,  F.  P.  Elec.  C.  &  S.  Co. 

Nuttall  Co.,  R.  D. 

Partrick  &  Carter  Co. 

Piatt,  O.  S. 

Sweet  Elec.  &  Mfg.  Co. 

Tecbnic  Electrical  Wks. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 

Western  Elec.  Supply  Co. 
Bynamos- 

Brush  Electric  Co. 

C  &  C  Electric  Go, 

Clark  Electric  Co. 

Colbum  Electric  Mfg.Co. 

Crocker-Wheeler  Elec.  Co. 

Eddy  Elec.  Mfg.  Co. 

Fontaine  Crossing  &  El.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  A  Ins.  Co. 

La  Roche  Electric  Wks. 

Mather  Electric  Co. 

Palmer  Bros. 

Roth  &  Eck. 

Royal  Electric  Co. 

Siemens  &  Halske  Elec.  Co. 

Western  Electric  Co. 

Westinghouse  Elec.  AMfg.Co. 
Economizers. 

Fuel  Economizer  Co. 
electric  Kall^rays. 

Brush  Electric  Co. 

General  Electric  Co. 

Siemens  &  Halske  Elec.  Co. 

Westinghouse  E1.&  Mfg.Co. 
Blectrieal  and  llechanl- 
cal  JEngineers. 

Allen-Huseey  Co. 

Amstutz,  N.  S. 

Armstrong,  Chas.  G. 

Arnold,  B.  J. 

Ball,  Wm.  D. 

Bryan,  Wm.  H. 

Comstock  Co.,  The  Louis  K. 

Consolidated  Eng.  Co. 

Crocker-Wheeler  Elec.  Co. 

Goltz  &  Sinclair. 

Rushmore,  S.  W. 
Electrical  Instruments. 

Anderson,  Alberts  J.  M. 

Bernard  Co.,  TheE.  Q. 

Bunnell  &  Co.,  J.  H. 

Chicago  Gen'l  Fixture  Co. 

Colgate  Co..  Geo.  L. 

Dearborn  Electric  Co. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

Interior  Conduit  &  Ins.   Co. 

Large  '&  Twining. 

Lee  &  Collins. 

Nuttall  Co.,  R.  D. 

Partrick  A  Carter  Co. 

Piatt,  O.  S. 

Sweet  Elec.  &  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 

Washington  Electric  Co. 

Western  Elec.  Supply  Co. 

Whitney  Elec. Instrument  Co. 
El4>ctrical  ^Specialties. 

Holtzer-Cabot  Electric  Co. 

Lee  A.  Collins. 

Kashold  Cleat  Co. 

Proctor-Raymond  EleC.  Co. 
Blectroliers,  etc. 

Chi.  Gen'l  Fixture  Co. 

Edwards,  W.  S.  Mfg.  Co. 

Gleason,  E.  P.  Mfg.  Co. 
Electro-Plating   »iach'y. 

Besly  &  Co.,  Chas.  H. 

Colbum  Electric  Mfg.  Co. 

General  Electric  Co. 
Engines.  fi^uR. 

Webster  Mfg.  Co.    ■ 
Eneines,  fe^team. 

Ball  &  Wood  Co.,  The. 

Brownell  &  Co.,  The. 

Erie  City  Iron  Wks. 

Freeman  &  Sons  Mfg.  Co. 

McEwen  Mfg.  Co.,  J.  H. 

Racine  Hardware  Co. 

Sioux  City  Eng  &  Iron  Wks. 

Watertown  Steam  Engine  Co. 

Weston  Engine  Co. 
Fan  Outfits. 

Interior  Conduit  &  Ins.  Co. 
Feed  Water  Heaters. 

Goubert  Mfg.  Co. 

Webster  &  Co.,  Warren. 


Fibre. 

Butler  Hard  Rubber  Co. 

Kartavert  Mfg.  Co. 

Standard  Paint  Co. 

Vulcanized  Fibre  Co. 
Fire  Alarms . 

Butler  Hard  Rubber  Co. 

Partrick  6c  Carter  Co. 

Western  Electric  Co. 
Fuse  AV ire. 

Electric  Appliance  Co. 

General  Electric  Co. 

Independent  Electric  Co. 

Lee  &  Collins. 
C^as  Ijighting,  Electric. 

Holtzer-Cabot  Electric  Co. 

Lee  tfe  Collins. 

Partrick  &  Carter  Co. 
6rears. 

Besly  A  Co.,  Chas.  H. 

Grant,  Geo.  B. 

Nuttall  Co.,  R.  D. 
6reneral  Elec.  Supplies. 

Anderson,  Albert  &  J.  M. 

Bernard  Co.,  TheE.  G. 

Besly  A  Co.,  Chas.  H. 

Bryant  Electric  Co. 

Bunnell  &  Co.,  J.  H. 

Chicago  Gen'l  Fixture  Co. 

Colgate  Co.,  Geo.  L. 

Cutter  Electrical  &  Mfg.  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

High  &  Co.,  J.  Grant. 

Holtzer-Caoot  Electric  Co. 

Interior  Conduit  &  Ins.  Co. 

Lee  &  CoUins. 

Large  &  Twining. 

Little,  F.  P.  Elec.  C.  &  S.  Co. 

Nashold  Cleat  Co. 

Palmer  Bros. 

Partrick  &  Carter  Co. 

Piatt,  O.  S. 

Proctor-Raymond  Elec.  Co. 

Sioux  City  Brass  Works. 

Sweet  Elec.  &  Mfg.  Co. 

Technic  Electrical  Wks. 

Washington  Electric  Co. 

Wallace  Electric  Co. 

Western  Elec.  Supply  Co. 
eiobes    and     Electrical 
Crlass'trare. 

Chicago  Gen'l  Fixture  Co. 

Gleason,  E.  P.  Mfg.  Co. 

Jaeger  Mfg.Co.,  The. 

Crrapbite  Specialties. 

Besly  &>  Co.,  Chas.  H. 
Dixon  Crucible  Co,,  Joa. 
Hard  Rubber  Cioods. 

Butler  Hard  Rubber  Co. 
Induction  Coils. 

Splltdorf,  C.  F. 
Insulators  and  Insulat- 
ing Materials. 

Anderson,  Albert  &  J-  M. 

Bernard  Co.,  The  E.  G. 

Bunnell  &  Co.,  J.  H. 

Butler  Hard  Rubber  Co. 

Chicago  Gen'l  Fixture  Co. 

Crocker-Wheeler  Elec.  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Empire  China  Works. 

Hart  &  Hegeman  Mfg.  Co. 

High  &  Co.,  J.  Grant. 

Holtzer-Cabot  Electric  Co. 

Interior   Conduit  &  Ins.  Co. 

Johns  Mfg.  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Large  &  Twining. 

Lee  &  Collins. 

Little,  F.  P.  Elec.  C.  &  S.  Co. 

Morsel  Co.,  S.  F.  B. 

Munsell  &  Co..  Eugene. 

Nashold  Cleat  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

NuttallCo.,  R.  D. 

OkoniteCo.,  The. 

Paragon  Insulating  Co. 

Partrick  &,  Carter  Co. 

Phillips  Insulated  Wire  Go. 

Piatt.  O.  S. 

Roebling  s  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Technic  Electrical  Wks. 

Wallace  Electric  Co. 
Insulated      Wires      and 
Cables— aiagnet  W^ire. 

American  Electrical  Works. 

Bishop  Gmtta  Percha  Co. 

Bunnell*  CO..  J.  H. 

Dearborn  Electric  Go. 

Eastern  Electric  Gable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Godfrey,  J.  W. 

Independent  Electric  Co. 

Lee  &■  Collins. 

Moore,  Alfred  F. 

Morse  &.  Co.,  S.  F.  B. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkoniteCo.,  The. 

Partrick  A,  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Ijamps,  Incandescent . 

Am.  Electrical  Mfg.  Co. 

Beacon  Vac  Pump  AElec.Co. 

Bernstein  Electric  Co. 

Buckeye  Electric  Co. 

Dearborn  Electric  Co 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Jaeger  Mfg.  Co.,  The. 

New  York  &  Ohio  Co. 

Partrick  &  Carter  Co. 

United  Elec.   Imp,  Co. 

Westinghouse  Elec.&Mfg.Co. 
Llgbtning  Arresters. 

Colgate  Co  ,  Geo.  L. 

Diamond  Electric  Co. 

Electrie  Appliance  Co. 

General  Electric  Co. 
magnet  Wire. 

(See  Insulated  Wires.) 
neclianlcal  viachinery. 

Besly  A  Co.,  Chas.  H. 

Bliss  Co.,  E.  W. 

Hine  &  Robertson  Co. 
Ulca. 

Johns  Mfg.  Co.,  H.  W. 

Munsell  &Co.,  Eugene. 


Alining  Apparatus,  Elec. 

General  Electric  Co. 

Independent  Electric  Co. 

Westinghouse  El.  &  Mfg.   Co. 
Slotors. 

Brush  Electric  Co. 

C  &  C  Electric  Co, 

Colburn  Electric  Mfg.  Co, 

Crocker-Wheeler  EIcc.  Co 

Eddy  Elec.  Mfg.  Co. 

Fontaine  Crossing  &  El  Co 

Ft.  Wayne  Elec.  Corporation. 

Qeceral  Electric  Co. 

Interior  Conduit  &  Ins.  Co 

La  Koche  Electric  Wks. 

Mather  Electric  Co 

Palmer  Bros, 

Royal  Electric  Co. 

Roth  &  Eck. 

Sioux  City  Brass  WorKs. 

Stanley  Elec.  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co 

Wallace  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co 
Packing. 

Besly  A  Co.,  Chas.  H. 

Garlock  Packing  Co. 
Paints. 

Lee  &  Collins. 

Paragon  Insulating  Co 

Standard  Paint  Co . 
Patents. 

Gooch,  Chas.  J. 
Pbosphor  Bronze 

Phosphor  Bronze  Sm.Co.  L^,d 
Pianos  and  Organs. 

BeethovGn  Piano  &  Organ  Co 
Platinum. 

Baker  &  Co. 
Poles. 

Brownlee  &  Co. 

Morris,  Tasker  &  Co 

Nuttall  Co.,  R.  D. 
Porcelain. 

Empire  China  Works. 

General  Electric  Co. 
pubLisliers,  Electrical 

Electrician  Publishing  Co 
Push  Buttons. 

Electric  Appliance  Co 

Huebel  3i,  Manger. 

Partrick  &  Carter  Co. 
Bheostats. 

General  Electric  Co. 
&al  Ammoniac. 

Klipstein,  A.  &  Co. 

Law  BatteryCo. 
Separators. 

Goubert  Mfg.  Co, 

Hine  &  Robertson  Co. 
SUk  Braid. 

Boston  Braid  Mfg.  Co. 
Speaking  Tubes. 

Electric  Appliance  G 

Lee  &.  Collins. 

Ostrander  &  Co.,  W.  It 

Partrick  &.  Carter  Co 
Speed  Indicntors 

Besly  i.t  Co.,  Cbas.  H. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co 

Whitney  Elec.  InstrumeutCo. 
Steam  JSeating. 

Goubert  Mfg.  Co. 

Webster  &  Co.,  Warre 
Steam  Pumps. 

Worthington,  Henry  tt 
Storage  JSatteries. 

Boswell  &  Co.,  D.  E. 

Bradbury-Stone  Elec.    S    Co 

Cons.  Electric  Storage  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Haschke  &.  Creelman 

Porter  &  Buerdorf. 
Street  Cars. 

Brill,  J.  G.  Co. 
Tapes*  Insulating. 

American  Electrical  Works. 

Electric  Appliance  Co. 

Godfrey,  J.  W. 

Lee  &  Collins. 

Moore,  Alfred  F. 

Morse  ct  Co.,  S.  F.  B. 

New  York  Insulated  Wire  Co 

OkoniteCo.,  The. 

Phillips  insulated  Wire  Co. 

RoebUng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Go. 

Standard  Paint  Co. 
Telegrapb  Apparatus. 

Electric  Appliance  Co. 

Partrick  &  Carter  Co. 

Western  Electric  Co. 
Telephones 

Columbia  Tel.  Mfg.  Co. 

National  Telep.  Mfg.  Co. 

Palmer  Bros. 

Partrick  &  Carter  Co. 

Western  Electric  Co. 

Western  Tel.  Const.  Co. 
Telephone  Hooks. 

Bradley  &  Co. 
Tran  sformers . 

Diamond  Electric  Co, 

General  Electric  Co. 

Homberger  Elec.  Mfg.  Co. 

Ft. Wayne  Elec.  Corporatiou. 

Royal  Electric  Co. 

Stanley  Electric  Mfg.  Co, 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 

Western  Elec.  Supply  Co 
Trolley  Cord. 

Samson  Cordage  Wks 
Tracks.  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  &Mfg.  Co. 
Turbine  Wheels. 

Dayton  Globe  Iron  Works  (;o. 

Leffel  &  Co.,  Jas. 

Smith,  S.  Morgan. 

Still  well-Bierce     &      Smith- 
Vaile  Co. 
Universities . 

Cor.    School   of      Industrial 
Sciences. 

Seientifie  Machinist  Co. 
Tarnishes. 

Lee  &  Collins. 

Standard  Paint  Go. 
Water  Wheels. 

Leffel  &  Co.,  Jas. 

Smith,  S.  Morgan. 
Wire,  Bare. 

Anderson,  Albert  &  J.  M. 

Besly  i  Co..  Chas.  H. 

Bishop  Gutta  Percha  Co. 

Electric  Appliance  Co. 

Independent  Electric  Co. 

National  India  Rubber  Co. 

Nuttall  Co.,  R.  D. 

OkoniteCo.,  The. 

PMllIpB  Insulated  Wire  Co. 

Boebllug'B  Sons  Co.,  J.  a,. 
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HAPPY  NEW 


FOR  THE  27Tfi  TIAAB. 

THE  PIONEER  OF 
HIGH  GRADE 

INSULATION. 


W.  R.  BRIXEY,  Mfr, 

Seymour,  Conn. 

J.  E.  HAM,  Gen'l  Agent,  203  Broadway,  N.  Y. 


January  5,    1895 


WESTERN    ELECTRICIAN. 


ITEAR! 


THE 
BEST  KNOWN 
AND  MOST  RELIABLE 
OF  ALL  INSULATIONS  FOR 
ELECTRIC    WIRE    AND    CABLES. 


S.  F.  B.  MORSE  &  CO 

General  Western  Agents, 

235  DEARBORN  STREET,  CHICAGO. 


Commercial  Elec.  Supply  Co.,      Electrical  Engineering  Co., 


California  Electrical  Works, 


ST.  LOUIS,  MO. 


MINNEAPOLIS,  MINN. 


SAN  FRANCISCO,  CAL. 


WESTERN    ELECTRICIAN. 


January  5,  1895 


Ask  your  Supply  House  for 


fit 


REX"    FANCY  CONCS. 


Made  of  Cast  Bell  Metal. 


OR/i;JNALITY.     _ 
-:    slMPL/c/rr:  ' 


DURABfL/ry: 

RELfAB/Urr, 


^    ;,.  ^ 


-ELECTRjCAy^PEgAOiES JsJUPPLIES 

ROCHESTER,  N.  Y. 

Remember  our  Motto:  The  very  best  goods  at  the  very  lowest  prices. 


New  Alternating  Arc  Lamp 


For  Street   Lighting 


New  Alternating  Lamp  900 
c.  p  ,  7  amperes  at  28  volts 
or  4^^  amperes  at  50  volts, 
'%%  amperes  at  100  volts. 
It  consumes  the  energy  of 
3^  16  c.  p.  incandescent 
lamps.  A  small  alternat- 
ing lamp  is  only  possible 
with  a  reflector  plate. 


We  have  just  completed  a 
new  direct  current  lamp 
which  we  guarantee  will  not 
SEE-SAW.  The  mechan- 
ism is  entirely  novel.  By 
means  of  this  arrangement 
the  most  troublesome  fea- 
ture in  running  lamps  in 
series  is  eliminated. 


No.  13. 
Inside  7  Ampere  7  Hoar  Lamp. 


Low  Potential 
Direct  Current  Lamps 


Eaetera  Agents:    STANLEY  ELEOTRIO  MFG.  CO.,  Pittefield,  Mass. 

Western  Agents:    CENTRAL  ELECTRIC  CO.,  Chicago,  111. 

Southwestern    Agents:    ST.   LOUIS    ELECTRICAL     SUPPLY  CO.,  St.  Louis,   Mo. 

New  York  City  Agents:    GLOBE  ELECTRICAL    SUPPLY   &  CONSTRUCTION  CO., 

VandRm  and  Greenwich  Streets. 
MOUNTAIN  ELECTRIC  CO.,  Denver,  Col.,    Agents  for  Colorado,   Utah,  Wyoming 

and  New  Mexico. 
MACHINERY  SUPPLY  CO.,    Lob  Angeles,   Cal.,    Agents  for  Lower  California  and 

Arizona. 
Agents  for  Canada      CAJTADIAN  GENERAL  ELECTRIC  CO.,  Ltd.  Toronto,  Canada. 
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"yvrite  -us 

for  Frices  and. 

Eisco-unts 


Electric 


No.  10. 

Street  Lamp,  either  12  or  14  hour, 

to  be  used  in  connection  with 

Special  33  Volt  Tranaformer. 


PHILADELPHIA, 


ROYAL  ELECTRIC  CO.,  PEORIA,  ILL. 


-lS^.A.NX-JF^.A.C^-n_rF=?E;i=?^    CDF^- 


The  Most  Reliable  ALTERNATING  System  now  on  the  Market. 

NO  COLLECTING  RINGS.    NO  COMMUTATOR.    NO  REVOLVING  FIELD  OR  ARMATURE  COILS. 

step   Down  TBANSFORBIERS.  Step  Up  TRANSFORMERS. 

TRANSFORMERS  for  any  desired  Voltage.  Arc  Light  TRANSFORMERS.  Direct  Current  Generators  and  Motors. 

COIiR.BSFOIIE)BIICB    SOI^ICITSD. 
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Chloride  Accumulator. 

The  Electric  Storage  Battery  Company  has  acquired  all  the 
patents  and  patent  rights  concerning  the  manufacture  of  elec- 
tric storage  batteries  of  the  General  Electric  Company,  the 
Edison  Electric  Light  Company,  the  Thomson-Houston  Electric 
Company,  the  Brush  Electric  Company,  The  Accumulator 
Company,  The  Consolidated  Electric  Storage  Company  and  the 
General  Electric  Launch  Company,  whereby  The  Electric  Stor- 
age Battery  Company  has  secured  to  itself  the  sole  right  to  sup- 
ply in  the  United  States  electric  storage  batteries  of  all  the 
various  important  types  heretofore  developed,  as  well  as  the  pro- 
tection of  every  decision  heretofore  rendered  by  the  United  States 
courts  in  the  interpretation  of  electric  storage  battery  patents. 

The  acquisition  of  these  patents  not  only  terminates  all  litigation  heretofore 
existing,  but  insures  the  company  against  any  future  attacks,  as  the  patents  acquired, 
together  with  those  originally  owned  by  The  Electric  Storage  Battery  Company,  cover 
all  the  known   principles  involved  in  storage  batteries. 

The  Company  has  also  increased  largely  its  cash  working  capital,  and  is  fully 
prepared  to  fill  all  orders  for  storage  batteries  promptly. 

Catalogue  containing  full  description  of  the  various  types  of  elements,  weights, 
capacities,  dimensions,  etc.,  and    price  list,  furnished  on  application. 


THE  ELECTRIC  STORAGE  RATTERY  CO., 

838  DREXEL  RUILOING,  PHILADELPHIA. 
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The  O  8c  O  Electric  Company 


is^j^isn_rF^i=Lc=:'rT-jFRE:FR^  cdf^ 


MULTIPOLAR  DYNAMOS,         BIPOLAR  DYNAMOS, 


Direct  Driven  or  Belted,  in  sizes  up  to  250  H.  P. 


Up  to  100  H.  P. 


Electric  Motors,  Automatic  or  Hand  Controlled. 
Complete  Plants  for  Power  Transmission. 
Isolated  lighting  plants.  Central  Station  Apparatus. 


General  Office: 


143  Liberty  Street.  NEW  YORK. 


Works:    GARWOOD,  N.  J. 

on  CENTRAL  R.  R.  of  N.  J. 


nn  im^n  «.»'ii.w«^wu  .  5  •"HIOABO,  IO«0  and  loai  lit  nadnocfc  Bnlldiner.    BOSTON.  6a  Oilier  St. 
BKAnil.ll  Ol  iriCKS  .  ^  ci.KVKl.AMO,  Cnyahoea  Bntldine.    PHI1.AUK1.1IIA,  «33  Arch  St. 


No!  we  make  the  final  break  off  from  carbons  so  that  it  is  impossible  to 
get  heat  enough  to  fuse  points  of  your  copper  contact  plates;  no  filing  off  of 
rough  points,  no  hanging  on  after  you  have  had  a  short  circuit  or  over  load, 
bound  to  work  as  easily  after  opening  i,ooo  times  as  it  does  when  opened  the 
first  time. 

WE  KNOW  YOU  NEED  OUR  CIRCUIT  BREAKER,  and  do  not  see  why  you 
should  delay  writing  us  any  longer.     One  burn    out   will    pay    for    a   dozen    of 

our  instruments.    To  be  used  on  the  Alternating  or  Direct  Current  Systems. 

WBITE  trS  AT  ONCE, 


S'SZSrEEX    EI_ECTRIC    <&    'SJLTd 


arH..A.TS^^  z«..^z>xx>s,  DVEXo: 


THE  E.  C.  &  S.  CO.'S 
ARC  LAMP. 


MADE  FOR  ALL  CIRCUITS. 

Low  Tension,  Series  Arc, 

Street  Railway,  Alternating. 

Plain  and  Ornamental. 

The  Easiest  Lamp  to  Trim. 
It  has  Universal  Carbon  Holders. 


Wright's  Series  Circuit  Arc  Cut-Out. 

MASUFACTUKED  BY 

THE  HOPE  ELECTRIC  APPLIANCE  CO,  ProTiieDce,  R.  I. 


Its  action,    electrically   and   me- 
chanically, is  perfect. 

It  has  fewer  operating  parts  than 
any  lamp  on  the  market. 

SEND   FOR    CIRCULAR. 


The  Best 
Arc  Cnt-Oat 


From 

One  to  Ten 

Lights. 


Approved  by 

Every  Board  of 
Fire  Underwriters. 


WALLACE  ELECTRIC  CO 


Heavy  Porcelain  Insulation, 

Large  Contact  Surfaces, 
Fire-proof,    Water-proof,    Storm-proof. 

Send  for  Circulars  of  Complete 
Line  of  Arc  Cut-Outs- 

izy^estern  JL scents, 

■    307  Dearborn  St.,  CHICAGO. 
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WHEN  YOU  ADVERTISE  A  MAN 


NOTICE   TO  THE   TRADE. 

We  beg  to  announce  that  Mr.  James  W.  Godfrey 
is  no  longer  in  our  employ- 
New  York  Insulated  Wire  Co., 
December  8,    1894.  15  Cortlandt  St.,  N.  Y. 

Above  TRUE;    but  it's   a  clear,  honorable  and  successful  record  as  general  manager  in 
developing  their  business  to  its  present  condition. 


December  22,  1894. 
I  beg  to  announce  that  I   have   arranged  with    the    INDIA    RUBBER   AND 
GUTTA-PERCHA  mSULATING  CO.,   manufactnrers  of  the  celebrated  Habirshaw 
White  Core  Insulated  Wires,  Cables,  etc.,  and  shall  hereafter  manage  the  sales  depart- 
ment of  the  Company. 

Messrs.  F.  W.  Harrington   and   J.    B.   Olsen,  will  be  connected  with  the  above 
Company,   January  1st,  and  we  are   now  prepared  to   make  prompt  deliveries  on  all 
orders  for  Habirshaw's  high  grade  Insulated  Wire,  Cables,  Etc. 
Soliciting  a  continuance  of  your  esteemed  favors,  I  am, 

Yours  obediently,  J.  W.  GODFREY, 

Room  52,     18  Cortlandt  Street,  New  York  City. 


F=?E:>j[-r? 


THE  COLUMBIA 


Tt^E: 


.A.ISIIZ) 


PATENTS  FUNDAWENTAL— NON-INFRINGING. 

ly  lot  Own  Your  Toleiilione  ? 


LONG  DISTANCE  BATTERY 

TRANSMITTERS 

of  the  latest  and  newest  designs  sold  outright.  No  ad- 
justment. Nothing  to  get  out  of  order.  Nothing  de- 
manding repair.  Will  convey  articulate  speech  i,ooo 
miles.     Constructed  of  the  best  material. 


A  TELEPHONE  RECEIVER 

of  the  newest  and  best  pattern.  Unique  in  design. 
Perfect  in  action.  Moderate  in  cost.  Small  instru- 
ments made  of  the  finest  rubber.  All  wires  and  con- 
nections within  the  case.     No  unsightly  thumbscrews. 


This  Company  owns  the  patent  for  the  improved 
Switch  for  changing  the  circuit  of  the  Telephone  on 
battery  transmitters.  Also  for  perfected  system  of 
telephone  exchanges.  The  best  DRY  BATTERY 
manufactured.     Send  for  Circular. 


THE  COLUMBIA  TELEPHONE  MANHFACTDEING  CO,, 


136,  138,  140  Front  St.,  New  York  City, 
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THERE  ARE  OTHERS 

Who  make  great  claims  of  their  ability  to  handle  electrical  supply  trade. 
They  however  make  deceptive 

BIDS  FOR  BUSINESS 

By  catting  prices  on  a  few  staple  articles  and  "roasting"  their 
cuetomere  on  their  specialties  and  other  goods. 


JJ 


OUR  POLICY 


has  always  been  to 
furnish  all 
of  oar  material  at 


LOW  PRICES 


And  give  all  of  our  customers  the  advantage  of  the  best  prices  we  can  make  on 

every  order.     You  can  send  us  your  open  rash  orders  with  perfect  assurance 

that  they  will  be  filled  promptly  at  right  prices. 

SEND  THEM  ALONG 


ELECTRIC  APPLIANCE  COMPANY, 


EI/ECTJIICAI.  tsrPPIilEM, 


■Ht  MaitiBon  Street,  CHIVAGO. 


Selflockinir  Cleat. 

mmw  IS  D.  8.,  CAN'ADi,  ESeiASD,  FEIKCE,  AND  APPLIED  FOB  IS  GEKilAfiT. 


IT  IS  THE  MOST  PRACTICAL  CLEAT  MADE. 
IT  IS  MADE  OF  FINEST  GLAZED  PORCELAIN. 
IT  IS  IN  ONE  PIECE. 

IT  HAS  THE  STRENGTH. 

IT  WILL  LOCK  THE  WIRE  FIRMLY. 

IT  WILL  NOT  BREAK  IN  PUTTING  UP. 
IT  WILL  NOT  HOLD  MOISTURE. 

IT  WILL  NOT  HURT  THE   INSULATION. 

The  wire  can  easily  be  put  in  place  or  removed  without  looseniug  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

FOR  SALE  BY  ALL  ELECTRICAL  SUPPLY  HOUSES. 

The  Nashold  Cleat   Company, 

934-935  MONADNOOK  BUILDING, 


Telephone,  Harrison  636. 


CHICAGO,  ILL. 


OCTAGONAL  PINE  POLES, 
NORWAY  PINE  CROSS-ARMS. 
WHITE  OAK  PINS. 

It  will  pay  you  to  set  onr  prices 

BROWNLEE  &  CO.,        -  Detroit.  Mich. 


Estimates  ana   designs    /urnishea 
on  Application, 

Charges  reasonable  for  superior  work. 

Technic  Electrical  Works,  129  Bread  Street, 

PHILADELPHIA. 


^'h^&:^&^!^:&&^i^^^^U< 
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All  Colors  and  Descriptions. 


Automatic    Mercurial    Pumps' 

OF  LATEST  DESIGN  I 

For  Incandescent  Lamp  Companies. 

Scientlfio  glass  apparatus  for  Laboratories,  Col! 
le^es,  etc.  Beliable  workmanship  and  lowest' 
prices.  Agents  wanted  In  Westera  Citiee.  iSend' 
for  ji^'w  Catalogue. 

The  Jaeger  Mfg.  Co., 

169  William  St.,      ]VE"V^  YORK. 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


Soswdl  Storage  Battery, 

For  Traction  Work,  Electric 
Lighting,  Electric  Launch,  Tele- 
graph, Phonograph.  Snrglcal,  and 
for  all  purposes  where  Light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &.  CO., 

154  Lake  St.,  Chicago. 


GOOD  PATENTS! 

^J|     Procured.    30  Vears'  Prac*ice. 

ORAKT  INSURED.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH.  Wesmniton.  D.C. 


The  Only  Clocks  Used  in  the  W.  U.Tel. 
Co.   Time  Service. 


NO  WINDING.     CORRECTED  HOURLY. 


SELF-WINDIN&  CLOCK  CO., 

36  Broad-s/iray,   XIEV^  YOH.K:. 
Clocks  Sold.      Clocks  Rented. 


HuEBEL  &  Manger, 


BRONZE  PUSH 

BUTTONS, 
WINDOW  AND 

DOOR  SPRINGS, 
FLOOR  PUSHES, 
SWITCHES. 

Send  for  New  Catalogue. 


JUanafartnrerB, 

286-290  Graham  Street,  BEOOKLYN,  N.  Y. 


HELIOS  GORED  CARBONS 


For  Alternating 
and  Direct  Currents. 


Attempts  have  been  made  in  this  country  to  produce  a  satisfactory  cored  carbon,  but  failure  resulted  in  every  case.    We  can  now  assure  the 
Electric  Light  Companies  that  our  "HELIOS"  CARBON  is  made  of  the  same  ingredients,  In  precisely  the  same  way, 

By  the  man  who  made  them  in  Germany. 

We  shall  be  glad  to  hear  from  the  Electric  Light  interests  of  the  country  in  relation  to  carbons  for    both  alternating   and   Direct  Currents. 
A  memorandum  booli,  with  tables  showing  the  relation  between  millimeters  and  inches,  with  a  list  of  ordinary   sizes   of    "HELIOS"  CAR- 
BONS of  our  manufacture  will  be  sent  on  application.     Reduced  Prices  on  Solid  Carbons  for  Series  Arc  Lighting. 


TDGJDSLJrtXXJTG    ■     In    - 


ss    -   IVXetlDLOcis! 


NOTE  TB.I8  OFFER:— Let  ua  know  by  telegraph  tlie  price  you  are  now  paying,  stating  yearly 
consumption,  and   we   will  guarantee  to  beat  it  from   50  cents  to  $2.00  per  thousand. 

THE  WASHINGTON  CARBON  COMPANY,   -  PITTSBURG,  PA, 
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ETGZSre  F.  Phtijjps,  Prest. 


W.  A.  Hatsawat,  Treas, 


W.  H.  Sawtkb,  8eoy. 


AMERICAN  ELECTRICAL  WORKS, 


PBOVIDEXCE,    K.  I. 


BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC   LIGHT   LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

New  York  Store,  P.  C.  Acberman.  10  Cortlandt  St. 

Chicago  Store,  F.  E.  Donohoe,  241  Madipon  St. 

MoN  REAL  Rbasch   Eaceae  E.  Phillips'  Electrical  Works. 


HIGH  GRADE. 

<lur  Catalogue  ]\o.  £ 
SIuiR'd  for  Ihe  Asking. 

SUPERIOR  WORKMANSHIP. 


KNIFE 


Large  &  Tivining, 

319  Chestnut  St.,  PHILADELPHIA,  PA. 

SWITCHES. 


THE 


"CLARK"  WIRE. 


For  Switchboard,  Railway  i-ud  Motor  nse,  we  make  all 
aizee  of  Slraoded  and  Flexible  Wire  and  Cables  with  Ciark'e 
InpQ  ation. 

The  Clark  Wire  has  been  before  the  public  and  in  nee  for 
the  piist  niiie  years,  and  hae  met  with  universal  favor. 
Thoaeands  of  miles  of  this  wire  have  been  sold,  and 
are  in  oee  thronghont  the  United  States  and  Foreign  Conn- 
trlee,  and  the  demand  for  it  ia  conEtantly  increasing,  becanse 
it  always  gives  perfect  eatibfactlon. 


HENEY  A.  CLARK, 

Treae.  and  Gen'l  Mgr. 


HERBERT  H.  EUSTIS, 

Prest.  and  Electrician. 


METROPOLITAN  ELECTRIC  CO.,  CHICAGO. 


In  a  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:  ''  A  Thoroughly  Reii 
able  and  Desirable  Wire  in  every  respect." 

The  Rubber  need  in  insnlatlng  our  WireB  and  Cables  te  ea- 
pecially  chemically  prepared,  and  will  not  deteriorate,  oxi 
dize  or  crack,  and  will  remain  flexible  in  extreme  cold 
weather,  and  Is  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used,  Aerial.  Under 
ground  or  Submarine,  and  our  net  prices  are  ae  low,  ifnol 
lower,  than  any  other  ftret  claPS  Insulated  Wire. 

"We  ehall  be  plaased  to  mail  Catalogues  with  Terms  and 
DiBconnta  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO., 

61  and  63  Hampshire  St.,  Boston,  Mass. 


^^^' ' 


JSend  for  Catalugnc 
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lLL?aLSV°f  TELEPHONES' 

=   ELECTRICAL  SUPPUES 


"sENO^^iE  Palmer  Bros. 

raaCa*^  cmianus.conn. 


THE  CONSOLIDATED 


44  Broad 
Street, 


ELECTRIC 


NEW 
YORK 


STORAGE  COMPANY, 


SPEUINB  TUBES  AND  WHISTLES. 

Oral,  Electric,  Fneamatlc  and  niechanioal 

ANNUNCIATORS  AND  BELLS. 

Fall  lilne  Always  In  Stock. 

W.  R.  OSTRANDER  &  CO., 

804  Fulton  St.,  New  ITork. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  T. 

^^Send  tor  New  OAtaloque.    Out  August  Ist. 


Plii^iis  Gmrb©m  MfgoCo. 

S.  C.  BOOKER,  Supt. 

2134-2140  DeKalb  Street,  ST.  LOCIS,  MO. 

Electric  Light  Gariions 

We  make  a  specialty  of  3IOTOR  find  DYNAMO  BR  USHES 
and  BATTERY  MATERIAL. 

It  will  pay  you  to  see  our  product  and  get  our  prices  before  placing  your  orders. 


^^w  Q^m^^  ^a^f/j4a'/i'//  r/c^^e^u^. 
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KANDFAOIUBERS  OF 


DIRECT  CURRENT  SLOW  SPEED  MULTIPOLAR  GENERATORS  AND  MOTORS. 

These  machines  are  constructed  with  external  aimatnrrs.    They  have  provfd  remarkably  efficient  and  ecoaomical.     Used  largely  in  American  and  European  Lighting  atni  Railway  PIbuIb.     Slow  ppeed 

macliiies,  made  for  direct-connection  In  sizes  from  "20  H.  P.  to  2vU0  H.  P. 

Advantages  of  our  External  Armature  Type.  Masimnm  peripherel  spped  of  armature  with  slowest  engine  speed,  shortest  possible  winding  on  armature.  Lowest  Internal  resistance  of 
armature.  Only  three  to  four  volts  difference  oC  potential  betwtiea  commutator  burs.  Gre  iteat  wni^ht  of  copper  per  ampere  of  current.  Greatest  radiating  surface  possible.  Maslmam  magnetic  effect. 
Armatures  cannot  burn  out.  Great  compactness.  Correct  mechanical  design.  (The  centrifugal  force  is  counteracted  effectively  by  the  inward  pull  uf  the  iuternal  field  magnets  )  Finest  quality  of  iron,  ex- 
cellent finish,  absence  of  binding  wire.     In  ^  year8^  continnouH  »»*rvice  nor  on**  armature  ha**  been  replaced  ol   repaired 

OVER  200,000  H.  P,  IN  USE  tor  Railw^uy,  liightins  and  Jflotor  Service.    World's  Fair  Diploma  and  Medal  for  best  direct-connected  Generator. 

MODERATE   SPEED    BIPOLAR   GENERATORS   AND    MOTORS, 

with  Siemens  Drum  Armatures,  which  are  copied  extensively  in  this  country.     We  are  building  these  machines  in  ei^es  from  1  n.  P.  to  150  H.  P. 
t^ee  our  neiv  Uatnlogues.     Correspoudvnce  soliciied. 


New  Yol-k,  136  Liberty  St. 
New  Orleans,  42  Union  St. 
Oinolnnati,  Perin  Bldg. 


GENERAL  OFFICES,  MONADNOCK  BUILDING,  CHICAGO. 

Sales   Offices: 

Troy,  N.  Y.,  43  Fourth  St.  San  Francisco,  508  California  St.  Boston,  31  Milk  St. 

Philadelphia,  531  Chestnut  St.  Toledo,  Ohio,  51B  Summitt  St.  Denver.  (>08  Boston  Block. 

St.  Louis,  Bank  of  Commerce  Bldg.  Detroit,  47  State  St. 


Buffalo.  N.  Y.,  Erie  Co.  Bank  Bldg 
St.  Paul,  50  Gilfillan  Block. 


a 


IDEAL"  INSULATED  COPPER  WIRE. 


iS^rr^Si'. 


Approved  by  the  New  York  Board  of  Fire  Underwriters. 

The  ODiy  Anthorized  FIBRE  COVERED  WIRE  for  INSIDE,  TDBE  and  CONGEALED  WORK  GENERALLY. 

It  will  not  Beteriorate  by  long  nse,  nor  Oxidize  tlie  Copper.    Finished  in  the  following  Styles: 
Black  Polished,  White  and  Black  GUzed  Braid  and  White  Fireproof. 

We  can  freely  recommend  this  Wire    for  all    inside   wiring,   from  the  fact  that   recent  insulation   tests   made   by  reliable 

authorities  show  that  it  stands  very  high. 

PHILLIPS  INSULATED  WIRE  COMPANY, 


Cb<cago  Agents, 

EXECTBIC  APFIiI^KCE  CO. 


Kew  York  Ofllce, 
89  anil  41  GortlanAt  Street. 


Ifaetory. 

jaWTUCKET.  B.  I. 
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EXCELSIOR  BRAND. 

Pouble  Rubber  Gore, 
Triple  Braided   Weatherproof, 
lYIagnet^  Office  and 
Annunciator  Wire. 

Electric  i^npplies  and  Fixtares  of  all  kinds. 


Chicago  General  Fixture  Company, 


169  Adams  Street, 


Chicago,  III. 


Stilwell's  Patent  live  Steam-Feed  Water  Pnrlfler. 


Removes  all  Impurities. 

Entirely   prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 


m  The  Stilwell-Bierce  &  Smitli-Vaile  Co, 


IMPORT iUT  TO  COMMERCIAL  TRAVELERS. 


DAYTOST,  OHIO. 

Sisdon  Iron  .t  Loc'tive  wkB,  San  Francisco,  Cat.,  Pacitic  CoriBt  Agtg. 


Oi  and  aftir  December  1st,  Baggage 
Agtnts  of  the  B.  &  O.  R.  R.  Co.  wi:l  ac- 
cept coupons  from  mileage  books  issued 
by  B.  &  O.  R.  R.,  P.  &  W.  R'y,  B  &  O. 
S.-W,  R'y  and  Valley  R'y  of  Ohio,  in  pay- 
ment for  ex;ess  baggage  charges,  at  their 
face  value,  2  cents  each.  This  arrange- 
ment will  not  include  B.  &  O.  Mileage 
Boolis  endorsed  *'good  only  on  B.  &  O.," 
B.  &  O.  Southweslern  Mileage  Advertis- 
ing Book<:,  nor  books  older  than  one  year 
from  rate  of  issue. 


iKATINUM 


For  all  Purposes. 

Scrap  and  Native  Platinum  Purch»e(l, 

BAKER  &  CO^  408-414  New  Jerse} 

Kaiiroad  Ave..  Newark,  N.  J. 


A  young  man  -with  fifteen  years'  experience  as 
an  electrical  engiaeer  desires  a  position  as  saper- 
Intendent  or  electrician  for  street  railroad  or 
electric  llgbt  company.  Have  had  experience  in 
aU  apparatus  in  practical  use  for  Ilpht  and  power. 
Am  also  expert  on  steam.  Can  furnlBh  references. 
Address  "-Practical," 

Care  Western  Electhioian, 

6  Lakeside  Bldg.,  Chicago. 

WANTED. 

First  Class  Armature 
Winder. 

Address       W.  &  W., 
No.  117  S.  Capi  ol  Ave.,  Indianapolis,  Ind. 

15.000  sixteen  cand'e  power  genuine  Edi- 
son lamps,  m:  de  by  the  General  Electric 
Co.  All  voltages  from  io6  to  112.  Edison 
base  only.     In  barrel  lots  25  cents. 

E.  G.  BRUCKMAN. 
Equitable  Bldg.,  St.  Louis,  Mo. 


NORTH  l$TAR  POINTS 

Is  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  &  Northern  R.  E.,  and  is  a  valuable 
publication  for  business  men  and  tourists  who  may 
be  interested  in  the  development  of  the  agricalt 
ural,  mineral  and  timber  resources  of  Northern 
Wisconsin  and  the  Upper  Peninsula  of  Michigan. 
This  book,  together  with  an  illustrated  pamphle 
teUing  "  WTi^re  tha  TTOut  Hide ''^  will  be  sent  free 
upon  application  to  6eo.  H.  HeaSord,  General  Pas- 
senger Agent,  "North  Star  Boute,"  Chicago,  111. 


AVALUABLEBOOK! 


THE  MOST    IMPOKTANT  WOEK  TO 

STREET  RAILWAY  MEN  THAT 

HAS   BEEN  PUBLISaED. 


The  First  Practical  Book  Covering  Amer- 
ican Street  Railway  Practice  of  To-day. 


STREET  RAILWAYS 


THEIR 

CONSTRUCTION, 

OPERATION  AND 

MAINTENANCE. 


"TRA-IMS." 

A  PRACTICAIj  HAXDBOOIl  FOR 

STREET  RAH.JTAY  lUES, 

By  C.  B.  FAIKCHILD, 

Editor  Street  Railway  Journal, 


Price,  Postaee  Prepaid : 
Cloth,  $4  00;  Leather  and  Gilt,  IS5.00. 

Remit  by  P.  O.  Money  Order,  Draft,  RegiBtered 
Letter,  or  EipreBB  Money  Order. 
ELEOTRIOIAH  PUBLISHING  COMPAUY, 
6  Lakeside  Bnlldins,  Ohicago. 


GRAPHITE    SPECIALTIES 

FOB      KLXOTBICAIi      I78KB; 

ermpUte  Bods  of  Vsrlona  IienethB,  trom  1-S  Ohm  to  lOO  Ohms  Beslatanea 

to  tho  ineh.    fJraphlte  Boxes  and  CrncibleSt  Bealstlne  M9at* 

of  4.000  Deeree*.    Iniialrles  ti^ladlr  Answered. 

lOS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 


YOU  CAN  HAVE  ONE ! 


Anyone  interested  in  the  art  of  electricity  can  obtain  a  copy  of  our 
new  l€0-page  classified  catalogue  of  electrical  books  which  is 

JUST  OUT. 

It  contains  a  complete  list  of  all  electrical  books  published  to  date 
and  will  prove  of  inestimable  valne  In  selecting  the  proper  works  for  the 
study  of  e  ectricity.      We  are 

HEADQUARTERS  IN  THE  WEST 

For  electrical  books  and  can  fill  all  orders  promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  Building,  Chicago, 


Miamisburg  Electric  Co.,   -   Miamisburg,  Ohio. 
IMPEKIAL  DRY  BATTERY. 

Guaranteed  the  beet  Dry  Battery  ever  made.  In- 
ternal short  circniting  or  local  action  is  eliminated. 
Will  not  deteriorate  when  not  doing  work.  Will 
hold  its  first  value  over  long  periods  of  time.  In- 
ternal resistance  small;  high  and  conbtant  E.  M.  F. 
Will  n(St  run  down  or  die  on  the  shelf.  No  bursting 
of  seals  or  oozing  of  salts  from  the  top. 

Burnley   Cartridge  Battery. 

Cartridge  or  Porous  Cupe  made  of  especially  pre- 
pared paper  One-half  the  size  and  one-third  the 
weight  of  other  porous  cups.  Guaranteed  to  be 
equal  to  any  Salammoniac  battery  made.  The  cheap- 
est battery  now  on  the  market. 

TEMPERED  COPPER. 

All  patterns  of  tempered  copper  segments  guaran- 
teed true  to  gauge,  free  from  defects;  no  alloy;  finish 
and  temper  equaled  by  none.  Exclusively  used  by 
some  of  the  largest  companies  in  the  country.  , 

All  Batteries  Guaranteed.    Send  for  Catalo^^ae 


0 

1/ 

e: 

R 

r 


Wt}e  ^Qubcrt  eAlanufaGturing  Go- 


l^ki^Ghurcli  l-^-^ortiandt  -eAfcwYork- 


s 

r 

R 
k 

r 
r 
0 


I  Cheap 
|Trans= 


^  the  asking. 

i         AMES  &  FROST  COMPANY 

g  CHICAGO.  ILL.  ^ 


Ligtitest  Storage  Battery 

LN  THE  MAKKET. 

Embodies  nen'  feature  that 
Blves  11  a  decided  advantage 
over  other  cells.  Specially  suit- 
ed for  electric  launches,  trac- 
tion and  lighting  work.  Write 
for  descrlpUon  of  thlfl  new 
discovery. 

HASCHKE  &  CREELMAN, 
Stcrage  Battery  Manufacturers, 

20-28  w.  KandolphSt., 
Agents  wanted.         CHICAGO. 


S24.00  SPJSCIAli 

To  introduce  our  Dyna- 
mos and  Motors  of  larger 
capacity,  we  are  making  a 
specialty  of  a  high-grade 
8-!ight,   16  C.  P.,  110  volt 
Dynamo,  retaining  all  the 
special    features    of    our 
larger  machines  at  a  sar- 
prising  low  price.     Send 
—^^y  for  clrCLlar  No.  22. 
KOTM  &  KC"H,  Manufactarera  Dynamos  and 
Motor".  3-t  MartPt  St.,  ChicaffO-  ^^ 


C.  F.  SPHTWORF,  Manufacturer  of 


Telephone  Bobbins  and  Spark  Coils, 

17  to  '17  Vandewater  St.,  New  York 


Storage  Batteries 

FOR  ALL  PURPOSES,  ' 

Bradbury-Stone   Electric 
Storage    Co., 


For  the    WESTERN   ELECTRICIAN, 
— sx.oo. — 


E.  o.  McCORMIOK,  D.  B.  MABTIN, 

Pass.  Traffic  Mgr.  Gen'l  Pass.  &  Ticfeet  Agt. 

CINCINNATI. 
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VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Panial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  rRI«KBRATEI>  "WATK-Il 
M'HIi^l^lj  as  particularly  sdai'ted  to  their  uc-e,  nn  accnaot  ontn  remarkably  Sieaily  moltoii. 
high  speed  and  gr«-at  efhcieiiry  and  iarf>e  *'ai>a«'iiy  lor  its  fliameter,  being  double 
the  power  ot  moat  wheels  of  the  same  diHmt^ter.  It  is  Ufn-d  by  a  number  of  the  leading  electric  com- 
piiuies  with  sreat  eitlfif action .  In  Iho  ecnnomicBl  u^e  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  ueefal  effect  ^uuruuteed. 

SEXMi  F^OR  CATALOGUSl!  ANO  PAHTICVLARS. 

The  accompHnjinc  engraving  represents  a  single  lO-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  36  H.  P.  under  38  feet  head.  Arranged  with  12-lnch  Worrell  Frictii  n  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  cow  p-epared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  ehafta, 
and  where  the  situaiioa  admits  of  their  use  we  recommend  them. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  Dayton,  Ohio. 

Risdou  Iron  &  Locomotive  Works,  San  Francisco,  Cal.,  Pacific  Coast  Agents. 


85  JOHN  STREET,  NEAV  YORK, 


MANUFACTURERS  OF 


The  Celebrated  Double  Cylinder  and  other  Law  Cells, 

SAL  AMMONIAC,  BLUE  STONE,  ZINCS,  CARBONS,  ETC.,  ETC. 

FRicEs  jl:n:id  other.  ikf^oiii>^-a.tioii  ch:eb:i5.:f^xjlIvY  e^uruished. 


Mine 
Eliminator. 

For 

Extracting; 

Oil  From 

FxhauNt. 

Knocked 

€»nt  All 

Competitors 

In  Three 

Important 

Tests. 

Send  for 

Circular. 


OUR  INDICATOR 
DEPARTMENT 


Is  complete 
with  the 
most  modern 
perfect 
articles 
in  the  line. 
Nf>nd  for 
Catalosrnn. 
Redaciiis 
^V  heels, 
Flanimeters, 
Ftc 


As  a 

Dividend 

Payer 

Nothing  Is  so  profit- 
able in  a  small  way  as 

EUREKA  PACKING. 

Send  for  Sample. 

Hine  & 
Robertson  Co., 

7U  Cortlandt  St.. 
JiKW  VORK. 


ROBERTSON', 
STEAM 
SEPARATOR. 


The  most  efficient 
device  for  separat- 
ing Trater  and  live 
steam. 

Get  Circular, 


Rol)ertson's\ 
Eilianst  Pipe 
Heail. 

A 

First-class 

Article 

At 

Very  low 

Price. 

You  Need  One. 


Neyer  km  Asin  a  Success. 


Every  TELEPHONE  requires  a 
SWITCH  HOOK.  We  have  got  the 
only  device  that  will  do  the  re- 
quired work  and  not  Infringe  In  any 
one  of  the  128  patents  owned  by  the 
Bell  Company.  OLir  device  will 
operate  with  any  style  or  weight  of 
receiver  Send  for  testimonial  cir- 
culars, price  list,  etc. 

BRADLEY  &  CO., 

7, 0,11,  13  Intone  t^treet, 
Kochester,  ar.  ¥. 


SEND  FOR  OUR 

New  Catalogue  of 

Electrical 
Books. 

The  moBt  complete  of  Ub 
kind  ever  publiahed. 

Sent  Free  to  Any  Addreig. 

Wsare 

In  the  West  for  ELCO- 
niCAL  BOOKS,  and  fill- 
orders  promptly,    pre- 
paid, onrecelptof  price. 
ElectrloiaiFiibliebiiiK  Co., 
0  Lakeside  Building, 
CHICAGO. 


DESK  SET, 

WITH 

Long 

Distance 

Transmitter. 


Now  being  tested  by  the  U.  S. 
Government  at  Sandy  Hook,  N.  J. 

In  use  at  the  U.  S.  Military  Acad- 
emy, West  Point,  N.  Y. 


NATIONAL 

Telephone  Mfg.  Co., 

680  (W)   Atlantic   ATenua, 

BOSTON,  MASS. 


The  Standard  Open  Circuit  Bat' 
teries  of  the  World. 

Send  for  CmcuLAK  and  Pricks. 

tHE  LEGLANGHE  BATTERY  CO., 

nt  to  in  East  nut  St..  M.  r. 


NewYork  Insulated  Wire  Co.j 


Grimstiaw  Wbite  Gore  and  Raven  Gore  Wires,     Grimsbaw  Undergronnd  Lead  Govered  Gables, 

Gompetition  Line  Wires,  Grimsbaw  Tapes  and  Splicing  Gomponnd 
Yulca  Bnsbings,  all  sizes,  Vnlca  Electrical  Wire  Dncts  for  Interior  Gonstmction. 

]>3'exv    'S'ox-ls.   XxisulA.'tec].    W  Ire    C}oxxi.-^a,Ta.-sr, 

M4IN  OFFICE:  <  CmCAOO:  BOSTON:  SAN  FRANCISCO: 

13-17  Cortlandt  Street,  New  Tort.  BR ANCHES :( 78-82  PranllUn  Street.  134  Coffgreas  Street.  102  Sacramento  Street. 
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BUCEETE 


TO  FIT  ANY 
STANDARD  SOCKET. 

Judge  Ricks'  decision  against  the 
Edison  Company  and  in  our  favor, 
frees  these  lamps  from  any  taint  oi 
infringement.     Order  no  other. 


Monadnock  Building,  Chicago.        THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  O. 


FUSE  WIRE)  c«"e<=t. 

f        Carry  ine 
AND    LINKS  V  capacity 

FOR  ALL  SYSTEMS.    )''''''' v^^m. 


The  Independent  Electric  Co., 

39th  St.  and  Stewart  Ave.,  Cliicago. 


MAP  OF  THE  UNITED  STATES. 

A  large,  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  ot 
home  use,  is  Issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  cents  in  postage 
by  P.  S.  EusTTS,  Gen'l  Pass.  Agent,  C.  B. 
&  Q.  R.  R.,  Chicago,  lU. 


PORTER  &  BUERDORF. 

SA1.EB  AGENTS  FOE 

DETROIT   SYSTEM   STREEr   R'Y    MOTORS, 
Generators  and  Electrical  Supplies. 

storage  batteries  for  tractioD  work  eold  with 
giiarantee  of  '20,000  miles  without  repairs.  Instal- 
lation of  storage  battery  lighting  plpnte  a  specialty 
Room  ^OS,  No  '^1  4tDinoy  St.,  Cliicago. 


TELEPHONES!! 

This  company  Is  mannfactnrlng 

A  Compound  Magneto  Telephone 

whlcli  it  sells  outright  under  a  guarantee  both  as  to  efficiency  and  as  against  infringe- 
ment of  patents. 

It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile. 

This  company  is  also  prepared  to  fully  equip  Telephone  exchanges,  (furnishing 
everything  from  the  telephone  to  the  wire  and  polet)-  Private  lines,  Factory  i^>nts, 
etc.,  and  do  all  kinds  of  construction  work. 

Send  for  circulars  and  price  lists. 

WESTERN  TELEPHONE  CONSTRUCTION  CO., 

539,  S40  and  541  Jlonadnopk  BIk.,  Cblraso,  II. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


ELECTRICIAN  PUBLISHING  CO., 


6  Lakeside  BIdg,, 
Chicago,  III. 


ONE 

DOLLAR 

EACH. 


WESTINGHOUSE  ELECTRIC  £  MANUFACTURING  CO. 


} 


•ITT»] 


We  manufacture  Complete  Installations  of 


For  CENTRAL  STATION   ELECTRIC  LiCHTINC, 

LONG  DISTANCE  TRANSMISSION   OF  POWER, 
ELECTRIC  RAILWAY  AND  ISOLATED  PLANTS. 

BRANCH  OFFICES  IN  ALL  LARGE  CITIES. 


R.  D.  NUTTAIL  COMPANY,  Allegheny,  Pa, 


F.  A.  ESTEP. 

President  and  Treasurer. 
J.  E.  McGINLEY, 

Vice-President. 
F.  S.  MAKTOf, 

Superintendent  of  Worts. 


MANUFAOTnEEES  OF 

Electric  Railway 
Supplies. 


GEARS,   PINIONS, 

BEARINGS,  TROLLEYS, 

TROLLEY  WHEELS 

AND  HARPS. 


THIS  IS  THE  IMPROVED 
NUTTALL  TROLLEY. 


TRY  ITONCE,  AND  YOU 
WILL  WANT  NO  OTHER. 


The  Isrsest  and  most  prosperous  street  rail'way  companies  in  the 
oonntry  are  using  our  supplies,  and  they  prefer  them  to  all  others  on 
account  of  greater  strength  and  durability.     Correspondence  solicited. 

CHAS.  J.  MAYEK,  600  Betz  Building,  Philadelphia,  Pa.,  Middle  States  Sales  Department. 
CHAS.  N.  WOOD,  180  Summer  St.,  Boston,  Mass.,  New  England  States  Sales  Department. 
STANDAED  E'Y  SUPPLY  CO.,  Monadnoot  Block,  Chicago,  ni.,  N.  W.  States  Sales  Department, 
A.  S.  PAETEIDGE,  Bank  of  Commerce  Building,  St.  I.oal8,  MO-,  S.  W.  States  Sales  Department, 
OHAS.  A.  OAVAQNA,  Neave  BnUdlng,  Cincinnati,  Ohio,  Central  States  Sales  Department. 
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<:0\TKACTORS  FOR  C03IP1.F.TF.  BFBT^'A  »  _ 

SYSTEMS  FOR  E1,KCTKIC  RAILWAYS  AJiB  ELECTRIC 

I,l(iHT,  TELEPHOBiE  AX1»  TEI,E«iBAPH  COMPANIES. 


EDWASD  S.  PEKOT,  President. 

C.  6iAI/LACiHEB,  Vlce-P,e8.  &  Gen.  Mgr. 

JAS.  P.  McQUAlWE,  Sec.  &  Treas. 


THE  NATIONAL  CONDUIT  MANUFACTURING  CO., 

MANUFACTURERS  OF  WROUSHT-IRON  CEMEHT.LIHEI)  TUBES  FOR  ELECTRIC  SUBWAYS. 


Worts,  HASTIXGS-ON-HrDSOiV. 


New  York  Office,  TIMJE8  BUIIiI>lNe. 


We  own  Patent  No.  395,5S4,  covering  Wrought-Iron  Cement-lined  Pipe  for  Subways  and  the  method  of  Laying.     Also.  Pntents  Noa.  416,234  and  416,235  for  Distributing  Boxes.     Over  9,000,000  feet  of  this 
Bobway  Constructed  by  us  notr  ill  use  in  the  tnitett  States  and  Canad 


INCANDESCENT 


STREET  LIGHTING  FROM  ALTERNATING  CURRENT  DYNAMOS, 

Series  Lamps.  Series  Sockets.  Street  Fixtures. 

Incandescent  Lamps  for  Arc  and  Multiple  Circuits. 

Trial  orders  mean  permanent  business.     Correspondence  solicited. 

BERNSTEIN  ELECTRIC  CO.,  Boston,  Mass. 


If  "Vcy-a.    '^JVa,n.t 


%  GOOD  THING" 


ORDER  A  COPY  OF 


WEBB'S  TELEPHONE  HAND-BOOK. 

Price  Sl.OO,  Postage  Prepaid. 

Published  and  for  sale  by 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 


ALTERNATING  GURRENTTRANSFORMERS 


Highest  EftiGlency  Ever  Obtained. 

TRANSFORMERS 

To  order  for  any  purpose,  voltage 
or  capacity. 


ALTERIMATIIMG 
CURRENT 

MOTORS. 


Standard  Sizes,  5  Lights  to  2,000  Lights. 


M  M 


POTENTIAL 

SWITCHES, 

Complete  Switch  Boards 

For  Central  Stations  and  Isolated  Plants. 


WAGNER  ELECTRIC  MEO.  CO.,  st  lodis,  mo. 


BOSTON  OFFICE,  15  Federal  St. 


PHILADELPHIA  OFFICE,  John  Mustard,  1000  Betz  Building 


By  all  wno  have  used 


i         STANDARD    PLANTE    BATTERIES. 

j  Will  not  Sulphate  nor  Disintegrate,  and  cannot  Bnckle. 

/  HIGHEST    EFFICIENCY, 


LARGEST    DELIVERY, 

LEAST    INTERNAL    RESISTANCE. 
Cells  from  lO  to  10,000  Ampere-Honr  Capacity. 


ELEGTRIC-POWER  STORAGE  COMPANY, 


CENTRAL   STATION    INSTALLATIONS. 

Batteries  for  Blectric  Iiaunclies,  for  Dental,  Surgical  and  Medical  Work,  and  for  all  purposes 

for  which  electricity  is  required. 
Complete  Lighting  and  Po«er  Plants  installed  as  reasonably  as  consistent  with  first-class  material  and  workmanship. 

Room  1210,  Havemeyer  Building, 

26  Cortlandt  Street,  NEW  YORK. 
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Now  Ready! 

WESTERN  ELECTRICIAN'S 

MOONLIGHT  SCNEDOLE 

FOR  1895. 
Every  Station   Needs  It. 

SEND  to  CENTS  FOR  A  COPY. 

Electrician  Publishing  Company, 

6  Lakeside  Building,  Chicago. 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


B.  J.  Arnold,  Mem.  A.  I.  E.  E., 
Consnldngf  Electrical  Engineer, 

specialty:  Electric  Railways  and  Power  Sta- 
574-57G  Kookery,  Chicaso. 


N.  S.  Amstutz, 

Mechanical  and  Electrical  Eng^iater, 

Ntw  EUctricai  Devices  Perfected  for 
Shop  Conatj-uction. 

Testa,  Plans,  Estlmatea, 
Snperrision  and  Expert  OpInlonB. 

ay  Blackstone  Bltls„  Cleveland. O 


Chas.  G.  Armstrong, 

Expert  and 
Electrical  Engineer, 

Anditorinin  Tower,  Cbicaso. 


The  Consolidated  Eng.  Co., 

Designers  and  Builders  of  Electric 
Eight  and   Power    Plants,     Electric 
!  Bailways,  Water  Worfeg,  Ice  Making 

I  and  Refrigerating  Plants. 

821  Pine  Street.       -       -      -      St.  I^ouis. 
I  Alfred  C.  Einstein,  Preat.  and  Treas. 

Thomas  V.  Hall,  Vice-Preat  and  Secy. 

John  A.  Henry,  Siipt,  Electrical.  Con. 


Wm.  Pi.  Bryan,  M.Am.soc.M.E. 

Mechanical  and  Electrical 
Engineer. 

Oonsnltations,  Reports,  Estimates,  Plans,  Specl- 
floations,  Superinteodence,  Tests,  Purchasing. 

Tnrner  Building,  St.  lionis. 


Goltz  &  Sinclair, 

Electrical  Engineers  and  Contractors, 
Manufacturers*  Agents, 
Tel.  912.  Agents  for  Ideal  Engines. 

Academy  Bld^v  STilwaakee,  ^Vi8. 


The  Allen-Hussey  Co.. 

General  Electricians  and  Contractors. 
Electric  light  and  power  construction,  incan- 
descent light  wiring;  telephone,  watchman's 
clock,  annunciator,  burglar  alarm  electric  bell 
systems,  etc.  Estimates  famished  from  archi- 
tects' and  engineers'  ppeciflcfitinns.  Telephone, 
Harrison  712.  Esttiblished  1889;  Incorporated 
189-J.       SIS  Medinah  Bldg  ,  Chicagn. 


The  Louis  K.  Comstock  Co., 

Electrical  Engineers 
and  Contractors. 
1487-3H]IIonadnoek  Blk.,  Chicago 

Branch  Office,  Hodges  Bldg.,  Detroit,  Mich. 


BOOKS 


On    electrical  subjects  sent    to    any 
address  on  receipt  of  price,  postage 

Electrician  Publishing  Co., 
6  Lakeside  BailiUng,         -        CHICAGO. 


ARC  ^?or 


INCANDESCENT  CIRCUIT 

Both  Alternating  and  Direct. 


Standard     Ward"  Liaraps, 


!10  Each 


TWO  IN  SERIES  ON  110  VOLTS.    Globe  and  Resistance,  $2  extra  per  lamp. 

A  COMPLETE  LINE  of  ENTIRELY  NEW  Arc  Lamps. 

SIMPLEST.    STRONGEST.     SUREST   FEED. 

Easiest  and  Cheapest  to  Maintain. 

SPeGIKL      LM7UTPS      OP      HLL     KINDS. 

We  carry  a  stock  of  FIDELITY  carbons  and  IMPORTED  CORED  carbons, 
which  we  are  selling  at  reduced  prices. 

Users  of  Arc  Lamps  should  Write  ns  for  Prices. 

Electric  Construction  &  Supply  Co., 

18  Cortlandt  Street,  New  York. 

(Established  1881.) 

Wallace  Electric  Co.,  Agents,  307  Dearborn  Street,  Chicago,  111. 


The  Hoyt  Standard  Ammeters  and  Voltmeters  for  liamp 

and  Meter  measurement  oa  Alternating:   Currents  are  now 

ready  for  the  market. 


Send  for  our  1S94  Catalrgue  which  containB 

the  above  and  other  new  instruments 

of  our  iTBnufacture. 


WMtney  Electrical 
iDstrament  Co., 

PENACOOK,  jr.  H. 

Factories:  Penacoot,  N.  H.;  Sherbroolie,  P.  Q.,  Can. 
AGENTS: 
HENE¥  F.  KELLOGG,  General  Selling  Agent. 
Baliimore,  Md.:  Tlie  Poole  Electric  Co. 
Boston,  Mass.:  Warren  S.  Hill. 
Boston,  Mass-  (New  Encland):  W.  B.  Souttigate  & 

Co.,  146Franlilin  St. 
Chicago,  111  :  Electric  Appliance  Co. 
Cnoinoatl,  O  :  Nowotny  Electric  Co. 
Halifax,  N.  S.:  John  Starr,  Son  &  Co.,  Ltd. 
New  York  City:  Geo.  L.  Colgate,  136  Liberty  St. 
flan  Francioco,  Pal.:  Oahfornia  Electrical  Works. 
St.  Lonls,  Mo.:  St.  Louis,  Electrical  Supply  Co. 
Little  Rock,  Ark. :  Tile  Brown  Elec.  &  Maotl'ry  Co. 


Minneapolis,  Minn.:  Electrical  Engineering  Co. 
Denver,  Col.:  Russell  &  Officer  Elec.  Constr.  Co. 
Omaha,  Neb.:  Western  Electrical  Supply  Co. 
Seattle,  Wash.:  Northwest  Fixture  Co. 


0".    S.    "V^EilS, 

Analytical  and   Consulting    Chemist 

AND  ASSATEH, 
Room  42,  81  Clark  Street. 


(^"Prices  on  application. 


Certificate  of  Analysis,  Xo.  918.  Chicago,  March  9,  1894. 

This  Certifies  that  I  have  analyzed  sample  of  Sal  Ammoniac,  marked 
"A.  G.  Sal  Ammoniac,"  submitted  by  Western  Electric  Company. 
I  find  the  amount  of: 
Ammonium  Chloride  contained  therein  to  be  99.51  per  cent. 
Ammonium  Sulphate         "  "  "        0.03 

Moisture  "  "  "        0.13         " 

Non- Volatile  Matter  "  "  "        0.02         " 

Organic  Matter  "  "  "         0.31  " 

The  Non- Volatile  Mutter  consists  of  Iron  Oxide  and  Alumina. 

Signed,  J.  B.  WEIS. 


•» 


r 


^CCc^rnX^'^   ff 


V/ 


THE  CHLORIDE  ELECTRICAL  STORAGE  SYNDICATE,  Limited,  London,  Enoland. 
SOCIETE  ANONTME  LE  TRAVAIL  ELECTRIQUE  DES  METADX,  Pabis,   Fkanoe. 


The  Only  Storage  Battery  in  Use  in  Central  Stations,  of 
American  Manufacture. 


The  Electric  Storage  Battery  Co., 

Dreiel  BnilfliDi,  PHILADELPHIA,  PA. 


TRADE  MARK. 


Registered  September  11,  1894. 

Electrical  Storage  Cells  of  any  desired  capacity.    Catalogues  giving 
Capacities,  Dimensions,  Weights,  Prices,  etc.,  on  application. 
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Progress  the  Order  of  the  Age, 

THE  NEW  AMERICAN  LEADS. 

Recent  improvements  made  in  the  New  American  Turbine  have  increased  the  power  as  per  their  diam. 
eter,  and  produced  greater  efficiency  from  whole  to  half  water  than  any  other  turbine,  as  evidenced  b;.  -ha 
following,  copied  from  certified  testa  made  at  Holyoke  Mass.,  on  the  dates  named,  and  signed  by  A.  F.  t 
man,  engineer  in  charge  of  experiments,  and  E.  S.  Waters,  hydraulic  engineer.  i[ 

The  origlDalB  of  these  cerHficates  and  tests  of  other  sized  wheels  can  be  seen  at  our  office. 


Test  of  a  45incli  Wheel-July  9,   1894. 

Test  of  a  42-inoli  -Wheel    July  14,  189». 

Head. 

Rev.  per 
Mm, 

Cn.  Ft, 
per  Sec. 

Horse 
Power. 

P'rCent 

Head. 

Rev.per 
Mill. 

Cu.  Ft.  1  Horse 
per  Sec.  Power. 

P'rCent 

Whole  Gate 

16.06 
16.42 
16.78 
1T.03 
16. 8d 

119.17 
122.01) 
117.33 
111.83 
118.67 

141.68 
127.18 
11260 
98.12 
82.1'7 

205.27 
195.19 
175.74 
149.99 
118,40 

79  76 
82.58 
82.18 
79.31 
75.52 

Whole  Gate 

n 

16.33 
16.66 
16.59 
17.13 
17.48 

128.00 
134.80 
129.33 
125.25 
121.00 

134.18 
120.85 
104.85 
92  76 
70.80 

199.66 
188.14 
162.89 
142.40 
98.85 

fl.50 
83.09 
82.77 
79  21 
70.60 

For  information  and  aatalogne  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO..  Dayton, OJ.S  A. 


/!nn(inciatoii5.Beu§.Batteries^ 

w  Cataloques  and  Quotations  ONAPPLirATiON 

)ARTRiefe^TER(0./J^l25;o;econd  jh 

^SfABLlJHED    186?' 


ii!?gWATER  WHEELS 

This  Justly  Celebrated  "Wheel  is  Built  in  Many  Styles  on 

UPRIGHT    AND    HORIZONTAL    SHAFTS. 

It  is  SPECIALLY  DESIGNED  and  ADAPTED  for  driving 

ELECTRIC  LIGHTING  AND  POWER  PLANTS. 

Our  new  "Wheel  secares  a  remarkably  liigrli  gmaranteed  percentasre.  and  wonderfal  Hteadineas  of 

motion,  under  variable  loads  in  practice. "  It  affords  an  nneqn^ed  conoentratioa  of  power  witbin  a  small 
space;  and  an  anp^e<^<HleDte«l  liierti  velocity  for  a  given  power. 

Its  easily  and  qniebly  operated  balanced  gate  affords  prompt  and  eflicient  control  by  a  governor,  and 
consequent  fine  resriilation.  These  wheels  are  in  many  instances  operating  the  best  electric  plants  in  thisand 
other  countries,  fully  demonstrating  their  remarkable  adaptation  to  that  use. 

The  attention  of  Electric  Engineers,  and  others  contemplating  water  power  improvements  is  directed  to  our 
work.    "We  will  send  a  tine  large  pamphlet,  IIC  pages,  fully  describing  the  wheel  and  varjous  plans  of  application. 

THE  JAMES  LEFFEL  &  CO.^To^°/w'^o^''KC?Tr°' 


By  E.  A.  MEBRIIil., 

176  Pages.    Price,  prepaid,  tl£Q, 


For  the  use  of  Electricians, 
Engineers   and  Architects. 

NO    MAN 

contemplating  the  erec- 
tion of  an  electric  light 
plant  can  afford  to  be 
WITHOUT  IT. 


Electrician  PublisWDg  Company, 

6  LAKESIDE  BUILDING,  CHICAGO. 


pnf[CELMN)^^F™^°y- 


-.fS-T^^'W"^  '  'BRb0KLyN,N.Y. 


€33 


i£z 


i-1S:. 


SIOUX  CITY  ENGINE  &  IRON  WORKS 

Builders    of  HIGH  GRADE 

CORLISS 

ENGINES 

Simple,  Compoanil,  Condensing. 

Complete  Steam  Plants  a  Specialty. 

SIOUX  CITY,  IOWA. 

AGENTS: 

■^^■~  "'        H.  S.  WALKEK,  26-28  W.  Randolph  St.,  Chicago 

ROWELL  &  CHASE  CO.,  1217  Union  Ave.,  Kansas  City,  Mo. 
C.  J.  BLANDIN,  120  Third  Ave.  North,  llinueapoUs,  Mino. 

THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work. 

Gives  more  power  as  to  diameter  Tvith  a 
higher  percentage  of  nsefnl  effect  than  any  other 
"wuter-'wheel  heretofore  made.  All  sizes,  right  and  left 
band,  are  boilt  from  patterns  perfected  under  systematic  testa  in 
the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  uneatlsfaotory,  and 
those  contemplatiiig  the  improvement  of  powerSj  will  find  it  to 
their  interestto  confer  with  me,  as  I  am  willing  to  guar- 
antee resnlts  -where  others  have  failed,  no  mat- 
ter what  makeof  tnrbine  has  been  in  use.  STATE 
RKH'-IREMENTS     AND     S£NI>     FOK      CATA- 

S.  MORGAN  SMITH,  York,  Pa. 

Estlinates  famlehed  for  complete  power  plants  sod 
resolta  piar&nteed. 


ELECTRIC 
RAILWAY 


Their  Construction,  Operation 
and  Maintenance. 


MOTORS. 


An  elementary  practical  hand-book  for   those   engaged   in  the  management  and 
operation  of  electric  railway  apparatus 

With  Rules  and  Instruction  for  Motornnen, 


By  nelson  W.  PERRY,  E.  M. 
Price,  Postage  free,  $100.      PRACTICAL  AND  UP-TO-DATE. 

TABLE  OF  CONTENTS. 

I.  Introduction. — II.  Technical  Terms,  etc.— in.  Ohm's  Law;  Rate  of  Work;Example8.  —  rv,  Elec- 
tric Current  and  Its  properties. — V.  The  Electric  Current  and  Its  Properties  fcontlnmed);  The 
Solenoid.— VI.  Measuring  the  Current:  Magnetism  and  Electro-Magnetism.  —  VII.  Lines  of  Force; 
The  Closed  Haenetic  Circuit;  Magnetic  Leakage. — VIII.  Polarity,  Magnetism  and  Current. — IX. 
Electro-Magnetic  Induction;  The  Continuous  Current  Dynamo;  Increase  of  Electromotive  Force; 
Eddy  Current  in  Armature.— S.  Shifting  of  the  Armature  Wires;  Opened  and  Closed  Coil  Armatures.— 
XI.  Drum  and  Ring  Armatures;  Consequent  Poles  and  Multipolar  Field  Magnets.— XIL  Multiple  Arc 
and  Series  Arrangement;  Current  Characteristics  of  Multiple  and  Series  Arrangements  in  Generators, 
—  XIII.  Current  Characteristics  in  Translating  Devices;  Multipolar  Fields. — SIV.  The  Dynamo 
Electric  Principle;  Series,  Shunt  and  Compound  Winding;  The  Reversibility  of  the  Dynamo- -XV. 
■J  he  Electric  Motor.- XVI.  The  Electric  Motor  (continued)  Torque.- XVII.  The  Line  of  Commutation; 
Counter  Electromotive  Force. — XVIII.  Counter  Electromotive  Force  and  Speed  Keguiation;  Require- 
ments of  Speed  Regulation-— XIX-  The  Sperry  and  Johnson-Lundell  Systems.— XX.  The  Leonard, 
Perry  and  Other  Systems;  The  Perry  System  of  Series  Electric  Traction;  Storage  Battery  Traction; 
Conduit  Systems. — XXI.  The  Management  of  Street  Railway  Motors;  Sparking  at  the  Commutator; 
Motor  Stops  or  Fails  to  Start. — 5XLI.  Specific  Directions  to  Motormen.— XXIII.  Instructions  to 
Inspectors  and  Superintendents. — XXIV.  Locating  Faalts;  Commutators;  Drop  Method  oi  Testing  for 
Faults;  Insolation  Test;  Bearings;  Gears  and  Pinions;  Controllers. — XXV.  Trolley  Wheels,  Incandes- 
cent Lanips;  Conclueion. 

ORDERS  PROHIPTIiX  FILIiEI>. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  BIdg.,  Chicago. 
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The 


"CllMAX"BiEii 

Tbiee  Boilers  Sold  GMcago  Edison  Co. 


The  Only  Boiler  Tested  at  the  World's 
Columbian  Exposition, 

The  only  NON-EXPLOSIVE  boiler  made. 
Will  save  you  money  on  coal. 
Built  in  units  from  50  to  1500  H.  P. 


MANUFACTURED  BY 


ClonbrockSteam  Boiler  Works, 

Grinnell  and  Court  Sts.,  BROOKLYN,  N.  Y. 

J.  H.    McEWEN   mFG.  CO., 

Automatic  Mm  M\  Vertical  M  HomoDtal,  from  12  to  600  \.  i 

nilD  OMADAUTCET-  ^*^®  engine  shall  not  run  one  revolu- 
UUn  UUAnAn  I  LL  .  Uon  slower  when  ftilty  loaded  than 
when  ruuDint:  empty,  and  a  reduction  of  boiler  presi^Dre  from 
tbe  greatest  to  that  necespary  to  do  the  work,  will  not  reduce  the 
speed  of  engine  one  revolution.  Any  en^^ine  failing  to  meet  this 
guarantee  becomes  the  property  of  the  purchaser  upon  payment 
of  one  dollar. 


It  is  one  of  the  Most  Economical  Engines  on  the  Market. 
i^EKD    FOB    CATAIiOeiU£. 


Main  Office  and  Wori(s:  RIQ6WAY,  PA. 


Sales  Agents:    Peppeb  &  Begistkb,  Provident  Bide.,  Phlladelphln,  Pa.;    Wm.  Sharpe,  y37  Monadnock 
Bldp..  Ohicaeo.  111.:  C.  H.  W.  CnpRr,\NT>,  141  Lihortv  Pt..  New  York. 


ERIE  CITY  IRON  WORKS, 

INCORPOEATED. 

HannActnrers  of  HIQH  and  3IEDIU3I  SPEED 

Automatic  [iip 


and  _ 

RETURN  TUBULAR,  LOCOMOTIVE 
AND  VERTICAL 


1510  OLD  COLONY  BLDG..  CHICAGO. 


Watertown  Engines 


Will     meet   any   guaranty    in    regulation, 
economy  or  general  efBoiency. 

Watertown  Steam  Engine  Co., 

WATERTOWN,  N.  Y. 

Watertown  Steam  Engine  Co.,  113G  Monadnock  Elk,,  Chicago. 
WatertownSteamEngiaeOo.,  120  Third  Ave.  N.,  Minneapolis. 
Watertown  Steam  Engine  Co.,  224  W.  Main  St  ,  LouiBville. 
Eowell  &  Chase  Machinery  Co.,  Kansas  City. 
Pond  Machinery  Co.,  St.  Louis. 


VULCANIZED  FIBRE  GO. 

In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray.    P^nd  for  Catalogue  and  Prices. 

wi^maieTox.'pEi..  The  Standard  Electrical  Insulating  Material  of  the  World. 


£tSTF.^^XjXS^XlI>    1873. 
SOIiE  JHAHrilFACTrBEBiS  OF 

HARD  VULCANIZED  FIBRE 


OFWICE: 
14  I»B-\  ST.,   jr.T 


KARTAVERT. 

.HARD  FLEXIBLE  FIBRE  IN  SHEETS,  RODS,  AND  TUBIMG, 

For  Electrical  and  Mechanical  Purposes,    Railway  Dust  Guards,  Waehera^ 
and  Packings.     Fat.  Insulating  Cleats. 


MANUFAGTDBED  BY 


TEE  KtRTAVERT  MFG.  CO.,  WiMlD^tOD,  Del, 


FREE! 


Our  24-paee  catalatrue  of  Organs, 
alsoournewanii  elegantcatalogue 
or  Piaoos,  containing  16  pP-  We 
have  the  largest  maautactory  la 
the  world.from  which  we  sell  direct 
totheconsumerat  wholesale  prices, 
thus  saving  the  prollts  of  the  dealer 
.T,Qd  ^he  commissions  of  the  agents. 
We  furnish  a flrst-ciassOrpan.war- 
ranted  20  years,  with  O07  Cn 
btool  and  book, foronly  v^  livU 

No  money  required  until  instru- 
ment has  been  thorouphly  tested 
in  yourown  house.  Sold  on  instal- 
ments.   Easy  pajTiient. 

We  positively  Guarantee  everv 
OrganandPiano2)i/C£irs.  SendfoV 
catalogue  at  once  if  you  wan  tto  ob- 
tain the  greatest  bargain  on  earth. 
Write  name  and  j.ddress  plainly, 
and  we  will  send  by  mail  same  day 
letter  Is  received.  As  an  aJvertise- 
ment,  we  will  sell  the  first  Piano  of 
our  make  in  aff  I  Tf  C  Stool,  book. 
place  foronlyO  I  I  Oi  and  cover! 
free.  Regular  price,  $3.50. 
BEETHOVEN  PIANO  &.  ORGAN  COm  P-  O.  Box   1309  WASHINGTON, 


THE 
IMPROVED 


ROOT 


WATER 
TUBE 


BOILER. 


Best  Adapted  to 

High  Pressures. 

HI&HEST  ECONOMY. 

Absolutely  Dry  Steam. 


,,ABENDROTH&ROOT 


wi 


MFG.  CO., 
28  Cliff  Street.  New  York. 


N,  J. 


J<  C.  BRILL  COMPANY,       -        -        -        PHILADELPHIA, 

BUILDEES  or  EAUWAY  AND  TEAMWAT  OAES  OP  ALL  CLASSES, 


Special  attention  given  to  the  building  of  Electric  Motor  and  Trail  Care. 
Builders  of  Brill  No.  21  Truck  with  aoUd  forged  frame,  and  "Eureka"  Maximum  Traction  Pivotal  Truck. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R'y. 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'clock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  ofifice,  207  Clark  Street. 


Cleveland.O. 

80  SENECA  ST., 

Near  Dnion  Dtpot. 

New  Gear  Shop. 

GEO.  B  GRANT. 


inproTcd  Kacine  High  iSpeed 

N 


SUPERIOR  RKOIATION 
«"»  ECONOMY  roR  , 

gECTRIClJlaHllNG 

a™  GENERAL  "^^^ 

'c^l^  PURPOSES 


All  sizes  carried  in 

stock. 
Over  2,tKK)  in 


Marine  and 

Yacht  Enerint 

Porcupine 

and  Tubular 

Boilers. 


Bacine 
nardffare  to.,  ^ohks:kaclnb,  wis. 

W.  F.  PARISH,  General  Sales  Manager, 

Home  Insurance  Building.  CHICAGO 


Ml     GENUINE  ^■■^»«»«»...-^«^      — 

""^S^jr:;-*"""^'  P  H  O  S  P  H  O  R-B  R  O  N  Z  E 

REG.TRADE  MARKS.         INGOTS,  CASTINGS,  WIRE,  ShEET    &C. 

THEpHOSPHOR  Bronze  Smelting  Co.liMiTED 

I      2200WashimgtoiiiAve.,Philadelphia.,Pa. 

L     original  MANUFACTURERS  OF  Phosphor-* 

^&£jj.£    Vi     ,. "     Bronze  IN  theUnited  States  AND  Sole 
J^Acr,^A.^-J^A,n^.    Makers  OF"ELEPHANT  BRAND"Phosphor-Bronze. 
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THEY  ARE  IN  STOCK.       SEND  US  A  SAMPLE  ORDER. 


Enameled  Green 

Outside, 
Silvered  Inside. 


Radial  Fluted 


PEE  DOZEN 

17  in,  diameter,  2^  in.  holder,  $  9.00 


GLEASON'S 
STANDARD 
ELECTRIC 
SILVER  GLASS 
REFLECTORS. 

The  simplest,  cheapest  and  best  Reflectors 
for  increasing  candle  power  of  incandes- 
cent lamps. 

Made  in  all  staple  sizes  of  electric  shades. 

Always  bright ;    ci  nnot  taroish. 

E.P.GLEASONMFG.CO,':»o^..., 

Flat  Spiral  Corrugated.  Deep  Spiral  Corrugated,  chicaco  office,      ^=^^^  irois.K:. 

91    Dearborn  Street,  F.  L.JOHNSON.  Manager. 


, PEE  DOZEN  PEE  DOZEN 

10.00  8  in.  diameter,  2%  in.  bolder.  $  8  00  7  in.  diameter,  2H,  in.  holder,  $  8  00 

12.00         10    "  "  2H.    "  "  9.00        10    '*  '■  2J4    •'  "  12,00 


HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  lo  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Cut  illustrates  d-way  or  commutation 
switch,  controls  a.  light  or  group  of  lights 
front  any  desired  number  of  points, 

SEND  FOB  CATALOGrE. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 
OF  INSOLATEO  WIRES  AND  CARLES. 

Bt  Herbert  Laws  Webb. 

A  New  Book  Just  Published. 


A  Practical  Guide  to  the  Testing  of  Electric  Light,  Electric 
Railway,  Telephone  and  Telegraph  Wires. 


PRICE,  POSTAGE  PREPAID,  $1.00. 

SEXD  IJS  TOrB  ORDER  NOW. 


ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  Building,  CHICAGO. 


SINGLE  OR  MULTIPHASE, 

Alternating  Current  Generators, 


For  Central  Station  Equipment. 


Gnaranteed  £qual  in 
ETery  Bespect  to  any 
other  Tjpe  of 
Apparatus 
Slanafactared. 


Adapted  for 
Arc  and 

Incandescent 
liightingf. 


Slow  Speed  and  Siaodard  ut  i^impUcity 

Cloae  Begrulation.  and  Durability. 

ALJSO 

Direct  Current  Apparatus  for  Lighting  Factories,  Public  Buildings  and  Isolated  Plants. 
Improved  Long  Distance  Series  Incandescent  Apparatus  for  Street  and  Commercial 
Illumination. 

Incandescent  Lamps  and  Sockets  for  use  on  Arc  Light  Circuits. 

Correspondence  Solicited. 

THE  UNITED  ELECTRIC  IMPROVEMENT  CO., 

I  9th  St.  and  Alleghany  Ave.,  Philadelphia,  Pa. 
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MORRIS,  TASKER  &  CO., 

INCORPORATED. 

Offices,  222-224  S.  Third  St..  Philadelpliia,  Pa. 


1888. 


PASCAL  IRON  WORKS, 

PHILADELPHIA. 


DELAWARE  IRON  WORKS, 

NEW  CASTLE,  DEL. 


-Manufacturers  of- 


US 


ELECTRIC  LIGHT  and  RAILWAY  PIPE  POLES  A  SPECIALTY. 


January  .s>  1895 
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THE  CELEBRATED  "WOOD 

Transformer  ^ 
Primary  Fuse  Box. 


\ 


?? 


Yi 


^ 


The   highest   per 
cent,   of  eflSciencj 
and  most  perfect 
regulation. 


Transformer 
is  provided  with 
swivel  hook,  mak- 
ing it   easy  to   in- 
stallj  is  handsome  in 
appearance  and  can  be 
run   on  frequencies  va 
rying    from    80  to    140 
periods. 


BUGKbCY^S 

"Electric  Lighting  Plants, 


THEIR  COST  MD  OPERATION.'^ 


Cloth,  $2.00. 
Paper,  $i.oo. 


Branch  Offices: 


^o. 


O^ 


NEW  YORK  CITY:  115  Broadway. 
CHICAGO;  185  Dearborn  Street. 
PHILADELPHIA;  907  Filbert  Street. 
BOSTON,  MASS.;  17  Federal  Street. 
ROCHESTER.  N   Y.;  Powrs  Bai  ding.      ' 
COLUMBUS   OHIO;   57  East  State  Street. 

I^TT^SnprR^pl  ^"='='"^.'"P't,<=?-:.  35  NewMontgcmery  Street. 
PITTSBURGH,  PA  ;  405  Times  Bui  dug. 

NEW  ORLEANS,  LA.:  Southern   Electric  Mfg.  &  SuddIv  Co 

OMAHA.  NEB.;  104  Bee  Buildine.  i-f  y  ^^ 

MINNEAPOLIS,  MINN.:  New  York  Life  Bldg. 

CINCINNATI,  OHIO:  42  NiaveBid?. 

SAN  ANTONIO,  TEX  :  207  LasoyaStreet. 

RICHMOND,  VA.:CliiinC)er  of  Commerce 

ST.  lOUIS,  MO.:  60  Turret  Bldg. 


*^ 


^' 
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^ 


^^ 
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The  Johnston 
Rail   Bond. 

■    (Patented  July  17, 1894.) 

For  electrical  contact  both  sides  of  the  rail  are  used.  The  nuts  have 
twelve  times  the  cross-section  of  the  copper  conducting  rod.  Under  the 
nuts  the  rail  is  smoothed  and  brightened  by  a  special  tool.  The  nuts  are 
also,  smooth  and  bright. 

A  firm  mechanical,  electrical  and  water-tight  joint  is  made. 

The  usual  length  is  30  inches,  of  00  and  0000  copper  rod. 

Address  the  manufacturers, 

John  A.  Roebling's  Sons  Co., 

New  York.  Chicago.  San  Francisco.  TRENTON,  N.  J. 


COMMUTATORS 

REFILLED. 

Sionx  City  Brass  Works, 

SIOI7X  CITY,  IOWA 


ELECTRICITY 


FREE  APPARATUS. 

Diplomas  Awabdkd.  Courses  in  other  trades, 
all  locludiDg  thorough  instruction  in  Mathematics 
and  Physics.  Send  ff  r  FKEE  Circular  stating  snb 
ject  yoQ  wish  to  stmly,  to  The  Correspondence 
School  of  Industrial  Sciences,  Scranton.  Pa. 


HEIHETBR0N7F 


nflDE. 

IN5NEE.T5 

rORmT5PRIN05,ANl)' 
WIRLFOK 
C01LE.D 

KIKOi' 


PRINOi.ANO    — "^'t'Wimegi 


^^FINE    TOOLS— ^ 

3VPP1-1ES     FOC     f-\F'l5,&,    i-(ELTAU  WOEKeR*  B*OC, 

CKIcago.  111.    \J,S.f\.j      -'^^ 


FACTS 


ELECTRICALLY  DRIVEN  MACHINERY  IS  MODERN  AND  PROPER. 
|lCROCKER-WHEELER  APPARATUS  IS  THE  BEST  FOR  THIS  PURPOSE. 
I    LIBERALLY  PROPORTIONED,  A  GENEROUS  FACTOR  OF  SAFETY  AND  ALWAYS  EFFECTIVE 

IF  YOU  ALLOW  US  TO  ADVISE  YOU. 

MANUFACTUMEBS  AND  ELECTRICAL,  ENGINEERS, 

NEW  YORK,     CHICAGO,      BOSTON,      PHILADELPHIA. 


CROCKER-WHEELER  ELECTRIC  CO., 


A  DAISY. 


We  guarantee  our  Annunciators  to  be 

Simple,  Reliable  and  Durable. 

Made  in  all  sizes. 
Handsomely  finished. 
Cheaper  than  inferior  makes. 


Correspond    "witli  as    before   placins 
your    order. 

WASHINGTON  ELECTRIC  CO., 

201 -207  S.  Canal  St.,  Chicago. 


LUNDELL 

DYNAMOS 
AND  MOTORS. 

Direct^Currenl,  Slow  Speed, 

Iron  Glad, 

In  Sizes  up  to  30  Kilowatts. 

Lundell  Dynamos  directly  connected 
to  any  type  of  high  speed  engines. 

For  Lundell  Dynamo  and  Motor  cata- 
logues, prices,  etc.,  address  the 

Interior  Conduit 
&  Insulation  Co. 

44  Broad  St.,  N.  Y. 


THE  "LEWIS" 


Improved 
Gas  and  Vapor 
Engine 

For  Bnnningf  Isolated 
Eilectric  Plants, 

la  warranted  to  give  a  perfectly 
steady  ligfa*  and  to  produce  the 
same  cheaper  than  gas  and  very 
much  cheaper  than  iC  purchaBed 
from  a  central  plant. 

For  prices  and  particulars  In 
quire  of  the 

WEBSTER  MFG.  CO., 


1075  IVest  Fifteenth  fStreet, 


H.  W.  J." 

MECHANICAL  CLIP. 


An  exceedingly  simple  and  practical  device  consisting  of  a  single 
casting — no  parts  to  break  or  get  out  of  order.  Provides  a  straight  under- 
ruu  for  and  does  not  damage  the  trolley  wheel.  It  holds  the  wire  securely 
and  is  practically  non-sparking.     It  is  safe,  econohiical  and  saves  time. 

Send  for  new  and  revised  price  list  of 


Trolley  Line  Insulating  Materials. 


H.  W.  JOHNS  MFC.  CO., 


«l 


240 


242  Randolph  St., 

CHICAGO,  ILL. 

New  York.       Philadelphia.       Boston. 


Electric  Lighting  and 
Power  Apparatus. 
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THE 


The  Brush  Double  Aro 
Lamp  Patents  sustained  by 
repeated  decisions 
ofTJ.  a.  Courte. 


BRUSH 


ELECTRIC  CO., 


Ajjfenales  in  all  large  cities. 

The  Busaell  &  Officer  Electrical  Oonstruction  Co.,  Denver,  Col, 
BagnaU  &  Hlllis,  Yokohama,  Japan. 


Office  and  Works,  Cor.  Belden  and  Mason  Stci., 


CI^PVEI  AXD,  OHIO.! 


MASS.  INS 

No- 


$3  per  Annum. 


EVERY  SATURDAY. 


1  O  cents  per  Copy. 


Vol.  XVI. 


CHICAGO,  JANUARY  12,  1895. 


No.  2 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

""H^RfHixsoN?"'         Simplex  Electrical  Company, 

1137  Monadnock  Block.  CHICAGO.  75-81   Cornhill,  BOSTON,  MASS. 


ANDERSON  STEEL  TROLLEY  POLES  AND  HARPS. 

PIVOTAL  BOSTON  TROLLEYS. 

BeceiTed  only  ATrard  for  Trolleys  at  CMcago, 

Hanafactured  by    AJLBERT  &  J.  H.  ANDERSON,    289-293  A  St.,  Boston,  Mass. 


Favorite  Tape. 

L.  C.  Splicing  Oomponnd. 


LEE  i  COLLINS, 
239  La  Salle  St.,  Chicago. 


KEYSTONE  INSTRUMENTS. 


Ceo.  L.  Colgate  Company, 

ISC  lilberty  St..  New  y«rb. 


INDESTRUCTIBILITY 

Is  a  desirable  feature  at  all  times,  bat  that  the  word  could  ever  be  applied 
to  such  a  perisbable  device  as  a 

■3(?Xt..A.I<rs:FOfLAiEX]Xl. 

Has  been  beyond  even  the  dream  of  the  station  manager. 

HoweTer,  and  to-day  we  are  OP I^ERIIVG  4.  WONDER  in  Hie  PACKjilKp 
Til  AAJSJt^OliSlER.    It  cannot  be  burned  out  or  worn  out.    Learn  more  cttjoudt. 

ELECTRIC  APPLIANCE  COMPANY,  Electrical  Supplies, 

Manufacturers:  Packard  Electric  Co.,  Warren,  Ohio.  ***  Madison  St.,  Chtcaso. 


BEST  OF  ALL  IS 

Made  by  J.  H.  B1TNIllEI.Ii  d.  OO.,  ?e  Cortlandt  St.,  New  'Toik. 

Beat  Oonstructlou  and  Ingredients.  Strongest,  most  Durable  and  Sellable.  Size  6x2H>  60  eta.  p«r  miiL 

LIBBKAL  DISCOUNTS. 

MANUFACTCBBK  OP 

IHSUIiATESD    ELiEGTRIG    WIREp 

r'tiEXIBLE  OOieZ>S  and  CABLES. 

eoo  and  SOS  North  Tbird  Street.       -        -        PHII1AJDEI.PKIA,  PA. 


16C.P.inm,lots,25c.^' 
32C.P.iiiii,iots.35c. 


Always  in  the  Lead. 
Beware  of  Imitations. 
Look  for  the  Rooster  on 
Every  Package. 

THE  STANDARD  PAINT  CO.,  2  Liberty  St.,  New  York. 

Metropolitan  Electric  Co. ,  186-188  Fifth  Ave.,  Chicago. 


Bend  tor 
Samples. 


PARTRIDGE 
CARBON  CO. 


Sandnst 
Ohio. 


INCANDESCENT  LAMP. 
ICnUlh     dFU     07'  N.  i  0.  PATENTS. 

1 U  l),  1  ,  meat  Ry.lamp,  6  /  2  C.     Special^  Prices  will  be  made 


to  Large  ConsTiuiers. 


I  BEACON  VACUUM   PUMP  & 

ELECTRICAL  CO. 

Headquarters,  Irvington  St., 

Boston,  Mass. 

Ofllces : 

NEW  YORlf,  39  Cortlandt  St. 
PHILADELPHIA, 

305  Hale  Bldg. 
CHICAGO,  323- Dearborn  St. 


HERE  IT  IS! 


a 


9> 


EC 


The  Peer 

OP  Alili  SNAP  SWITCHES. 

ASK  YOUK  NEAREST  SUPPLY  HOUSE  FOB  IT. 


Send  for  NEW  CATALOGUE. 


The  Ke"w  Enjgland  Switch. 


88  to  102  Cannon  St.,    BRIDGEPORT,  CONN. 


WESTON  ENGINES. 


High  Pressure  Boilers. 

Complete  Power  Plants. 

£stiiuates  and  Drawings  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 

BEPKBSENTATrSTES. 

JULIAN  SCHOi.L  &  CO.,  -  126  Liberty  St.,  N.  Y.  City. 
HOFFMAN-EUSSELL  CO.,  -  82  Late  St.,  Chicago,  111. 
SCBANTON  SUPPLY  &  MACH'Y  CO.,  -    Scrauton,  Pa. 


rSS^^o°^^li.  }^--  "-^«"- 


GEO.  T.  MANSON, 

aenU  Snpt. 


W.  H.  HODQINS, 

Secretary. 


THE  OKONITE  COMPANY, 


THE  BALL  »  WOOD  COMPANY, 

Builders  of  ImpTOved  Antomatio  Cut-off  Engines- 


LIHITED, 


1 3  Park  Row,  New  Yorfc 

INSULATED 

WIRES  aldCABLES, 

For  Aerial,  Submarine  and  Underground  Uti. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Tape, 

BRajfCHES:  Cbioago.  Boston,  Pliiladelpbia,  Pittsburgh,  Minneapolis,  Cincinnati, 
Kansas  City,  Omaba,  Louisville,  St.  touis,  San  Francisco,  London  and  So.  America. 


i-oi'-!: 


Chicago  Office,  Home  Ins.  Bldg.,  W.  B.  Pearson,  Manager.  ^    „.  „     ,  „_ 

Stern  &  SlWerman,  707  Arch  St.,  Philadelphia,  Pa.        Geo.  M.  Kenyon,  Endioott  ArcodOjSt.  Paul,  MlnH. 
Southern  Engineering  Co.,  LonlsviUe,  Ky.  James  i  Oompany,  Chattanooga,  T«i«. 


STANDARD  UNDERGROUND  GABLE  CO.,  U/JRES  30(1  CABLES 

THEBOOKEKY,  WESTINQHOUBE  BUILDING,  TIMES  BUILDING,  ■■     I   I   I  ki  %#         U  I  I  U  %#  ^^  ■#  IM  ^H  ^#  ■ 

CHICAGO.  PITTSBUKO.  NEW  YOKE.  ^^      ■   —  .■  ^-"    -^  -^  J 


Cable  Contracts  Taken  Imcludine  Installations. 


O-sreriLead.  and.  XJn.d.ergro-arLd.. 
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DIRECT  CONNECTED 

GENERATORS 


:F  O  3El 


CENTRAL  STATIONS 


OR 


ISOLATED  PLANTS. 


The  Stanflari  Direct  Current  Litfing  (Jenerators  of  the  Worll 


These  machines  are  constructed  to  meet  the  most  stringent  require- 
ments of  electric  lighting  practice  and  are  the  most  efficient  before  the 
public.  In  insulation,  in  workmanship  and  design  their  superiority  is 
acknowledged.  The  frames  and  pole  pieces  are  of  cast  steel,  the  arma- 
ture windings  of  copper  bars,  the  insulation  most  carefully  applied, 
and  the  armature  thoroughly  ventilated.  The  commutators  and 
brushes  are  perfect  in  their  operation  under  all  conditions  of  load,  and 
the  machines  are  sparkless.  The  largest  lighting  stations  in  the  world 
have  adopted  direct  connected  generators  of  our  make  and  the  smaller 
sizes  are  found  in  the  majority  of  modern  isolated  plants. 

WRITE  FOR  OUR  CATALOCUES  AND  PRICES. 


General 
Electric 
Company  J 

PRINCIPAL  SALES  OFFICES: 

MAIN  OFFICE,  SCHENECTADY.  N.Y. 


Boston  Mass.,  180  Summer  Street. 
New  York,  N  Y.,  44  Broad  Street. 
Syracuse,  N.  Y.,  244  West  Fayette  Street. 
Buffalo,    N.  Y.,   Erie  County  Savings  Bank 

Buildins:. 
Philadelphia,  Pa.,  509  Arch  Street. 
Pittsburg,  Pa.,  425  Wood  Street. 
Baltimore.  Md.,  227  East  German  Sireet. 
Atlanta,  Ga.,  Equitable  Building. 
Cincinnati,  Ohio,  264  W.  Fourth  Street, 
Columbus,  Ohio,  i2iN.  High  Street. 


Chicago,  111.,  Monadnock  Building. 

Detroit  Mich.,  isRowland  Street. 

Omaha,  Neb.,  309  South  Street. 

Kansas  City  Mo.,  New  York  Life  Building. 

St.  Louis  Mo.,  Wainwright  Building, 

Dallas.  Tex.,  Corner  Elm  and  Griffin  Streeis.* 

Denver,  Colo.,  505  Sixteenth  Street. 

San  Frarcifco,  Cal.,  15  First  Street. 

Helena,  Mont.,  Electric  Building. 

Seattle,  Washington,  Bailey  Building. 

Poitland,  Ore.,  Front  and  Ankeny  Streets. 


JPor  all  bnstness  ontBlde  Ihe  ITiiKrd  S(a<es  and  Canada— Vorrisn  Depariment, 

Sthenectad.v.  N,  H..  and  44  Broad  Sitrei-e.  Keir  Ifork.    For  i^anada— 

Canadian  fjieneral  Blectric  Co.,  !Ltd.,  Toronto,  Canada. 


91.  F.  6-50-a7S  IVITS  IBOST-CIiAJD  AB9IAT17KE. 
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United  Electric  Improve- 
ment Co 

Vulcanized  Fibre  Co xiii 

Wagner  Elec.  Mfg.  Co....       v 

Wallace  Electric  Co xxii 

Want  Advertisements xii 

Washington  Carbon  Co —     iv 

Washington  Electric  Co..   

Watertown  Steam    Engine 
Co - XIX 

Webster  Mfg.  Co xxii 

Webster,  Warren  A  Co...  xviii 

Western  Electric  Co xvii 

Western    Telephone     Con- 
btruction  Co xi 

WestinghouseElec.  and  Mfg. 
Co xiv 


Weston  Engine  Co i 

Whitney  Electrical  Instru- 
ment Co XX 

WortJaington,  Henrj-  R . . . .  x 


CLASSIFIED  LIST. 

AcTLtaalaiOTs 

Boswell  A  Co.,  D.  E., 

Bradbury-Stone  Elec.   S.   Co 
Cons.  Electric  St  rage  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co 

Haschke  A  Creelman. 

Porter  A  Buerdorf. 
Annunciators. 

Chicago  Gen'l  Fixture  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co, 

Lee  A  Collins. 

Nowotny  Electric  Co. 

Ostrander  ACo.,  W.  R. 

Partrick  A  Carter  Co. 

Froctor-RHjTnond  Elec.  Co, 

Washington  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  t<ampH. 

Auerbach-Woolverton  El. Co. 

C  A  C   Electric  Co. 

Clark  Electric  Co. 

Crocker-Wheeler  Elec.  Co, 

Electric  Cons.  A  Supply  Co. 

Ft.AVayne  Elec.  Corporation. 

General  Electric  Co. 

General  Inc'd'cent  Arc  Lt.  Co. 

La  Rocne  Electric  Wks. 

Little,  F.  P.  Elec.  C.  A  S.  Co. 

Mather  Electric  Co. 

Washington  Electric  Co. 

Westmgnouse  El.  A  Mfg.  Co. 
Arc  liiffht  rord. 

Samson  Cordage  Wks. 
Batteries  aud  Jars- 

Boswell  A  Co.,  D.  E. 

Bradbury -Stone  Elec.  S.   Co. 

Bunnell  A  Co.,  J.  H. 

Butler  Hard  Rubber  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Haschke  A  Creelman. 

Law  Battery  Co. 

Leclanche  Battery  Co.,  The. 

Lee  A  Collins. 

Miamisburg  Electric  Co. 

Nowotny  Electric  Co. 

Partrick  A  Carter  Co. 

Phcenix  Carbon  Mfg.Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Bells. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Lee  A  Collins. 

Ostrander  A  Co.,  W.  R. 

Partrick  A  Carter  Co. 

Proctor-Raymond  Elec.  Co, 

Western  Electric  Co. 
Beltins, 

Shultz  Belting  Co 

Phojnix  Carbon  Mfg   Co. 
Boilers. 

Abendroth  A  Root  Mfg.   Co. 

Babcock  A  Wilcox  Co.,  The. 

Brownell  A  Co.,  The. 

Glonbrock  Steam  Boiler  Wks. 

Erie  City  Iron  Wks. 

Fulton  Steam  Boiler  Wks. 

Racine  Hardware  Co. 

Weston  Engine  Co. 
Boohs.  Blertrical. 

Electrician  Publishing  Co. 
Bronze. 

Eesly  &  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 

BrQSheM. 

Partridge  Carbon  Co. 
PhiKnix  Carbon  Mfg.  Co. 
Bnrglar  AiarniH. 

Electric  Appliance  Co. 

Lee  A  Collins. 

Partrick  A  Carter  Co, 

Wallace  Electric  Co. 

Washington  Electric  Co. 

Western  Electric  Co. 
CablesCSee  Insulated  Wires.) 
Cables,  Klectric   .  (See  In- 

sulatea     Wires),     Copper, 

t$heet  and  Bar. 

American  Elec.  Works. 

Bishop  Gutta  Percha  Co. 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Moore,  Alfred  F. 

Morse  A  Co.,  S.  F.  B. 

New  York  Ins.  Wire  Co. 

Roebling's  Sons  Co  ,  J.  A. 

Simplex  Electrical  Co 

Standard  Underground  C.  Co 

Wallace  Electric  Co. 

Western  Electric  Co. 
Carbons  Pi»i-ts&Flates. 

General  Electric  Co. 

Partridge  Carbon  Co. 

Phoanix  Carbon  Mfg.  Co. 

Reisinger,  Hugo. 

Washington  Carbon  Co. 

Western  Electric  Co. 
Cloi-kM   I'.U-ctrir. 

Self-Winding  Clock  Co. 
C>*n<iii)ts. 

Interior  Conduit  A   Ins.   Co. 

National  Conduit  Mfg.  Co. 
Const'UCtl)Bii  A  Repairs. 

Allen-Hussey  Co. 

Amstutz,  N .  S. 

C  A  C  Electric  Co. 

Comstock  Co.,  The  Louis  K, 

Crocker-Wheeler  Elec.  Co. 

Ft. Wayne  Elec.  Corporiition 

Washington  Electric  Co. 
Contractors  and  l<:ieetric 
liight    Plants. 

Allen-Hussey  Co. 

Amt-tntz,  N.  S. 

Armstrong,  Chas.  G. 

Arnold,  B,  J. 

BaU,  Wm.  D, 

Brush  Electric  Co. 

Bryan.  Wm.H. 

O  A  C    Electric  Co. 

Clark  Electric  Co. 

Comstock  Co.,  The  Louis  R. 

Consolidated  Engineering  Co. 

Crocker-Wheeler  Elec.  Co. 

Dearborn  Electric  Co. 

Fontaine  Crossing  A  EI.  Co. 

Ft  Wayne  Elec.  Corporation. 

General  Electric  Co. 
.  Goltz  A  Sinclair. 

Interior  Conduit  A  Ins.   Co. 

La  Roche  Electric  Wks. 

Matber  Electric  Co 

Siemens  A  Haiske  Elec.  Co. 


United  Elec  Improvement  Co 
W^estinghouse  Elec  A  Mfg.  Co. 
Western  Electric  Co. 

Copper, 

Besly  A  Co-,  Chas.  H. 
Law  Battery  \jo. 
Miamisburg  Electric  Co. 

Copper  Wires- 
American    Electrical   Works. 

Besly  A  Co..  Chas.  H. 

Bishop  Gutta  Percha  Co. 

Bunnell  A  Co  ,  J.  H. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Independent  Electric  Co. 

Lee  A  Collins. 

Morse  A  Co.,  S.  F.  B. 

National  India  Rubber  Co. 

Okonlte  Co.  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  U   dergroundC.  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Cnrdcee. 

Samson  Cordage  Wks. 
Cross- Arms,    Pins     and 

Brackets. 

Anderson,  Albert  A  J.  M. 

Brownlee  A  Co. 

Electric  Appliance  Co. 

NuttallCo.,  R.  D. 

Partrick  A  Carter  Co. 

Cut-Onts  and  ^^nitches. 

Anderson,  Albert  A  J.  M. 
Bryant  Electric  Co. 
Bunnell  A  Co  ,  J.  H. 
Chicago  Gen'l  Fixture  Co. 
Colgate  Co  .  Geo.  L. 
Crocker-Wbeeier  Elec.  Co. 
Cutter  Electrical  A  Mfg.   Co. 
Dearborn  Electric  Co, 
Diamond  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Hart  A    Hegeman    Mfg.    Co. 
High  A  Co.,  J.  Grant. 
Interior  Conduit  A  Ins.  Co. 
Lee  A  Collins. 

Little.  F.  P.  Elec.  C,  &  S.  Co. 
Nuttall  Co.,  R.  D. 
Partrick  A  Carter  Co. 
Piatt,  O  S. 

Sweet  Elec.  A  Mfg.  Co. 
Technic  Electrical  Wks. 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 

Uynamos. 

Brush  Electric  Co, 
C  A  C  Electric  Co. 

Clark  Electric  Co. 
Colburn  Electric  Mfg  Co 
Crocker-Wheeler  Elec.  Co. 
Fontaine  Crossing  A  El.  Co. 
Ft. Wayne  Elec.  Corporation. 
General  Electric  Co. 
Interior  Conduit  A  Ins.  Co. 
La  Roche  Electric  Wks. 
Mather  Electric  Co. 
Palmer  Bros. 
Roth  A  Eck. 
Royal  Electric  Co. 
Siemens  A  Halske  Elec.  Co. 
Western  Electric  Co. 
WestinghouseElec.  AMfg.Co. 

Bconomizers. 

Fuel  Economizer  Co. 
Electric  Kailwaye. 

Brush  Electric  Co 
General  Electric  Co. 

Siemens  A  Halske  Elec.  Go. 
Westinghouse  El. A  Mfg.Co. 

Klectrical  and  aiechani- 
cal  Kngineere. 

Allen-Hussey  Co. 

Amstutz,  N.  S. 

Armstrong,  Chas.  Q. 

Arnold,  B.J. 

Ball.Wm.  D. 

Bryan,  Wm.  H. 

Comstock  Co.,  The  Louis  K. 

Consolidated  Eng.  Co. 

Crocker-Wheeler  Elec.  Co. 

Goltz  &  Sinclair. 
Electrical  Instruments. 

Anderson,  AlbertA  J.  M. 

Bunnell  A  Co.,  J.  H. 

Colgate  Co..  Geo.  L. 

Dearborn  Electric  Co. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

Interior  Conduit  A  Ins.  Co. 

Lee  A  Collins. 

Nuttall  Co.,  R.  D. 

Partrick  A  Carter  Co. 

Piatt,  O.  S. 

Sweet  Elec.  A  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 

Washington  Electric  Co. 

Whitney  Elec. Instrument  Co. 
Klectrical  l*$pecialties. 

Holtzer-Cabot  Electric  Co. 

Lee  A  Collins. 

Nashold  Cleat  Co. 

Proctor-Raymond  Elec.  Co. 
fciceirulit-rs,  etc. 

Edwards,  W.  S.  Mfg.  Co. 

Gleason,  E.  P.  Mfg.  Co. 
Electro-Plating  »iacli*y. 

Besly  A  Co.,  Chas.  H. 

Colburn  Electric  MTg.  Co. 

General  Electric  Co. 
Engines.  *i»8. 

Otto  Gas  Engine  Wks. 

Webster  Mfg.  Co. 
Entwines,  Mteam. 

Ball  A  Wood  Co.,  The. 

Brownell  &  Co.,  The. 

Erie  Ciiy  Iron  Wks. 

Freeman  A  Sons  Mfg.  Co. 

McEwen  Mfg.  Co.,  J.  H. 

Racine  Hardware  Co. 

Sioux  City  Eng  A  Iron   Wks. 

Watertown  Steam  Engine  Co. 

Wesion  Engine  Co. 
Fnn  Outfits 

Interior  Conduit  A  Ins.   Co 
FeedM  ater  Heaters. 

Goubert  Mfg.  Co. 

Webster  A  Co.,  Warren. 


Fibre. 

Butler  Hard  Rubber  Co. 
Kartavert  Mfg.  Co. 
Standard  Paint  Co. 
Vulcanized  Fibre  Co. 
Fire  Alarms. 
Butler  Hard  Rubber  Co. 
Partrick  A  Carter  Co. 
Western  Electric  Co. 
Fase  Wire. 
Electric  Appliance  Co. 
General  Electric  Co. 
Independent  Electric  Co. 
Lee  A  Collins. 
t^as  Liigliting,  Electric. 
Holtzer-Cabot  Electric  Co. 
Lee  A  Collins. 
Partrick  A  Carter  Co. 
Gear* 
Besly  A  Co.,  Chas.  H. 
Grant,  Geo.  B. 
Nuttall  Co.,  R.  D. 
(H^eneral  Elec.  supplies. 
Anderson,  Albert  A  J.  M. 
Besly  A  Co.,  Chas.  H. 
Bryant  Electric  Co. 
Bunnell  A  Co.,  J.  H. 
Colgate  Co.,  Geo.  L. 
Cutter  Electrical  A  Mfg.  Co. 
Dearborn  Electric  Co. 
Electric  Api.liance  Co. 
General  Electric  Co. 
High  A  Co.,  J.  Grant. 
Holtzer-Caoot  Electric  Co. 
Interior  Conduit  A   Ins.  Co. 
Lee  A  Collins. 

Little,  F.  P.  Elec.  C.  A  S.  Co. 
Nashold  Cleat  Co. 
Now  tny  Electric  Co. 
Palmer  Bros. 
Partrick  A  Carter  Co. 
Piatt  O.  S. 

Proctor-Raymond  Elec.  Co. 
Sioux  City  Brass  Works. 
Sweet  Elec.  A  Mfg.  Co. 
Technic  Electrical  Wks. 
Washington  Electric  Co. 
Wallace  Electric  Co. 
tir  lobes     and     Electrical 
^Klasscvare. 
Gleason.  E.  P.  Mfe.  Co. 
Jaeger  Mfg.Co.,  The. 
<^raphite  SpeclaMies. 
Besly  A  Co.,  Chas.  H. 
Dixon  Crucible  Co.,  Job. 
Hard  Bnbber  4^oo<is. 
Butler  Hard  Rubber  Co. 
Induction  Coils. 

Splitdorf,  C.  F. 
Insulators  Hi>d    Insulat- 
ing aiaterials. 

Anderson,  Albert  A  J.  M. 

Bunnell  A  Co.,  J.  H. 
Butler  Hard  Rubber  Co. 

Croci'er-Wheeler  Elec.  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Empire  China  Works. 

Hart  A  Hegeman  Mfg.  Co. 

Hiph  &  Co.,  J.  Grant. 

Hoitzer-Cabot  Electric  Co. 

Interior   Conduit  A  Ins.  Co. 

Johns  Mfg.  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Lee  A  Collins. 

Little,  F.  P.  Elec.  C.  A  S.  Co. 

Morse  A  Co.,  S.  F.  B. 

Munsell  A  Co..  Eugene. 

Nashold  Cleat  Co. 

National  India  Rubber  Co. 

Nowotny  Electric  Co. 

New  York  Insulated  WireCo. 

Nuttall  Co.,  R.  D. 

OkoniteCo.,The. 

Paragon  Insulating  Co. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Piatt.  O.  S. 

Roebling  s  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Standard  Underground  C.Co. 

Technic  Electrical  Wks. 

Wallace  Electric  Co. 
Insulated      IVires      and 
Cahles— Magnet  AVire. 

American  Electrical  Works. 

Bishop  Gutta  Percha  Co. 

Bunnell  A  Co..  J.  H- 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Independent  Electric  Co. 

Lee  A  Collins. 

Moore,  Alfred  F. 

Morse  A  Co.,S.  F.  B. 

National  India  Rubber  Co. 

New  York  Insulated  WireCo. 

OkoniteCo.,The. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical   Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
liamps,  locandescent. 

Am.  Electrical  Mfg.  Co. 

Beacon  Vac  Pump  AElec.Co. 

Bernstein  Electric  Co. 

Buckeye  Electric  Co. 

Dearborn  Electric  Co 

Electric  Appliance  Co. 

Ft. Wayne  Elec.  Corporation. 

General  Electric  Co. 

Jaeger  Mfg.  Co.,  The. 

New  York  A  Onio  Co. 

Partrick  A  Carter  Co. 

United  Elec.   Imp.   Co. 

Westinghouse  Elec.AMfg.Co. 
Lightning  Arresters. 

Colgate  Co  ,  Geo.  L. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 
Slagnet  Wire. 

(See  Insulated  Wires.) 
3lechan<<>al   ^wMnery 

Beslv  A  Co.,  Chas.  H. 

Bliss  Co..  E.  W. 

Hine  A  Robertson  Co. 
Sllca. 

-Tohns  Mfg.Co.,  H.  W. 

Munsell  ACo.,  Eugene. 


nilnlDg  Apparatus,  Bii  e. 

General  Electric  Co. 
Independent  Electric  Co. 
Westinghouse  El.  A  Mfg.   Co. 
Motors. 
Brush  Electric  Co. 
C  A  C   Electric  Co. 
Colburn  Electric  Mfg.  On, 
Crocker-Wheeler  Elec.  Co. 
Fontaine  Crossing  A  El.  Co. 
Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Interior  Conduit  A  Ins.  Co. 
La  Roche  Electric  Wks. 
Mather  Electric  Co. 
Palmer  Bros, 
Royal  Electric  Co. 
Roth  A  Eck. 
Sioux  City  Brass  Worns. 
Stanley  Elec.  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 
Westinghouse  EL  A  Mfg.  Co 
Pacfeing. 
Besly  A  Co.,  Cha".  H. 
Garlock  Packing  Co. 
Paints. 
Lee  A  Collins. 
Paragon  Insulating  Co. 
Standard  Paint  Oo. 
Patents. 

Gooch,  Chas.  J. 
Phosphor  Bronze. 

Phosphor  Bronze  Sm. Co.  Ltd 
Pianos  and  Organs. 

Beethoven  Piano  A  Organ  (Jo. 
Platinum. 

Baker  A  Co. 
Pole>i. 
Brownlee  A  Co. 
Morris,  Tasker  A  Co. 
Nuttall  Co.,  R.  D. 
Porcelain. 
Empire  China  Works, 
General  Electric  Co. 
publishers.  Electrical 
Electrician  Publishing  (ju 
Posh  Buttons. 
Electric  Appliance  Co 
Partrick  A  Carter  Co. 
Rheostats. 

General  Eleatric  Co. 
Sal  Ammoniac. 
KlipBtein,  A.  ACo. 
Law  Battery  Co. 
Sn  par  i>  tors 
Goubert  Mfg.  Co. 
Hine  A  Robertson  Co. 
ISIlK  Braid 

Boston  Braid  Mfg.  Co. 
t^peaking  Tubes. 
Electric  Appliance  C 
Lee  A  Collius. 
Ostrander  A  Co.,  W.  It. 
Partrick  A  Carter  Co 
I^pe*-d  LndiCMtor- 
Besly  A  Co.,  Chas.  H. 
Colgrtte  Co  ,  Geo.  L. 
Diamond  Electric  Co. 
Whitney  Elec.  InstrunientCo. 
Steam  Heating. 
Goubert  Mfg.  Co, 
Webster  ACo.,  Warre 
Steam  Pumps. 

Worthington,  Henry  tt 
Storage  uatterles. 
Boswell  A  Co.,  D.  E. 
Bradbury-Stone  Elec.    S    Co, 
Cons.  Electric  Storage  Co. 
Electric-Power  Storage  Co. 
Electric  Storage  Battery  Co. 
Haschke  A  Creelman 
Porter  A  Buerdorf. 
Street  Cars. 
Brill,  J.  G.  Co. 
Tapes,  Insulating. 
American  Electrical   Works. 
Electric  Appliance  Co. 
Lee  A  Collins. 
Moore,  Alfred  F. 
Morse  ACo.,  S.  F.  B. 
New  York  Insulated  Wire  Co 
Okonlte  Co.,  The. 
Phillips  insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Paint  Co. 
Teleg*aph  Apparatus. 
Electric  Appliance  Co. 
Partrick  A  Carter  Co. 
Western  Electric  Co. 
Telephones 
Columb-aTel.  Mfg.  Co. 
National  Telep.  Mfg.  Co. 
Nowot'jy  Electric  Co. 
Palmer  Bros. 
Partrick  A  Carter  Co. 
Western  Electric  Co. 
Western  Tel.  Const.  Co. 
Transfo  rmerN . 
Diamond  Electric  Co. 
General  Electric  Co. 
Hornberger  Elec.  Mfg.  Co 
Ft. Wayne  Elec.  Corporation. 
Royal  Electric  Co. 
Stanley  Electric  Mfg.  Co. 
Wagner  Elec.  Mfg.  Cu 
Wallace  Electric  Co. 
Trolley  <;or«l- 

Samsou  Co  dage  Wks 
Tr-ucks.  Elec  ric  Car. 
General  Electric  Co. 
Westinghouse  El  AMfg.Co. 
Turbine  Wheels. 
Dayton  Globe  Iron  Works  Co. 
Leflfel  ACo.,  Jas. 
Smith,  S.  Morgan. 
Stillwell-Bierce     A      Smith- 
Vaile  Co. 
UniTersiiies. 
Cor.    School   of     Industrial 

Sciences. 
Scientidc  Machinist  Co, 
Varnishes. 
Lee  A  Collins. 
Standard  Paint  Co. 
Water  Wheels. 
Leffel  A  Co.,  Jas. 
Smith.  S.  Morgan. 
Wire,  Bare. 
Anderson,  Albert  A  J.  M. 
Besly  A  Co..  Chas.  H. 
Bishop  Gutta  Percha  Co, 
Electric  Appliance  Co. 
Independent  Electric  Co. 
National  India  Rubber  Co. 
Nuttall  Co..  R.  D. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebllug's.SonsCo,,  J.  A. 
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SOHEEFFER'S  RECORDING 

WATT-METER. 

For  AlternatiDg  Circnits.      No  Commtator,   No  Brnshes, 

Registers  Direct  Actual  Power  Consumed. 
BASIIiX  ADJUSTED.  ABSOLUTELY  RELIABLE. 


DIAMOND  TRANSFORMER. 

Simplest,  Safest  and  Best. 
FOR  ANY  VOLTAGE.  FOR  AZ,L  SYSTEMS. 


Chicaso  Office,  1307  Ilanliattan  Baildioj;, 
Central  Electric  Co.,  Selliag  Aleuts. 


DIAMOND  ELECTRIC  GO,,  Peoria, III. 


ITJLSHOI-ID 

Self-Locking  Cleat, 

PiTE\TED  H  B.  S.,  CA\ADA,  ESfiLiSD,  PKiSCE,  AND  APPLIED  FOE  l\  GBRIIAAT. 


IT  IS  THE  MOST  PRACTICAL  CLEAT  MADE. 
IT  IS  MADE  OF  FINEST  GLAZED  PORCELAIN. 
IT  IS  IN  ONE  PIECE. 

IT  HAS  THE  STRENGTH. 

IT  WILL  LOCK  THE  WIRE  FIRMLY. 

IT  WILL  NOT  BREAK  IN  PUTTING  UP. 
IT  WILL  NOT  HOLD  MOISTURE. 

IT  WILL  NOT  HURT  THE   INSULATION 

The  wire  can  easily  be  put  in  place  or  removed  without  loosening  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

FOR  SME  BY  ALL  ELECTRICAL  SUPPLY  HOUSES. 

The   Nashold  Cleat   Company, 

934-935  MONADNOCK  BUILDING, 


Telephone,  Harrison  636. 


CHICAGO,  ILL, 


Alternating   Current 

ARC  LAMPS. 


HELIOS  CORED  GARDDNS '. 


18  THE  LAMP  YOU  HAVE 
HOPED  FOR. 

It  is  the  only  perfected  Arc  Lamp 

for  the  alternator,  either  high  or  low 

frequency. 

It  comprises  all  that  is  desired  in  an 
Arc  Lamp. 

Write  for  pamphlet  and  prices  to 


THE  F.  P.  LITTLE 

Electrical  Constroction  &  Supply  Company, 

135  SENECA  STREET, 

BUFFAI«0,  m.  Y. 

or  Alternating: 
and  Direct  Currents. 


A^ 


Attempts  have  been  made  in  this  country  to  produce  a  satisfactory  cored  carbon,  but  failure  resulted  in  every  case.    AVe  can  now  assure  the 
Electric  Light  Companies  that  our  "HELIOS"  CARBON  is  made  of  the  same  ingredients,  In  precisely  the  same  way. 

By  the  man  who  made  them  in  Germany. 

We  shall  be  glad  to  hear  from  the  Electric  Light  interests  of  the  country  in  relation  to  carbons  for    both  alternating   and   Direct  Currents, 
A  memorandum  book,  with  tables  showing  the  relation  between  millimeters  and  Inches,  with  a  list  of  ordinary   sizes   of    "HETjIOS"  CAR- 
BONS of  our  manufacture  will  be  sent  on  application.     Reduced  Prices  on  Solid  Carbons  for  Series  Arc  Lighting. 

IDoiDa,rtxjLx-o   -    In   ■   I^iJLSilness    ■   3\^otliocis! 

KOTE  THIS  OFFER:— Let  lis  know  by  telegraph  1Ji.e  price  you  are  now  paying.,  stating  yearly 
consumption,  and   we   will  guarantee  to  beat  it  from   50  cents  to  $2.00  per  thousand. 


THE  WASHINGTON  CARBON  COMPANY,    -  PITTSBURG,  PA. 
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We  make  simply  a  business  proposition.  Buy  two  sets  of  our 
instruments  and  make  your  own  tests.  If  satisfactory  the  way  is  open 
for  more  business,  either  in  telephones  or  switchboards  for  exchanges. 

Our  head  telephones  are  largely  used  by  Bell  telephone  operators. 

The  •■NATIONAL"  is  in  use  at  the  U.  S.  Military  Academy,  West  Point,  N.  Y. 

NATIO!IAL  TELEPHONE  MFG.  CO., 

620  (W)  Atlantic  Avenue,  Boston,  Mass. 


ALTERNATING  GURRENTTRANSFORMERS 


Highest  EtficienGy  Ever  Obtained. 

TRANSFORMERS 

To  order  for  any  purpose,  voltage 
or  capacity. 


ALTERNATING 
CURRENT 

MOTORS. 


Standard  Sizes,  5  Liglits  to  2,000  Liglits. 


POTENTIAL 

SWITCHES, 

Gomplete  Switch  Boards 

For  Central  Stations  and  Isolated  Plants. 


WAONER  ELECTRIC  MFG.  CO.,  st  lodis,  mo. 

BOSTON  OFFICE.  15  Federal  St. PHILADELPHIA  OFFICE,  John  Mustard,  1000  Betz  Building 


I=J3L^V 


THE  COLUMBIA 


■MI 


A.rviiiD 


PATENTS   FUNDAMENTAL— NON-INFRINGING. 

ly  Not  Owfl  Your  Telepte? 


LONG  DISTANCE  BATTERY 

TRANSMITTERS 

of  the  latest  and  newest  designs  sold  outright.  No  ad- 
justment. Nothing  to  get  out  of  order.  Nothing  de- 
manding repair.  Will  convey  articulate  speech  i,ooo 
miles.     Constructed  of  the  best  material. 


A  TELEPHONE  RECEIVER 

of  the  newest  and  best  pattern.  Unique  in  design. 
Perfect  in  action.  Moderate  in  cost.  Small  instru- 
ments made  of  the  finest  rubber.  All  wires  and  con- 
nections within  the  case.     No  unsightly  thumbscrews. 


This  Company  owns  the  patent  for  the  improved 
Switch  for  changing  the  circuit  of  the  Telephone  on 
battery  transmitters.  Also  for  perfected  system  of 
telephone  exchanges.  the  best  DRY  BATTERY 
manufactured.     Send  for  Circular. 


THE  CflinMBIA  TELEPHONE  MANDFACTD8ING  CO., 


136,  138,  140  Front  St.,  New  York  City. 
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Now  Ready! 

WESTERN  ELECTRICIAN'S 

MOONLIGHT  SCHEOULE 

FOR  1895. 
Every  Station   Needs  It. 

SEND  10  CENTS  FOR  A  COPY. 

Electrician  Publishing  Company, 

6  Lakeside  Building,  ''hicago 


January  12,   1S95 
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THE   S.  H.  C.   SYSTEM   OF 

Two-Phase  Alternating  Current  Apparatus. 

The  first  ai,d  only  complete  and  perfected  system  hy  which  light  and  power 

can  he  supplied  from  the  same  generator.    Bower  transmission  and 

distribution  made  practical  and  comm,ercially  successful. 


In  construction  and  operation  the  entire  system  is  much 
more  simple  than  any  other,  either  direct  or  alternating. 

The  superior  efficiency  of  the  generator  is  in  itself  a 
handsome  profit  to  any  station. 

It  is  practically  self-regulating  without  the  loss  of  energy 
involved  by  compounding  or  compensating. 

The  usual  sources  of  trouble  and  expense  have  been  en- 
tirely eliminated  from  this  generator;  ?'.  e.  the  revolving 
armature,  commutators,  collector  rings,  brushes,  etc. 

They  can  be  built  for  any  voltage  from  1 10  for  isolated 
lighting  to  5,000  for  power  transmission  work. 


The  motors  excel  in  simplicity  of  construction;  in  start- 
ing torque  and  simplicity  of  starting  device;  in  efficiency  in 
the  manner  in  which  they  take  current  in  proportion  to  their 
load,  and  in  the  uniformity  of  speed  under  the  different  con- 
ditions of  load. 

Our  transformers  insure  satisfactory  service  and  the 
greatest  economy.  We  are  prepared  to  fill  all  orders 
promptly,  and  carry  a  full  stock  of  transformers  in  Chicago. 


"No  practical  station  man  who  has  seen  a  Stanley  alter- 
nator in  operation  will  ever  be  satisfied  with  any  other." 


Stanley  Electric  Mfg.  Co., 


Western  Office,  307  Dearborn  St.,  CHICAGO. 


PITTSFIELD,  MASS. 


We  Want  Western  Business. 

LA  ROCHE  ALTERNATORS. 


Hannfactnred  In  Sizes  from 

25  to  5,000  Lights, 

SINGLE 

OE 

MULTIPHASE. 


Direct  Connected 
Dynamos. 


Direct  Current 
Generators. 


±^ 

i 
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^ 
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LA  ROCHE 
ELECTRIC 
WORKS, 

PHlUDELFEli,  PA, 


DISTRICT  OFFICES: 

New  York,  San  Francisco, 

Boston,  Chicago. 

Knoxville.  St.  Louis, 

Cincinnati,  Pittsburg,       Mobile. 


1,000  liight  Alternator. 

Wffl.  HOOD,  239  La  Salle  St.,  Chicago.  OWE«  FORD,  Rlalto  Bldg.,  St.  lonis,  Mo. 


■H 
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The  C  &  C  Electric  Company 

MnLTIP0LARraAM0C""""mP0LAR  DYNAMOS, 


Direct  Driven  or  Belted,  in  sizes  up  to  250  H.  P. 


Up  to  100  H.  P. 


Electric  Motors,  Automatic  or  Hand  Controlled. 
Connplete  Plants  for  Power  Transmission. 
Isolated  lighting  plants.  Central  Station  Apparatus. 

General  Office; 

143  Liberty  Street.  NEW  YORK. 


Works:    GARWOOD,  N.  J. 

on  CENTRAL  R.  R.  of  N.  J. 


uatmt^tm  ^i-ii'.oK'u .  i  •'Hf  *«»•  10*0  and  1021  Mtnadnock  Bnildins'.    BOBTOW.  63  OliTer  St. 
BK^HCU  «*  *  it,K«« .  j  cL.l!.TEI/ASi»,  Cuyahoga  Bnildins-    PHIl.AUtl.HtA,  633  Arch  St. 


No!  we  make  the  final  break  off  from  carbons  so  that  it  is  impos:ible  to 
get  heat  enough  to  fuse  points  of  your  copper  contact  plates;  no  filing  ofT  of 
rough  points,  no  hanging  on  after  you  have  had  a  short  circuit  or  over  load, 
bound  to  work  as  easily  after  opening  i,ooo  times  as  it  does  when  opened  the 
first  time. 

WE  KNOW  YOU  NEED  OUR  CIRCUIT  BREAKER,  and  do  not  see  why  you 
should  delay  writing  us  any  longer.     One  burn    out   will    pay    for   a   dozen    of 

our  instruments.    To  be  used  on  the  Alternating  or  Direct  Current  Systems. 

"WRITE  US  AT  ONCE, 


EX    ELECTRIC    <& 


The  New  "BERGMANN"  Arc  Lamps 


For  Constant  Potential  Circuits. 

They  have  No  Adjusting  Springs  and  No  Escapements  and  Consequently  can 
Not  Get  Out  of  Adjustment  or  Flicker  or  Stick. 


-X 


Send  for  DescriptiTe  Circnlar  of  Direct  and  Alternatine  Cnrrent  I.amp8,  Blade  Switches,  Imported  rarbons,  Etc.    Prices  greatly 

rednced  on  everythiDg:. 

THE  LATEST  IS  OUR  NEW  "TWIN"  LAMP. 

GENERAL  INCANDESCENT  ARC  LIGHT  CO., 


169  Adams  Street,  CHICAGO. 


S    BERGMANN.  President. 


572  to  578  First  Ave.,  NEW  YORK. 


R.  D.  NUTTALL  COMPANY,  Allegheny,  Pa, 


F.  A.  ESTEP. 

treeideot  and  TreaBUrer, 
J.  E.  MoGINLEY, 

Vice-President. 
F.  S.  MARTIN, 

Saperloteodent  of  Works. 


MANUFAOTnEEBS  OF 

Electric  Railway 
Supplies. 


GEARS,   PINIONS, 

BEARINGS,  TROLLEYS, 

TROLLEY  WHEELS 

AND  HARPS. 


THIS  IS  THE  IMPROVED 
NUTTALL  TROLLEY. 


TRY  IT  ONCE,  AND  YOU 
WILL  WANT  NO  OTHER. 


The  largest  and  most  prosperous  street  rallivay  companies  in  the 
country  are  using  our  supplies,  and  they  prefer  them  to  all  others  on 
account  of  greater  strength  and  dnrabiiity.     Correspondence  solicited. 

CHA8.  J.  MATEE,  600  Betz  Building,  Philadelphia,  Pa.,  Middle  States  Sales  Department. 
CHAS.  N.  WOOD,  180  Summer  St.,  BoBtoD,  Masfl.,  New  England  States  Sales  Department. 
STANDAED  E'T  SUPPLY  CO.,  MonBdnock  Block,  Ohlcago,  ni.,  N.  W.  States  Sales  Department. 
A.  S.  PAETEIDGE,  Bank  of  Oommeroa  Bnlldln^,  St.  Lonls,  Mo  ,  8.  W.  States  Sales  Department. 
OHAS.  A.  OATAONA,  NasTa  BaUdlng,  Clnalaiutl,  Ohio,  Cantral  SUtsa  Salea  Department. 
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"THE  PURE  STUFF 

We  hope  you  may  get  an  idea  from  the  above  illustration.    The  point 

we  want  to  bring  out  is  that 

PARANITE  INSULATION 

Has  its  beginning  in  the  Para  Forests  of  Brazil,  and  not  in  the 

Rubber  Shoe  Industry. 

THIS  MEANS 

That  we  are  giving  you  a  compound  with   an  insulation  resistance   away  above   any  of 

its  competitors,  and  a  wire  that  will  be  doing  peifect   service 

when  other  compounds  have  "fallen  down." 


We  know  that  it  is   easy  enough 
to  make  claims  of  this  kind,  but 


DO  NOT  TAKE  OUR  WORD 

for  it.  If  you  are  a  user  of  high  grade  wire  in  any  quantity,  determine  these  points  for 
yourself  and  get  the  information  first  hand.  Get  samples,  all  having  the  same  insulation 
diameter,  of  the  rubber  covered  wires  on  the  market,  make  a  comparative  test,  and 

SEE  WHERE  PARANITE  STANDS. 

THEN  WRITE  US  FOR  PRICES. 


General    'S^'^estern    Agents, 

ELECTRIC  APPLIANCE  COMPANY, 

Electrical  Supplies, 

242   nvictciiisoii   Streot,    OHIO-A^CiO. 


AOEHrCIES : 


Hess  Electric  Company,        -         -         -       Des  Moines,  la.  W.  T.  Osborn  &  Company,        -    -       -     Kansas  City,  Mo. 

Gate  City  Elec.  Supply  and  Cons.  Co.,      -       Atlanta,  Ga.  Post  Glover  Electric  Company,       -       -        Cincinnati,  O. 

Electrical  Engineering  Company,       Minneapolis,  Minn.  Cleveland  Electric  M'f'g  Co.,       -       -         Cleveland,  O. 

Eastern  Sales  Department:  F.  W.  BBIGH AM,  Manager, 
BOSTON,  220  Devonshire  Street.  5fEW  YORK,  32  Frankfort  Street. 

Manufacturers:  INDIANA  RUBBER  AND  INSULATED  WIRE  COMPANY,  Marion,  Ind. 
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OCTAGONAL  PINE  POLES, 
NORWAY  PINE  CROSS-ARMS, 
WHITE  OAK  PINS. 

It  will  pay  yon  to  get  onr  prices 

BROWNLEE  &  CO.,        -  Detroit.  Mich. 


^.^^,  ,».'■<,  .vi"-,  vlJ' 


7ci'l3let-]Board.s. 


Estimates  ana  assigns    furnished 
on  Apiilication. 

Charges  reasonable  for  superior  work. 

Technic  Electrical  Works,  1 29  Bread  Street, 

PHILADELPHIA. 


All  Colors  and  Descriptions. 


Automatic    Mercurial    Pumps 

OF  LATEST  DESIGN 
For  Incandescent  Lamp  Companies. 

Scientific  glass  apparatus  for  Laboratories,  Col- 
leges, etc.  Reliable  workmanship  and  lowest 
prices.     Agents  wanted  in  Wastern  Cities.     ISend 

for  new  Catalogrne. 

The  Jaeger  IVIfg,  Co., 


169  William  St., 


NEW  YORK. 


a?^s3 


ELKHART  TRANSFORMERS, 

HORNBERGER  ELECTRIC  MFG.  CO.. 

ELKHART,  INDIANA. 


I 

For  Traction  Work,  Electric 
Lightings  Electric  Launch,  Tele- 
graph, Phonograph,  Surj^cal,  and 
for  all  purposes  where  light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &  CO., 

154  Lake  St.,  Chicago. 


nOOD  PATENTS 

^Jl     Procured,    30  Years'  Practice. 
^^      ORAKT  lATSURED.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH,  WeslinitOL  D.  C. 


WHILE    OTHERS   are  dull  we  are 
busy     Our  Superior  Switch  with  our  sur- 
prising low  price.     Why  should  more  be 
said?  Write  for  prices  on 
Switches,  Switch  Boards, 
Tablet    Boards,    Main 
/^Line  Fuse  Blocks. 

KNIFK  SWITCHES 

From  ao  to  7,000  Amp. 


807  Mm\  Tenple,  Chicap 


J.  Grant  High  &  Go., 


133  N.  Third  St.. 

PHILADELPHIA,  PA. 


Dearborn  Electric  Company, 

Successors  to  T.  0.  RAFFERTY  &  CO., 

19  QUINCY  STREET,  CHICAGO, 


vwvvv  ■  f  11^1  your  attention  to  their  new  c:italogue  which  will  be  ready  for 
^XV  w  ^  A  JCi  dis  ^^^^TT^^^  tribution  in  about  ten  days.  Hold 
your  orders  until  you  receive  it,      JL  X^  U  Xw     and     ^%  ^3  TV  "El  V^  CI 

if  we  haven't  your  name  be  sure  to  send  it  to  us  at  once.  Also  \J  AMimJ Xi  A4lKJ 
send  your  orders  if  you  cannot  wait  for  the  catalogue.     Particularly  on 

BISHOP  WIRES   AND  CABLES, 

acknowledged  by  all  to  be  the  very  best  obtainable.  The  prices  are  very  reasonable.  Call 
on  us  when  in  the  city. 

DEARBORN  ELECTRIC  COMPANY, 

19  OUINCY  ST.,  Opposite  Great  Northern  Hotel,  CHICAGO. 


^ 


The  Only  Clocks  Used  in  theW.  U.Tel. 
Co.   Time   Service. 


NO  WINDINC.     CORRECTED  HOURLY. 

SELI-WINDIN&  CLOCK  CO., 

36  Broa.d.-ro-ay,  HEViT  YOR-K:. 
Clocks  Sold.      Clocks  Rented. 


Acme  Insulatlne  Paint. 


GLOSSY  BLACK  FINISH. 

DRIES  AT  ONCE. 

ADHESIVE.  FLEXIBLE. 

ACID  AND  OIL  PROOF. 
WATER  AND  WEATHER   PROOF. 


The  Paragon  Insulating  Co., 


loss  Society  for  SaviDgs, 

CIiKTEliASIU,  OHIO. 


The  BISHOP  6DTTA-PERCHA  CO. 


THE  BEST  QBADES  OF 


For  under  ground,  under  water,  and  all  other  conditions. 

Address    420-426  East  25th  Street,     -     -     NEW  YORK^ 

KBNBir  A.  BKED,  Secretary  and  Sanaser. 


NEW  YORK,  86  and  88  Liberty  St. 
BOSTON,  70  Kilby  St. 


PHILADELPHIA,  607  Arcli  St. 
CLEVELAND,  24  South  Water  Street. 


CHICAGO,  185  to  189  Van  Buren  St. 
ST.  LOUIS,  Eighth  and  St.  Charles  St. 


Bryant  Electric 

COMPANY, 

Represent  the  POKCELAIBf  Business  of 

R.  THOMAS  &  SONS  CO. 

In  The  West. 

T^  £2;3(MGS.^^4^BTER~aQ"d  EDWARD  R.  GRIER, 

'  '"'  -'""'^  "     ■  MANAGERS,, 


153ti  sronadnock  Bnildihg, 


rhioago. 


-  "CLEATS,    TUBES,    ROSETTES,.    - 

■\C.  ^ '.■li-'^^''3  il.'lN8ULAT0R3    AND    SPECIAD    '"'  '■  -- 

DESIGNS  IN  PORCELAIN." 

^  ,  ^   ^   _   Have  you  seen  the  Shade  Holder  Receptacles,  the  500  volt 
The  Bryant  Special  At^ch-^  €_at-outs,  the  Chandelier  Switohes,  orthe  5  and  10  ampere 

*  -nt 1       -,        ■  _--  '         Doable  Pole  Switches?  - 

ment  Pins,  made  for  any  _         j^ept  in  stock  by  all  first-class  snpply  honseB.=-        »' 

Base  Socket.  Bryant  goods  are  good  goods,  and  vre  make  prompt 

Bhipments. 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


SAL  AMMOIIAC 


(EliECTBIC    BRAND) 


ForEleGtrlcal  Purposes 


iRECTRii 

IS  :^ 

I  I W   '  '   l''W 

,  ^RANlltlHI  Guaranteed  98/99%  and  free  of  lead  and  iron. 
If  you  want  the  best  quality  ask  your  dealer 
I  for  this  brand.     Imported  by 

A.KLIPSTEIN  &  COMPANY.  1 22  Pearl  St..  New  York 
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EusKSB  F.  Phillips,  Prest 


W.  A.  ttathaway,  Treaa. 


W.  H.  Sawtkb,  Seoy. 


AMERICAN  ELECTRICAL  WORKS, 

PHOTIDEXCE,    B.  I.  m      . 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC   LIGHT   LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

New  Tobe  Store,  P.  C.  Ackerman.  10  Cortlaodt  St. 

CsicAuo  Stobe,  F.  E.  DoDohoe,  '2il  Madison  St. 

MoNTEEAL  Bbasch,  Eugeae  F.  Phillips'  Electrical  Works. 


THE 


"CLARK"  WIRE. 


For  Switchboard,  Railway  aiid  Motor  use,  we  make  all 
sizes  cf  Stranded  and  Flexible  Wire  and  Cables  with  Clark's 
Inpa'ation. 

The  Clark  Wire  has  been  before  the  public  and  in  use  for 
the  past  niae  years,  and  has  met  with  universal  favor. 
Thousands  of  miles  of  this  wire  have  been  sold,  and 
are  in  nee  throughout  the  United  States  and  Foreign  Coun- 
tries, and  the  demand  for  it  is  constantiy  increasing,  because 
it  always  gives  perfect  satibfaction. 


HENBY  A.  CLARK, 

Treas.  aad  Gen'l  Mgr. 


HERBERT  H.  EUSTIS, 

Prest.  and  Electrician. 


TELEPHONES!! 

This  company  is  manafacturlng 

A  Compound  Magneto  Telephone 

which  it  sells  outright  under  a  guarantee  both  as  to  eiflciency  and  as  against  infringe- 
ment of  patents. 

It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile. 

This  company  is  also  prepared  to  fully  equip  Telephone  exchanges,  (furnishing 
everything  from  the  telephone  to  the  wire  and  polet).  Private  lines,  Factory  i^lants, 
etc.,  and  do  all  kinds  of  construction  work. 

Send  for  circulars  and  price  lists. 

WESTERN  TELEPHONE  CONSTRUCTION  CO., 

539,  540  and  541  Hlonadnock  Blk.,  Cbicago,  lU. 


MARK. 


In  a  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  slates:  "A  Thoroughly  Reli- 
able and  Desirable  Wire  in  every  respect." 

The  Rubber  used  in  insnlatlng  our  Wires  and  Cables  is  es- 
pecially chemically  prepared,  and  will  not  deteriorate,  oii- 
dize  or  crack,  and  will  remain  flexible  in  extreme  cold 
weather,  and  is  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used,  Aerial,  Under 
ground  or  Sabmarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  first-class  Insulated  Wire. 

We  shall  be  pleased  to  mall  Catalogues  with  Terms  and 
Discounts  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  Hampshire  SI..  Boston.  Mass. 


Send  for  Catalogne. 


(^^P^^^^^rm 


L^^ifrVOF  TELEPHONES' 

ELECTR/CAL  SOPPL/ES 


iJSOAl 


'^uE  Palmer  Bros. 

ff^  -cMJANUS.CONU, 


THE  CONSOLIDATED 


44  Broad 
Street, 


ELECTRIC 


NEW 
YORK. 


STORAGE  COMPANY. 


STUDY  ELECTRICITY  AT  HOME 

By  our  oorrespondence  method.     Thorough  instruction,  with  FBEE  APPARATUS.    Moderate  terms. 
Diplomas  awarded.  Catalogue  free.  Scientific  JUacnluiSt  Co.,  90-91  Atwater  Bldg.,  Cl6velBnd,0. 


FOR    THE 


BINDERS  ■^"r^'J*  ELEGTn'GiAji, 

•*  ■  f  ■  "^  ■■  ■  I    ^#  Qjf^   DOLLAR. 


,rp©m 


i\, 


S.  C.  BOOKER,  Supt. 

2131-2140  DeKalb  Street,  ST.  LOUIS.  MO. 

Electric  Light  Carbons 

We  make  a  specialty  of  MOTOR  and  DTNAMO  BR  USBES 
and  BATTERY  MATERIAL. 

It  will  pay  you  to  see  our  product  and  get  our  prices  before  placing  your  orders. 


44 


ff 


■TRADE     MARK- 


A  highly  EFFICIENT  and  ECONOMICAL  Arc  Light  Service 
depends  on  the  quality  of  the  Carbons. 

THE   BEST  QUALITY   IS  THE   CHEAPEST. 

High  Grade  Nuernberg  Carbons 


mM-:f'^ 


•TRADE     MARK- 


Highest  Award  at  the  World's  Coium-       ^^^  direct  and  alternating  current  Arc  Lamps,  are  the  most  economical  and  efficient  manufac-      Highest  Award  at  the  world's  Colum- 
bian Exposition,  Chicago,  1893.  tured.     They  produce  a  very  brilliant  and  absolutely  steady  light.  bian  Exposition,  Chicago,  1993. 


SEND   FOR   NEW   PRICE    LISTS   AND   SAMPLES  TO 

HUGO  REISINGER, 


No.  38  BEAVER  STREET,  NEW  YORK, 

Sol©   Importer   for   tlie   XJELitieia.   States,   Ca.ELa.d.a.,   Stc. 


PHILLIPS  INSULATED  WIRE  COMPANY, 

F-A.T77"T"CrCIZEiT,  IS.  I., 

— ^HANUrACTUEEES  OF 

"0.  K."  INSULATED  WEATHERPROOF  WIRE 

For  Electric  Railway  and  Electric  Light  Work. 

Superior  Quality.  Perfect  Insulation.  Handsome  Finish, 

New  York  Office.  39  and  41  Cortlandt  St. 


tm^ 


Chicago  .Agents, 

Electric  Appliance  Company. 
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WIRE  AND  CABLES. 

Every  Telephone  Company  in  the 
United  States  is  using  Kerite  Wire 
and  Cables.  Ke-  (  '  rite  is  tlie  Stand- 
ard of  Higb  Grade  I  ,  Insulation,  and 
will  Cut  Last  and  Ont  Glass 
any  other  on  the  'fe             -      Market. 


SEND  FOB  SAMPI/ES  AND  PRICES. 


Stllwell's  Patent  Live  Steam-Feed  Water  Purifler. 

Removes  all  Impurities^ 

Entirely   prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

W  Tlie  Stilwell-Bierce  &  Smitli-Vaile  Co,, 

DAVTON,  OHIO. 

liUdoc  Iron  .^  LieHive  W'ks,  San  Francisco,  Cal.,  Pat-iftc  Co:iet  Afjts. 


S.  F.B.  MORSE  &  CO.. 

General  Western  Agents, 

225  Dearborn  St.,  Chicago. 


W.  R.  BRIXEY.  Mfr. 


203  Broadway,  New  York. 


IMPORTANT  TO  COMMERCIAL  TRAVELERS, 


Oi  and  aft^r  December  1st,  Baggpge 
Agents  of  the  B.  &  O.  R.  R.  Co.  wi  I  ac- 
cept coupon!  from  mileage  books  issued 
by  B.  &  O.  R.  R..  P.  &  W.  R'y,  B  &  O. 
S.-W.  R'y  and  Valley  R'y  of  Ohio,  in  pay- 
ment for  excess  baggage  charges,  at  their 
face  value,  2  cents  each.  This  arrange- 
ment will  not  include  B.  &  O.  Mile3ge 
Books  endorsed  "good  only  on  B.  &  O.," 
B.  &  O.  Southwestern  Mileage  Advertis- 
ing Books,  nor  books  older  than  one  year 
from  c'ate  of  issue. 


A  young  man  with  fifteen  years'  exper'ence  as 
an  electrical  engineer  desires  a  position  as  super- 
intendent or  electrician  for  street  railroad  or 
electric  light  company.  Have  had  experience  in 
al]  apparatus  in  practical  use  for  light  and  power. 
Am  also  expert  on  steam,  and  have  6  years'  practi- 
cal experience  in  storage  battery  work.  Can  fur- 
nish references.  Address  M.  H.W,, 

Care  Western  Electbioian, 

6  Lakeside  BIdg.,  Chicago. 

An  electrician  cf  ten  years' experience  in 
the  manufacture  of  dynamos  and  motors, 
desires  position  as  superintendent  or  fore- 
man with  an  elcctr'cal  manufactuting  com- 
pany.    Best  of  references. 

Address  "Foreman." 
Care  Western  Electbician, 

G  Lakeside  Building,  Chicago. 

15  000  sixteen  cand'e  power  genuine  Edi- 
son lamp?,  msde  bv  the  Geoeral  Electric 
Co.  All  voltages  from  106  to  112,  Edison 
base  only.     In  barrel  lots  25  cents. 

E.  G.  ERUCKMAN, 
Equitable  BIdg.,  St.  Louis,  Mo. 

For  Sale  Cheap, 

I  would  like  to  dispose  of  the  following  elec- 
trical books,  which  have  been  UT>ed  for  a  short 
time  only.  ^^^^  ^^^^.^ 

1  Thompson— Bynamo  Electric  Machinery ^ti.llU 

1  Bei),iamin  —The  Voltaic  Oell 5.00 

1  Uerjn^  -Dynamo  Electric  Machines 2.B0 

1  Carhart — Primary  Batteries 1.50 

1  Niautiet — Electric  Batteries 2.5u 

1  Badt — Incaodefceot  Wiring  Hand-book...    .  l.UO 

1  Watson— Wiring  Tabl-iS  75 

1  1  revert — Gas  Lighting 25 

$39.50 

The  books  are  in  good  conditiun,  but  as  they  are 
slightly  soiled  ^vill  nell  ilifni  cheap. 

What  is  your  offer?        Address  '*€.  H.  S.," 
Care  Wesjtebs  Electbician, 

6  Lakeside  Building,  Chicago 

UaTtTWum 

For  all  PurposeSa 

Scrap  and  Native  Platinum  Purchmoed. 
BAKER  &  CO.,  408-414  New  Jersey 
KaJIroad   Ave..  Newftrh,  N.  J. 

E.W.  BLISS  CO., 

14  John  St..  Brooklyn,  X.Y. 
CHICAGO  OFFICE,    100  W.  Washington  St. 

PUNCHING,  STAMPING, 
PERFORATING 

PRESSESa~°DIES. 


ARMATURE  NOTCHING 

PRESSES  WITH  INDEX  FEEDS. 


SHEARS  AND  DROPS. 


THE  NOWOTNY  TELEPHONE 

Gives  service  equal  to  the  best  long-distance  Bell  telephone,  and  are  noted  for 
their  wonderful  volume  of  sound  and  clear  articulation  of  speech. 

We  also  llanufaeture  Batteries  for  every  known  purpose,  which  have  a  world-wide  reputation 

THE  NOWOTNY  ELECTRIC  CO  ,  Cincinnati,  Ohio. 


GRAPHITE    SPECIAIiTIES 

FOB     KLEOTBICAIi     USES; 

Ormphlte  Bods  of  Various  Iiensths,  flrom  1-S  Ohm  to  100  Olmis  Beslstane* 

to  the  tneh.    f^raphite  Boxes  and  Crndbles,  Beslsting  Boats 

of  4.000  Degrees.    Inqolrles  HIadly  Answered. 

IDS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 


YOU  CAN  HAVE  ONE ! 


Anyone  interested  in  the  art  of  electricity  can  obtain  a  copy  of  our 
new  ICO-page  classified  catalogue  of  electiical  books  which  is 

JUST  OUT. 

It  contains  a  complete  lift  of  all  electrical  books  published  to  date 
and  will  prove  of  inestimable  value  in  selecting  the  proper  works  for  the 
study  of  electricity.     We  are 

HEADQUARTERS  IN  THE  WEST 

For  electrical  books  and  can  fill  all  orders  promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  Building,  Chicago. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneumatic  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 

Fnll  liine  Always  In  Stock. 

W.  R.  OSTRANDER  &  CO., 

804  FtUton  St.,  New  York. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.Y. 

^^Send  for  New  Catalogue.    Out  Auguat  lat. 


C-S  SPECIALTIES. 

G-S  Flush  Double  Push  Switch. 

Single  Pole— Double  Pole— Commutation;  3  Wire,  4  Wire. 

C-S  Flush  Key  Switch. 

Single  Pole— Doable  Pole— 3  Wire. 

C-S  Flush  Automatic  Switch. 


single  Pole. 


ELECTRICALLY 
MECHANICALLY 
ARTISTICALLY 


STILES  &  PARKER  PRESS  CO. 


^RLESS. 
THE  GUTTER  ELECTRICAL  &  MFG.  CO., 

27  So.  11th  Street,  JPhiladelphia,  JPa„  V.  8*  A, 


C-S  P  Inflh  Double  Pneh  Switch— Double  Pole. 


the  asking 


Our  convincing  catalogue  for 


i  AMES  &  FROST  COMPANY  i 

g  CHICAGO.  ILL.  f 


Lightest  Storage   Battery 

IN  THE  MARKET. 

Embodies  new  feature  that 
gives  it  a  decided  advantage 
over  other  cells.  Specially  suit- 
ed for  electric  launches,  trac- 
tion and  UghliQg  work.  Write 
for  descrlpliun  of  tliis  new 
discovtry. 

HASCHKE  &   CREELMAN, 

StLrage  Battery  Mauufacturers, 

20-28  W.  Randolph  St., 
Agents  wanted.         CHICAGO. 


$•44.00  SPEC£AIi 

To  introduce  our  Dyna- 
mos and  Motors  of  larger 
capaciry,  we  are  making  a 
specialty  of  a  high-grade 
8-light,  16  C.  P.,  110  volt 
Dynamo,  retaining  all  the 
special  features  of  our 
larger  machines  at  a  sur- 
prising low  price.  Send 
for  circ.  lar  No.  22. 
KOTli  &  liCK.  Manufacturers  Dynamos  and 
Motor",  34  Mnrk-Pt  St..  Chicago- 


C.  F.  SPL.ITOORF,  Manufacturer  of 


Telephone  Bobbins  and  Spark  Coils, 

17  to  27  Vandewater  St.,  New  York 


Storage  Batteries/ 

FOR  ALL  PURPOSES,  ! 

Bradbury-Stone  Electric 
Storage    Go.; 


For  the  "WESTERN  ELECTRICIAN," 
— di.oo. — 


E.  U.  McCOEMIOK,  D.  B.  MAKTIN, 

8.  Traffic  Mgr.  Gen'l  PaeB.  &  Ticket  Agt. 

OINOINNATI. 
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VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CELEBRATED  "WATER 
^1  HEEL  as  particularly  adapted  lo  their  use,  on  account  of  its  remarkably  steady  motion. 
hi{Eh  speed  ai>d  e:r*^at  efticieney  and  lar^e  eapaeiiy  for  its  diameter,  being  double 
the  power  ol  most  wheels  of  the  same  diameter.  It  is  ueed  by  a  number  of  the  leading  electric  com- 
panies with  frreut  satisfaction.  In  the  economical  ase  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  useful  effect  guaranteed* 

SEXn  FOR  CATALOGVSS  AXO  I'AHTICVLABS, 

The  accompanying  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  3ti  H.  P.  under  38  foet  heud.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  famish  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  shafts, 
and  where  the  situation  admits  of  their  use  we  recommend  tbem. 

The  Stilwelt-Bierce  &  Smith-Vaile  Co.,  Cayton,  Ohio- 

Risdoa  Iron  &  Locomotive  Works,  San  Francisco,  Cal.,  Pacific  Coast  Agents. 


9 


85  JOHN  STREET,  NR^V  YORK, 


MANUFACTURERS  OF 


The  Celebrated  Double  Cylinder  and  other  Law  Cells, 

SAL  AMMONIAC,  BLUE  STONE,  ZINCS,  CARBONS,  ETC,  ETC. 

FRICKS    JLUE)    OTHER    INP^ORIvIiLTIOII    CHEERP^XJLIvY    F^URNISHEE. 


VULCANIZED  FIBRE  CO. 


£isa7.^^rjxs^£ii>  X873. 

SOLrE  aiAIirUFACTrBERS  OF 

HARD  VULCANIZED  FIDRE 

In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.     Colors,  Red,  Black  and  Gray.    Psnd  for  Catalogue  and  Prices. 

wiL^nieToIiDKi.  The  Standard  Electrical  Insulating  Material  of  the  World,    i*  dI^'^^I  n.t 


Agents.  $75 


General  ( 
LaJiesor 

e  terhlorT.  Th« 
Itnpi<lDl-.bWa^hpr.  WastitsBllibs 
disCesrorafamiiy  in  one  minme. 
Wo^hea,  rinses  and  dries  them 
v'nboat  wetting  the  bauds.  You 
push  [he  but  loQ,  ibe  machine  does 
.  Brieht,  polished  dishes, 
and  cheerful  t^irea.  Ko  scalded 
BDgers.nosoitedbaudBorcloibiiig. 
Nibroktn  dishes,  liomu-ss.  Cheap, 
durablt.warraattd.Circularefree. 
W.  P.  HARRISON  &  CO.,  Clerk  So.  12,  Columbus,  O. 


For  the 


WESTERN    ELECTRECiAN, 
— ex. 00. — 


NORTH  STAR  POINTS 

le  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Snperior  on  the  line  of 
the  Milwaukee  &  Northern  R.  R.,  and  is  a  valuable 
publication  for  business  men  and  tourists  who  may 
be  interested  in  the  development  of  the  agricult 
ural,  mineral  and  timber  resources  of  Northern 
Wisconsin  and  the  Upper  Peninsula  of  Michigan. 
This  book,  together  with  an  illustrated  pamphle 
telling  "TFTi^re  the  Trout  Hide '''>  will  be  sent  free 
upon  application  to  Geo.  H.  HeafEord,  General  Pas- 
senger Agent,  "North  Star  Route,"  Chicago,  III. 


Continuous  Current 

Dynamos  and  Motors: 

THEIR  THEORY,  DESIGN,  AND  TESTING. 

With  Sections  on  Indicator  Diagrams,  Properties  of  Saturated  Steam, 

Belting  Calculations,  Etc, 

AN  ELEMENTARY  TREATISE  FOR  STUDENTS. 

By  frank  p.  cox,  B.S. 

Cloth.       271  Pages,  83  Illustrations.       Price  S3.0O. 

Intended  for  students,  this  work  gives  (h«  theory  and  design  of  continuous  current  dynamos  and 
motors  as  understood  and  practiced  In  the  designing-room,  and  the  methods  ot  testing  described  are 
those  1  f  the  factory  testiog-ibop.  'Ihe  practical  nide  of  the  \arious  questions  treated  is  always  keptin 
view,  discue?ion8  having  l.ltle  bearing  in  this  direction  beins  excluded,  and  the  higher  branches  of 
mathematics  avoided,  'i  he  application  to  the  d  siL^n  of  armatures,  fieM-magnels  and  motors  of  the 
principles  developed  ieexilainedby  reiereneeio  numerical  problems,  Ihua  thoroughly  impressing  them 
on  the  student's  mind.  Method-*  f^f  tostin:^  a  c 'mpieie  luocbioe  and  ot  investigating  its  characteristicB 
are  given,  with  discussions  on  ihe  effect  of  variou-i  changes  in  design  and  operation.  The  steam-engine 
being  so  closely  alliei  to  the  testing  and  operation  of  dynamos  and  motors,  sections  on  indicator  dia- 
grams, eteampower  calculations,  and  belting  are  included.  Almost  all  of  the  numerous  curves  in  the 
book  are  derived  from  actual  commercial  tests. 

CONTENTS. 

Chapter  I.  The  Absolute  System  of  Measurement.— Chapter  II.  Electro-Magnetic  Induction.— 
Chapter  III.  Clasaitication  of  Machines  and  General  Principles  of  the  Magnetic  Circuit. — Chapter  IV. 
'J  he  Dynamo  as  a  Motor.— Chapter  V.  Calculaiion^  Pertaining  to  the  Magnetic  Circuit —Chapter  VI. 
Theory  of  Windings,  Losses,  etc  — CuapterVII.  The  Dynamo  Considered  as  a  Motor.— Chapter  VIII. 
Design  of  Armatures.— Cbapler  IX.  Desigo  of  fieM-magneis.  — Chapter  X.  Design  of  Motors.— Chapter 
XI.  Dynamo  and  Motor  Testing.— Chapter  XII.  Efficiency  Tests.—  Chapter  SIII.— Indicator  Diagrhms. 
—Chapter  XIV.  Steam-Engine  Calculations  —Appendix  I.  Tests  of  Iron.— Appendix  II.  Ampere  Turn- 
tables.-Appendiz  III.  Determination  of  Sizes  of  Wire  for  Armatures  and  Field  Coils.  — Appendix 
IV.  Belting. 

ELECTRICIAN  PUBLISHING  CO,  6  Lakeside  BIdg.,  CHICAGO. 


The  Standard  Open  Circuit  Bat* 
teries  of  the  World, 

Send  for  Circular  and  Pbiceb. 

tHE  LECLANGHE   BATTERY  CO., 

;/;  «o  717  fos«  f3Ut  St.,  M.  r. 


NewYork  Insulated  Wire  Co., 


Sole   3VXa.ii-u.fa.ctu.x*ex>e>, 


Grimsliaw  White  Core  and  Raven  Core  Wires,     Grimshaw  Dndergronnd  Lead  Covered  Cables, 

Competition  Line  Wires,  Grimstiaw  Tapes  and  Splicing  Compound, 
Ynlca  BnsMngs,  all  sizes,  Vulca  Electrical  Wire  Dncts  for  Interior  Constmction. 


MAIN  OFFICE  : 
13-17  Cortlandt  Street,  New  York. 


(  CHICAGO:  BOSTON:  SAN  FEANCISCO: 

BEANCHES:  J  78-82  Frantlic  Street.  134  Gongresa  Street.  102  Sacramento  Street. 
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BUG 


TO  FIT  ANY 
STANDARD  SOCKET. 

Judge  Ricks'  decision  against  the 
Edison  Company  and  in  our  favor, 
frees  these  lamps  from  any  taint  oi 
infringement.     Order  no  other. 


Monadnock  Building,  Chicago. 


THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  O. 


AND  LINKS 

FOR  ALL  SYSTEMS. 


The  Independent  Electric  Co., 

39th  SI.  and  Stewart  Ave.,  Chicago. 


MAP  OF  THE  UNITED  STATES. 

A  large,  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  01 
home  use,  is  Issued  by  the  Burlington 
Route.  Copies  -will  be  mailed  to  any  ad- 
drees  on  receipt  of  twelve  cents  In  postage 
by  P.  S.  EusTis,  Gen'l  Pass.  Agent,  C.  B. 
&  Q.  R.  R.,  Chicago,  111. 


PORTER  &  BUERDORF. 

SALES  AGENTS  FOB 

DETROIT   SYSTEM    STREET   R^Y    MOTORS, 
Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  eold  with 
guarantee  of  20,000  miles  without  repairs.  Instal- 
lation of  storage  battery  lighting  plents  a  specialty 
Room  SOS,  Xo  31  qaincy  St.,  Ghicaso. 


For  any  electrical  book  published  filled 
promptly  on  receipt  of  price. 

ELECTRIOIAN  PUBLISHING  COMPANY, 
6  Lakeside  BaildiDg,  Ohic&go. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 

ELECTRICIAN  PUBLISHING  CO., "  'iir^itX'- 


ONE 

DOLLAR 

EACH. 


WESTIN6H0USE  ELECTRIC  &  MANUFACTURING  CO. 


f 


£>ia?a7s:BTTXi.a-: 


We  manufacture  Complete  Installations  of 


For  CENTRAL  STATIOiV   ELECTRIC   LICHTINC, 

LONG  DISTANCE  TRANSMISSION   OF  POWER, 
ELECTRIC  RAILWAY  AND  ISOLATED  PLANTS. 


BRANCH  OFFICES  IN  ALL  LARGE  CITIES. 


A  NHW 


KTOT^V 


ELECTRIC  TRANSMISSION  HAND  -  BOOK. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  jiand-boolt  series,  of 
which  30,000  copies  have  been  sold.  The  new  book  deals  in  the  author's 
well-known  practical  style  with  all  the  problems  of  Electric  Power 
Transmission. 

NOW    READY.  PRICE    $1.00. 

ELECTRICIAN  PUBLISHINC  CO.,  6  Lakeside  Building,  CHICAGO. 
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FRAJ*E:  E.  KISBY,  President. 


B.  HITMFFBEYS-BOBEBTSi  Secretary  and  Manager. 


B0D0LFHU3  FULLEB,  Electrical  and  Mechanical  EoglDeer. 


Works  and  Main  Office,  DETROIT,  MICH. 


FONTAINE  GROSSING  &  ELEGTRICAL  GOMPANY, 


MANUFACTURERS   OF  THE 

FULLER  DOUBLE-VOLTAOE  DYNAMOS 

(Suitable  for  any  Three-Wire  System), 

Fuller  Automatic  Bi,  or  Multipolar  Dynamos  and  Motors, 
Fuller  Combination  Fan -Motor  for  Ventilating, 

In  sizes  from  IS  inches  to  9G  inches  diameter. 

CHICAGO  OFFICE:   1020  The  Rookery.  F.  P.  THORP,  «gent. 

NEW  ENGLAND  OFFICE:   Room  20  B.  Equitable  Building,  BOSTON,  FRED  P.  BARNES,  Agent. 

ST.  LOUIS  OFFICE:  7029  Michigan  Avenue,  ST.  LOUIS,  MO..  W   S.  MFRKLE,  /gent. 


A  NEMSf  BOOK  I 


New  Dynamo  Tenders'  Hand- Book. 

226  Pages.       1*^8  Engravings.       Hand-Book  Size. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  hand-book  series,  of  which  30,000  copies 

have  been  sold.    The  new  book  contains  more  than  twice  as  many  pages  and  twice 

as  many  engravings  as  were  comprised  in  the  old,  and  will  continue 

to  retain  the    distinction  of  being  the  ONLY  STANDARD 

WORE  for  the  practical  dynamo  man  and  the  learner. 


NOW  READY. 


PRICE,  $1.00. 


S    LAKESIDE    BIULDING,    CHICAGO. 


By  all  woo  have  used 

STANDARD    PLANTE^    BATTERIES. 

Will  not  Sulphate  nor  Disintegrate,  and  cannot  Bnckle. 
HIGHEST    EFFICIENCY.     ^^^^^^^    OEL.VERY, 

LEAST    INTERNAL    RESISTANCE. 
Cells  from  lO  to  10,000  Ampere-Honr  Capacity. 


ELEGTRIC-POWER  STORAGE  GOMPANY, 


CENTRAL   STATION    INSTALLATIONS. 

Batteries  for  Electric  lianiiehes,  for  Dental,  Surgical  and  Medical  Work,  and  for  all  purposes 

for  which  electricity  is  required. 

J3,^TTEIHIEiS     ^■OH.     OTlwa.CJTIOBB"     XTSEI. 

Complete  Lighting  and  Poirer  Plants  installed  as  reasonably  as  consistent  with  first-class  material  and  workmanship. 

Room  1210,  Havemeyer  Building, 

26  Cortiandt  Street,  NEW  YORK. 
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TOD 


THESE 


NBW 

DYNAMO  TENDERS' 

Hf\ND-BOOK. 

Bt  Liept.  F.  B.  Badt. 

KEADT  FOR  DELIVEBT. 

AN  ENTIBELY  NEW  WOKK. 

The  latest  additioa  to  our  famous  "Hand-Book" 
Series.     Every  practical  dynamo  man  should  have  a 
copy. 

«36  Pages,          13S  Engravings. 

PRICE,  $1.00. 

NGANDE8GENT  W  R  NG 

HA-KTID-BOOIC. 

Bv  Lieut.  F  B.  Badt. 

Fourth  Edition.                 Tenth  Thousand. 

These  tables  give,  without  lo3=i  of  tlrae,  exact  size 
of  wire  to  be  used.     This  is  one  of  our  fjiraous  "Hand- 
Book"   eerier,    and  is  the  standard  authority  on  this 
subject  in  the  English  language. 

72  Pages.          43  Illustrations. 

PRICE,  $1.00. 

BELL   HANGERS' 

+HflND-BOOK. 

Ti-.  Libut.  F.  B.  Badt. 

Designed  for  practical  men  engaged  in  any  class 
of  TielL  or  annunciator  work.     The  only  book  of  the 
kind  published. 

io6  Pages.            97  Illustrations. 

PRICE,  $1.00. 

ELEGTRG-^TRAN8M88  0N 

hakd-book:. 

By  Lieut.  F.  B.  Badt. 

A  new  wort  contaiDiDg  tables  and  information  on 
tiie  electric  transmiesion  of  power  brought  down  to 
date.     One  of  the  most  popular  of  our  famous  "Hand- 
Book"  Series. 

97  Pages.           22  Illustrations. 
PRICE,  $1.00. 

STBSIT   RAILWAYS. 

Their  Construction,  Operation  and  Maintenance. 

By  C.  B.  Fairchild. 

This  work  is  written    by   a    practical  man,    and 
should  be  in  the  hands  of  every  street    railway   em- 
ploye   in    the  United  States. 

600  Pages.        Profusely  llluairated. 
PRICE,  $4.00. 

ELECTRIC  MACHINERY. 

Bi  S.  P.  Thompson. 

Fourth  edition,  revised  and  re-written.    The  most 
complete  work  on  the  dynamo  pnblished. 

900  Pages.            Fully  Illustrated. 

PRICE,  $9.00. 

DICTIONARY 

...   OF  ... 

Electrical  words, 

TERMS    AND    PHRASES. 

By  Ed-wtn  J.  Houston,  A.  M. 

The  latest  edition  of  this  celebrated  work  contains 
over   5,000    distinct   definitions.      Aa    important    as 
Webster. 

roo  Pages.        750  Illnstrations. 

PRICE,  $5.00. 

ELECTRIC    MOTOR 

AND  ITS  APPLICATIONS. 

By  Martin  and  Wetzleb. 

The  first  Americar  book  on  electric  motors.     A 
most  complete  work  brought  down  to  date. 

325  Pages.            354  Illustrations. 
PRICE,  $3.00. 

THE  PRACTICAL  MANAGEMENT 

OF 

DYNAMOS  AND  MOTORS. 

By  Crocker  and  Wheeler. 

The  object  of  this  work  is  to  give  simple  directions 
for  the  practical  use  and  management  of  dynamos  and 
motors.     This  work  is  having  a  large  sale. 

100  Pages-             Fully  Illustrated. 

PRICE,  $1.00. 

Electric  Li&ht  Specifications 

FOR  THE  USE  OF 

Engineers  and  Architects. 

Bt  E.  a.  alEBfilLL. 

This  work  gives  the  latest  rules  of  The  National 
Electric  Light  Association,  of  the  National  Board  of 
Fire  Uoderwriters,  and  of  The  New  England  Insurance 
Exchange. 

tt6  Pages* 

PRICE,  $1.50. 

THE  ELEGTRIG   RAILWAY 

IN 

THEORY  AND  PRAeTlGE. 

Bx  Cbosby  and  Bell. 

This  is  a  complete  treatise  on  the  construction  and 
operation  of  electric  railways,  and  will  commend  It- 
self to  the  electrical  engineer,   and  to  the  practical 

manager. 

400  Pages.        Profusely  Illustrated. 
PRICE,  S2.50. 

HIGH    POTENTIHL 

AND 

HIGH    FREQUENCY. 

Experiments    with    Alternate     Currents. 

Et  Nikola  Tesla. 

A  lecture  delivered  before  the  Institution  of  Elec- 
trical Engineers,  London. 

146  Pages.           Fully  Illustrated. 
PRICE,  $(.00. 

THE  ELECTRIC  TELEGRAPH. 

BtF.  L.  Pope. 

The  fourteenth  edition  of  this  celebrated  work  is 
rewritten  and  brought  down  to  date.      A    technical 
hand-book  for  electricians,  managers  and  operators. 

234  Pages,                      Illustrated. 
PRICE,  $1.50. 

SCIENCE 

SERIES. 

The  series  now  numbers  103  volumes,  and  embraces 
works  on  every  subject. 

IG  mo.  Boards. 

PROFUSELY  ILLUSTRATED. 

Price,  50c-  Each. 

STfVNDRRD 

ELEGTRIGAL  DGTIONIIRY. 

By  T.  O'Connor  Sloane. 

This  new  work  should  be  in  the  hands  of  all  who 
desire  to  keep  abreast  with  the  progress  of  the  greatest 
science  of  the  times. 

600  Pages.           300  Illustrations. 
PRICE,  S3.00. 

Any  of  the  above  books  sent  promptly,  postage  prepaid,  on  receipt  of  price. 

SEND    IN    YOUR    ORDER. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Bids.,  Ghicaso.  Ill 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


B.  J.  Arnold,  Mem.  a.  i.  e.  e.. 

Consulting  Electrical  Engineer, 

Specialty:   Electric  Eailwaya  and  Power  Sta- 
tlODS. 

574-570  Rookery,  Chicaeo. 

Chas.  G.  Armstrong, 

Expert  and 
Electrical  Engineer, 

Aaditoriam  Tower,  Cliicaeo. 

Wm.  H.  Bryan,  m.  Am.soc.M.E. 

Mechanical  and  Electrical 
Engineer. 

Consultations.  Reports,  Estimates,  Plans,  Speoi- 
1      fioations.  Superintendence,  Teste,  Purchasing. 

1                 Tnmer  Batlding,  St.  L<oais. 

vVilliam  D.  Ball,  b.  s  (e.  e) 

Consulting  Engineer, 

1G«7  Monadnock  Bldg , 
4'liioago. 

TeU-phone  Slain  3:i46. 

N.  S.  Amstutz, 

Mechanical  and  Electrical  Engineer. 

New  Electrical  Devices  Perfected  for 
i                   Shop  Construction. 
j                      Testa,  PlanB,  EatimateB, 
1                      Bnpervlslon  and  Eipert  Opiolona 

1    aw  BlacUstone  ltlcle„  Cleveland. O 

The  Allen-Hussey  Co . 

General  Electricians  ami  Contrnctnrs. 
Electric  lii^ht  and  powt^r  coostructinn.  incan- 
descent   light    wiring;    telephone,    watchman's 
clock,  annunciator,  burglar  alarm,  electric  bell 
syj^temp,  etc.     Esiimates  furuiehed  from  archi- 
tects' and  ens^iiieers'  ppeciflcalions.    Telephone, 
Main  1061.    Established  1SS9;  lacorporatc-a  la92. 
«ll-;i;i  Uandoph  Nt ,  Chiratso. 

Goltz  &  Sinclair, 

Electrical  Engineers  and  Contractors, 
Manufacturers'  Agents, 
Tel.  912.              Agents  for  Ideal  Engines. 
Academy  Bid?.,  Slilwaukee,  AVis. 

The  Louis  K.  Comstock  Co. 

Electrical  EogiLeers 
ard  Contractors. 
l-l:»7  3s  Monadnock  Blk.,  diicagn 

Branch  Office,  Hodges  Bldg.,  Detroit,  Mich. 

The  Consolidated  Eng.  Co., 

Designers  and  Builders  of  Electrio 
Light  and  Power    Plants,     Electric 
Railways,  Water  Works,  Ic©  Making 
and  Refrigerating  Plants. 
821  Pine  Street,       -       -      -      St.  Louis. 
Alfred  C.  Einstein,  Prest.  and  Treas. 

Thomas  V.  Hall,  Vice-Preet  and  Secy. 
Joha  A.  Henry,  Supt.  Electrical-  Con. 

^^^  ^pfl^  ^i^^  ^V  VV  ^^^^          On    electrical  subjects   sent    to    any         I^^^B  ^^^k  ^^*V 'VV 
■i^  W    ■  ■     ■    Vm,     %iiffk          address  on  i^celpt   of   price,   postage          ■§ "   Wmt    94        Ml 
M^%J^  ^^^mm^^JP                                        Publishing  Co.,                     JLt      A^^CH^CMb 

6  Lakeside  Building,          -         CHICAGO. 

J- 

.  s. 

■wsis. 

Analytical 

and 

Consulting 

Chemist 

AND  ASSAYEE, 

Room 

f2, 

81  Clark  Street. 

(^"Prices  on  application. 


Certificate  of  Analysis,  No.  918.  Chicago,  March  9,  1894. 

This  Certifies  that  I  have  analyzed  sample  of  Sal  Ammoniac,  marked 
"A.  O.  Sal  Ammoniac,"  submitted  by  Western  Electric  Company. 
I  find  the  amount  of: 
Ammonium  Chloride  contained  therein  to  be  99.51  per  cent. 
Ammonium  Sulphate         "  "  "        0.03 

Moisture  "  "  "        0.13         " 

Non- Volatile  Matter         "  "  "        0.02         " 

Organic  Matter  "  "  "         0.31         " 

The  Non- Volatile  Matter  consists  of  Iron  Oxide  and  Alumina. 

Signed,  J.  B.  WEIS. 


•» 


624  pages,  13.00. 


158  pagee,  $1.00. 


135  pages,  $1.00. 


140  pages,  $1  00. 


An  Excellent  Series  of  Electrical  Books. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Library.  Send  in  your  Orders. 


ELECTRICIAN  PUBLISHING  COMPANY,  6  Lakeside  Bldg.,  Chicago. 


MARO  S.  CHAP.VIAN,  Pres. 


THOMAS  C.  PERKINS,  Vice-Pres.  JOHN  L.   BUNCE,  Sec'y  and  Treas.  TH.  GONE  T,  Supt. 

THE  MATHER  ELECTRIC  COMPANY, 

Power  Generators  for  Liahtina:  and  Railway  Purposes, 

Complete  Station  Equipments. 

Mather  Apparatus  for  sale  exclusively  in  tht  ir  respective  ttrritorits  by  the  following  well-known  and  reliable  Contractors: 

J.  HOLT  GATES,  1140  Monadnock  Buildins,  Chicaso.  Western  Contractor. 

H    B.COHOiit   CO  .  20:t  Broadway,  New  Yoi-k:     Mew  Yo-k  City.  Brooklyn  and  vicinitj   ami  Slew  Jersey 
H.  31.  A\GIEiC  &  CO.,  64  Federal  St..  Boston,  jlla-is  :    Slew  eusland. 

S.  ar.  BLiAKE,  £Imira,  IVew  York:    Blorthern  and  Wesiern  Kew  York. 

TSE  WII.L1  &  FISUK.  COMPAV  If,  818  Mar /tec  St.,  San  Francisco,  Cal. :    Agents  for.the  Paclflc  Coast 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS, 

Recent  ImprovementB  made  in  the  New  American  Turbine  have  Increased  the  power  as  per  their  dlani. 
eter,  and  produced  greaier  efficiency  from  whole  to  half  water  than  any  other  turbine,  as  evidenced  by  the 
follow  ng.  copied  from  certified  tests  made  at  Holyoke  Maes.,  on  the  datee  named,  and  signed  by  A.  F.  Sick. 
S^  man,  engineer  in  charge  of  experiments,  and  E.  S.  Waters,  hydrnulic  engineer. 

The  originals  of  theee  certificates  and  tesis  of  other  sized  wheels  can  be  seen  at  our  office. 


Test  of  a  45  inch  Wheel-Jnly  9,  1894. 

TfHt  of  a  43-inuli  Wheel    July  14, 189*. 

Head. 

Rev.  per 
Mln. 

Cu.  rt. 

per  Sec. 

Horse 
Power. 

P'rCent 

79  76 
82.58 
82.18 
79.31 
76.52 

Whole  Gate 
7a           " 

K 
'/, 
V4 

Head. 

Rev.per 
Min. 

Cu.  Ft.  [  Horse 
per  Sec'  Power. 

P'rCent 

Whole  Qate 
% 

'4 

16.06 
16,42 
16.78 
17.03 

16.8a 

119.17 
122.00 
117.33 
111.83 
118.67 

141.68 
127.18 
112.60 
98.12 
82.17 

205.27 
195.19 
175.74 
149.99 
118  40 

16.33 
16.66 
16.69 
17.13 
17.48 

128.00 
134.80 
129.33 
12.1.25 
121.00 

134.18 
120.85 
104.85 
92  76 
70.80 

199.86 
188.14 
162.89 
142.  <0 
98.85 

80.50 
83.09 
82.77 
79  21 
70.f0 

Por  Information  and  oatalogae  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO..  Dayton. 0.,U.S  A. 


/lNNl/NOAT01l5.BEiL5.BATTERiE^ 

^  Gataloques  AND  Quotations  ON/\ppLi(ATiOh4 

PARTRiefeQRTER^./J^l?5Kecond  $t 
^pmfmmm      J^hIWDEL^HIA  • 

6s<abli;hed  iser 


^viEost   TD^a.xculDlo   ^a.tter3r   Cells   ^zod.-a.ce<a.. 


TElS'X'JiJ^ 


rrnTJSTisi^ 
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0 
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o 
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H-^ 

■§ 
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a. 

0 
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.J 
3 
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(0 

ST'    ■*  S 

fj   ^  » 

^  "^  p: 

«   cr?  M. 
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By  E.  A.  aiEBBIl.Ij, 

ne  Pages.    FHce^  prepaid^  tl.60. 


For  the  use  of  Electricians, 
Engineers    and   Architects. 

NO    MAN 

contemplating  the  erec- 
tion of  an  electric  light 
plant  can  affcrd  to  be 

WITHOUT  IT. 


Manufactured  by  The  Butler  Hard  Rubber  Co.,  33  Mercer  St.,  N.  Y. 


Electrician  PublisbiDg  Company, 

6  LAKESIDE  BUILDING,  CHICAGO. 


ppELMN^"^i| 


Gas, 
Gasoline 


THE  OTTO 

ENGINES 


and 
Natural  Oas 


Electric  Lighting. 

Sizes  2  to  250  H.  P. 

Electric  L''ght  Plants  in  Operation  from 
2  to  250  H.  P. 

The  Otto  Gas  Engine  Works, 

l>HIL.AI>BLI'HIA. 


THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted    for  Electric  Work. 

Gives  more  poirer  as  to  diameter  witli  a 
higher  percentase  of  usefnl  effect  ihanany  oiher 
w.'tf  r-wh«*el  heretofore  made.  AU  sizes,  right  and  left 
hand,  arc  bailt  from  patterns  perfected  under  eystematic  teste  in 
the  Holyoke  Tet-ting  Flume. 

Parties  having  power  plants  which  are  unsstisfaotory,  and 
those  contemplating  the  improvement  of  powere,  will  find  It  lo 
their  interest  to  confer  with  me,  as  I  am  willins;  to  guar- 
antee re»<ults  ivhere  others  have  failed,  no  mat- 
I  e  c  ivhat  make  of  tnrbinw  has  been  in  use.  STATE 
K  '^•Ol  IKKMENTS  AND  S»£NI>  FOB  CATA- 
1.00UE. 

S.  MORGAN  SMITH,  York,  Pa. 

Estimates  famished  for  complete  power  plants  and 
results  guaranteed. 


MICA 

Eugene  /Vlunsell  &  Co. 

2ie  WATER  ST..  N.  Y. 


CUT    *ND    UHCUT 

-  India  and  Amber  - 
SUmped  Solid  Sheet 
SEGMENTS 
•-o  RHEOSTAT 


rilCANITE 


TAPER  RINGS, 
TUBES.    - 
SEGMENTS. 
TROUGHS. 

PLATES,  CLOTH.  &c.  Mica  InsulatorCo. 


Send  for  Ouloeue  and   Prices. 


218  WATER  ST.,   N.  V. 


ACCMTS    WITM     ruLL    STOCKS    OH     HAHO: 

W    H    Sills.  a.  S    Paotrtoce.  Sincl>i»  Randall.  E-_  S._ Beach  &  Co  . 

Lake  Street.  Chicaeo-     B'U  Commerce  BJe-Sl  Louis     yj  W  4thSL.OnclnrwU- 


Successful  ^anutacturers  are 

7i'ont  to  investigate  fully  before  adopt- 
iyig  any  mechanical  appliances,  and  it 
is  to  such  that  we  sell  our  Vacuum 
Feed  Water  Heater  and  Purifier,  the 
Webster  Separator,  and  Williames 
I'aanim  System  of  Steam  Heating. 

II  e   I'///  Ac'  pleased  to  send  you  Catalogues  of  these. 

marren  mebster  8.  Co., 

NO  5  ffiatnactt,  11.  3- 

Ne  \  Vlh:^ — rJ6LibL'7t_v  Stroec.  Chicago— Moaadu^ck  Bailding. 


GarlocH  Packings 

for  Steam,  Water,  Gas,  Ammonia,  ttc. 

NONE  GENUINE  WITHOUT  THIS  TRADE-MARK. 

Economical,  Reliable,  Durable  and  Guaranteed. 

Correspondence  solicited.     Send  for  Catalogue  ^.nt:  Prices 


NEW  YORK. 
CHICAGO. 

philadelphia. 
Pittsburgh. 

OMAHA. 
bT.   LOUIS. 


Factories 
and  main  offices: 


Palmyra,  N. 
Rome.  Ga. 


On  electrical  subjects  sent 

to  any  address  on  receipt 

of   price,  postage 

Electrician  PnblisliiDg  Co., 

6  Lakeside  Building. 
Chicago. 
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The 


"CLIMAX"BiER 

Tbree  Boilers  Sold  GMcago  Edison  Co. 


The  Only  Boiler  Tested  at  the  World's 
Columbian  Exposition. 

The  only  NON-EXPLOSIVE  boiler  made. 
Will  save  you  money  on  coal. 
Bnilt  in  nnits  from  60  to  1500  H.  P. 


MANUFACTURED  BY 


new  Catalogne. 


ClonbrockSteam  Boiler  Works, 

Grinnell  and  Court  Sts.,  BROOKLYN,  N.  Y. 


J.  H.    McEWEN   MFG.  CO., 

Aitofflatic  Ecpes,  iiotli  Vertical  an!  Horizoiital,  from  12  to  600  h.  p. 

nilD  OIIADAUTCC-  The  engine  Bhall  not  run  one  revolu- 
UUn  UUAnAn  I  CL  .  tion  slower  when  fnlly  loaded  than 
■when  ronning  empty,  and  a  reduction  of  boiler  preaeure  from 
the  greatest  to  that  neceseary  to  do  the  work,  will  not  reduce  the 
speed  of  engine  one  revolution.  Any  engine  failing  to  meet  this 
guarantee  becomes  the  property  of  the  purchaser  upon  payment 
of  one  dollar. 


It  is  one  of  the  Most  Economical  Engines  on  the  Market. 

S£ND    FOB    CATAI^OerE. 


Main  Office  and  Works:  RIDGWAY,  PA. 


Sales  Agents:    Pepper  &  Begisteb,  Provident  Bide-.  Philnde'lphiR,  Pa  ;    Wm.  Srarpe,  937  Uonadnock 
Bids..  Chicago,  111.;  C.  H.  W.  CopelanI',  141  Liberty  St.,  Nhw  Vorb. 


Save  Money  and  Economize 


BY    USING 


GREEN'S 
ECONOMIZER 

FOR  STEAM  BOILERS. 

Can  be  applied  to  any  type  of  boiler  without 
stoppage  of  works. 

High  temperature  o£  feedwater  much   above 
boiliug  point. 

Catalogues,  Plans  and  Specifications 
on  Application. 

SOLE  MAKERS  IN  THE  UNITED  STATES 


THE  FUEL  ECONOMIZER  CO., 


MATTEAWAN,  N.  Y. 


CHICAGO    OFFICE, 


574   THE   ROOKERY. 


Watertown  Engines 


Will     meet   any   guaranty   in    regulation, 
economy  or  general  elEoiency. 

Watertown  Steam  Engine  Co., 

WATERTOWN,  N.  Y. 

Watertown  Steam  Engine  Co.,  1136  Monadnock  Blk.,  Chicago. 
Watertown  Steam  EngIneCo.,1'20  Third  Ave.  N.,  Minneapolis. 
Watertown  Steam  Engine  Co.,  2'2i  W.  Main  St  ,  Louisville. 
Howell  &  Chaee  Machinery  Co.,  Kansas  City, 
Pond  Maahlnery  Co..  St.  Louis. 


WE  DON'T  MAKE  ANYTHING  ELSE     JA 


send  for  Catalosne  **A" 

And  Printed  Jllatter. 


UT  TQbalai  and  6-iacli  Tube  Boilers,  Flange  Steel,  Weldless  Braces,  Eclipse  Ilanboles. 

FULTON  STEAM  BOILER  WORKS,  BIGHHOND,  IND 


•  ••••    , 


THE  BROWNELL  &  CO.,  Bayton,  Ohio, 


*» 


:;3fe 


MEtaafaeturers  of 

AUTOMATIC, 

THROTTLING 

ENGINES, 

BOILERS, 

STANDPIPES. 

TANKS  and 

GENERAL 

SHEET  IRON 

WORK. 


Having  one  of  the  largest  boiler  manufactories  in  the  country, 
equipped  with  the  latest  and  most  approved  machinery,  we  are 
prepared  to  equip  Complete  Steam  Plants  ready  for  operation. 


BINDERS 


For  the  Western   Electrician 

Electrician  Publishing  Co., 


O  liakesifle  Bids., 


Chicago. 


$1.00 


J.  C.  BRILL  COMPANY,  PHILADELPHIA, 

buhdees  or  eailway  and  tramway  oaes  or  all  classes. 


THE 
IMPROVED 


ROOT 


WATER 
TUBE 


BOILER. 


Best  Adapted  to 

High  Pressures. 

HIGHEST  ECONOMY. 

Absolutely  Dry  Steam. 


ABENDROTH  &  ROOT 

;  MFa.  CO., 

28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R'y. 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'c  ock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance, 

Chicago  Ticket  office,  207  Clark  Street. 


Special  attention  given  to  the  building  of  Electric  Motor  and  Trail  CarB. 
Builders  of  Brill  No.  ai  Track -with  solid  forged  frame,  and  '^Eureka"  Maximum  Traction  Pivotal  Track. 


Gleveland.O. 

80  SENECA  ST., 

Near  Union  Dapot. 

New  Gear  Shop. 

GEO.  B  GRANT. 


Unproved  Racine  High  !$peed 


AH  sizes  carried  Jn 

stock. 
Over  2,600  in 

use. 


Marine  and 

Yacht  Enerinea. 

Porcupine 

and  Tubular 

Koilers. 


SUPERIOR;  REfiOUmON 
AND  ECONOMY  rop.  . 

EECTRIcljliHTING 

A^fiENERAL     -       "^"^ 
•c^^  PURPOSES 


nardware  lo.,  -woeks;  kacinb,  wis. 

W.  F.  PARISH,  General  Sales  Alanager, 
Home  Insurance  Building,  CHICAGO. 


m-^^.^M^irupiEs  P  H  O  S  P  H  O  R-B  R  O  N  Z  E 

recjuade MARKS.       Ingots,  Castings,  Wire,  Sheet  &c. 

ThePhosphqr  Bronze  Smelting  Co.LiMiTEO 
)      2  200WashingtoiiAve,Philadelphia.,Pa. 

L        ORIGINAL  MANUFACTURERS  OF  PHOSPHOR-" 

V     Bronze  IN  THE  United  States  AND  Sole 
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GLEASON'S  STANDARD  FIXTURE  CUT-OUTS,  ETC.,  iTC. 


GLEASON'S  LIGHTING-BUG  CUT-OUT. 


Enlareed  cut  showing  construction  of  Gleason's  Porcelain  Llghtlng- 
Bue  Cut-Out  covered  with  porcelain. 


FULL  SIZE  CUT  (When  Closed) 


Cliuos's  Porcelain  Li^htin^-Sug[  Cut-Out, 

with  porcelain  cover. 

Smallest  Covered  Solid  Porcelain  Cut-Out 
on  the  Market. 

Price  Each,  Complete,  22i  eta.  lAst. 


PRICES 
SUBJECT 

TO 
RE6UUR 
DISCOUNT. 


(Without  Cover.) 

Price  Each  10  cts.,  in  Porcelain. 

FIXTURE  WIRE 

SEPARATE  FROM   FUSE  WIRE 

WHILE  ON  SAME  BINDING   POST. 

Best  and  Smallest  Cut-Out  Made. 

E.  P.  GLEASON  MFG.  CO., 

181  to  189  Mercer  St., 


Chicago  Office: 

91    DEARBORN  ST. 
F.  li.  Johnson,  Manager. 


COR.  HOUSTON  ST., 

NEW  YORK  CITY. 


HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  10  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  oie  plate. 

Cut  illustrates  i-way  or  cotnmutaiion 
switch,  controls  n  light  or  group  of  lights 
fri.m  any  desired  number  of  points. 

SEXD  FOB  CATALOGUE. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 

ELECTRICAL  BOOKS 


SEND  US  YOUR  ORDERS. 


ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Buildine.  CHICAGO,  ILL 


ARC 


LAMPS 
FOR 

Both  Alternating  and  Direct. 


INCANDESCENT  CIRCUITS, 


standard  "W^ard"  Lamps,        -        SlO  Each. 

TWO  IN  SERIES  ON  110  VOLTS.    Globe  and  Resistance,  $2  extra  per  lamp. 

A  COMPLETE  LINE  of  ENTIRELY  NEW  Arc  Lamps. 

SIMPLEST.    STRONGEST.     SUREST  FEED. 

Easiest  and  Cheapest  to  Maintain. 

SPeCIKL      1-H2«TPS     01=     HL.I-     KINDS. 

\A/r-lto  Tis  tor  Ol.x-o'u.lci.x's. 

We  carry  a  stock  of  FIDELITY  carbons  and  IMPORTED  CORED  carbons, 
which  vre  are  selling  at  reduced  prices. 

Users  of  Arc  Lamps  should  Write  as  for  Prices. 

Electric  Construction  &  Supply  Co., 

IS  Cortlandt  Street,  New  York. 

(Kstabllslied  1881.) 

Wallace  Electric  Co,,  Agents,  307  Dearborn  Street,  Gbicago,  111. 


The  Hoyt  Standard  Ammeters  and  Voltmeters  for  liamp 

and  ]![eter  measurement  on  AJternating:   Cnrrents  are  now 

-.    ready  for  the  market. 

Send  for  oar  1894  Catalogue  which  contalDs 

the  above  and  other  new  inBtminentB 

of  oar  manufacture. 


Whitney  Electrical 
Instrnment  Co., 

PENACOOK,  Jr.  H. 

Pactorlea:  Penacoot,  N.  H.;  Sherbrooke,  P.  Q.,  Can. 
AGENTS : 
HENBY  F.  KELLOGG,  General  SelUng  Agent. 
Baliimore,  Md.:  The  Poole  Electric  Co. 
Boston,  Mass.:  Warren  8.  Hill. 
Boston,  Mass.  (New  Encland):  W.  B.  Southgate  & 

Co.,  146  Franklin  St. 
Chicago,  III  :  Electric  Appliance  Co. 
GlDolnDatl,  O  :  Nowotny  Electric  Co. 
Halifax,  N.  8.:  John  Starr,  Son  &  Co.,  Ltd. 
^ew  York  City:  Geo.  L.  Colgate,  136  Liberty  St. 
San  FranclBco,  Cal.:  OaMfornla  Electrical  Works. 
St.  Louis,  5Io.:  St.  Lonls,  Electrical  Supply  Co. 
Little  Rock,  Ark.:  The  Brown  Elec.  &  Maoh'ry  Co. 


Minneapolis,  Minn.:  Electrical  En^neerlng  Co. 
Denver,  Col.:  Bussell  &  Officer  Elec.  Constr.  Co. 
Omaha,  Neb.:  Western  Electrical  Supply  Co. 
Seattle,  Wash.:  Northwest  Fixture  Co. 


1821. 


MORRIS,  TASKER  &  CO., 

INCORPORATED. 

Offices,  222-224  S.  Third  St..  Pliiladelpliia.  Pa. 


1888. 


PASCAL  IRON  WORKS, 

PHILADELPHIA. 


DELAWARE  IRON  WORKS, 

NEW  CASTLE,  DEL. 


-Manufacturers  of- 


ELECTRIC  LIGHT  and  RAILWAY  PIPE  POLES  A  SPECIALTY. 
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WESTERN    ELECTRICIAN. 


J(lst  What  Yo(i  Are  liooklng  Fof  1 


A  NEW  AND  VALUABLE  BOOK. 

ELECTRIC  LIGHTING  PLANTS 

■naiElIIB    COST    .ii.3^3D    0^:BI5-A-TI01^. 


f 


Data  compiled  from  station  reports  of  electric  lighting  plants  employing  overhead  circuits,  with  suggestions  pertaining  to 

the  information  usually  desired  by  the  non-technical  purchaser. 

With  Numerous  Illuslrations,  Diagrams,  Plans,  Tables,  Etc.    273  Fages.    Cloth.    Price  $2.00,  Postage  Free. 

This  work  gives  all  necessary  data  for  the  erection  of  an  electric  light  plant  of  any  size. 

THE  COST  OF  ARC  LIGHTING.  THE  COST  OF  INCANDESCEKT  LIGHTIBG. 


READ  THE  TABLE  OF  CONTENTS: 


Altematiog  Arc  Lamps,  Arc  Plants,  Belting,  Eollere.  Boiler  Settings,  Boiler  EfflciencieB,  Boofes, 
Building,  Cost  of  Arc  Dynamos  and  Lamps,  Cost  of  Arc  Plants  Erected,  Cost  of  Alternating  Dynamos, 
Cost  of  Alternating  Plants  Erected,  Cost  of  Belts,  Cost  of  Boilers,  Cost  of  Ericfe  Chimneys,  Cost  of  Cop- 
per for  Alternating  Circuit,  Cost  of  Corliss  Eogines,  Cost  of  Compound  Corliss  Enerines,  Cost  of  Com- 
pound High  Speed  Engines,  Cost  of  Condensers,  Coat  of  Friction  Clutch  Pulleys,  Cost  of  Heaters,  Cost 
of  High  Speed  Engines,  Cost  of  Incandescent  Dynamos,  Cost  of  Idlers,  Cost  of  Injectors,  Cost  of 
Meters,  Cost  of  Motors,  Cost  of  Operating  Lamp^i  per  hoar.  Cost  of  Power  GeneratorSj  Cost  of  Poles, 
Cost  of  Plain  Pulleys,  Cost  of  Pillow  Block^^,  Cost  of  Pumps,  Cost  of  Shafting,  Cost  of  Shaft  Couplings, 
Cost  of  Stacks — iron.  Cost  of  S tacts— brick,  Cost  of  Steam,  Cost  of  Transformers,  Cost  of  Wire, 
Chimneys,  Circuit  Loss,  Contract  Blanks,  Current  Distribution,  Circuits— overhead,  Circular  Mils  of 


Wire,  Depreciation,  Direct  Connected  Apparatus;  Dynamos,  Dynamo  Data,  E:onomy  of  Gondenein?, 
Economy  of  Covering  Steam  Pipes,  Economy  of  Heater,  Efficiency  of  Engines,  Engines,  Equivalent 
of  Current  in  Horse  Pow^r,  Equivalent  Rates  of  Lighting,  Fuel,  Horse  Power  of  Belting,  Horse  Power 
of  Motors,  Horse  Power  of  Shafting,  Incandescent  Arc  Lamps,  Instruments,  Instructions  for  Employes, 
Insulation,  Labor,  Load  Chart,  Meter  Connections,  Municipal  Ownership,  Natural  Gas,  N.  E,  L.  A.  Stand- 
ard Rules,  Oil,  Outcome  of  Practical  Managenient,  Pole  Line,  Pulleys,  Rope  Transmiesion,  Resistance 
of  Wire  Rules-Fire  Uuderwrlterf,  Report  Com.  on  Data  N.  E.  L  A.,  Reports  of  Citiea  Owning  Plant, 
Beport-J  of  Cities  Contracting,  Stock  Room,  Shafting,  Transformers  Transformer  Curves,  Wiring 
Tables— Primary  Wiring.  Wlriag  Tables— Secondary  Wiring,  Wiring  Tables,  Motor  Wiring,  Wire,  Wire 
Formula,  Water  Power,  Wood  as  Fuel. 


The  Only  Book  of  Its  Kind  in  the  English  Language.    Price,  $?.00. 


ELECTRICITY  FOR  ENGINEERS. 

New  Edition,  Just  Out!    Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated, 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTENTS.— CHAPTER  I:  Electricity;  Positive  and  Negative;  Conductors,  Non- 
conductors and  Insulators;  Electro- Motive  Force;  Volts;  Resistance;  Ohms;  Current:  Amperes.- 
CHAPTER  II:  Dynamos;  Magnets;  Field  Coils;  Electro  Magnets;  Permanent  Magnets.-CHAPTER  III; 
Armatures,  Construction  of,  Different  Kinns  of;  Commutators,  How  Made  and  Connected;  Heating  of 
Armatures;  Eddy  Currents,- CHAPTER  IV:  The  Current;  How  Produced;  Induction:  Series  Wound 
Dynamos;  Shunt  Wound  Dynamos;  Exciting  the  Fields;  Constant  Current  and  Constant  Potential  Dyna- 
mos; Series  and  Parallel;  Parallel  or  Multiple  Arc  System.  — CHAPTER  V:  Incandescent  Lamps;  Fila- 
ments; Connections;  Flashing;  Exhausting;  Testing;  Candle  Power;  Operated  in  Series;  Automatic 
Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series;  Multiple  Series  Cat-Out;  Three  Wire  System^— 
CHAPTER  VI:  The  Arc  Light;  How  Formed;  Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or 
Globes;  Shape  of  Carbons  under  Different  Conditions  of  Earning;  Arc  Lamps;  Regulating  and  Cut-Out 
Mechanism;  Action  of  Current;  C.utch  Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps. — 
CHAPTER  VII:  Commotators  and  Brushes;  The  Brush  Commutators;  Brushes;  Differebt  Styles  of 
Brushes;  Double  Brashes;  Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position 
of  Brushes;  Sparking  at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing, — CHAPTER  VlII:  Cur- 
rent Regulation ;  Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.— CHAP- 
TER IX:  Americin  System  of  Automa'ic  Current  Regulation  ;  The  Dynamo;  Regulator;  Action  of  Regu- 
lator.—CHAPTER  X:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of 
■Circuits  through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial;  Dial 
Controller;  Circuits  and  Connections  of  No.  8  Brush  Dynamo;  Circuits  of  Compound  Wound  Constant 
Potential  Brush  Dynamo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regulator;  Circuits  of  Regu- 
lator; Circuits  of  Dynamo;  Action  of  Reeulator;  Howell  Pressure  Indicator;  Diagram  of  Circuits;  De- 
scription of  Parts  and  Operation.— CHAPTER  XII:  Excelsior  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature:  Diagram  of  Circuits;  The  Regulator  and  Motor;  Action  of  Regulator.— CHAPTER 
XIII;  Schuyler  System  of  Automatic  Current  Reflation;  Dynamo;  Armature,  Commutator  and  Brushes; 
Diagram  of  Circuits  in  Armature  and  Field;  Regulator;  Cirtiults  In  Regulator  —CHAPTER  XIV:  Thom- 
SOD-Houston  System  of  Automatic  Current  Regulation;  Dynamo;  Armature;  Commutator  and  Brushes; 
Controlling  Masnet;  Wall  Controller;  Diagram  of  Circuits;  Air  Blast.- CHAPTER  XV:  Waterhouae  Sys- 
tem of  Three-Brush  Automatic  OurreDt  R  gulation;  Dynamo;  Extra  Brush;  Resistance  Coils  and  Regu- 
lator.—CHAPTER  XVI;  Ampere  Meters;  Tangential  Scale;  Solenoid  Meters.— CHAPTER  SVII:  Volt- 
meters; Pressure  and  Potential  Indicators.- CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle; 
DifEerential  Apparatus, — CHAPTER  XIX:  Wheatstone  Bri  'ge  or  Electrical  Balance;  Diagram  of  Circuits 
and  Methods  of  Use;  Bridge  and  Rheo-tat;  Round  Form;  Square  Form. -CHAPTER  XX:  The  Magneto 
as  a  Testing  Instrument;  Armature;  Field;  Bel;  Diagram  f>f  Circuits.— CHAPTER  XXI:  Coupling  Dyna- 
mos Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Machines.— CHAPTER  XXII: 
Switches  and  Switchboards;  Loop  Switch;  Plug  and  Socket;  Change  Over  Plug  and  Socket;  Conclusion. 
CHAPTER  XXIII:  Electric  Mbtors,  General  Principles  the  Same  as  in  Dynamos;  Types;  Shunt  and 
Series  Motors  Suitable  for  all  General  Purposes;  Regu'ation  of  Shunt  Motors;  Of  Series  Motors;  Coun- 
ter E.  M.  F.;  Direction  of  Rotation  and  Direction  of  Current;  Starting  Motors;  Diagram  of  Connection. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dynamoe;  Principles  of  the  Field 
Field  Currant  Armature;  Winding;  Connections;  Lamination;  Different  Types  of  Alternators;  Regula- 
tion; Leading  Systems;  The  Brush  Generators;  Magnets;  Armature;  Principles  of  Induction.— CHAP- 
TER II:  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures;  Field  Magnets;  Ferrantf 
Armature;  Field  Magnets;  Winding;  Collectors. — CHAPTER  III:  Dynamos,  Concluded;  Siemene  Dyna- 
mo; Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo;  The  Armature;  Self  Induction;  Regula- 
tion— CHAPTER  IV:  Induction  ddls;  Converters;  Transformers;  Economy  of  Distribution;  An  Elec- 
trical H.  P.;  Losses  in  Conductor;  Induction  Coils;  Effect  of  Induction;  Transformers.— CHAPTER  V: 
Trausformers,  Continued;  Induction  Coils;  Converters;  Transforming  Up  and  Down:  Design  of  Trans- 
formers; The  Static  Charge;  Protection  Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil 
Protector;  Difterent  Types  of  Transfprmers.— CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regu- 
lation; Winding  of  Transformers;  Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII- 
Parallel  System;  Series  Arc  Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit; 
Secondary  Circuit;  Placing  of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit. — CHAPTER 
VIII;  Lines  of  Force;  Hysteresis;  Magnetic  Penetration;  The  Circuit  of  Lines  of  Force;  Experiments 
with  Magnet;  Rapidity  of  Reversals  and  Hysteresis.— CHAPTER  IX:  Arc  Lamps;  In  Series;  The  West- 
inghouse  Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  Flat  Carbons. — CHAPTER 
X:  Arc  Lamps,  in  Multiple;  Slattery  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operation. — CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Currents  Differ 
from  those  used  with  Continuous  Currents;  Ammeters;  Voltmeters;  Description  of  Several  Forms  of 
Instruments.- CHAPTER  XII;  Measuring  Instruments,  Continued;  Hot  Wire  luptruments;  The  Cardew 
Voltmeter:  Details  of  the  Instrument;  Low  Potential  Voltmeter.  —CHAPTER  XEII:  Voltmeters;  Double 
Coil  Voltmeter;  Two  Types.— CHAPTER  XIV:  Spring  Meters;  Curled  Spring  Meter.— CHAPTER  XV: 
Twisted  Strip  Instruments;  Diagram  of  Connections  and  Operation  of  Instrument.— CHAPTER  XVI: 
Recording  Meters;  Stanley  Meter;  Construction  and  Principles  of  Operation;  Diagrams  of  Parts;  Slattery 
Induction  Meter;  Description  of  Parts  and  Principles  of  Operation;  Watt  Meter;  Thomson  Meter. 
—CHAPTER  XVII;  Generators  in  Parallel;  Difficulties  in  Operating;  Alternate  Current  Geqerators  In 
Parallel;  Arrangements  of  Circuits  and  Machines  for  Operating  in  Parallel;  Diagram  of  Common  Ar- 
rangement of  Machines  and  Circuits. — CHAPTER  XVIII:  Ohm's  Law;  Strength  of  Current;  Formulas 
and  Examples;  Power  and  Heating  Effects  of  Currents.— CHAPTER  XIX;  Ground  Alarms  and  Leak 
Detectors. 


PRICE,  $2.50. 


Orders  for  Above  Books,  or  any  other  Electrical  Works,  Promptly  Filled  on  Receipt  of  Price.     Postage  Prepaid. 
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The  Wirt  Dynamo  Brnsh. 

Suitable  for  all  Incandescent  Dynamos,  Fating 
3PynamoB,  Alternating  Generators  and  Escitere, 
Electric  Kailway  Generators,  Stationary  Motors. 

WALLACE  ELECTRIC  CO., 

307  Dearborn  St.,-  Chicago. 

ELECTRICITY 


FREE  APPARATUS. 

Diplomas  A"wardkd.  Conrses  in  other  tradea, 
all  inoludlDg  thorough  instruction  in  Mathematics 
and  Physics.  Send  f-^r  3FBEE  Circular  stating  sub- 
ject you  wish  to  study,  to  The  Correspondence 
School  of  Industrial  Sciences,  Scranton,  Pa. 


"H.  W.  J." 

MECHANICAL  CLIP, 

An  exceedingly  simple  and  practical  device  consisting  of  a  single 
casting — no  parts  to  break  or  get  out  of  order.  Provides  a  straight  under- 
run  for  and  does  not  damage  the  trolley  wheel.  It  holds  the  wire  securely 
and  is  practically  non-sparking.     It  is  safe,  economical  and  saves  time. 

Send  for  new  and  revised  price  list  of 

Trolley  Line  Insulating  Materials. 
H.  W.  JOHNS  MFC.  CO., 

240  ^  242  Randolph  St., 

CHICAGO,  ILL. 

New  York.       Philadelphia.       Boston. 


3 


mm 


D5 


5EAMLt5S  •  BRA53^  TUBtSi 

•  CQPPER , 
BRA2£D  BRASS -TUBES  I 
BRA55  RODS'  BRASS-WIRt- 
C?PP£R-RQDS^C9PPERW1RE:-1 

Jf/iD/=0»    SSop/lo/E- 
/iJ.UaTfi!AT£D  C/mioot/S 


FACTS 


/ELECTRICALLY  DRIVEN  MACHINERY  IS  MODERN  AND  PROPER. 
I   CROCKER-WHEELER  APPARATUS  IS  THE  BEST  FOR  THIS  PURPOSE. 
I    LIBERALLY  PROPORTIONED,  A  GENEROUS  FACTOR  OF  SAFETY  AND  ALWAYS  EFFECTIVE 

^F  YOU  ALLOW  US  TO  ADVISE  YOU. 

MANUFACTURERS  AND  BLECTRICAJD  ENGINEERS, 

NEW  YORK,     CHICAGO,      BOSTON,      PHILADELPHIA. 


CROCKER-WHEELER  ELECTRIC  CO., 


INCANDESCENT  LAMPS. 


Blannf actnred,  by 


QojjsJUv^jwum 


WRITE  FOR  REDUCED  PRICES. 


iiO09  toSOl?  Pine  St.,  St.Itonie.no. 


XTeTTT-   i:537-rLa,a2Cio   Beltiii.g:- 


Patent  Grooved  Belting  having  Qroovea  rnnnijig 
lengthwiseof  the  Belt,  serve  ae  channels  to  per- 
mit the  escape  of  air  between  Belt  and  Pulleys, 
to  euch  a  degree  that  the  air  cushion  la  overcome 
and  the  Belt  can  be  ran  very  slack^thereby  taking 
the  heavy  strain  from  the  bearlngB. 

SHULTZ  BELTING  CO.,  St.  Lonls,  Ho. 

Agents  In  all  Principal  Cities* 

BRANCHES: 
164  Summer  Street,  Boston. 

225  Pearl  Street,  New  York. 

129  North  3d  Street,  Philadelphia. 


LUNDELL 

DYNAMOS 
AND  MOTORS. 

Direct  Current,  Slow  Speed, 

Iron  Clad, 

In  Sizes  up  to  30  Kilowatts. 

Lundell  Dynamos  directly  connected 
to  any  type  of  high  speed  engines. 

For  Lundell  Dynamo  and  Motor  cata- 
logues, prices,  etc.,  address  the 

Interior  Conduit 
&  Insulation  Co. 

44  Broad  St.,  N.  Y. 


For  Incandescent 

Lamp 

Filaments. 


SILK  BRAID 

The  greatest  care  taken  in  prodacing  a  uniform,  article. 

BOSTON  BRAID  MFC.CO.i 

27  Beacb  Street,  Boston,  Mass. 


THE  "LEWIS" 


Improved 
Gas  and  Vapor 
Engine 

For  Running  Isolated 

Ellectric  Plants, 

Is  warranted  to  give  a  perfectly 
steady  light,  and  to  produce  the 
same  cheaper  than  gas  and  very 
much  cheaper  than  if  purchased 
£rom  a  central  plant. 

For  prices  and  particnlars  In- 
quire of  the 


WEBSTER  MFG.  CO., 


1075  VTest  Fifteenth  Street,^ 


Electric  LIghtiDg  and 
Bower  Apparatus. 


THE 


The  Brush  Double  Arc 
Lamp  Patents  sustained  by 


repeated  decisions 
of  U.  S.  Courts. 


BRUSH 


ELECTRIC  CO., 


Agencies  in  all  large  cities. 

The  Bueaell  &  Officer  Electrical  Construction  Co.,  Denver,  Col. 
BagnaU  &  Hillls,  Yokohama,  Japan. 


Office  and  Works,  Cor.  Belden  and  aiason  Sta., 


Cli£VKrd.ND,  OHIO. 


OF 

19  J89i 


$3  per  Annum. 


EVERY  SATURDAY. 


1 0  cents  per  Copy. 
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SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED.  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

"'Tr-'hixsoT''         Simplex  Hlertrical  Company, 

1137  Monadnock  Block.  CHICAGO.  75-81   Comhill,  BOSTON,  MASS. 

MANTTFACTnBEB  OF 

XnrSUIiATED    EIiEGTRIG    17VIRB, 

FLICXXBLE  COBDH  and  CABLES. 

BOO  and  30e  North  Third  Street.       -        -        PHIIiJlDBIiPHIA,  PA, 


16C.P.iiiiiM.lots,25c.'' 
32C.P.inil.lots,35c. 


ICn  P  Anchored  Ffld- 97 If 
lU  U.  r.menlRy.lamp.til  2I 


INCANDESCENT  LAMP. 

N.  &  0.  PATENTS. 


E^pei  ial  Prices  will  be  made 
to  Largre  i'onaumers 


■  •  BEACON  VACUUM   PUMP  & 
"  ELECTRICAL  CO. 

Headquarters,  IrvingionSt.. 
I  Boston,  Mass. 

Oflires: 

NEW  YOE«  ,  39norUalldt  St. 
PHILADELPHIA, 

305  Hale  Bldg. 
CHICAGO,  3-'3  Dearborn  St. 


Aetna  Railway  Insulators, 
Anderson  Line  Material, 

Manufactured  solely  by  ALBERT  &  J.  ffl.  ANDERSON, 

289  to  293  A  Street,  Boston,  Mass. 

CorrespoDdence  Solicited. 


PARTRIDGE 


Send  for 
Samples. 


CARBON  GO. 


WESTON  ENGINES. 


High  Pressure  Boilers. 

Complete  Power  Plants> 

Estimates  and  Drafprngs  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 

BEPRBSENTATIVES. 

J0LIAN  SOHOLL  t  CO.,  -  126  Liberty  St.,  N.  T.  City. 
HOFF.VIAN-RUSSELL  CO.,  -  82  Lake  St.,  Chicago,  IlL 
SCKANTON  SUPPLY  i  MACH'Y  CO.,  -   Soranton,  Pa. 


Catalogue  in  Press. 

NEW  GOODS—NOVELTIES. 

Send  Your  Business  Card  for  Copy. 


The  Hollzer-Cabot  Electric  Co., 


INDESTRUCTIBILITY 

le  a  desirable  feature  at  all  times,  bat  that  the  word  could  ever  be  applied 

to  such  a  periaCiable  device  as  a  .^^--^y^-.^ 

•a(7zi.A.za-sx^<:>z«.]ME:Ei  itT" 

Has  been  beyond  even  the  dream  of  the  station  manager. 

However,  and  to-day  we  are  OPIfERING  *  'WOSDEK  la  the  PACKARD 

TjlAJ^iSUf'OltllEK.    It  cannot  be  burned  out  or  worn  ou^.    Lea-rn  more  ab'oMt  ft. 

ELECTRIC  APPLIANCE  COMPANY,  Electrical  Supplies, 

Manutacturers:  Packard  Electric  Co.,  Warren,  Ohio.  ***  Madison  Sr.,  Cllicago. 

:.  -...    Ill    iJ  , 


BEST  OF  ALL  IS 

Hade  by  J.  H.  BITNIIEIili  d.  O'O.,  76  Gortlandt  St.,  UTew  Tork. 

Bett  Construction  and  Ingredients.  Strongest,  most  Durable  and  Sellable.  Size  6z3Vi,  ^0  ctl.  p.r  m& 
LIBEBAL  DISCOUNTB. 

GRAPHITE    SPECIAIiTIES 

FOB     KLKOTBICAIj     vses. 

SrapUte  Bods  of  Tarlons  IienstbB,  from  1>5  Olun  to  lOO  Ohm*  Bealatanes 

to  the  Ineh.    uraphlte  Boxes  and  Omclblea,  BesUtlne  Haats 

of  4.O0O  Oesreea.    InanlrleB  CUadly  Answered. 

IDS.  DIXOK  CRUCIBLE  CO.,      Jersey  City,  N.  J. 


KARTAVERT. 

HARD  FLEXIBLE  FIBRE  IN  SHEETS,  RODS,  AND  TUBING- 

For  Electrical  and  Mechanical  Purposes,  Railway  Duet  Guards,  Washere, 
and  PackingtK.     Pat.  Insulating  Cleats. 


MAKUFAOTUBED  BY 


THE  K&RT AVERT  MFG.  CO..  Wilmington,  Del. 

NatiORal  India 

Rubber  Co.'s 

Wires  and  Gabies. 


Factory  and  Offices: 


FREDERICK  8.  MINOTT,  General  Manager. 

BRANCHES:  w^^,^^^,       «.     . 

New  York  Office.  481  Broadway.  H.  L.  Burdlck,  Mgrr.  RRIQTOI       R     I 
San  Francisco,  571  and-579  Market  St.  UHIW  I  WUj  II.  I* 

Chicago,  MetropoUtan  Electric  Co.,  18C-188  Fifth  Ave. 


Always  in  tlie  Lead. 
Beware  of  Imitations. 
Look  for  tlie  Rooster  on 
Every  Package. 

THE  STANDARD  PAINT  CO.,  2  Liberty  St.,  New  York. 

Metropolitan  Electric  Co. ,  186-188  Fifth  Ave.»  Chicago. 


S.'£fe^S^C°H\™/E'S,jBu---^°"°«™- 


GEO.  T.  MAN80N, 

Genu  Snpt. 


W-  H.  HODGINS, 

Secretarf. 


THE  OKONITE  COMPANY, 


LIMITED, 


13  Park  Row,  New  York. 

INSULATED 

WIRES  ALBCABLES, 

For  Aerial,  Submarine  and  Underground  Uit. 

Candee  Aerial  Wires. 
IVIanson  Protecting  Tape. 
Okonite  Waterproof  Tape. 

HR4NCHES-   flhicaeo.  Boston.  Phil»aelpliia,  Pitrabargli,  Minneapolis,  Cincinnati, 
Kansas  City,  Omaha,  Louisville,  St  Louis,  San  Francisco,  Li.ndon  and  »o.  America. 


A-W^ 


.New  York  Office, 

114  liiberty  St. 


93  Franklin  St., 

BOSTON,  MASS. 


HEREjT  IS! 

"The  Peer" 

OP  Alili  SNAP  SWITCHES. 

ASK  YOOK  HEABE9T  SUPPLY  H0D3E  EOK  IT. 


Tlie  New  England  Switcli. 


Send  for  NEW  CATALOGUE. 

88  to  102  Cannon  St.,    BRIDGEPORT,  CONN. 
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DIRECT  CONNECTED 

GENESATOSS 


^  on 


CENTRAL  STATIONS 


OR 


ISOLATED  PLANTS 


The  standard  Direct  Cnrreiit  Liglitini  Generdtors  of  tlie  Wtrll 


These  machines  are  constructed  to  meet  the  most  stringent  require- 
ments of  electric  lighting  practice  and  are  the  most  efficient  before  the 
public.  In  insulation,  in  workmanship  and  design  their  superiority  is 
acknowledged.  The  frames  and  pole  pieces  are  of  cast  steel,  the  arma- 
ture windings  of  copper  bars,  the  insulation  most  carefully  applied, 
and  the  armature  thoroughly  ventilated.  The  commutators  and 
brushes  are  perfect  in  their  operation  under  all  conditions  of  load,  and 
the  machines  are  sparkless.  The  largest  lighting  stations  in  the  world 
have  adopted  direct  connected  generators  of  our  make  and  the  smaller 
sizes  are  found  in  the  majority  of  modern  isolated  plants. 

WRITE  FOR  OUR  CATALOGUES  AND  PRICES. 


General 
Electric 
Company^ 

PRINCIPAL  SALES  OFFICES: 

MAIN  OFFICE,  SCHENECTADY,  N.Y. 


Boston  Mass.,  i8o  Summer  Street. 
New  York,  N  Y.,  44  Broad  Street. 
Syracuse,  N.  Y.,  244  West  Fayette  Street- 
Buffalo,    N.   Y.,   Erie  County   Savings   Baok 

Building. 
Philadelphia,  Pa.,  509  Arch  Street. 
Pittsburg,  Pa.,  425  Wood  Street, 
Baltimore,  Md.,  227  East  German  Street. 
Atlanta,  Ga,,  Equitable  Building. 
Cincinnati,  Ohio,  264  W.  Fourth  Street, 
Columbus,  Ohio,  i2iN.  High  Street. 


Chicago,  111.,  Monadnock  Building. 

Detroit  Mich.,  rsRowland  Street. 

Omaha,  Neb.,  309  South  Street. 

Kansas  City  Mo.,  New  York  Life  Bui'ding. 

St.  Louis  Mo..  Wainwright  Building. 

Dallas.  Tex.,  Corner  Elm  and  Griffin   Streets. 

Denver,  Colo.,  505  Sixteenth  Street. 

San  Frarcisco,  Cal.,  15  First  Street. 

Helena,  Mont.,  E'ectric  Building. 

Seattle,  Washington,  Bailey  Building. 

Portland,  Ore.,  Front  and  Ankeny  Streets. 


For  all  biiBiness  outfiide  lUe   TTnifed   Slates   and   Canada— Foreisn   Denartment, 
i^cheuectady,  N.  Y..  and  44  Broad  Street,  New  Vork.    For  Canada- 
Canadian  <xeneral  Electric  Co.,  litd.,  Toronto,  Canada. 


91.  P.  G-50-27aW£TH  IROX-CIiA.D  ARIEAlTURE. 
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Standard  Klt-etric  Co. 

United  Elec  Improvement  Co 

Westinghouse  Elec  A  Mfg.  Co. 

Western  Electric  Co. 
Copper. 

Besly  A  Co.,  Chas.  H. 

Law  Battery  Co. 

Mlamisburg  Electric  Co. 
Copper  Wires. 

Amencan   Electrical  Works. 

Besly  A  Co..  Chas.  H. 

Bishop  Gutta  Percha  Co. 

Bunnell  A  Co..  J.  H. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Independent  Electric  Co. 

Lee  A  Collins. 

Metropolitan  Electric  Co. 

Morse  A  Co.,  S.  F.  B. 

National  India  Rubber  Oo. 

Okonite  Co.  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  U  dergroundC.  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Cord    jjf. 

Samson  Cordage  Wks. 
Crons-Arnis,    Pins     and 

Brackets. 

Anderson.  Albert  A  J.  M. 

UiitUT  Mf-  Co. 

Brownlee  A  Co, 

Electric  Appliance  Co. 

Nuttall  Co.,  R.  D. 

Partrick  A  Carter  Co. 
Cnt-Onts  and  Switches. 

Anderson,  Albert  A  J.  M. 

Bryant  Electric  Co. 

Bunnell  A  Co.,  J.  H. 

Butler  Mfg- CO, 

C  Uate  Cu  .  Geo.  L. 

Crocker-Wheeler  Elec.  Co. 

Cutter  Elecirtcai  iS  Mfg.  Co. 

Dearborn  Electric  Co. 

Diamond  Electric  Co. 

i-(Uiy  Elec,  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hart  A   Hegeman    Mfg.  Co. 

High  A  Co.,  J.  Grant. 

Interior  Conduit  A  Ins.  Co. 

Lee  A  Collins. 

Little.  F.  P  Elec.  C.  A  S.  Co. 

Metropolitan  Elec.  Co. 

Nuttall  Co.,  R.  D. 

Partrick  A  Carter  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt.  O  S. 

Sweet  Elec.  A  Mfg.  Co. 

standard  Electric  Co, 

Tecbnio  Electrical  Wks. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 
Dynamos. 

Brush  Electric  Co. 

C  A  C  Electric  Co. 

Clark  Electric  Co. 

Colburn  Electric  Mfg  Co. 

Crocker-Wheeler  Elec.  Co. 

l'',ddv  .Klee.  Mfg.  Co. 

Fontaine  Crossing  A  El.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  A  Ins.  Co. 

La  Roche  Electric  Wks. 

Mather  Electric  Co. 

Palmer  Bros. 

Roth  A  Eck. 

Royal  Electric  Co. 

Siemens  A  Halske  Elec.  Co. 

Standard  Eleetric  Co- 
Western  Electric  Co. 

Westinghouse  Elec.  AMfg.Co. 
■Economizers. 

Fuel  Economizer  Co. 
Electric  «»aiiways. 

Brush  Electric  Co. 

General  Electric  Co. 

Siemens  A  Halske  Elec.  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Blectrical  and  Jlecbani- 
cal  Engineers. 

Allen-Hussey  Co. 

Amstutz,  N.  S. 

Armstrong,  Chas.  Q. 

Arnold,  B.J. 

Ball.Wm.  D, 

Bryan,  Wm.  H, 

Comstock  Co.,  The  Louis  K. 

Consolidated  Eng.  Co. 

Crocker-Wheeler  Elec.  Co. 

Eddy  Elec.  Mfg,  Co. 

Goltz  A  Sinclair. 
electrical  Instrnments. 

Anderson,  AlbertA  J.  M. 

Bunnell  ACo.,  J.  H. 

JUitler  Mfy.  Co. 

Colgate  Co,,  Geo.  L. 

Dearborn  Electric  Co. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

Interior  Conduit  A  Ins.  Co. 

Lee  A  Collins. 

Metropolitan  Electric  Co. 

Nuttall  Co.,  R.  D. 

Partrick  A  Carter  Co. 

Piatt,  O.  S. 

Sweet  Elec.  A  JIfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 

Washington  Electric  Co. 

Whitney  Elec. Instrument  Co. 
Electrical  ^Specialties. 

Butler  Mfy  Co. 

Holtzer-Cabot  Electric  Co. 

Lee  A  Collins. 

Nashold  Cleat  Co. 

Proctor-Raymond  Elec.  Co. 
Electroliers,  etc. 

Edwards,  W.  S.  Mfg.  Co. 

Gleason,  E.  P.  Mfg.  Co. 
Electro-PIatinB   »i  uch'y. 

Besly  A  Co.,  Chas.  H. 

Colburn  Electric  Mfg.  Co. 

General  Electric  Co. 
Knsines.  t-^s. 

Otto  Gas  Engine  Wks. 

Webster  Mfg.  Co. 
Engines,  meant. 

Ball  A  Wood  Co..  The. 

Brownell  &  Co.,  The. 

Erie  City  Iron  Wks. 

Freeman  &  Sons  Mfg.  Co. 

McEwen  Mfg.  Co.,  J.  H. 

Racine  Hardware  Co. 

Sioux  City  Eng  A  Iron  Wks. 

Watertown  Steam  Engine  Co. 

Weston  Engine  Co. 


Fan  Outfits. 

Interior  Conduit  A  Ins.  Co. 
EeedU  ater  Heaters. 

Goubert  Mfg.  Co. 

Webster  A  Co..  Warren. 
Fibre. 

Butler  Hard  Rubber  Co. 

Kartavert  Mfg.  Co. 

Standard  Paint  Co. 

Vulcanized  Fibre  Co. 
Fire  Alarms. 

Butler  Hard  Rubber  Co. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 
Fuse  Wire. 

Electric  Appliance  Co. 

General  Electric  Co. 

Independent  Electric  Co. 

Lee  A  Collins. 
Has  liigbtiug.  Electric. 

Holtzer-Cabot  Electric  Co. 

Lee  A  Collins. 

Partrick  A  Carter  Co. 
6ear-« 

Besly  A  Co.,  Chas.  H. 

Grant,  Geo.  B. 

Nuttall  Co.,  R.  D. 
Creneral  ulec.  supplies. 

Anderson,  Albert  A  J.  M. 

Besly  ACo.,  Chas.  H. 

Bryant  Electric  Co. 

Bunnell  ACo.,  J.  H. 

Butler  Mfg.  Co. 

Colgate  (.0.,  Geo.  L. 

Cutter  Elecirical  A  Mfg.  Co. 

Dearborn  Electric  Co. 

Electric  Api-iiance  Co. 

General  Electric  Co, 

High  A  Co.,  J  Grant. 

Holtzer-Caoot  Electric  Co. 

Interior  Conduit  A   Ins.  Co. 

Lee  A  Collins. 

Little.  P.  P.  Elec.  C.  A  S.  Co. 

Metropr)litan  Elec.  Co. 

Nashold  Cleat  Co. 

Now  tnv  Electric  Co. 

Nutting  Electric  Co. 

FtLimtrr  BruB 

Partrick  A  Carter  Co. 

Perkins  h,!.  Switch  Mfg.  Co. 

Pltttt  O.  S. 

Pructor-Raymond  Elec.  Co. 

Sioux  City  Brass  Works. 

Sweet  Elec.  A  Mfg.  Co. 

Technic  Electrical  Wks. 

Washingion  Electric  Co. 

Wallace  Electric  Co. 
Crlobes     and     Electrical 
<wlassAare. 

Butler  Mfg.  Oo. 

GleaHon,  E.  P    Mfg.  Co. 

Jaeger  Mfg.Co.,  The. 
4irraplLiie  especial -ies. 

Bealy  ACo.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 
Hard  Bubbei  4Wooiis. 

Butler  Hard  Rubber  Co. 
Indn-  tio-    Coils. 

Splitdorf,  C.  P. 
lusulutors     I'd  Insolat- 
ius  itiaterials. 

Anderson,  Albert  A  J.  M. 

Bunnell  A  Co,,  J.  H. 

Butler  Hard  Rubber  Co. 

Butler  Mfg.  Co. 

Crocker-Wheeler  Elec.  Co. 

Cutter  Elec.  a  Mfg.  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Empire  China  Works. 

Hart  A  Hegeman  Mfg.  Co. 

High  A  Co.,  J.  Grant. 

Holtzer-Cabot  Electric  Co. 

Interior   Conduit  A  Ins.  Co. 

Johns  Mfg.  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Lee  A  Collins. 

Little,   P.  P.  Elec.  C.  A  S.  Co. 

Metropolitan  Electric  Co. 

Morse  A  Co.,S.  F.  B. 
"Munsell  A  Co..  Eugene. 

Nashold  Cleat  Co. 

National  India  Rubber  Co. 

Nowotny  Electric  Co. 

New  York  Insulated  Wire  Co. 

Nuttall  Co.,  R.  D. 

Okonite  Co.,  The. 

Paragon  Insulating  Co. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Piatt.  O.  S. 

Roebling  s  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Standard  Underground  CCo. 

Technic  Electrical  Wks. 

Wallace  Electric  Co. 
Insulated      Wires      and 
Cables— Klaenet  Wire. 

American  Electrical  Works. 

Bishop  Gutta  Percha  Co. 

Bunnell  A  Co, .J.  H. 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Independent  Electric  Co. 

Lee  A  Collins. 

Moore,  Alfred  F. 

Morse  A  Co.,  S.  F.  B. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  CCo. 

Wallace  Electric  Co. 

Western  Electric  Co. 
l^amps,  Ineandescent. 

Am.  Electrical  Mfg.  Co, 

Beacon  Vac  Pump  AElec.Co. 

Bernstein  Electric  Co. 

Buckeye  Electric  Co. 

Dearborn  Electric  Co 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Jaeeer  Mfg.  Co  ,  The. 

Metropolitan  Electric  Co. 

New  York  A  Oiiio  Co. 

Partrick  A  Carter  Co. 

United  Elec.   Imp.   Co. 

Westinghouse  Elec.AMfg.Co. 
JLlshroing  Arresters. 

Colgate  Co  ,  Geo.  L. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 
Magnet  Wire. 

(See  Insulated  Wires.) 
mechanical  "nacliinery. 

Besly  ACo.,  Chas.  H. 

Bliss  Co.,  E.  W. 

Hine  A  Robertson  Co. 


Itlca. 

Johns  Mfg.  Co.,  H.  W. 
Munsell  ACo.,  Eugene. 
91  in  I  i>g  Apparatus,  Elec. 

General  Electric  Co. 

Independent  Electric  Co. 

Westinghouse  El.  A  Mfg.    Co. 
niutors. 

Brush  Electric  Co. 

C  A  C   Electric  Co. 

Colburn  Electric  Mfg.  Co. 

Crocker-Wheeler  Elec.  Co. 

Eddy  Elec,  Mfg.  Ce. 

Fontaine  Crossing  A  El,  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  A  Ins.  Co. 

La  Roche  Electric  Wks. 

Mather  Electric  Co. 

Palmer  Bros. 

Royal  Electric  Co. 

Roth  A  Eck. 

Sioux  City  Brass  WorKs 

Standard  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co 
Packi-  a. 

Besly  A  Co.,  Chas.  H. 

Garlock  Packing  Co. 
Paints. 

Lee  A  Collins. 

Metropolitan  Elec.  Co. 

Paragon  Insulating  Co. 

Standard  Pamt  Co, 
P..ienis. 

Gooch,  Chas.  J. 
Phosphor  Bronze. 

Phosphor  Bronze  Sm.Co.  Ltd 
Pianos  and  Oreans. 

Beethoven  Piano  A  Organ  Co. 
Platinum. 

Baker  A  Co. 
Pole  . 

Brownlee  A  Co. 

Morris,  Tasker  A  Co. 

Nuttall  Co.,  R.  D. 
Pur«-t**uiu 

Empire  Chiua  Works. 

General  Electric  Co. 
puu  irthc   s,  Ki  -ctri'jai. 

Electrician  Publishing  k^o. 
Push  Muttons. 

Electric  Applianee  Co 

Partrick  A  -..arter  Co. 
Rheostats. 

General  Electric  Co. 
8^al  ^nimoniac. 

KUpstein,  A    ACo. 

Law  Battery  Co. 
Rie.-ar  tors 

Goubert  iMfg,  Co. 

Hine  A  Robertson  Co. 
IgilH    Br     d 

Boston  Braid  Mfg.  Co. 
fi^peaking  Tubes. 

Electric  Appliance  C 

Lee  A  CoUins. 

Ostrander  A  Co.,  W.  K. 

Partrick  A  Carter  Co 
8l>e   (1   In  air    torn 

Besly  A  Co.,  Cbas.  H. 

Colgate  '  o  ,  Geo.  L. 

Diamond  Electric  Co. 

Whitney  riiec.  InstrumeutCo. 
Steam  Heating. 

Goubert  Mfg.  Co. 

Webster  A  Co.,  Warre 
eiteani  Pumps. 

Worthington.  Henry  K 
Sioratr*-  -^arteries. 

Boswell  A  Co.,  D.  E. 

Bradbury-Stone  Elec.    S    Co. 

Cons   Electric  Storage  Co. 

Electric-Puwer  Storage  Co. 

Electric  Storage  Batterj'  Co. 

Haschke  A  Creelman 

Porter  A  Buerdorf. 
Strs-et  Cars. 

Brill,  J.  G.  Co. 
Tapes,  [nsniating. 

American  Electrical  Works. 

Electric  Appliance  Co. 

Lee  A  Collins. 

Moore,  Alfred  F. 

Moree  A  Co.,  S.  P.  B. 

New  York  Insulated  Wire  Co 

Okonite  Co.,  The. 

Phillips  insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 
Teleg  aph  Apparatus. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co, 

Western  Electric  Co. 
Telephones 

Columbia  Tel.  Mfg.  Co. 

Natioaal  Telep.  Mfg.  Co. 

Nowotny  Electric  Co. 

Palmer  Bros. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 

Western  Tel.  Const.  Co. 
Transformers . 

Diamond  Electric  Co. 

General  Electric  Co. 

Hornberger  Elec.  Mfg.Co. 

Pt.Wayne  Elec.  Corporation. 

Royal  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 
Trolley  Cord. 

Samson  Cordage  Wks 
Tracks,  Eleo-ric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Turbine  ^Vheels. 

Dayton  Globe  Iron  Works  Co. 

Leffel  ACo.,  Jas. 

Smith,  S.  Morgan. 

Stillwell-Bierce     A      Smith- 
Vaile  Co. 
Universities. 

Cor.    School   of      Industrial 
Sciences. 

ScientiHc  Machinist  Co, 
Tarnishes. 

Lee  A  Collins. 

Standard  Paint  Co. 
Water  Wheels. 

Leffel  A  Co.,  JaB. 

Smith.  S.  Morgan. 
Wire,  Bare. 

Anderson.  Albert  A  J.  M 

Besly  A  Co..  Chas.  H. 

Bishop  Gutta  Percha  Co, 

Electric  Appliance  Co. 

Independent  Electric  Co. 

National  India  Rubber  Co. 

Nuttall  Co.,  R.  D. 

OkoniteCo.,  The. 

PhillipB  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.    A- 


WESTERN    ELECTRICIAN. 


January   ig,  1895 


THE  BUTLER  MANUFACTURING  GO. 

We  manufacture  the  Best  Line  of  Electric  Lighting  Specialties  to  be 
found  anywhere.  Here  are  a  few  that  we  aim  to  keep  constantly 
in  stock.    Do  you  use  them?    Can  you  sell  them? 


Inl 


=%^ 


CJ  y 


iiiifg^j  (ir^  MM 


Send  for  our  catalogue  No.  894.    It  may  interest  you. 


The  Butler  Manulacturing  Co. 


» 


Chicago. 


January   19,    1S95 
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The  Wax  Wheel  Arc  Lamp 

Without  Magnets,  Springs,  Clutches  or  Escapements. 


NEW  AND  ORIGINAL  IN  EVERY  DETAIL 


*'THE  BEST  LIGHTED  TUNNEL  IN  THE  WORLD." 

An  interior  view  of  the  largest  single  span  tunnel  in  the  world,  used  by  the  Halsted  and   Blue  Island  Avenue  Cable  Lines  in  passing  under  the  Chicago  River.     This  tunnel  is 
lighted  by  fifty  2,000  candle-power  Nutting  Constant  Potential  LampSo    The  photograph  was  taken  from  the  light  of  the  lamps  in  the  tunnel. 

MADE  FOR  ALL  TYPES  OF  CURRENT— 


For  Series  Constant  Current  Circuits,  Direct  Current, 
Constant  Potential  Circuits,  "  " 

Alternating      " 
Street  Railway  Circuits  (500  volts). 


Send  for  a  Copy  of  "The  Wax  Wheel  Lamp." 


Nutting  Electric  Company, 

128  and   130  South  Clinton  Street,  CHICAGO,  ILL. 
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WM.   H.   McKINLOCK,  President. 


W.  C.  McKINLOCK,  Secretary. 


METROPOLITAN  ELECTRIC  COMPANY 

186  AND  188  FIFTH  AVENUE, 


A\1RE  AND  CABLES. 
Genera'  Western  Agents. 


General  Western  Agents.  1IZL 


METROPOLITAN  LAMP. 


SffflOPOUTSfl 

;    "    >  - 1 


Manufacturers. 


Cab'e  address. 

"iDSUlation,"  Chicago. 


N.  I.  H. 


Chicago,  IIL,  U.  S.  A. 


Rubber  Wire  'gives  satisfaction." 


P.&B. 


Paint  Compound,  Armature  Varnish 
and  Tape,  recommended  by  its  customers. 


Triple  Braided  Weatherproof  Wire 

Is  absolutely  the  best. 

Allen  Soldering  Stick, 
Electric  Soldering  Iron, 
Royal  Transformer, 
Ries  Regulating  Socket, 
Edlson-Lalande  Batteries, 
Globe  Carbons, 
Electric  Cooking  Dntenslls, 

And  a  general  line  of  Supplies. 


I 


COMPLETE  STOCK!    LOW  PRICES!    PROMPT  SHIPMENTS 


-<^4 
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Eddy  Generators 


DIRECT  GONNEGIED  OR  BELTED 


FOR 


ELECTRIC  RAILWAYS, 
CENTRAL  STATIONS, 
ISOLATED  LIGHTING 


OR 


POWER  PLANTS. 


EDDY  MOTORS'SLOW,  MEDIUM  OR  HI6H  SPEED. 


We  build  all  necessary  appa- 
ratus for  the  transmission  of 
Electrical  Power  through  fac- 
tory or  other  buildings. 


All  Our  Apparatus  Guaranteed 
As  Represented. 


I-^S 


The  Edd}  Electric  Manufacturing  Gempany 


I 


N£W  YORK  OFFICE. 

HAY£ai£Y£B  BVIIiDINCt. 


WINDSOR,  CONN. 


Walter  C.  Mclntire  &  Co.,  606  Cojnjnerce  St.,'.Philftdelphia,  F.  P.  Little  Electrical  Construction  ^  Sppply  Cp.,  Buffalo,  N.  Y. 

Western  Electrical  Supply  Cojnpany,  St.Louis,  Mo.  W.  T,  Osborn,  Kansas  Cjty,  Mo. 


wmmrmumti^Btm 
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The  C  &  C  Electric  Company 


lVlj:LlSrLJF^.A.C=:T~T_JF^E:FR^    CDF^ 


MULTIPOLAR  DTNAMOS,         BIPOLAR  DYNAMOS, 


Direct  Driven  or  Belted,  in  sizes  up  to  250  H.  P. 


Up  to  100  H.  P. 


Electric  Motors,  Automatic  or  Hand  Controlled. 
Complete  Plants  for  Power  Transmission. 
Isolated  lighting  plants.  Central  Station  Apparatus. 


General  Office: 


143  Liberty  Street.  NEW  YORK. 


Works:    GARWOOD,  N.  J. 

on  CENTRAL  R.  R.  of  N.  J. 


nninK^H  <iK<ii'ir'ir>i.5''HI(^AC'0-  lOeO  and  lOSl  aicnadnock  Bnildln?.    BOt^TOSI.  63  Oliver  St. 
BK^nt^u  «»  fXl.£S  .  ^  ciiKVELAND,  Cnyahoga  Bnildins.    FUIJLAI>KL,HIA,  033  Arch  St. 


Low  Potential  Arc  Lamps. 

Alternating -Helios,  Old  Type. 
Spencer,  New  Type. 

Direct  Current- Helios,  Old  Type. 
Spencer,  New  Type. 


FOR  STREET,  PAVEMENT  AND 
INSIDE  LIGHTING. 


Our  Alternating  Lamps  have  reflector  plates.     Our  new  Direct  Current 

Lamps  do  not  see-saw  when  running  in  series. 
Our  Focusing  Lamps,  both  direct  and  alternating,   are  adapted  for  stere- 

opticon  and  photo-engraving  work. 
We  also  make  direct  current  lamps  to  be  used  on  street  railway  circuits. 


HELIOS  ELECTRIC  COMPANY, 

[310  Filbert  St.,  PHILADELPHIA.  PA. 

Eagtern  Agents:    STANLEY  ELEOTEIO  MFG.  CO.,  Pittefield,  Mbbs. 
Western  Agentis:    CENTRAL  ELECTRIC  CO..  Chicago,  111. 
Southwestern  Agents:  ST.  LOUIS  ELECTRICAL  SUPPLY  CO.,  St.  Louis,  Mo. 

New  York  City  Agents:  GLOBE  ELECTRICAL  SUPPLY  &  CONSTRUCTION  0O.,Vandftni  and  Green- 
wich Streets. 
MOUNTAIN  ELECTRIC  CO.,  Denver,  Col.,  Agents  for  Colorado,  Utah,   Wyoming  and  New  Mexico. 
MACHINERY  SUPPLY  CO.,  Los  Angeles,   Oal.,  Agents  for  Lower  California  and  Arizona. 
CANADIAN  GENERAL  ELECTRIC  CO.,  Toronto,  Canada,  Agents  for  Canada. 
Agent  for  Tesae:  W.  T-  M.  MOTTRAM,  Dallas,  Texas.  ■ 


HJLSHOLID 

Self-Locklnir  Cleat, 

PiTEHED  IB  D.  8.,  CA\AM,  KNBllND,  FBISCE,  AND  APPLIED  FOE  IV  GERSJiSY. 


IT  IS  THE  MOST  PRACTICAL  CLEAT  MADE. 
IT  IS  MADE  OF  FINEST  GLAZED  PORCELAIN. 
IT  IS  IN  ONE  PIECE. 

IT  HAS  THE  STRENGTH. 

IT  WILL  LOCK  THE  WIRE  FIRMLY. 

IT  WILL  NOT  BREAK  IN  PUTTING  UP. 
IT  WILL  NOT  HOLD  MOISTURE. 

IT  WILL  NOT  HURT  THE   INSULATION. 

The  wire  can  easily  be  put  in  place  or  removed  without  loDsening  the  Cleat. 
It  is  a  grea*  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

FOR  SALE  BY  ALL  ELECTRICAL  SUPPLY  HOUSES. 

The  Nashold  Cleat  Company, 

934-935  MONADNOCK  BUILDING, 

Telephone,  Harrison  636.  CHICAGO,  ILL. 


HELIOS  CORED  CARBONS 


For  Alternating 
and  Direct  Currents. 


Attempts  have  been  made  in  this  country  to  produce  a  satisfactory  cored  carbon,  but  failure  resulted  in  every  case.    AVe  can  now  assure  the 
Electric  Light  Companies  that  our  "HELIOS"  CARBON  is  made  of  the  same  ingredients,  in  precisely  the  same  way. 

By  the  man  who  made  them  in  Germany. 

We  shall  be  glad  to  hear  from  the  Electric  Light  interests  of  the  country  in  relation  to  carbons  for    both  alternating   and    Direct  Currents. 
A  memorandum  book,  with  tables  showing  the  relation  between  millimeters  and  inches,  with  a  list  of  ordinary   sizes   of    "HELIOS"  CAR- 
BONS of  our  manufacture  will  be  sent  on  application.     Reduced  Prices  on  Solid  Carbons  for  Series  Arc  Lighting. 


.A.   -    IDeiDa-rtTJLX-o 


liJLS(izi.ess    -   IVJIetliocls! 


NOTE  THIS  OFFEIt-.—Let  us  know  by  telegraph  tlie  price  you  are  now  paying,  stating  yearly 
consumption,  and  we  will  guarantee  to  beat  it  from  50  cents  to  $2.00  per  thousand. 

THE  WASHINGTON  CARBON  COMPANY,   -  PITTSBURG,  PA. 
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Ko.  8830. 

BRYANT  ANGLE  RECEPTACLE.       ■ 

List 
Nnmber. 

List         H 
Price.     ■ 

8830    Edison  Base, 

.       -        .50     ■ 

8831    T.-H.  Base,      - 

-     .50     ■ 

8832    Westlnghoase  Base, 

.50     ■ 

Thlsis  tie  rejmlarK.  W,  Base,  and     H 

Is  adapted  for  fusing. 

1 

BRYANT'S  LATEST! 


THE  BRYANT  ANGLE  RECEPTACLE. 


A  Complete  Stock  of  Bryant  Material  and  a  Special  Catalogue 

covering  It. 

WRITE  FOR  A  COPY. 


J^W.C 


PASS  AND  SEYMOUR  CHINA  SPECIALTIES. 


A  Complete  Stock  and  Orders  Filled  on  Receipt. 
Write  for  Special  Catalogue  Covering  this  Material. 


FLETCHER    SPECIALTIES 

OK    EIVEIRY    DRSCRIPTION 

Always  in  Stock. 


WESTERN  ELECTRIC  COMPANY 

Chicago:  227  to  275  South  Clinton  Street. 
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Ask  your  Supply  House  for 


6i 


REX"   FANCY   CONCS. 


Made  of  Cast  Bell  Metal. 


^'  3/MPL/C/TY  ' 


RELIABIL/TT. 


lilWBiHNiilBil 

—  MANUFACTURERS    OF  -   -  -    _^ 

■.EL£ETg|C«L  SPECIALTIES  &.SUPPLIES' 


ROCHESTER,  N.  Y. 


Rememlier  our  Motto:  The  very  beet  goods  at  the  very  lowest  prices. 


FRE:r>j-r? 


THE  COLUMBIA 


Tt-iE: 


.A.IVIIID 


PATENTS  FUNDAMENTAL— NON-INFRINGING. 

ffly  Not  Own  Yoiir  TelejlioDe  ? 


LONG  DISTANCE  BATTERY 
TRANSMITTERS 

of  the  latest  and  newest  designs  sold  outright.  No  ad- 
justment. Nothing  to  get  out  of  order.  Nothing  de- 
manding repair.  Will  convey  articulate  speech  1,000 
miles.     Constructed  of  the  best  material. 


A  TELEPHONE  RECEIVER 

of  the  newest  and  best  pattern.  Unique  in  design. 
Perfect  in  action.  Moderate  in  cost.  Small  instru 
ments  made  of  the  finest  rubber.  All  wires  and  con- 
nections within  the  case.     No  unsightly  thumbscrews. 


This  Company  owns  the  patent  for  the  improved 
Switch  for  changing  the  circuit  of  the  Telephone  on 
battery  transmitters.  Also  for  perfected  system  of 
telephone  exchanges.  The  best  DRY  BATTERY 
manufactured.     Send  for  Circular. 


THE  COLOMBIA  TEEPHONE  HANUFAGTOBING  CO., 


136,  138,  140  Front  St.,  New  York  City. 


R.  D.  NUTTALL  COMPANY,  Allegheny,  Pa. 


P.  A.  ESTEP. 

President  and  Treasurer. 
J.  E.  MoGINLEY, 

Vice-President. 
F.  8.  MARTIN, 

Superintendent  of  Works. 


MANUFACTURERS  OF 

Electric  Railway 
Supplies. 


GEARS,   PINIONS, 

BEARINGS,  TROLLEYS, 

TROLLEY  WHEELS 

AND  HARPS. 


THIS  IS  THE  IMPROVED 
NUTTALL  TROLLEY. 


TRY  ITONCE,  AND  YOU 
WILL  WANT  NO  OTHER. 


Tbe  largest  and  most  prosperons  latreet  rail'way  companies  in  the 
country  are  using  our  supplies,  and  they  prefer  them  to  all  others  on 
account  of  greater  strength  and  durability.     Correspondence  solicited. 

CHA3.  J.  MAYER,  600  Betz  Building,  Philadelphia,  Pa.,  Middle  States  Sales  DepartmeDt. 
CHAS.  N.  WOOD.  180  Sommer  St.,  BostoQ,  Mass.,  New  England  States  Sales  Department. 
STANDARD  R'Y  SUPPLY  CO.,  Monadnook  Block,  Chicago,  111.,  N.  W.  States  Sales  Department. 
A.  S.  PARTRIDGE.  Bank  of  Oommerca  Balldlng,  St.  I.onls,  Mo  ,  8.  W.  States  Sales  Department. 
OHAS.  A.  OAYAONA,  Neave  Bnlldlog,  Clnolnnatli  Ohio,  Central  States  Bales  Department. 
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C.  G.   PERKINS,  President. 

J.  J.  GATES,  General   Manager. 

FREDERICK  W.  DAVIS,  Secretary. 


The  Perkins  Electric  Switch 
Manufacturing  Co. 


II  t^unj  •»!' W>  ■/■  ti  *  U  ti '  la'^  »  ,  I  W>t«  >  U  *  «i '«■' >  aT)  1^  •  .f  •  If  •  M  '  U  '  t)  t>'<  •' <  c/<U  •  U' ^  '  «•  " 


WE  MANUFACTURE 


THE  "WATERHOUSE" 

Incandescent  Arc  Lamp. 

THE  GIBBS 

Snap  Switches. 

THE  PERKINS 

Sockets  and  Receptacles.      :;^ 

THE  PERKINS 

Dovetail  Ceiling  Cut-Out. 


The  "WATERHOUSE,  GAMBLE  &  CO."  Arc 
Lamp  is  always  taken  where  sale  depends  upon 
competitive  test.     Why? 

The  "GIBBS"  Switch  only  needs  a  trial  to  convince 
the  most  skeptical  that  it  is  the  most  durable, 
simple  and  efficient  Switch  in  the  market. 

The  "PERKINS"  Sockets  and  Receptacles  have 
been  in  the  market  three  years  on  their  merits. 
They  are  still  being  sold. 

The  Dovetail  Ceiling  Cut-Out  speaks  for  itself. 


OUR  PRICES  HIGH?  NO! 


NOTE:  Full  stock  of  these  g'oods  carried 
in  Chicag'O. 


TiaiauiiiiiiiiiiUiiiiiiiiuuiiiiiiiiaiiii^ 


CHICAGO  OFFICE:   1536  Monadnock  BIdg. 

G.  W   CONOVER,  Manager. 
BOSTON  OFFICE:  620  Atlantic  Ave. 

F.  B.  SMITH,  Manager. 


WRITE  US  FOR   CATALOGUE  AND  DISCOUNTS 
AND  BE  CONVINCED. 
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AN  ILLUSTRATED  STORY 


OF    1894-95. 


WILLARD  W.   LOW.     THOS.   I.  STAGEY. 


THE  ELECTRIC  APPLIANCE  COMPANY, 


January  19,   1895 


Western  electriciai^. 


?  BIG  STOCK!  QUICK  SHIPMENTS! 


Fig.  4.     Switchboard.  Fig.  5.     Basement. 

Fig.  6.     Shipping  Department. 

THE   ELECTRIC   APPLIANCE   COMPANY,    CHICAGO. 


it 


SQUARE"  TREATMENT! 


Fig.   I.     Offices. 


AND 


Fig.  2.     Exterior  View.  Fig.  3.     Salesroom. 

THE    ELECTRIC   APPLIANCE   COMPANY,   CHICAGO. 

PRICES ! 


TRY  US,  AND  you'llsoon  knowthe  reason  ''WHYI" 
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DESK  SET, 

■WITH 

Long 

Distance 

Transmitter. 

Now  being  tested  by  the  U.  S. 
Government  at  Sandy  Hook,  N.  J. 

In  use  at  the  U.  S.  Military  Acad- 
emy, West  Point,  N.  Y. 


NATIONAL 

Telephone  Mfg.  Co., 

680  (W)   Atlantic   ATenna, 

BOSTON,  MASS. 


ARC 


LAMPS 
FOR 


INCANDESCENT  CIRCUITS, 


Both  Alternating  and  Direct. 


Standard  "  Ward"  Lamps,         -        SIO  Eacli 

TWO  IN  SERIES  ON  110  VOLTS.    Globe  and  Resistance,  $2  extra  per  lamp. 

A  COMPLETE  LINE  of  ENTIRELY  NEW  Arc  Lamps. 

SIMPLEST.    STRONGEST.     SUREST  FEED. 

Easiest  and  Cheapest  to  Maintain. 

SPeCIKI-      1-H7UYPS     OP     HLI-     KINDS. 

\A/  x-lte  Tis  for  Olr-o-u.Xa.x-^. 

Wecarry  a  stock  of  FIDELITY  carbons  and  IIWPORTED  CORED  carboBS, 
which  we  are  selling  at  reduced  prices. 

Fsers  of  Arc  L,amp8  shonid  Write  ns  for  Prices, 

Electric  Construction  &  Supply  Co., 

18  Cortlandt  Street,  New  York.         

(Kstabllslied  1881.)-    - 

Wallace  Electric  Co.,  Agents,  3U7  Dearborn  Street,  Chicago,  111. 


Miamisburg  Electric  Co.,    -    Miamisburg,  Ohio. 
IMPERIAL  DRY  BATTERY. 

Guaranteed  the  best  Dry  Battery  ever  made.  In- 
ternal ehort  ciroalting  or  local  action  is  eliminated. 
Win  not  deteriorate  when  not  doing  work.  Will 
hold  its  first  value  over  long  periods  of  time.  In- 
teraal  resistance  small;  high  and  conetant  E.  M.  F. 
Will  not  ran  down  or  die  on  the  shelf.  No  bursting 
of  seals  or  oozing  of  salts  from  the  top. 

Burnley   Cartridge   Battery. 

Cartridge  or  Porous  Cups  made  of  especially  pre- 
pared paper  One-half  the  size  and  one-third  the 
weight  of  other  porous  cups.  Guaranteed  to  be 
equal  to  any  Salammoniac  baitery  made.  The  cheap- 
est battery  now  on  the  market. 

TEMPERED  COPPER. 

All  patterns  of  tempered  copper  segments  guaran- 
teed true  to  gauge,  free  from  defects;  no  alloy;  finish 
and  temper  equaled  by  none.  Exclusively  used  by 
some  of  the  largest  companies  in  the  country.  i 

All  Batteries  Guaranteed.    Send  for  Catalog;ae' 


OCTAGONAL  PINE  POLES, 
NORWAY  PINE  GROSS-ARMS. 
WHITE  OAK  PINS. 

It  wUl  pay  you  to  eet  our  prices 
BROWNLEE  &  CO.,        •         Detroit,  Mich. 


is-cvltolies, 

S-mrl.toli.-^oa'X-cls . 


Eatimates  and.  designs    /umiahed 
on  Application, 

Charges  reasonable  for  superior  work. 

Technic  Electrical  Works,  129  Bread  Street, 

PHILADELPHIA. 


All  Color;  and  Descriptions. 

Automatic    IMercurial    Pumps 

OF  LATEST  DESIGN 
For  Incandescent  Lamp  Companies. 

Sclentiiio  glass  apparatus  for  Laboratories,  Col- 
leges, etc.  Beliaijle  workmanship  and  lowest 
prices.    Agents  wanted  In  W  astern  Cities.     Mend 

for  ne'n-  Catalogne. 

Tlie  Jaeger  Mfg,  Co., 

169  William  St.,       3VEW  YORK. 


SEND  FOE 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


I 

For  Traction  Work,  Electric 
Lighting,  Electric  Latmch,  Ttle- 
graph.  Phonograph,  Surgical,  and 
for  all  purposes  where  Light  and 
Power  are  required. 

Prices  ou  Application. 

D.  E.  BOSWELL  &  CO., 

154  Lake  St.,  Oblcago. 


GOOD  PATENTS 

^Jl     Procured.    30  Years'  Practice. 

C^RANT  INSrRED.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH,  WfslingtOL  D.  C. 


^^iS^ 


The  Only  Clocks  Used  in  the  W.  U.  Tel. 
Co.  Time   Service. 


NO  WINDlWC.     CORRECTED  HOURLY. 

SELF-WINDIN&  CLOCK  CO., 

36  Broa.'i-m-ay,   HB-iW  YORK. 
^^OcK  '^°  Clocks  Sold.      Clocks  Rented. 


THE 


CURK 


ELECTRIC  CO.,  192  Broadway,  New Tork, 

Is   the   only   concern   in   the    world 
that  makes 

Arc  Lighting 

Apparatus   for   every   purpose,    and 
for  use  on  every  current. 

Our  Arc  Lamps  can  be  used  on 
any  current  whatever 


STSTEMS  FOB  E1,I.CTBIC  RAll.WAYil  AlVD  KLECTBIC 

lilUUT,  TELEFHUNK  ASIU  TEI.EUBAFH  C09IPAS1IEIS. 


EUWABW  tS.  PEROT,  Preslaent. 

C.  eAI.I,AeiaEB,  TlCf-Pw;s.  &  Gen.  Mer. 

JA8.  F.  JtlcQCAJLUE,  Bec.  &  Treas. 


THE  NATIONAL  CONDUIT  MANUFACTURING  CO., 

MAHUFACTURURS  OP  WR0U6HT-IR0N  CEUEHT-LIHED  TUBES  FOR  ELECTRIC  SUEWA7S. 


Works,  HASTINOS-ON-HUDSON. 


Mew  York  Office,  TIMES  B1JILBIMG. 


We  own  Patent  No.  3P5,584,  covering  Wrought-Iron  Cement-Lined  Pipe  for  Subways  and  the  method  of  Laying.     Also,  Pntents  Nos.  416,234  and  416,235  for  Distribnting  Boxes.     Over  9,000,000  feet  of  this 
Subway  Constructed  by  us  woiu  i»  list*-  in  t/if  I  Hitf.it  States  anil  Vanad 

INCANDESCENT  ^^^^^^  iMmi  mm  alternating  current  dynamos. 

lllUtlllULUULIll  Series  LamBS.  Series  Sockets.  Street  Fixtures. 

Incandescent  Lamps  for  Arc  and  Multiple  Circuits. 

Trial  orders  mean  permanent  business.     Correspondence  solicited. 

BERNSTEIN  ELECTRIC  CO.,       -        Boston,  Mass. 
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EUOEHX  F.  Ptttt.t.tth*,  Prest. 


.  A.  Hathaway,  Treaa. 


W.  H,  Sattkb,  8eoy. 


AMERICAN  ELECTRICAL  WORKS, 


PROVIDEXCE,    K.  t 


BARE  AND  INSULATED  ELECTRIC  WIRE 

ELECTRIC  LIGHT   LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

New  ToaE  Stose,  P.  C.  Ackerman.  10  Cortlandt  St. 

Chicago  Stobe.  F.  E.  Donohoe,  •2il  Sladlfon  St. 

iloN-TEEAL  Be.\jsch  EugsDe  E.  Phillips'  Electrical  Works, 


Q 
0 
1/ 
13 

e: 
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in?c^Qubcrt  eManufaeturing  Go- 


THE 


"CLARK"  WIRE. 


For  Switchboard,  Railway  Oiid  Motor  use,  we  mate  all 
aizeB  of  Stranded  and  Flexible  Wire  and  Cables  withClark'e 
iDPnJation. 

The  Clark  Wire  has  been  before  the  public  and  in  use  for 
the  past  nije  years,  and  has  met  with  universal  favor. 
Thousands  of  miles  of  this  wire  have  been  sold,  and 
are  in  nee  throughout  the  United  States  and  Foreign  Coun- 
tries, and  the  demand  for  it  is  couEtantly  increaelng^  because 
it  always  gives  perfect  satibfactlon. 


HENBY  A.  CLASK, 

Treas.  and  Gen'l  Mgr. 


HEKBERT  H.  EUSTIS, 

Prest.  and  Electrician. 


iVkifeSliureUt^-^ortiandt-eyVcwYork- 


s 

r 

R 

K 

r 
r 

0 


In  «  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states :  '^  A  Thoroughly  Reli - 
able  and  Desirable  Wire  in  every  respect." 

The  Rubber  used  in  insnlating  our  Wires  and  Cables  is  es- 
pecially chemicallyprepared,  and  will  not  deteriorate,  oxi- 
dize or  crack,  and  will  remain  fleiible  in  extreme  cold 
weather,  and  Is  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used,  Aerial.  Under 
ground  or  Submarioe,  and  our  net  prices  are  as  low,  if  not 
lower,  thau  any  other  first  clasB  Insulated  Wire. 

We  shall  be  pleased  to  mail  Catalogues  with  Terms  and 
Discounts  for  Qaantities. 

EASTERN  ELECTRIC  CABLE  CO. 

61  and  63  Hampshire  St.,  Boston,  Mass. 


Send  for  Catalogne. 


^y^fP^'f.^sofsm 


L?S^Vs  "f  TELEPHONE  S- 

ELECTR/CAL  SUPPL/ES 


...-  -„Se  Palmer  Bros. 


THE  CONSOLIDATED 


44  Broad 
Street, 


ELECTRIC 


NEW 
YORK 


STORAGE  COMPANY, 


k^^Nm^. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneninatic  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 

Full  liine  Always  In  Stock. 

W.  R.  OSTRANDER  &  CO., 

804  Fnlton  St.,  New  forb. 

Factory,  1461_and  1463  DeKalb  Ave.,  Brooklyn,  N.  1. 

1  for  New  OAiAiiOQUE.    Out  Ao^ofit  l3t. 


S.  C.  BOOKER,  Supt. 

2134-2140  DeKalli  Street,  ST.  LOUIS,  MO. 

Electric  Light  Carbons 

We  make  a  specialty  of  MOTOR  and  DTNAMO  BRUSHES 
and  BA TTEB  Y  MATEBIAL. 

It  will  pay  you  to  see  our  product  and  get  our  prices  before  placing  your  orders. 


No!  we  make  the  final  break  off  from  carbons  so  that  it  is  imposrible  to 
get  heat  enough  to  fuse  points  of  your  copper  contact  plates;  no  filing  off  of 
rough  points,  no  hanging  on  after  you  have  had  a  short  circuit  or  over  load, 
bound  to  work  as  easily  after  opening  i,ooo  times  as  it  does  when  opened  the 
first  time. 

WE  KNOW  YOU  NEED  OUR  CIRCUIT  BREAKER,  and  do  not  see  why  you 
should  delay  writing  us  any  longer.     One  burn    out   will    pay    for    a   dozen    of 

our  instruments.    To  be  used  OH  the  Alternating  or  Direct  Current  Systems. 

■WHITE  trS  AT  ONCE, 


ET    ELECTRIC 


<a-zt..A.ia'i3  H..A.1 


X33S.    IVCIOX 


n 


IDEAL"  INSULATED  COPPER  WIRE. 

Approved  by  the  New  York  Board  of  Fire  Underwriters. 

The  Only  Anthorized  FIBRE  COVERED  WIRE  for  INSIDE,  TDBE  and  CONCEALED  WORK  GENERALLY. 

It  will  not  Deteriorate  by  long  use,  nor  Oxidize  the  Copper.    Finished  in  the  following  Styles: 
Black  Polished,  White  and  Black  Glazed  Braid  and  Whi(e  Fireproof. 

We  can  freely  recommend  this  Wire    for  all    inside   wiring,   from  the  fact  that   recent  insulation   tests   made   by  reliable 

authorities  show  that  it  stands  very  high. 

PHILLIPS  INSULATED  WIRE  COMPANY, 


Chlcaso  Agents, 

EIiBGTBIC  APPI.IA.BrCB  CO. 


Sew  York  Offlce, 
S9  and  41  Cortlandt  Street. 


Factory, 

.MWTlrCKKT.  B.  I. 
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WIRE  AND  CABLES. 


Every  Telephone 
United  States  is 
and  Gables.  Ke- 
ard  of  Higli  Grade  £■:*' 

will  Cnt  Last  ^? 

any  otber  on  tbe 


r'-:!!-JS%^ 


Company  in  tbe 

nsingKerMeWire 
;,  rite  is  the  Stand- 
•k  In!>nlation,  and 

and  Ont  Class 

Market. 


SeillD  FOB  SAUPIiGS  AND  PRICE8. 

S.  F.B.  MORSE  &  CO..  W.  R.  BRIXEY.  Mfr. 

Generftl  Western  Af,'entg, 

225  Dearborn  St..  Chicago.  dOZ  Broadway,  New  York. 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 

Removes  all  Impurities. 

Entirely  prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

W  The  Stilwell-Bierce  &  Sinilli-Vaile  Co,, 

^  OAYTOar.  OHIO. 

BitdoD  Iron  .'^  L^c■tive  Wkg,  San  Francisco.  Cal.,  Pacific  Co-ift  Agis. 


IMPORTiHT  TO  COMMERCIAL  TRiVELERS. 


Oi  and  aftir  December  1st,  Baggage 
Agents  of  the  B.  &  O.  R.  R.  Co.  wi  1  ac- 
cept coupons  from  mileage  books  issued 
by  B.  &  O.  R.  R.,  P.  &  W.  R'y.  B  &  O. 
S.-W.  R'y  and  Valley  R'y  of  Ohio,  in  pay- 
ment for  excess  baggage  charges,  at  their 
face  valiie,  2  cents  each.  This  arrange- 
ment will  not  include  B.  &  O.  Mileage 
Books  endorsed  "good  only  on  B.  &  O.," 
B.  &  O.  Southwestern  Mileage  Alvcrtis- 
ing  Books,  nor  books  older  than  one  year 
frcin  ''are  of  is^Jue. 


■v\7"  .A.  »rrr  :ei  x> . 

A  young  man  with  fifteen  years'  experience  as 
an  electrical  eogineer  desires  a  posltl  "■n  as  super- 
intendent or  electrician  for  street  railroad  or 
electric  liglit  company.  Have  had  experience  in 
aU  apparatus  in  praclical  use  for  llslit  and  power. 
Am  nlBO  expert  on  stPam,  and  have  6  years'  practi- 
cal experience  in  storage  battery  ■work.  Can  fur- 
nish references.  Address  HI.  H.AV., 

Care  Western  Eleoteioian, 

6  Lakeside  Bldg.,  Chicago. 

"v^.^.  bite:  13. 

An  electrician  cf  ten  years'  experieoce  in 
the  manufacture  of  dynamos  and  motor?, 
desires  position  as  superintendent  or  fore- 
man with  an  electrical  raanufactui  ing  com- 
pany.    Best  of  references. 

Address  "foreman." 
Care  Western  Electrician, 

ti  Lakeside  Bnilding,  Chicago. 

A  thorough  and  competent  mechanical 
superintendent  to  take  charge  of  an  electrical 
maoufacluring  establishment.  State  age,  ex- 
perience and  salary  expected.  Best  of  refer- 
ences required.     Address 

"ROYAI,  ELECTRIC," 

P.  O    Box  No.  2107.  Montreal,  Que. 

WANTED-TO  LEASE! 

An  electric  light  plant;  must  be  in  a  town  of 
not  less  than  3,000  inhabitants,  Address, 
with  particulais. 

Care  Western  Electrician, 
6  Lakeside  B'dg.,  Chicago. 

For  Sale  Glieap. 

I  would  like  to  dispose  of  the  following  elec- 
trical books,  which  have  been  used  for  a  short 
time  only.  list  price. 

1  Thompson— Dynamo  Electric  Machinery :?(J,00 

1  Benjamin -The  Voltaic  Cell 5.00 

1  Herlng- -Dynamo  Electric  Machines 2.50 

1  Carhart— Piimary  Batteries 1.50 

1  Niaudet — Electric  tJattpries 2.5U 

1  Badt — ^Incaodefcent  Wiring  Hand-book...   .  1.00 

1  Watson— Wiring  Tables  75 

1   1  revert— Gas  Lighting -25 

$19.50 

The  books  are  in  good  condition,  but  as  they  are 
slightly  soiled  Avill  sell  tlieiu  olieap. 

What  is  your  offer?        Address  "C.  H.  S.," 
Care  Western  Electrician, 

6  Lakeside  Building,  Chicago- 


P 


L.ATINUM 

For  all  PurpoaeSB 

^L  Scrap  and  Native  Platinum  Purchased, 

^^      BAKER  &  CO.,  408-414  New  Jersej 
Kailroad  Ave.,  Newark,  N.  J. 


SEND  FOR  OUR 

New  Catalogue  of 

Electrical 
Books. 

The  most  complete  of  Ite 
kind  ever  published. 

Sent  Free  to  iny  Addresa. 

We  m  Headquarters 

In  the  West  for  ELEC- 
TRICAL  BOOKS,  and  fill 
orders  promptly,    pre- 
paid, onrecelptof  price. 
GlectriolanPTibllF.hing  Co., 
6  Lakeside  Bailding, 
CHICAGO. 


THE  NOWOTNY  TELEPHONE 

Gives  service  equnl  to  the  best  long-distance  Bell  telephone,  and  are  noted  for 
their  wonderful  volume  of  sound  and  clear  arlitulation  of  speech. 

We  also  llanDfiiedire  Batteries  for  eveiy  tnown  1  urpoee,  which  have  a  world-wide  reputation. 

THE  NOWOTNY  ELECTRIC  CO  ,  Cincinnati,  Ohio. 
This  company  is  manufactnriDg         A  Compoutid  Magtieto  Telephone 

Which  it  sells  outright  under  a  guarantee  both  as  to  efficiency  and  as  against  iofriogement  of  patents. 
It  talks  as  well  over  one  hundred  railes  as  nny  other  Ti'lephone  talks  over  one  mile. 
'i"bis  company  is  also  prepared  to  fully  equip  Telephooe   exchangee,    (.fu' nishini?  everything  from 
the  telephone  to  the  wife  aod  poles).    Private  lines,  Factory  plants,  elc,  and  do  all  kinds  of  construc- 
tion work.     Send  for  circulars  and  price  lists 

IVKWTERX    TEI.I-PHOXE    <  OVST  RtCT  J  O^'     TO. 

.539,  .140  and  511  :>Ionadnocii  Elk.,  C    ic^^^o.  Ill 


For  Sale  Cheap. 

16x36    ALLIS   CORLISS   ENCIiyE, 
GOOD  CO^DITIOiy. 


Taken  in    exchangre   lor    Sioux    City   Corliss. 
ADDRESS 

SIOUX  CITY  ENGINS  &  IRON  WORKS,        SioDX  City,  Iowa, 

6OLTZ  &  SINCLA 

EttiHlBiiiemsiiCiiD&aclors, 

Manufacturers'  Agents. 
Agents  for  A.  L.  Ide  &  Son,  Springfield,  III., 

(Ideal  Engines) 

Agents  for  Hancock  Equipment  Co., 

Boston,  Mass., 

(Curved  Blade  Exiiaust  Fans) 

Manufacturers   of  barrel   switches  for  ad- 
vertising displays. 


377  MILWAUKEE  STREET, 
Academy  Building,         MILWAUKEE,    WISi 


5  --=-='        8 


I  Cheap 

|Trans= 

Iportation .iiiinmniiii.^ 

^  One-twentieth  of  a  cent  a  mile,  on  ^ 
5  the  Imperial  Wheel.  Cheaper  than  ^ 
^  other  bicycles  because  less  repairs  are  ^ 
^  needed.  Our  convincing  catalogue  for  ^ 
^   the  asking.  i 

g  AMES  &  FROST  COMPANY  J 

5  CHICAGO,  ILL.  ^ 


Lightest  Storage   Battery 

IN  THE  MARKET. 

Embodies  new  ffarure  that 

given  it  a  decided  advantage 
over  other  cells.  Specially  suit- 
ed for  electric  launches,  trac- 
tion and  lightlne  work.  Write 
for  description  of  this  new 
discovery. 

HASCHKE  &  CREELMAN, 
StLrage  Battery  Mauufaclurers, 

20-28  W.  Randolph  St., 
Agents  wanted.         CHICAGO. 


To  introduce  our  Dyna- 
mos and  Motors  of  larger 
capacity,  we  are  making  a 
specialty  of  a  high-grade 
8-light,  16  C.  P.,  110  volt 
Dynamo,  retaining  all  the 
(special  features  of  our 
larger  machines  at  a  sur- 
prising low  price.  Send 
for  circ  I'ar  No.  22. 
BOTJU.  A.  KCR,  SIanufactorer<*  Dynamos  and 
Motorp,  34  Market  St..  Chicago- 


A'OKTU  STAR  POINTS 

Is  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  k.  Northern  R.  R.,  and  is  a  valuable 
publication  for  business  men  and  tonrists  who  may 
be  interested  in  the  development  of  the  agricnlt 
nral,  mineral  and  timber  resources  of  Northern 
Wisconsin  and  the  Upper  Peninsula  of  Alichigan. 
This  book,  together  with  an  illustrated  pamphle 
telling  '•'Where  tli6  Trout  Hide  ■'^  will  be  Bent  free 
upon  application  to  Geo.  H.  Heafford,  General  Pas- 
senger Agent,  "North  Star  Route,"  Chicago,  111. 


Storage  BBjteries/ 

;  -       POH  ALL  PURPOSES.  '  .        ! 

Bi-adbury-Stone'  Electrit 
Storage    Co;, 


Fortlie  "WESTERN  ELECTRICIAN," 


,  E.  U.  McCOKMICK,  D.  B.  MAKTIN, 

Paas.  Traffic  Mgr.  Gen'l  Pass.  &  Tictet  Agt. 

CINCINNATI. 
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VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  is  culled  to  this  CELEBRATED  "%VATER 
AVHEELi  as  particularly  adapted  io  their  use,  ou  account  of  its  remarkably  steady  motion, 
liigh  speed  ai.d  gr.  at  eflicieney  aii«l  lar^e  eapaeity  for  its  diameter,  being  double 
the  power  ol  most  wheels  of  the  same  dinmfter.  It  is  used  by  a  number  of  the  leading  electric  com- 
panies with  frreat  satlsfnctioD.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  uaefai  effect  guaruuteed. 

SEXn  rOR  CATALOGUE  AND  rAKTICUIjARS. 

The  accompanyine  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  36  H.  P.  under  33  feet  head.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  puUey. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  horizoatal  shafts, 
and  where  the  eiluaiion  admits  of  their  use  we  recommend  them. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  Dayton,  Ohio. 

Risdon  Iron  &  Locomotive  Works,  San  Francisco,  Cal.,  Pacific  Coast  Agents. 


85  JOHN  STREET,  NBAXT  YORK, 

MANUFACTURERS  OF 

The  Celebrated  Double  Cylinder  and  other  Law  Cells, 

SAL  AMMONIAC,  BLUE  STONE,  ZINCS,  CARBONS.  ETC.,  ETC. 

PRICES    A.ND    OTHE^R.   IITI^ORIwIi^XION    CHEERTf^XJLLvY    I^URKISHE^D. 


Tig.5 


&H^ 


Mine 
I  Eliminator. 

For 

Extracting: 
Oil  From 
Fxbau«t. 
K-uocked 
4lat  Ail 
Competitors 
In  Three 
Important 
Tests. 
>«end  for 
Circular. 


OUR  INDICATOR 
DEPARTMENT 


Is  complete 
Willi  ilie 
most  modern 
perfect 
articles 
in  tlie  line. 
Kpnd  for 
CataloKU°>. 
ICciluciiisc 
A^  liecis, 
Flaninieters, 
Etc 


As  a 

Dividend 

Payer 

Nothing  is  so  profit- 
able in  a  email  way  as 

EUREKA  PACKING. 

Send  for  Sample. 

Mine  & 
Robertson  Co.. 

70  CorllaniU  St.. 
\'KW  VOKK. 


ROBERTSON' 
STEAM  y^, 
SEPARATOR. 

Tlie  most  eilicient 
device  for  separat- 
iusT  irater  and  live 

steam. 

Get  Circular, 


Eotiertson 
Eibanst  Pipe 
Heafl. 

A 

First-class 

Article 

At 

Very  low 

Price. 

You  Need  One, 


AVALUABLEBOOK! 


THE  arOST    IMPORTANT  WORK  TO 

STREET  RAILWAY  MEN  THAT 

HAS    BEEN    PUBLISHED. 


The  First  Practical  Bnnk  Covfi-infl;  Amer- 
ican Street  Railway  I'ractice  of  To-day. 


STREET  RAILWAKS 


IHEIE 

CONSTRUCTION, 

OPERATION  AND 

MAINTENANCE. 


"xb.a.m;s." 

A  PRACTICAly  HANDBOOK  fOH 
STREET  RAILWAY  MEX, 

By  C.  E.  FAIRCHII.D, 

Editor  Street  Kailway  Journal. 


YOU  CAN  HAVE  ONE ! 


Anyone  interested  in  the  art  of  electricity  can  obtain  a  copy  of  our 
new  100-page  classified  catalogue  of  electrical  boots  which  is 

JUST  OUT. 

It  contains  a  complete  lipt  of  all  electrical  books  published  to  date 
and  will  prove  of  inestimable  value  in  selecting  the  proper  works  for  the 
study  of  e  ectricity.      We  are 

HEADQUARTERS  IN  THE  WEST 

For  electrical  books  and  can  fill  all  orders  promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  BaiMing,  Chicago. 


Price,  PoBtaere  Pr  paid : 
Clotb,  S4  00 ;  Leatlier  and  Gilt,  S5.00. 

Remit  by  P.   O.   Money  Order,  Draft,   Regit-tered 
Letter,  or  Express  Money  Order. 


The  Standard  Open  Circuit  Bat' 
teries  of  the  World. 

Send  for  CrRCULAK  and  Prices. 

THE  LEGLANGHE   BATTERY  CO., 

Itt  to  117  Boat  13Ui  St.,  H.  r 


New  York  Insulated  Wire  Co., 


Sol©   3&aa,33.ia.factV8.r©rsj, 


Grimsliaw  White  Core  and  Ra?en  Core  Wires,     Grimshaw  Dndergronnd  Lead  Covered  Cables, 

Competition  Line  Wires,  Grimsliaw  Tapes  and  Splicing  Compound, 
Yulca  Bnsliings,  all  sizes,  Vnlca  Electrical  Wire  Dncts  for  Interior  Construction. 


MAIN  OFFICE  ; 
13-17  Cortlandt  Street,  New  York. 


(  CHICAGO:  BOSTON:  SAN  FRANCISCO : 

BRANCHES :  \  78-82  Frankiin  Street.  134  Congress  Street. 


102  Sacramento  Street. 
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BiTCEExE 


TO  FIT  ANY 
STANDARD  SOCKET. 

Judge  Ricks'  decision  against  the 
Edison  Company  and  in  our  favor, 
frees  these  lamps  from  any  taint  of 
infringement.     Order  no  other. 


Monadnock  Building,  Chicago. 


THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  O. 


FUSE  WIRE  )«»"«>'* 
AND  LINKS  I 

FOR  ALL  SYSTEMS.    ) 


Carry  ins 
Capacity 
Absolately 

Uniform  ■ 


The  Independent  Electric  Co. 

39th  St.  and  Stewart  Ave.,  Cliicago. 


MAP  OF  THE  UNITED  STATES. 

A  large,  handsome  Map  of  the  TjDited 
States,  mounted  and  suitable  for  office  or 
home  use,  is  Issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  ceats  in  postage 
by  P.  S.  EusTTB,  Gen'l  Pass.  Agent,  C  B. 
&  Q.  R.  R.,  Chicago,  111. 


PORTER  &  BUERDORF. 

BAI.ES  AGENTS  FOB 

DETROIT   SYSTEM   STREET   R'Y    MOTORS, 
Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  aold  with 
guarantee  of  20,000  miles  without  repairs.  Instal- 
lation  of  storage  battery  lighting  plents  a  specialty 
Room  f^OS,  No  '^l  quincy  St.^Cliicaso. 


OKDEKS 

For  any  electrical  book  published  filled 
promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  COMPANY, 
6  Lakeside  Building,  Chicago. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, IVIerced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 

ELECTRICIAN  PUBLISHING  CO., '  'hT^ttX'- 


ONE 

DOLLAR 

EACH. 


HART  SNAP  SWITCHES! 

STANDARD  SWITCHES,  S  and  10  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Cut  illustrates  4-way  or  commutalion 
sivitch,  controls  a  light  or  group  of  lights 
fr<,m  any  desired  mtmber  of  points, 

SEND  FOB  CATALOGUE. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 

^X A.xrt  f ox-cS ,    C70X1.X1.. 


W.S.  EDWARDS  MFG.  CO., 


MANUFAOTUKEBS  OF 


ELECTROLIERS, 

Combination  Fixtures, 

Electric  and  Combination  Brackets. 


EXCLUSIVE  DESIGNS. 
LOW  PRICES. 

Our  new  catalogue  of  Electric  fixtures  is  now 

ready.     If  you  buy  fixtures  send 

for  same. 


21  and  23  E.  Lake  St.   Chicago. 


WESTINeHOUSE  ELECTRIC  &  MANUFACTURINB  CO. 


f 


•ITTfll] 


We  manufacture  Complete  Installations  of 

For  CENTRAL  STATION   ELECTRIC   LICHTINC, 

LONG  DISTANCE  TRANSMISSION   OF  POWER, 
ELECTRIC  RAILWAY  AND  ISOLATED  PLANTS. 

BRANCH  OFEICES  IN  ALL  LARGE  CITIES. 
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THE  CHLOKIDE  ELEOTEICAL  STOEAOE  SYNDICATE,  Limited,  London.  ENOLiND. 
SOCIETE  ANONYME  LE  TBAVAIL  ELECTKIQUE  DES  METAUX,  PiBls,  FE4N0E. 

The  Only  Storage  Battery  in  Use  in  Central  Stations,  of 
American  Manufacture. 

The  Electric  Storage  Battery  Co., 

Dreiel  Building,  PHILADELPHIA,  PA. 


TRADE  MAEK. 


Registered  September  11,  1894. 

'^HpS*-^^"^         Electrical  Storage  Cells  ol  any  desired  capacity.    Catalogues  giving 
Capacities,  Dimensions,  Weights,  Prices,  etc.,  on  application. 


If  "S'oti.    T^anit 


"A  GOOD  THING" 


ORDER  A  COPY  OF 


WEBB'S  TELEPHONE  HAND-BOOK. 

Price  Sil.OO,  Postage  Prepaid. 

Published  and  for  sale  by 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 


ALTERNATING  GDRRENTTRANSFORMERS 


Highest  Efficiency  Ever  Obtained. 

TRANSFORMERS 

To  order  for  any  purpose,  voltage 
or  capacity. 


ALTERNATING 
CURRENT 

MOTORS. 


Standard  Sizes,  5  Lights  to  2,000  Lights. 


POTENTIAL 

SWITCHES, 

Gomplete  Switch  Boards 

For  Central  Stations  and  Isolated  Plants. 


WAGNER  ELECTRIC  MFO.  CO.,  st  lodis,  mo. 


PHILADELPHIA  OFFICE,  John  Mustard,  1000  Betz  Building 


STANDARD    PLANTE    BATTERIES. 

Will  not  Salphate  nor  Disintegrate,  and  cannot  Bnckle. 
HIGHEST    EFFICIENCY.     ^^^^^^^    OELIVERY. 

LEAST    INTERNAL    RESISTANCE. 
Cells  from  lO  to  10,000  Ampere-Honr  Capacity. 


ELECTRIC-POWER  STORAGE  COMPANY, 


CENTRAL   STATION    INSTALLATIONS. 

Batteries  for  Electric  Iiaunches,  for  Dental,  Surgical  and  Medical  Work,  and  for  all  purposes 

for  which  electricity  is  required. 
Complete  Lighting  and  Poiver  Plants  installed  as  reasonably  as  consistent  with  first-class  material  and  workmanship. 

Room  1210,  Havemeyer  Building, 

26  Cortlandt  Street,  NEW  YORK. 
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Standard  Electric  Co. 

CHICJLGrO,  XJ.  S.  A. 


) 


Modem  Dynamos  and  Accessories  for 


Series  Afc  Lighting, 

Alternating  and  Direct  Current  Distri- 
bntion  of  Liglit  and  Power. 

ELECTRICITY  FOR  ENGINEERS. 

New  Edition,  Just  Out!    Now  Published  in  One  Complete  Volume,  434  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


py^PJ  I,  CONTENTS.— CHAPTER  I:  Electricity;  Positive  and  Negative;  Coodnctore,  Xon- 
Conductore  and  Infuliitors;  Electro-Motive  Force;  Volt8;  iteeistaoce;  Obms;  Curreot:  Amperes.— 
CHAP  rtR  II:  Uyoamos;  Magnets;  Field  Coils;  Electro  Magnets;  Permanent  Hnfjnets,— CHAPTER  HI: 
Armatures,  Con^-tructioD  o*,  Different  KinfB  of;  Commutators,  How  Made  and  Connected;  Heiiting  of 
Armaturep;  Eddy  Currents,  — CHAPTEK  IV:  The  Current;  How  Produced;  Inductinn:  Series  Wttund 
Dyoamoe;  Shunt  Wnun'l  Dynamos;  Exciting  the  Fielfis;  Constant  Current  and  Constant  Potential  Dyna- 
mos; Series  and  Parallel;  Parallel  or  Maliiple  Arc  System.-CHAPTER  V:  Incandescent  Lampp;  Flla- 
meLt-;  ConnecticDs;  Flashing;  Exhaustine;  Tesiing;  Cindle  Power;  Operated  in  Series;  Autom  itic 
Cat-Ouf;  In  Multiple  Arc  or  Parallel;  Mnltipla  Series;  Mulllple  Series  Cut-Out;  Three  Wire  System. — 
CHAPTER  VI;  The  Arc  Ll^'ht;  How  Formed;  Ciaaes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or 
Globes;  Shape  of  Carbons  iiader  Different  Conditions  of  Earning;  Arc  Limps;  Ree-utati-iEr  and  Cut-Uut 
Mt'Chai'i-im;  Action  of  Ourreni;  C  uich  Lamp?;  C  ockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.— 
CHAPTER  VII:  Commutators  and  Urushep;  The  lirush  Commutators;  Brushes;  Different  Styles  of 
Bru-hue;  Double  Brushes;  Single  Brushes;  Troubles  with  Coramatatorrt  and  Brushe?;  Correct  Position 
of  Brushes;  Sparking  at  Brushes;  C.ire  nf  Hrushes  and  Commutators;  Flnshing.— CHAPTER  \T:iI:  Cur- 
rent Regulation;  Hand  Kegulalion;  By  P  sitiou  of  Brjishes;  B'-ai-tance  Box;  Resistance  Coils.— CHAP- 
TER IX:  Americn  System  of  Autoraa  ic  Current  Regulation  ;  The  Dynamo;  Regulator;  Action  of  Regu- 
lator.—CHAPTER  X:  B'U?h  Sy3iem  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of 
Circuits  through  Dynamo  Regulator  and  Lamps;  Dal  or  Regulator;  Care  and  Adjustment  of  Dial;  Dial 
Controller;  Circu  ts  and  CoDnecllons  "f  No  8  lirush  Dyuaujo;  Circuits  of  Compound  Wound  Constant 
Potential  Brush  Dynamo.— CHAPTER  XI;  The  Eli^ou  Sy-tem;  Automatic  Regulator;  Ciicuits  of  Regu 
later;  Oircnjrs  of  Dynamo;  Action  of  R3HUlatr>r:  H  >well  Pressure  Indicator;  Diagram  of  Circuits;  De 
scription  or  l^arls  and  Operation  —CHAPTER  XII:  Excelsior  System  of  Automatic  Current  Regulation: 
Dynamo;  Armature:  Diagr  .m  of  Circuits;  Tiie  Regulator  and  Motor;  Action  of  Kegu'ator.— CHAPTER 
XIII;  Schuy  er  System  of  Automatic  Current  Reguia  ion;  Dynamo;  Armature,  Commutator  and  Brushes: 
Diagram  of  Circuits  in  Armature  and  Fie'd;  Regulator;  Cir.  uits  lu  Regulator  —CHAPTER  XIV:  Thom- 
80n-H  mslon  System  of  Automatic  Current  Regulation;  Dynamo;  Armature;  Commutator  and  Brushes 
Controlling  -Masnet;  Wall  Controller;  Diagram  of  Circuits;  Air  Blast.- CHAPTER  XV:  Waterhouse  SyS' 
tern  of  Three-Brush  Automatic  Ourrei  t  R  gulation;  Dynamo;  Extra  BrusU;  Resistance  Coils  and  Regu- 
lator.—CHAPTER  Xvi:  Ampere  Meters;  Taugentta!  Scale;  Solenoid  M-ters.- CHAPTER  XVII;  Volt- 
meters;  Pressure  and  Potential  Indicators.— CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle; 
Differential  Apoaratus. -CHAPTER  XIX:  Whealstone  Bringe  or  Electrical  Balance;  Diagram  of  Circnits 
and  Methods  of  Use;  Bridge  and  Rheostat;  Round  Form;  Square  Form. —CHAPTER  XX:  The  Magneto 
as  a  Testing  Instrument;  Armature;  Field;  Bel' ;  Diagram  of  Circuits.— CHAPTER  XXI:  Coupling  Dyna- 
mos Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Machines.— CHAPTER  XXII: 
Switches  and  Switchboards;  Loop  Switch;  Plug  and  Socket;  Change  Over  Plug  and  Socket;  Conclusion. 
CHAPTER  XXIII;  Electric  Motors,  General  Principles  the  Same  as  in  Dynamos;  Types;  Shunt  and 
leries  Motors  Suitable  for  all  General  Purposes;  Regulation  of  Shunt  Motors;  Of  Series  Motors;  Conn- 
er E.  M.  F.j  Direction  of  Rotation  and  Direction  of  Current;  Starting  Motors;  Diagram  of  Connection. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dynamo?;  Principles  of  the  Field: 
Field  Current  Armature;  Winding;  Gouneclions;  Lamination;  Different  'J  ypes  of  Alternatois;  Reeula- 
tion;  Leading  Systems;  The  Brush  Generators;  Magnets;  Armature;  Principles  of  Induction.  — CHAP- 
TER II:  Dynamos.  Coutlaued;  The  Mordey  Alternator;  Stationary  Armatures;  Field  Magnets;  Ferrantl 
Armature:  Field  Magnets;  Winding;  Collectors. —CHAhTER  III;  Dynamos,  Concluded;  Siemens  Dyna- 
mo: Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo;  The  Armature;  Self  Induction;  Eeeula- 
tion — CH.\PTERIV:  Induction  C'Uls;  Converters;  Transformers;  Economy  of  Distribution;  An  Elec- 
trical H.  P.;  Losses  in  Conductor;  Induction  Coils;  Effect  of  Induciion;  Transformers —CHAPTER  V; 
Transformers,  Continued;  Induciion  Coils;  Converters;  Transforming  Up  and  Down:  Design  of  Trans- 
formers; The  Static  Char<;e;  Protection  Agaiost;  Grounding  the  Secondary;  Other  Devices;  'J  he  Foil 
Protector;  Different  Hypes  of  Transrormers.-CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Reeu- 
lation;  Winding  o£  Transformers;  Connecting  to  Circuit;  Regulation;  Safety  Fuses.- CHAPTER  VII: 
Parallel  System;  Series  Arc  Light  Systi^m;  Diagram  of  Circuits:  Parallel  System;  Primary  Circuit; 
Secondary  Circuit;  P. acing  of  Transformers;  Fuses;  Dlayram  of  Series  Arc  Light  Circuit.— CHAPTER 
VIII:  Lines  of  Force;  Hysteresis;  Masnelic  Penetration;  The  Circuit  of  Lnes  of  Force;  Experiments 
with  Magnet;  Rapid  ty  of  Reversals  and  Hysteresis. — CHAPTER  IX:  Arc  Lamps;  In  Series;  The  Wesf- 
inghou«e  Arc  Limn;  Diagram  of  Circuits  in  Lamp;  .\ctiou  of  the  Mechanism;  Flat  Carbons. — CHAPTER 
X:  Arc  Lflmps,  in  Multiple;  Slattery  Different  al  Lamp;  Mechanism  of  L>-mp;  Its  Operation. —CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus;  loetrumenis  for  Use  with  Alternating  Currents  Differ 
from  tho-e  used  with  Continuous  C  rrems;  Ammeters;  Voltmeters;  Description  of  Several  Forms  of 
Instruments  —CHAPTER  XI[;  Mea-uring  InsrumentiJ.  Continued;  ^^t  Wire  Tn^trumenta;  The  Cardew 
Voltmeter;  Details  o£  the  Instrument;  Low  Potential  Voltmeter. -CHAPTER  Xill;  Voltmeters;  Double 
Coil  Voltmeter;  Two  Types.— CHAPTER  XIV;  Spring  Mett-r-;  Curled  Spriug  Meter.— CH  \PTER  XV: 
Twisted  Strio  loetrnments;  Diagram  of  Counecti'^ns  and  Operation  of  Inslrument.- CHAtTER  XVI: 
Recording  Meters;  Sbanley  Meter;  Cooscruction  and  Principles  of  Operation;  Diagrams  of  Parts;  Slattery 
Induction  Meter;  Description  of  Parts  and  P'inciples  of  Operation;  Watt  Meter;  Thomson  Meter. 
— CHAPTER  XVII:  Generators  in  Parallel;  Diihculties  in  Operating;  Alte'-uate  Current  Generators  in 
Parallel;  Arrangements  of  Circuits  and  Machines  for  Operating  in  Parallel;  Diagram  of  Common  Ar- 
rangement of  Machines  and  Circuits. — CHAPTER  XVIII:  Ohm's  law;  Strength  of  Current;  Formulae 
and  Examples;  Power  and  Heating  Effects  of  Cucrents.— CHAPTER  XIX:  Ground  Alarms  and  Leak 
Detectors. 


PRICE,  $2.50. 


Orders  for  Above  Books,  or  any  other  Electrical  Works,  Promptly  Filled  on  Receipt  of  Price.     Postage  Prepaid. 
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MORRIS,  TASKER  &  CO., 

INCORPORATED. 

Offices,  222-224  S.  Third  St.,  Philadelphia.  Pa. 

PASCAL  IRON  WORKS,  DELAWARE  IRON  WORKS, 

PHILADELPHIA.                                                    NEW  CASTLE,  DEL. 
Manufacturers  of 

Boiler  Mes,  WiDilit  Ii  Pijes  art  Fitliiis, 

ELECTRIC  LIGHT  and  RAILWAY  PIPE  POLES  A  SPECIALTY. 


SINGLE  OR  MULTIPHASE, 

Alternating  Current  Generators, 


For  Central  Station  Equipment. 


Cruaranteed  Eqnal  in 
Every  Bespect  to  any 
other  Tjpe  of 
Apparatns 
Man  nfac  tared. 


Adapted  for 
Arc  and 
Incandescent 
JLishtins- 


Slow  Speed  and  Standard  of  Simplicity 

Cloae  Ragulation.  and  Durability. 

AI^SO 

Direct  Current  Apparatus  for  Lighting  Factories,  Public  Buildings  and  Isolated  Plants. 
Improved  Long  Distance  Series  Incandescent  Apparatus  for  Street  and  Commercial 
Illumination. 

Incandescent  Lamps  and  Sockets  for  use  on  Arc  Light  Circuits. 

Correspondence  i!$olicited. 

THE  UNITED  ELECTRIC  IMPROVEMENT  CO., 

19th  St.  and  Alleghany  Ave.,  Philadelphia,  Pa. 


The  Hoyt  Standard  Ammeters  and  Voltmeters  for  I^amp 

and  Meter  measurement  on   Alternating:    Currents  are  now 

ready  for  the  market. 

Send  for  our  IS94  Catalogue  which  cootaine 

the  above  and  other  new  instrumeota 

of  our  manufacture. 


Whitney  Electrical 
iDstrament  Go. 

PENACOOK,  Jf.  H. 

Factoriee:  Penacoob,  N.  H.;  Sherbrooke,  P.  Q.,  Can 
AGENTS : 
HENRY  F.  KELLOGG,  General  Selling  Agent. 
Baliimore,  Md.:  The  Poole  Electric  Co. 
Boston,  Mass.;  Warren  S.  Hill, 
Boston,  Mass.  (New  Eneland):  W.  B.  Southgate  & 

Co.,  14t>  Franklin  St. 
Chicago,  III  :  Electric  Appliance  Co. 
Cinciocati.  O  :  Nowotny  Eleotrlc  Co. 
Halifax,  N.  S.:  John  Starr,  Son  &  Co.,  Ltd. 
New  York  City:  Geo.  L.  Colgate,  136  Liberty  St. 
San  Francioco,  <^h\.:   OalifOT-niH  EU.ctrical   Wnrka. 
St.  Louis,  Mo.:  St.  Loals,  Electrical  Supply  Co. 
Little  Eock,  Ark. :  The  Brown  Elec.  &  Mach'ry  Co. 


Minneapolis,  MIqu.:  Electrical  Engineering  Co. 
Deover,  Col.:  RusBell  &  Officer  Elec.  Constr.  Oo. 
Omaha,  Neb.:  Weatern  Electrical  Supply  Co. 
Seattle,  Wash.:  Northwest  Fixture  Co. 


ELECTRICAL  BOOKS 


SEND  US  YOUR  ORDERS. 


ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Buildine.  CHICAGO,  ILL. 


THEY  ARE  IN  STOCK.       SEND  US  A  SAMPLE  ORDER, 


GLEASON'S 


Enameled  Green 

Outside, 
Silvered  Inside. 


Radial  Fluted 


17  in.  diameter,  2H 
8  "  '■  2)4 

0 "       •'      m 


PEB  DOZEN 

in.  holder,  $  9.00 
"  "  10.00 
"         I*         12.00 


Flat  Spiral  Corrugated.  Deep  Spiral  Corrugated 


PEB  DOZEN 

8  In.  dUmeter,  2H  i^-  bolder.  $  8.00 
IP   "  *•  2)i    **         "  9.00 


PEB  DOZEK 

7  in.  diameter,  2%  in.  holder,  $  8.00 
10   'i  •'  234    "         "         13.00 


STANDARD 
i  ELECTRIC 
SILVER  GLASS 
REFLECTORS. 

The  simplest,  cheapest  and  best  Reflectors 
for  increasing  candle  power  of  incandes- 
cent lamps. 

Made  in  all  staple  sizes  of  electric  shades. 

Always  bright ;    ci  nnot  tarnish. 

E.P.GLEASONMF&.CO,,":r/.V.»,, 

CHICAGO  OFFICE, 

91  Pearborn  Street,  F.  L.J0HNS0N,  Manager, 
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Now  Ready! 

WESTERN  ELECTRICIAN'S 

MOONLIGHT  SCHEDULE 

FOR  1895. 
Every  Station   Needs  It. 


SEND  10  CENTS  FOR  A  COPY. 


Electrician  Publishing  Company, 

6  Lakeside  Building,  Chicago. 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


B.  J.  Arnold,  Mem.  A.I.  E.  E.. 
Consulring  Electrical  Engineer, 

Specialty:   Electric  Eailways  and  Power  Sta- 
tions. 

574-576  Bookery,  Chicaeo. 

Chas.  G.  Armstrong, 

Expert  and 
Electrical  Engineer, 

Anditorinm  Toiv^er,  Cliicaeo. 

:  Wm.  H.  Bryan,  M.Ain.soc.M.K 

Mechanical  and  Electrical 
1                Engineer. 

Consultations,  Reports,  Estimates,  Plane,  Specl- 
floationB,  Superintendence,  Teats,  Purchaaing. 

Turner  Building.  St.  Louis. 

The  Allen-Hussey  Co . 

General  Electricians  and  Contractors, 
Electric  light  and  power  construction,  incan- 
descent light    wiring;    telephone,    watchman's 
clock,  annunciator,  borglar  alarm,  electric  bell 
syptems,  etc.     Eslimntes  furnished  from  archi- 
1  teets'  and  ensineera'  specifications.    Telephone, 
Main  1061.    Established  1889;  Incorporated  1b92. 
•411-^13  KandO'ph  KC  .  Clii<-nKO. 

)N.  S.  Amstutz, 

Mechanical  and  Electrical  Enginier, 

2fW}  ElMtrical  Dtvices  Perfected  for 
Shop  Construction. 

Teeta,  Plans,  Estimates, 
SuperriBion  and  Eipert  Opinions. 

S9  Black»«tone  Blds^  Cleveland^O 

The  Consolidated  Eng.  Co., 

Designers  and  BuUdera  of  Electrlo 
Light  and   Power    Plants,     Electric 
Railways,  Water  Worke,  Ice  Making 
and  Refrigerating  Plants, 
831  Pine  Street,       -       -      -      St.  Louis. 
AUred  C.  Einstein,  Preat.  and  Treas. 

Thomas  V.  Hall.  Vice-Prest  and  Secy. 

John  A.  Henry,  Supt.  Electrical.  Con- 

Goltz  &  Sinclair, 

Electrical  Engineers  and  Contractors, 
Manufacturers'  Agents, 
Tel.  912.              Agents  for  Ideal  Engines. 
Academy  Bldg..  Milwaukee,  IVis. 

The  Louis  K.  Comstock  Co., 

E'ectrical  Engineers 
and  Contractors. 
1437-3S]IIonadnock  Blk.,  Cliicago 

Branch  Office,  Hodges  Bldg.,  Detroit,  Mich. 

BOOKS 


On    electrical   subjects  sent    to    any 

address  on  receipt   of  price,   postage 

Electrician  Publishing  Co., 

6  Lakeside  Bailding.  -        CHICAGO. 


JLna.l3rsis  of  Ssil  JLn:im.o]3.ia.c. 


cr 

.    B. 

W"Ji!J.H, 

Analytical 

and 

Consulting 

Chemist 

AND  ASSATEH, 

Room  42, 

81  Clark  Street. 

Certificate  of  Analysis,  Ko.  918.  Chicago,  March  9,  1894. 

This  Certifies  that  I  have  analyzed  sample  of  Sal  Ammoniac,  marked 
"A.  G.  Sal  Ammoniac,"  submitted  by  Western  Electric  Company. 
I  find  the  amount  of: 
Ammonium  Chloride  contained  therein  to  be  99.51  per  cent. 


I^'prices  on  application. 


Ammonium  Sulphate 

Moisture  "  "  " 

Non- Volatile  Matter  "  "  " 

Organic  Matter  "  "  " 

The  Non-Volatile  Mutter  consists  of  Iron  Oxide  and  Alumlra. 


•9 


0.03 
0.13        " 
0.02 
0.31         " 

Signed,  J.  B.  WEIS. 


,  te)TANq,(^,w)/ 

'/^RITHfWlt-' 

11^(1^ 

•sL0^1^ 

1^ 

624  pages,  f3.00. 


150  pages,  $1.00 


158  pages,  $1.00. 


135  pages,  $1.00. 


140  pages,  $1  00. 


An  Excellent  Series  of  Electrical  Books. 

BY    T.    O'COHISOR.    SLOAHE. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Library.  Send  in  your  Orders. 


ELECTRICIAN  PUBLISHING  COMPANY,  6  Lakeside  Bldg.,  Chicago. 


ROYAL  ELECTRIC  CO.,  PEORIA,  ILL. 


-is^/vi<JX_7F='A.cz;-ri_rFRE:r=?^  cdf^- 


The  Most  Reliable  ALTERNATING  Apparatus  now  on  the  Market. 

NO  COLLECTING  RINGS.    NO  COMMUTATOR.    NO  REVOLVING  FIELD  OR  ARMATURE  COILS. 

step  Down  TRANSFORMERS.  Step  Up  TRANSFORMERS. 

TRANSFORMERS  for  any  desired  Voltage.  Arc  Light  TRANSFORMERS.  Direct  Current  Generators  and  Motors. 

coe-R-Bsfohebiics  soi^icitsd- 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS, 

Eecent  improvementa  made  in  the  New  American  Turbine  have  Increaaed  the  power  as  per  their  dtam. 
eter,  and  produced  greater  efficiency  from  whole  to  half  water  than  any  other  torbine,  ae  evidenced  by  the 
follow  ng,  copied  from  certified  tests  made  at  Holynte  Mass.,  on  the  dates  named,  and  signed  by  A.  F.  Sick, 
man,  engineer  In  charge  of  experimentg,  aod  E.  S,  Waters,  hydrnulic  engineer. 

The  originals  of  these  certificates  and  tests  of  otber  sized  wheels  can  be  seen  at  our  office. 


Tesr  of  a  45  inch  Wheel-July  9,  1894. 

Tfst  of  a  42-incli  Wheel  -July  14,  1894. 

Head. 

Rev.  per 
MIn. 

Cu.  Ft. 
per  Sec. 

Horse 
Power. 

P'rCent 

Head. 

Rev.  per 
Min. 

Ca.  Ft.  1  Horse  lp,.r,,„, 
per  Sec' Power.  |^  ^Cent 

Whole  Gate 

»     ;; 

% 
v. 

16.06 
1642 
16.78 
17.03 
16.88 

119.17 
122.00 
117.33 
111.83 
118.67 

141.58 
127.18 
112  60 

88.12 
82.17 

20.1.27 
195  19 
175  74 
149.99 
1  8  40 

79  76 
82.58 
82.18 
79.81 
76.62 

Whole  Gate 

y. 

16.33 
16.66 
16.59 
17.13 
17.48 

128.00 
134.80 
129.33 
125.26 
121.00 

134.18 
120.85 
104.65 
92  76 
70.80 

199.56        80.50 
188.lt         83.09 
162.89         82.71 
142.10         79  21 
98.85         70.60 

— .         For  tnformatloa  and  oatalogne  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO.,  Dayton, OJ.S  A. 


/Innunoatohs.Bells.Batteries^ 

(a  ANDAaSuPPLIESfoiVoUSEWORi^.    ' 

w  6ataloques  AND  Quotations  0N/\ppLif  axiom 

)ARTR!CfeSRTER@./J^l?5;o;econd  % 

^•fABLi;HED    I86r 


(fSgWATER  WHEELS 


This  Justly  Celebrated  Wheel  is  Built  in  Many  Styles  on 

UPRIGHT    AND    HORIZONTAL    SHAFTS. 

It  is  SPECIALLY  DESIGNED  and   ADAPTED  for  driving 


Our  new   WIicpI   sfciires   a   rcmark:!lil v   liisrh    (raamnteetl   peroentasre,  and  wonderful  steadiness  of 

motion,  under  v.irialili--  l<mds  in  iiriu-dcc.  '  Ii  affords  an  nnequaJed  concentration  of  power  wilLin  a  small 
space  ;  and  an  unprecedented  lii;rli  Telocity  for  a  given  powf  r. 

Its  easily  and  qnickl.v  operated  balanced  ;fate  affordH  prompt  and  efficient  control  by  a  governor,  ana 
consequent* fine  rct;nIation.  These  wht-els  are  in  many  insiaiio*^?^  operating  the  best  electric  plants  in  this  and 
other  countries,  fully  demonstrating  their  reninrbable'adaplation  to  that  use. 

The  attention  of  Electric  Engineers,  and  others  contemplating  water  power  improrements  is  directed  to  onr 
work.    We  will  send  a  fine  large  pamphlet,  112  pages,  fully  describing  the  wheel  and  various  plans  of  application. 

THE  JAMES  LEFFEL  &  CO.^T.''NTw'?o^■'.'c?T"v.'°' 


By  £.  A.  aiERRILL, 

176  Pages.    Price,  prei-atd,  $1.60. 


For  the  use  of  Electricians, 
Engineers    and   Architects. 

NO    MAN 

contemplating  the  erec- 
tion of  an  electric  light 
plant  can   aff<.rd  to  be 

WITHOUT  IT. 


Electrician  PnblisMDg  Company, 

6  UKESIDE  BUILDING,  CHICAGO. 


pOflCELMN^ 


[ANUFACTORY. 


'■^5v^/^'^^^;ql,i5:;rV 


New  Dynamo  Tenders'  Hand-Book. 


By  T.  B,  BADT, 

226  Pages,  140  Illustrations      FlexibleCloth  Binding. 
5  1-2x3  inches.     Price  $1.00. 


Size  of  Type  Page 


This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  5,000  of  the  new. 

Electrician  Publishing  Co., 

6  Lakeside  Building,  CHICAQO. 

THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work. 

Crives  more  pon-er  as  to  diameter  Trith  a 
hislier  percentase  of  usefal  elfect  than  any  other 
■w-.ter- wheel  heretofore  made.  All  elzes,  right  and  left 
hand,  aro  boilt  from  patterns  perfected  under  syetematlo  teats  In 
the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  uaflatlsfaotory,  and 
those  contemplating  the  improvement  of  power.'iij  will  find  It  to 
their  interestto  confer  with  me,  88  I  am  ivillinff  to  gnar* 
antee  reemlts  where  others  have  failed,  no  mat- 
I  er  iThat  make  of  turbine  has  been  in  use.  l^TATB 
R«>HI1IRe3I£NTl!4  AKD  Hl^SD  FOB  CATA- 
LOGUE. 

S.  MORGAN  SMITH,  York,  Pa. 

EBtlmates  furniehed  for  complete  power  plants  and 
reEolts  raaranteedU 


ELECTRIC 
RAILWAY 


Their  Construction,  Operation 
and   Maintenance. 


MOTORS. 


An  elementary  practical  hand-book  for   those   engaged   in  the  managerD«^Tit  ano 
operation  of  electric  railway  apparatus. 

With  Rules  and  Instruction  for  Motormen. 


By  nelson  W.  PERRY,  E.  M. 

Price,  Postage  free,  $1.00.      PRACTICAL  AND  UP-TO-DATE. 
TABLE  OF  CONTENTS. 

I.  Introduction.— II.  Technical  Terms,  etc. — III.  Ohm's  Law;  Bate  ofWork;  Examples.— IV.  Elec- 
tric Current  and  Its  properties.— V.  The  Electric  Current  and  Ite  Properties  (contlnmed);  The 
Solenoid.— YI.  Measuring  the  Current:  Magnetism  and  Electro-Magaetism.  —  VII,  Lines  of  Force; 
The  Closel  Magnetic  Circuit;  Magnetic  Leabage.  —  VIII.  Polarity,  Magnetism  and  Current. — IS. 
Electro-Magnetic  Induction;  The  Continuous  Current  Dynamo;  Increase  of  Electromotive  Eorce; 
Eddy  Current  In  Armature.— X-  Shifting  of  the  Armature  Wires;  Opened  and  Closed  Coil  Armatures. — 
XI.  Drum  and  Ring  Armatoree;  Consequent  Poles  and  Multipolar  Field  Magnets— XIL  Multiple  Arj 
and  Series  Arrangement;  Current  Characteristics  of  Multiple  and  Series  Arrangements  in  Generators. 
—  XIII.  Current  Characteristics  in  Translating  Devices;  Multipolar  Fields.  —  XIV.  The  Dynamo 
Electric  Principle;  Series,  Shunt  and  Compound  Winding;  The  Beversibility  of  the  Dynamo  XV, 
■I  he  Electric  Motor.— XVI.  The  Electric  Motor  (continued)  Torque.— XVII.  The  Line  of  Commutation; 
Counter  Electromotive  Force.— XVIII.  Counter  Electromotive  Force  and  Speed  Reeu'ation;  Require- 
ments of  Speed  Regulation  — XIS.  The  Sperry  and  Johnson- Lundell  Systems.— SS.  The  Leonard, 
Perry  and  Other  System-;  The  Perry  System  of  Series  Electric  Traction;  Storage  Battery  Traction; 
Conduit  Systems.-XXI.  The  Mana^^ment  nf  Street  Railway  Motirs;  Sparbine  at  the  Commutator; 
Motor  Stops  or  Falls  to  Start.— XXII.  Specific  Directions  to  Motormen  -XXIII.  Inftructioos  to 
Inspectors  and  Superintendents —XXIV.  Locating  Faults;  Commutators;  Drop  Method  o/ Testing  for 
Faults;  Insalallon  Test;  Bearings;  Gears  and  Pinions;  Controllers.- XXV.  Trolley  Wheels,  Incandes- 
cent Lamps;  Conciueion, 

ORI>EBS  PROUPTl^Y  FIliLED. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  BIdg.,  Chicago. 


January  19    1S95 
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The 


"CllMAX"BOrLER 

Ttiree  Boilers  Sold  GMcago  Edison  Co. 


The  Only  Boiler  Tested  at  the  World's 
Columbian  Exposition. 

The  only  NON-EXPLOSIVE  boiler  made. 
Will  save  you  money  on  coal. 
Built  in  units  from  60  to  1500  fl.  P. 


MANUFACTURED  BY 


m  Catalome. 


ClonbrockSteam  Boiler  Works, 

Grinnell  and  Court  Sts.,  BROOKLYN,  N.  Y. 


J.  H.    McEWEN   MFG.  CO., 

Automatic  Ecpes,  liotli  Vertical  anl  Horizontal  froni  12  to  600 1  p. 


OUR  GUARANTEE: 


The  engine  shall  not  run  one  revolu- 
tion Blower  when  fnlly  loaded  than 
when  running  empty,  and  a  redaction  of  boiler  pressure  from 
the  greatest  to  that  necespary  to  do  the  work,  will  not  reduce  the 
speed  of  engine  one  revolution.  Any  engine  failing  to  meet  this 
guarantee  becomea  the  property  of  the  purchaser  upon  payment 
of  one  dollar. 


It  is  one  of  the  Most  Economical  Engines  on  the  Market. 

SBKD    FOB    CATAIiOeiTf;. 


Main  Office  and  Works:  RIDGWAY,  PA. 


Sales  Agents:    Peppee  &  Kegibteb,  Provident  Bldg.,  Philadelphia,  Pa.;    Wm.  Sharpe,  937  ifonadnock 
Bldff.,  Chicago,  III. ;  C.  H.  W.  Oopbland,  141  Liberty  St.,  New  York. 


ERIE  CITY  IRON  WORKS, 

INCORPORATED 
Mannfbctiirers  of  HIGH  and  11 

Automatic  [iJn 


INCORPOKATED. 

MannActnrersof  HieHandllEDIUM  I^PEJED 


and 
RETURN  TUBULAR,  LOCOMOTIVE 
AND  VERTICAL 


1510  OLD  COLONY  BLDG.,  CHICAGO. 


Watertown  Engines 


Will     meet   any   guaranty    in    regulation, 
economy  or  general  efficiency. 

Watertown  Steam  Engine  Co., 

WATERTOWN,  N.  Y. 

Watertown  Steam  Engine  Co.,  1136  Mnnadnock  Blk.,  Chicago. 
WatertownSteamEngineCo.,  120  Third  Ave.  N.,  Minneapolis. 
Watertown  Steam  Engine  Co.,  22i  W.  Mai"  St  ,  Looisville. 
Rowell  &  Chase  Machinery  Co.,  Kansas  City. 
Pond  Machinery  Co.,  St.  Louis. 


VULCANIZED  FIBRE  GO. 


£ISrF.^^XjIS^£IX>    X873. 
SOIiE  JHAKUFACTUBEBS  OF 

HARD  VULCANIZED  FIBRE 


In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.     Colors,  Red,  Black  and  Gray.    Pand  for  Catalogue  and  Prices. 

wz^AVJ'TVsln^i.  The  Standard  Electrical  Insniating  Material  of  the  World,    i^  Si^'i^: 


K.Y 


FREE! 


Our  24-page  cataloeue  of  Organs^ 
alsoour  newand  elegantcatalogue 
or  Pianos,  containing  16  pp.  We 
have  the  largest  manufactory  In 
the  world.from  which  we  sell  direct 
totheconsumeratwholesaleprices, 
thus  saving  the  prolitsot  thedealer 
and  the  commissions  of  the  agents 
We  furnish  a  tirst-classOrgan, war 
ranted  20  years,  with  0^7  CA 
stool  and  book,foronly  v^  '  ■*!" 

No  money  requirtd  until  instru 
ment  has  been  thoroucbly  tested 
in  yourown  house.  Soldoninstal 
ments.    Easy  paj'ment. 

We  positively  guarantee  every 
OrganandPiano2Ji/ears.  Sendfor 
catalogue  at  once  if  you  wantto  ob- 
tain the  greatest  bargain  on  earth. 
Write  name  and  address  plainly 
and  we  will  send  by  mail  same  day 
letteris received.  Asanadvertise 
ment,  we  will  sell  the  Urst  Piano  of 
our  make  in  ^C  i  7C  Stool,  book 
placeforonlyO  I  I  *»■  and  cover' 
free.  Regular  price,  S3.'>0. 
BEETHOVEN  PIANO  &.  ORGAN  CO.|  P.  O.  Box   1309  WASHINGTON,  N« 


Our  New  Book  Catalogue 


Which  is  now  ready,  contains  100  pages  and  will  be 
found  of  unusual  interest.  Anyone  wishing  to  obtain 
a  complete  list  of  all  the  electrical  books  published 
to  date,  together  with  descriptions  of  the  most  im- 
portant, can  do  so  by  writing  us. 

ELECTRICIAN  PUBLISHING  CO. 

6  Lakeside  Building.  CHICAGO. 


J.  C.  BRILL  COMPANY,       -       -       -        PHILADELPHIA, 

BUHDEES  OF  EAUWAT  AND  TEAMWAY  OAES  OF  ALL  GLASSES, 


Special  attention  given  tn  the  building  of  Electric  Motor  and  Trail  Cars. 
Builders  of  Brill  No.  21  Trach  with  solid  forged  frame,  and  "Eureka"  Maximum  Traction  Pivotal  Track. 


THE 
IMPROVED 


ROOT 


WATER 
TUBE 


BOILER. 


Best  Adapted  to 

High  Pressures. 

HIGHEST  ECONOMY. 

Absolutely  Dry  Steam. 


ABENDROTH  &  ROOT 

MFG.  CO., 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 


To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R'y. 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'clock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  office,  207  Clark  Street. 


m 


Cleveland, 0. 

80  SENECA  ST., 

Kear  Union  Depot. 

New  Gear  Shop. 

GEO.  B   GRANT. 


•inprovcd  Bacine  High  Speed 


,50PERI0R  REfiOUmON 
j^""  ECONOMY  rc^  . 

EectricIighting 


-Cg() 


PURPOSES 


All  sizes  carried 

StOCK. 
Over  2,UD0  in 
use. 

Marine  and 

Tacht  £ti^iiii 

Porcupine 

and  Tubular 

BoUers. 


'  "WORKS:  liACFNB,  WlS. 

W,  F.  PAKISH,  General  Sales  Manager, 
Home  Insurance  Building,  CHICAGO. 


^Vni     GENUINE 

INGOTS  I  MANUFACTURES 

BEAR    OUR 

REC.TRADE  MARKS. 


PHOSPHOR-BRONZE 

Ingots,  Castings,  Wire,  Sheet  &c. 

The  Phosphor  Bronze  Smelting  Co.LiMiTED 

2  200WASHIIIIGT0NAVE,PHILflDELPH|A.,PA. 

ORIGINAL  MANUFACTURERS  OF  PHOSPHOR-' 

Bronze  IN  theUnited  States  AND  Sole 
Makers  of"ELEPHANT  BRAND"Phosphor-Bronze. 
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The  S.K.C.  TWO-PHASE  ALTERNATING  CURRENT  SYSTEM. 

The  only  complete  and  perfected  system  by  which  light  and  power 
can  be  supplied  from  the  same  generator  and  circuit. 

GENERATORS  have  no  moving  wire,  no  collectors  or  brushes. 
Highest  Eflaciency,  Best  Regulation.  Motors  excel  in  simplicity  of 
construction  and  operation. 

Many  Plants  now  in  Operation 

Both.  East  and  "West. 

Stanley  Transformers  have  an  established  reputation  and  are  the 
standard  with  which  all  others  are  compared.  Most  efficient,  best 
regulating  and  safest.  Insured  for  1  percent,  per  annunt.  All  stand- 
ard sizes  and  voltages  carried  in  stock  at  Pittsfleld  and  Chicago. 


STANLEY  ELECTRIC  MFG.  CO., 

WESTERN  OFFICE,  307  DEARBORN  ST.,  CHICAGO. 


PITTSFIELD, 
MASS. 
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C.  f.  8PI1ITDOBF,  Munufacturer  of 


Telephone  BobblDS  and  Spark  Colls, 

17  to  27  Vandewater  St..  New  Yorh 

ELECTRICITY 


1... 


FREE  APPARATUS. 


DiPLOUAB  AwARDBD.  OoarseB  In  other  trades, 
alL  inclndiDg  thorough  iDStruatlon  In  Mathematics 
and  Physics.  Send  f-^r  FREE  Oircular  statiog  aiib- 
jeot  you  wish  to  study,  to  The  Correspondence 
School  of  Industrial  Sciences,  Scranton,  Pa. 


Um^ 


M_^   The  Johnston 
Rail   Bond. 


(Patented  July  17,  1894.) 

For  electrical  contact  both  sides  of  the  rail  are  used.  The  nuts  have 
twelve  times  the  cross-section  of  the  copper  conducting  rod.  Under  the 
nuts  the  rail  is  smoothed  and  brightened  by  a  special  tool.  The  nuts  are 
also,  smooth  and  bright. 

A  firm  mechanical,  electrical  and  water-tight  joint  is  made. 

The  usual  length  is  30  inches,  of  00  and  0000  copper  rod. 

Address  the  manufacturers, 

John  A.  Roebling's  Sons  Co., 

New  York.  Chicago.  San  Francisco.  TRENTON,  N.  J. 


7  C"ARLES  H-  '^^rc/zmjamh 

1   2LMi«i|lr  POI^rAbLE  AND  I 

/'■•^^C©  i=AaoHY  ANiif 
\CHICAG0,lll.,0.5.A.  m/u  iuppiiesl 
Xf^'^e  roou  fOJi  narAk  woRKe/is  \ 


t 


FACTS 


ELECTRICALLY  DRIVEN  MACHINERY  IS  MODERN  AND  PROPER. 
jCROCKER-WHEELER  APPARATUS  IS  THE  BEST  FOR  THIS  PURPOSE. 
I  LIBERALLY  PROPORTIONED,  A  GENEROUS  FACTOR  OF  SAFETY  AND  ALWAYS  EFFECTIVE 

IF  YOU  ALLOW  US  TO  ADVISE  YOU. 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS, 

NEW  YORK,     CHICAGO,      BOSTON,      PHILADELPHIA. 


CROCKER-WHEELER  ELECTRIC  CO., 


A  DAISY. 


We  guarantee  our  Annunciators  to  be 

Simple,  Reliable  and  Durable. 

Made  in  all  sizes. 
Handsomely  finished. 
Cheaper  than  inferior  makes. 


Correspond    witu   db    before   plaeine 
your    order. 


I  WASHINGTON  ELECTRIC  CO., 

a  20 1 -207  S.  Canal  St.,  Chicago. 

i  LUNDELL 

^  DYNAMOS 

AND  MOTORS. 

Direct  Current,  Slow  Speed, 

Iron  Clad, 

In  Sizes  up  to  30  Kilowatts. 

Lundell  DyDamos  directly  connected 
to  any  type  of  higii  speed  engines. 

For  Lundell  Dynamo  and  Motor  cata- 
logues, prices,  etc.,  address  the 

Interior  Conduit 
&  Insulation  Co. 

44  Broad  St.,  N.  Y. 


THE  "LEWIS" 


Improved 
Gas  and  Vapor 
Engine 

For  Runningr  Isolated 
Electric  Plants, 


I«  warranted  to  give  a  perfectly 
steady  light,  and  to  produce  the    B 
same  cheaper  than  kbs  and  very    p 
much  cheaper  than  it  purchased    '■=^ 
from  a  oeniral  plant.- 

For  prices  and  particulars  in- 
quire of  the 


WEBSTER  MFG.  CO.. 


1075  West  Flfleentli  Street, 

o:^t:o.a.c3-o. 


H.  W.  J." 

MECHANICAL  GUP. 


An  exceedingly  simple  and  practical  device  consisting  of  a  single 
casting — no  parts  to  break  or  get  out  of  order.  Provides  a  straight  under- 
ruu  for  and  does  not  damage  the  trolley  wheel.  It_holds  the  wire  securely 
and  is  practically  non-sparking.     It  is  safe,  economical  and  saves  time. 

Send  for  new  and  revised  price  list  of 

Trolley  Line  Insulating  Materials. 
H.  W.  JOHNS  mFC.  CO., 

240  ^  242  Randolph  St., 

CHICAGO,  ILL. 

New  York.       Pliiladelplila.       Boston. 


Electric  Lighting  and 
Power  Apparatus. 


THE 


The  Brnsh  Double  Arc 
Lamp  Patents  Erustained  by 
repeated  decisions 
of  TJ.  S.  Courts. 


BRUSH 


ELECTRIC  CO., 


Agencies  In  all  large  cldes. 

The  Enssell  &  Officer  Electrical  Oonstractlon  Co.,  Denver,  Col 
Bagnall  &  Hlllls,  Yokohama,  Japan. 


Office  and  H^erks,  Cor.  Belden  and  Mason  Sts.* 


CI^TKlrAJVD,  OHIO. 


HNOLOG 
S  1895 
AHY. 


$3  per  Annum. 


EVERY  SATURDAY. 


I  O  cents  per  Copy. 


Vol.  XVI. 


CHICAGO,  JANUARY  20,  1895 


No.  4 


SIMPLEX  w 


INSULATED 
IRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

WESTER^  sELL^N|^AGENT.         Sliiiplex  Blsctrical  Company, 

1137  Monadnock  Block.  CHICAGO.  75-8t  Cornhill,  BOSTON,  MASS. 

ANDERSON  STEEL  TROLLEY  POLES  AND  HARPS. 

PIVOTAL  BOSTON  TROLLEYS. 

Kecelved  only  Award  for  Trolleys  at  Cblcago, 

Manutsctared  by    ALBERT  A  J.  It.  AWDERJSON,    289-293  A  St.,  Boston,  Mass. 

GRAPHITE    SP£CIAIiTI£S 

FOB     EIiKOTBICAl4     ITSES; 

OrapUte  Bods  of  ▼arlons  Iionetba,  from  1-B  Olun  to  lOO  Olmu  BeMstane* 

to  tbo  Ineb.    Mraphite  Bozea  and  Oraelbleo,  BeoUtlse  HOBta 

of  4.000  Desree*.    Inanlries  eiadly  Answered. 

JOS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 


BEST  OF  ALL  IS 

Slade  by  J.  H.  BTTISKEUi  O.  'JO.,  76  Cortlandt  St.,  Sew  Torfe. 
Bart  Oonrtmctton  and  Ingredients.  Strongest,  most  Dnrable  and  EeUaWo.  Size  6iJV4.  10  <rt».  p.r  —i 
LIBERM.  DISCOUNTS. 

INSULATED  WIRES  AND  CABLES 


^^Krv^' 


Aerial,  Undergn^onnd  and  Submarine, 

for  Telepbone,  Telegraph,  Iiisht  and  POAver. 


KB  RITE  TAPES. 


Write  tor  catalogues,  samples  and  prices. 


jlt,,^    w.  R.  BBIXEY.  aifr.,  J.  K.  HAM,  (Jcn'l  Agent. 

lfj\  803  Broadway,  Xew  YorK. 

S.  F.B.  HORSE  &  CO.,  CAIjIFORNIABIjEC.  AVK.S.. 

Chicago,  111.  ^ an  Francisco,  Cal. 

"SKW  ORIiEA^rs  EtiEC.  CO.,  HTew  Orleans,  l.a. 


Bael3tered. 


Always  in  the  Lead. 
Beware  of  Imitations. 
Look  for  the  Rooster  on 
Every  Package. 

THE  STANDARD  PAINT  CO.,  2  Liberty  St.,  New  York. 

Metropolitan  Electric  Co.,  186-188  Fifth  Ave.,  Chicago. 


INDESTRUCTIBILITY 

l3  a  desirable  feature  at  all  times,  bnt  that  the  word  could  ever  be  applied 
to  such  a  perishable  device  us  a 

Has  been  beyond  even  the  dream  of  the  station  manager. 

■\psroNX>:Em.s   Jsi^i-xrisiiEt.    o£i.A.S£3y 

However,  and  to-day  we  are  OFFERING  A  lVO\DER  In  the  PACKARO 

TMANSFORnEK.    It  cannot  be  barned  out  or  worn  ont.     Leary^  more  about  it. 

ELECTRI  C  APPLIANCE  COMPANY,  Electrical  Supplies, 

Mannlacturers:  Packard  Electric  Co.,  Warren,  Ohio.  *•**  Madison  St.,  Chicago. 


MANTJFACTUEEE  OF 

INSULATED    EMSCTRZG    WIREe 

FI^IS^IBI^E  COICDS  and  CABLES. 

800  and  SOS  Korth  Tblrd  Street.       -        -        PHUiADEKiPHIA,  PA. 


16C.P.iEiii)i.iots.25c.'' 
32C.P.inii,Ms.35c. 

ICn  P  iDcUoredFila-QTl 
1 U  U.  r  .  ment  Ky.tamp,  li  I  2 


INCANDESCENT  LAMP. 

N.  &  0.  PATENTS. 


Special  Prices  will  be  made 
to  UaT^e  Consuuiers. 


•  •  BEACON  VACUUM   PUMP  k 
"  ELECTRICAL  CO. 

Headquarters,  IrvingtonSt., 
I  Boston,  Mass. 

Offices : 

NEW  TOR",  39  Oortlandt  St. 
PHILADELPHIA, 

305  Hale  Btdg. 
CHIOAGO,  333  Dearborn  St. 


^MnmaiSt 


aazczM 


A  PERFECT  INSULATING 

AND  PEE3EEVATIVE   PAINT. 

RESISTS; 

ACIDS, 
WATER, 
WEATHER. 
Fine  Finisli.       Ko  Bad  Odor. 

LEE  t  COLLINS, 

239  La  Salle  Street, 

OHIOAGO. 


KEYSTONE  INSTRUMENTS. 


Ceo.  L.  Colgate  Company, 

1  »6  Mberty  St..  New  York. 


WESTON  ENGINES. 


High  Pressure  Boilers. 

Complete  Power  Plants. 

Estimates  and  Drawings  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 

KBPRBSESTATl^'ES. 

J0LIAN  SCHOi,L  &  CO.,  -  126  Liberty  St.,  N.  Y.  Oity. 
HOFEMAN-RDSSELL  CO.,  -  82  Laie  St.,  Chicago,  lU. 
SCRANTON  SUPPLY  &  MACH'Y  CO.,  -    Scranton,  Pa. 


I'Sfe^^O^H^E™.!;.  huBlness  M«.ager,. 


GEO.  T.  MAN80N, 

Qen'l  Sapt. 


W.  H.  HODQINS, 

Secretary. 


Send  for 
Samplea.^ 


PARTRIDGE 
T  CARBON  CO. 


»S||^^iilj^j^^ 


THE  BALL  it  WOOD  COMPANY, 

Builders  of  Improved  Antomatio  Cnt-off  Engines- 


THE  OKONITE  COMPANY,  Li«m 

13  Park  Row,  New  York 

INSULATED 

WIRES  ANDCABLES, 

For  Aerial,  Submarine  and  Underground  Ut(. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Tape 

BBa.NCHi:S:CbIcaEra.  Boston,  Philadelphia.  Pittsburgh,'  Minneapolis,  Cincinnati, 
Kansas  City,  Omaha,  Louisville,  St.  l.oui8,  San  Francisco,  London  and  So.  America. 


TRAOC:  MARK. 


BBPRESENTATITES  : 

Stern  &  Silverman,  707  Arch  St.,  Philadelphia,  Pa.  C.  E.  Sargent,  Home  Ins.  Bldg.,  Chicago,  nl. 

George  M.  Kenyon,  Endicott  Arcade,  St.  Paul,  Minn.  .James  k  Company,  Chattanooga,  Tenn. 


STANDARD  UNDERGROUND  GABLE  CO.,  WIRES  and  CABLES 

THE  ROOKERY,  WESTINGHOUSE  BUILDING,  TIMES  BUILDING,  ^fP     I   I   I  ■■  ^^         1*  ■  ■  W  %#  ^^  BV   ^B  ^H  ^^  ■ 

nuimnn  PTTT«;RTTRft.  NEW  YORK.  .  ..  ▼ 


WESTINGHOUSE  BUILDING, 
PITTSBURG. 

Cable  Contracts  Talsen  Inclndins  Installation. 


OTrerliea-d.  and.  XJud-ergro-und-. 
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DIRECT  CONNECTED 

GENERATORS 


3F»  O 


GENTBAL  STATIONS 


OR 


ISOLATED  PLANTS. 


Tie  Staniari  Direct  Current  UiMii  (Jenerators  of  tie  Worll 


These  machines  are  constructed  to  meet  the  most  stringent  require- 
ments of  electric  lighting  practice  and  are  the  most  efficient  before  the 
public.  In  insulation,  in  workmanship  and  design  their  superiority  is 
acknowledged.  The  frames  and  pole  pieces  are  of  cast  steel,  the  arma- 
ture windings  of  copper  bars,  the  insulation  most  carefully  applied, 
and  the  armature  thoroughly  ventilated.  The  commutators  and 
brushes  are  perfect  in  their  operation  under  all  conditions  of  load,  and 
the  machines  are  sparkless.  The  largest  lighting  stations  in  the  world 
have  adopted  direct  connected  generators  of  our  make  and  the  smaller 
sizes  are  found  in  the  majority  of  modern  isolated  plants. 
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National  India  Rubber  Co. 

Nowotny  Electric  Co. 

New  York  Insulated  Wire  Co. 

Nuttali  Co.,  R.  D. 

OkoniteCo.,  The. 

Paragon  Insulating  Co. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Piatt,  O.  S. 

Roebling  s  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Standard  Underground  C.Co. 

Technic  Electrical  Wks. 

Wallace  Electric  Co. 
Insulated      IVires      and 
Cables — magnet  Wire. 

American  Electrical  Works. 

Bishop  Gutta  Percha  Co. 

Brixey,  W.  R. 

Bunnell  A  Co..  J.  H. 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Independent  Electric  Co. 

Lee  A  Collins. 

Moore.  Alfred  F. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkoniteCo.,  The. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 

tiamps.  Incandescent. 

Am.  Electrical  Mfg.  Co. 

Andrae,  Julius  A  Sons' Co. 

Beacon  Vac  Pump  AElec.Co. 

Beineteiu  Electric  Co. 

Buckeye  Electric  Co. 

Dearborn  Electric  Co 

Electric  Appliance  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Jaeger  Mfg.  Co.,  The. 

NewYork  AOnioCo. 

Partrick  A  Carter  Co. 

United  Elec.   Imp.   Co. 

Westinghouse  Elec. AMfg.Co. 
Lightning  Arresters. 

Colgate  Co  ,  Geo.  L. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 
magnet  Wire. 

(See  Insulated  Wires.) 
me<*hanical  ••achinery. 

Besly  ACo.,  Chas.  H. 

Bliss  Co.,  E.  W. 

Hine  A  Robertson  Co. 

Lukens  Iron  A  Steel  Co. 


mica. 

Johns  Mfg.  Co.,  H.  W. 
Munsell  ACo.,  Eugene. 
mining  Apparatus,  Elec. 

General  Electric  Co. 
Independent  Electric  Co. 
Westinghouse  El.  A  Mfg.   Co- 
motors. 
Brush  Electric  Co. 

C  A  C  Electric  Co. 

Colbum  Electric  Mfg.  Co. 

Crocker-Wheeler  F.lcc.  Co. 

Eddy  Elec,  Mfg.  Ce. 

Fontaine  Crossing  A  El.  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  A  Ins.  Co. 

Mather  Electric  Co. 

Palmer  Bros. 

Royal  Electric  Co. 

Roth  A  Eck. 

Sioux  City  Brass  Woras. 

Stanley  Elec.  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co 
Packing. 

Besly  ACo.,  Chas.  H. 

Garlock  Packing  Co. 
Paints. 

Lee  A  Collins. 

Paragon  Insulating  Co. 

Standard  Paint  Co. 
Patents. 

Gooch,  Chas.  J. 
Phosphor  Bronze. 

Phosphor  Bronze  Sm.Co.  Ltd 
Pianos  apid  Organs. 

Beethoven  Piano  A  Organ  Co. 
Platinum. 

Baker  A  Co. 
Poles. 

Brownlee  A  Co. 

Morris,  Tasker  A  Co. 

Nuttali  Co.,  R.  D. 
Porcelain. 

Empire  China  Works. 

General  Electric  Co. 
Publishers,  Electrical. 

Electrician  PubJlshing  Co. 
PQsh  Buttons. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 
Bheostats. 

General  Electric  Go. 
Sal  Ammoniac. 

Klipstein,  A.  ACo. 

Law  Battery  Co. 
Separators. 

Goubert  Mfg.  Co. 

Hine  A  Robertson  Co. 
Silk  Bruid. 

Boston  Braid  Mfg.  Co. 
Speaking  Tubes. 

Electric  Appliance  Co. 

Lee  tt  Collins. 

Ostrander  A  Co.,  W.  R. 

Partrick  A  Carter  Co 
Speed  Indicators 

Besly  A  Co.,  Cbas.  H. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co. 

Whitney  Elec.  Instrument  Co. 
Steam  Beating. 

Goubert  Mfg.  Co. 

Webster  A  Co.,  Warren. 
Steam  Pumps. 

Wonhlngton,  Henry  R. 
Storage  tfatterles. 

Boswell  A  Co.,  D.  E. 

Bradbury-Stone  Elec.    S    Co. 

Cons,  Electric  Storage  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Haschke  A  Creelman 

Porter  A  Buerdorf. 
Street  Cars- 

Brlll,  J.  G.  Co. 
Tapes.  Insulating. 

American  Electrical  Works. 

Brixey,  W.  R. 

Electric  Appliance  Co. 

Lee  A  Collins. 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonlte  Co.,  The. 

Phillips  insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simples  Electrical  Co. 

Standard  Paint  Co. 
Telegraph  Apparatus. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 
Telephones 

Columbia  Tel.  Mfg.  Co. 

National  Telep.  Mfg.  Co. 

Nowotny  Electric  Co. 

Palmer  Bros. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 

Western  Tel.  Const.  Co. 
Transformers. 

Diamond  Electric  Co. 

General  Electric  Co. 

Hornberger  Elec.  Mfg.  Co. 

Ft.Wayne  Elec.  Corporatlou. 

Royal  Electric  Co. 

Stanley  Electric  Mfg.  Co 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 
Trolley  Cord. 

Samson  Cordage  Wks 
Trucks.  Eieciric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Turbine  Wheels. 

Dayton  Globe  Iron  Works  Co 

Leffel  A  Co.,  Jas. 

Smith,  S.  Morgan. 

Stillwell-Bierce     A      Smith- 
Vaile  Co. 
Universities. 

Cor.    School   of      Industrial 
Sciences. 

Scientiiic  Machinist  Co. 
Tarnishes. 

Lee  A  CoUins. 

Standard  Paint  Co. 
W^ater  Wheels. 

Leffel  A  Co.,  Jas. 

Smith,  S.  Morgan. 
Wire,  Bare. 

Anderson,  Albert  A  J,  M, 

Besly  A  Co..  Chas.  H. 

Bishop  Gutta  Percha  Co , 

Bri.vey,  W.  R. 

Electric  Appliance  Co. 

Independent  Electric  Co. 

National  India  Rubber  Co. 

Nuttali  Co.,  R.  D. 

OkoniteCo.,  The. 

Phillips  Insulated  Wire  Co 

Roehlln^'R  Sons  Co..  J      ' 

Standard  Underground  C.Co, 
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SGHEEFFER'S  RECORDINQ 

WATT-METER. 

For  AlternatlDS  Clrcnits.      No  Coimtator,   Ho  Brnshes. 

Registers  Direct  Actual  Power  Consumed. 
EASILY  ABJUSTED.  ABSOLUTEIiY  REIilABLE. 


DIAMOND  TRANSFORMER. 

Simplest,  Safest  and  Best. 
FOR  ANT  VOLTAGE.  FOR  At,Xi  SYSTEMS. 


Chicago  omce,  1307  Manhattan  Bnlldlns, 
Central  Electric  Co.,  Helling  Agents. 


DIAMOND  ELECTRIC  CO.,  Peoria,  III. 


Low  Potential  Arc  Lamps. 

Alternating-Helios,  Old  Type. 
Spencer,  New  Type. 

Direct  Cur  rent- Helios,  Old  Type. 
Spencer,  New  Type. 


POR  STREET,  PAVEMENT  AND 
INSIDE  LIGHTING. 


Our  Alternating  Lamps  have  reflector  plates.      Our  new  Direct   Current 

Lamps  do  not  see-saw  when  running  in  series. 
Our  Focusing  Lamps,  both  direct  and  alternating,  are  adapted  for  stere- 

opticon  and  photo-engraving  work. 
We  also  make  direct  current  lamps  to  be  used  on  street  railway  circuits. 


HELIOS  ELECTRIC  COMPANY, 

1310  Filbert  St.,  PHILADELPHIA,  PA. 

Eastern  Agents:    STANLEY  ELEOTKIO  MFG.  CO.,  Pittsfleld,  Mass. 
Western  AgentR:    CENTRAL  ELECTRIC  CO.,  Chicago,  111. 
Southwestern  Agents:  ST.  LOUIS  ELECTKICAL  SUPPLY  CO.,  St.  Lonie,  Mo. 

New  York  City  Agents:  GLOBE  ELECTRICAL  SUPPLY  &  CONSTRUCTION  CO.,TandRin  and  Green- 
wich Streets. 
MOUNTAIN  ELECTRIC  CO.,  Denver,  Col.,  Agents  for  Colorado,  Utah,  Wyoming  and  New  Mexico. 
MACaiNERY  SUPPLY  CO..  Los  Angeles,  Cal.,  Agpnte  for  Lower  California  and  Arizona. 
CANADIAN  GENERAL  ELECTRIC  CO.,  Toronto,  Canada,  Agents  for  Canada. 
Agent  for  Texas:  W.  T.  M.  MOTTEAM,  Dallas,  Texas. 


Alternating   Current 

ARC  LAMPS. 


The 


Kester'95 


IS  THE  LAMP  YOU  HAVE 
HOPED  FOR. 

It  is  the  only  perfected  Arc  Lamp 

for  the  alternator,  either  high  or  low 

frequency. 

It  comprises  all  that  is  desired  in  an 
Arc  Lamp. 

Write  for  pamphlet  and  prices  to 


THE  F.  P.  LITTLE 

Electrical  GonstnctloD  k  Supply  Goipimy, 

135  SEKECA  STREET, 

BUFFAI.O,  nr.  T. 


GORED  GARDONS 


For  Alternatina: 
and  Direct  Currents. 


Attempts  have  been  made  in  this  country  to  produce  a  satisfactorj'  cored  carbon,  but  failure  resulted  in  every  case.    We  can  now  assure  the 
Electric  Light  Companies  that  our  "HELIOS"  CARBON  is  made  of  the  same  inscredients,  in  preciselj-  the  same  way. 

By  the  man  who  made  them  in  Germany. 

We  shall  be  glad  to  hear  from  the  Electric  Light  interests  of  the  country  in  relation  to  carbons  for    both  alternating   and   Direct  Currents. 
A  memorandum  book,  with  tables  showing  the  relation  between  millimeters  and  Inches,  with  a  list  of  ordinary   sizes   of    "HELIOS"  CAR- 
BONS of  our  manufacture  will  be  sent  on  application.     Reduced  Prices  OP  Solid  Carbons  for  Series  Arc  Lighting. 

NOTE  THIS  OFFJSR: — JLet  us  know  by  telegraph  the  price  you  are  now  paying,  stating  yearly 
consumption,  and   we   will  guarantee  to  beat  it  from  50  cents  to  $2.00  per  thousand. 

THE  WASHINGTON  CARBON  COMPANY,   -  PITTSBURG,  PA. 
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The  Electric  Storage  Battery  Company, 

DREXEL    BUILDING, 


Philadelphia,  Penn'a, 


(^^  TRADE  MARK. 

hlonde  Accumulator 
REGISTERED  SEPTEMBER  11,  1894. 


Sole  owners  of  all  Storage  Battery  Patents  heretofore  cotitrolled  by  the— 

GENERAL  ELECTRIC  COMPANY, 

THE  EDISON  ELECTRIC  LIGHT  COMPANY 

THE  THOMSON-HOUSTON  ELECTRIC  COMPANY, 

THE  BRUSH  ELECTRIC  COMPANY, 

THE  ACCUMULATOR  COMPANY, 

THE  CONSOLIDATED  ELECTRIC  STORAGE  COMPANY, 

and  the 
GENERAL  ELECTRIC  LAUNCH  COMPANY. 


Electrical  Storage  Cells  of  any  Desired  Capacity. 


Catalogues  giving  Capacities,  Dimensions,  Weights,  Prices,  Etc.,  on  oipplication. 


Experience  absolutely  proves  that  Electric  Light 

and  Power  Stations  cannot  be 

RELIABLY  or  ECONOMICALLY 

operated  without 

ACCUMULATORS. 


T 
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ESTABLISHED  1860.  INCORPORATED  1895. 

JULIUS  ANDRAE  &  SONS'  CO., 


The  Largest  Electrical  Supply  House  in  tk  State. 

OKONITE  WIRE. 
SFgCI^^Z-.TIES:   <<ANDRAE"  INCANDESCENT  LAMPS. 
^  TELEPHONES  FOR  PRIVATE  LINES. 

TheS.K.C.  TWO-PHASE  ALTERNATING  CURRENT  SYSTEM. 

The  only  complete  and  perfected  system  by  which  light  and  power 
can  be  supplied  from  the  same  generator  and  circuit. 

GENERATORS  have  no  moving  wire,  no  collectors  or  brushes. 
Highest  Eflaciency,  Best  Regulation.  Motors  excel  in  simplicity  of 
construction  and  operation. 

Many  Plants  now  in  Operation 

Both  East  and  "^est. 

Stanley  Transformers  have  an  established  reputation  and  are  the 
standard  with  which  all  others  are  compared.  Most  efficient,  best 
regulating  and  safest.  Insured  for  1  per  cent,  per  annum.  All  stand- 
ard sizes  and  voltages  carried  in  stock  at  Fittsfleld  and  Chicago. 


PITTSFIELD, 
MASS. 


STANLEY  ELECTRIC  MFG.  CO., 

WESTERN  OFFICE,  307  DEARBORN  ST.,  CHICAGO. 

MARO  S.  CHAPMAN,  Pres.  THOMAS  C.  PERKINS,  Vice-Pres.  JOHN  L.  BUNCE,  Sec'y  and  Treas.  TH.  GONET,  Supt. 

THE  MATHER  ELECTRIC  COMPANY, 


Power  Generators  for  Lishtins  and  Railway  Purposes. 

Complete  Station  Equipments. 

Mather  Apparatus  for  sale  exclusively  in  their  respective  territories  by  the  following  well-known  and  reliable  Contractors: 

J.  HOLT  GATES,  1140  Monadnock  BulldinE,  Ghlcaso,  Western  Contractor. 

9:  B-COHQ  ^  CO.,  a03  Broadway,  New  Tork!    New  York  City,  Brooklyn  and  Tlolnity  and  New  Jersey. 
6.  31'  ^.NSIEB  &  CO.,  64  Federal  St.,  Boston,  aiass  :    New  Eoeland. 

8.  S-  BICARB,  Elmtrft,  New  York:    Northern  and  Western  New  York. 

TttB  Wllili  *  MNCR  COaPANS,  SIS  Jlarfcet  St.,  San  FrftucJseo,  Csl-;   Agents  for  the  PBCific  Cosst, 
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GENERATORS 


Direct  Connected  or  Belted  for  Electric  Railways,  Central  Stations, 
Isolated  Lighting  or  Power  Plants. 

EDDY  MOTORS-SLOW,  MEDIUM  OR 
HIGH  SPEED. 

JFe  build  all  necessary  apparatus  for  the  transmission,  of 

Electrical  Powtr  Ihrough  factory  or 

other  buildings. 


The  Eddy  Electric  Mfs.  Go.,"'' 

WEtV  'rOBK  OFFICE,  HAVE3IEVEK   BliUd. 


dsor, 
Conn. 


All  Our  Apparatus  Guaranteed  as  Represented. 


REPRESENTED  BY: 

Walter  C.  Moliitire  &  Co  ,  506  roiiiiiiercp  ISt,  Philadelphia.  Pa. 
Western  !•  lee*  riral  !Snpi>>y  «  oiiipany.  ^4t.  IjoniN,]llo- 

V.  P.  Tjittle  Klectriral  4  onstraecloii  A  Supply  <  o  ^  BnfTalo,  IV.  IT. 
W.  T.  VNborii,  Ransat^  City,  Mo. 


ALTERNATING  CURRENTTRANSFORMERS 


Highest  Efficiency  Ever  Obtained. 


TRANSFORMERS    tl 


To  order  for  any  purpose,  voltage 
or  capacity. 


ALTERNATING 
CURRENT 

MOTORS. 


Standard  Sizes,  5  Lights  to  2,000  Lights. 


1 1  ^^ 


yU 


POTENTIAL 

SWITCHES, 

Complete  Switch  Boards 

For  Central  Stations  and  Isolated  Plants. 


WAGNER  ELECTRIC  MFG.  CO.,  st  lodis,  mo 

CHICAGO  OFFICE,  Wells  Goodhue,  1564  Monadnock  Block.     PHILADELPHIA  OFFICE,  John  Mustard,  1000  Betz  Bidg 


By  all  wno  have  used 

STANDARD    PLANTE^    BATTERIES. 

Will  not  Snlphate  nor  Disintegrate,  and  cannot  Bnckle. 
HIGHEST    EFFICIENCY.     ^^^^^^^    DELIVERY. 

LEAST    INTERNAL    RESISTANCE. 
Cells  from  lO  to  10,00U  Ampere-Hoar  Capacity. 


ELECTRIC-POWER  STORAGE  GOIMPANY, 


CENTRAL  STATION    INSTALLATIONS. 

Batteries  for  Electric  lianHches,  for  Dental,  Surgical  and  Medical  Work,  and  for  all  purposes 

for  which  electricity  is  required. 
Complete  Lighting  and  Poiver  Plants  installed  as  reasonably  as  consistent  with  first-class  material  and  workmanship. 

Room  1210,  Havemeyer  Building, 

26  Cortlandt  Street,  NEW  YORK. 
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The  C  &  C  Electric  Company 

MULTIPOLAR  DTNAMOS,         BIPOLAR  DYNAMOS, 

Direct  Driven  or  Belted,  in  sizes  up  to  250  H.  P.  Up  to  lOO  H.  P. 

Electric  Motors,  Automatic  or  Hand  Controlled. 
Complete  Plants  for  Power  Transmission. 
Isolated  lighting  plants.  Central  Station  Apparatus. 
General  Office: 

143  Liberty  Street,  NEW  YORK. 


Works: 


GARWOOD,  N.  J. 

on  CENTRAL  R.  R.  of  N. 


»D  .w<^u  „„„,-,«.(..  J  CHirAftO.  lOaO  and  lOal  Mimailnoek  Bnildins'.    BOSTOM.  63  OHver  St. 
BRAKLH  "*»^»l'*'»- j  cI>KVEIjAKI>.  «'nyahOEa  Building.     PHIl,AI>KL,HIA.  B33  Arch  St. 


HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  lo  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Cut  illustrates  4-way  or  commutation 
siritch,  controls  «  light  or  group  of  lights 
from  any  desired  number  of  points, 

SETTD  FOB  CATALOGUE. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 

NASHOLD  SELF-LOCKING  CLEAT. 


Patented  in 
C.  S., 
Oanada, 
England, 
France, 

And 

Applied  fi 

In 


Germany. 


It  is  the  most  practical  Cleat  made. 
It  is  made  of  finest  glazed  porcelaio. 
It  is  in  one  piece. 
It  lias  the  strenKth. 


It  Tvill  lock  the  -wire  tlrmlj'. 

It  nill  IVOT  brcaU  in  putting  np- 

It  \rill  IVOT  hold  moisture. 

It  will  NOT  hurt  the  insulation. 


The  wire  can  easily  be  put  in  place  or  removed  without  loosening  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nashold  Cleat   Company, 


Telephone,  Harrison  636. 


934-935  Monadnock  BIdg.,  eHICAGO,  ILL. 


ARC 


'^?r  INCANDESCENT  CIRCUITS, 

Both  Alternating  and  Direct. 

Standard  "W^ard"  Lamps,         -        ^lO  Each 

TWO  IN  SERIES  ON  110  VOLTS.    Globe  and  Resistance,  $2  extra  per  lamp. 

A  COMPLETE  LINE  of  ENTIRELY  NEW  Arc  Lamps. 

SIMPLEST.    STRONGEST.    SUREST  FEED. 

Easiest  and  Cheapest  to  Maintain. 

SPeCIKL      LHTUtPS     OP     HLl-     KINDS. 

XA/rlto  't;i.rs  fos-  Olx-oula.X'rs. 

We  carry  a  stock  of  FIDELITY  carbons  and  IMPORTED  CORED  catbOBS, 
which  we  are  selling  at  reduced  prices. 

Users  of  Arc  LampM  should  W^rite  us  for  Prices. 

Electric  Construction  &  Supply  Co., 

18  Cortlandt  Street,  New  York. 

(Ustablisbed  1881.) 

Wallace  Electric  Co,,  Agents,  307  Dearborn  Street,  Chicago,  111. 


The  Hoyt  Standard  Ammeters  and  Voltmeters  for  I^amp 

and  Uleter  measurement  on  Alternating;   Currents  are  now 

ready  for  the  market. 

Send  for  our  1894  Catalogue  which  coatain 

the  above  and  other  new  instrumenta 

of  our  manufacture. 


Whitney  Electrical 
Instrnment  Co., 

PENACOOK,  Hr.  H. 

Factories:  Penacoob,  N.  H,;  Sherbrooke,  P.  Q.,  Can. 
AGENTS: 
HENRY  F.  KELLOGG,  General  Selling  Agent. 
Baltimore,  Md.:  The  Poole  Electric  Co. 
Boston.  Mass.:  Warren  8.  Hill. 
Boston,  Mass.  (New  England):  W.  B.  Soutbgate  & 

Co.,  146  Franklin  St. 
Chicago,  111  :  Electric  Appliance  Co. 
CinoiDnati.  O.:  Nowotny  Electric  Co. 
Halifax,  N.  S.:  John  Starr,  Son  &  Co.,  Ltd. 
New  York  City:  Geo.  L.  Colgate,  136  Liberty  St. 
San  Francisco,  Pa!.:   Oahfornia  Electrical  Works. 
St.  Louis,  Mo.;3t.  Lonls,  Electrical  Supply  Co. 
Little  Rock,  Ark.:  The  Brown  Elec.  &  Mach'ry  Co. 


Minneapolis,  Minn.:  Electrical  Engineering  Co. 
Denver,  Col.:  Russell  &  Officer  Elec.  Constr.  Go. 
Omaha,  Neb.:  Western  Electrical  Supply  Co. 
Seattle,  Wash.:  Northwest  Fixture  Co. 


No!  we  make  the  final  break  off  from  carbons  so  that  it  is  impossible  to 
get  heat  enough  to  fuse  points  of  your  copper  contact  plates;  no  filing  off  of 
rough  points,  no  hanging  on  after  you  have  had  a  short  circuit  or  over  load, 
bound  to  work  as  easily  after  opening  i,ooo  times  as  it  does  when  opened  the 
first  time. 

WE  KNOW  YOU  NEED  OUR  CIRCUIT  BREAKER,  and  do  not  see  why  you 
should  delay  writing  us  any  longer.     One  burn    out   will    pay    for   a   dozen    of 

our  instruments.    To  be  used  on  the  Alternating  or  Direct  Current  Systems. 

WHITE  US  A.T  ONCE, 

EX    EI_ECTRIC    <& 


a-zt.,^.zia'33 


,  Adcxo: 
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THE  COLUMBIA 


js^^irD 


PATENTS  FUNDAMENTAL— NON-INFRINGING. 

ffly  Not  Own  Yonr  Telephone  ? 


LONG  DISTANCE  BATTERY 

TRANSMITTERS 

of  the  latest  and  newest  designs  sold  outright.  No  ad- 
justment. Nothing  to  get  out  of  order.  Nothing  de- 
manding repair.  Will  convey  articulate  speech  1,000 
miles.     Constructed  of  the  best  material. 


A  TELEPHONE  RECEIVER 

of  the  newest  and  best  pattern.  Unique  in  design. 
Perfect  in  action.  Moderate  in  cost.  Small  instru- 
ments made  of  the  finest  rubber.  All  wires  and  con- 
nections within  the  case.     No  unsightly  thumbscrews. 


This  Company  owns  the  patent  for  the  improved 
Switch  for  changing  the  circuit  of  the  Telephone  on 
battery  transmitters.  Also  for  perfected  system  of 
telephone  exchanges.  The  best  DRY  BATTERY 
manufactured.     Send  for  Circular. 


THE  COLUMBIA  TELEPHONE  MANUFACTURING  CO., 


136,  138,  140  Front  St.,  New  York  City. 


The  "Waterhouse"  Incandescent  Arc  Lamp. 


THE  HIGHEST  TYPE  OF  EXCELLENCE. 

Investigate  its  Merits  Before  Buying. 


WE   ALSO   lIAKrFACTURE 


uIDUU     uWI  I  Unbuf    Single  and  Double  Pole— All  Sizes. 

PERKINS  SOCKETS-A..  b.. 
DOVETAIL  CEILING  GUT-OUTS 


Cleat  and 
Concealed. 


These  goods  sold  by  SUPPLY  HOUSES. 


Write  for  Catalogue  and  Prices. 
FULL  STOCK  CARRIED  IN  CHICAGO. 


The  Perkins  Electric  Switch  Mfg.  Co., 


The  "Waterhouse" 
Inc  .  Arc  Lamps  for 
DIRECT  Inc.  Cir- 
cuits. 


FACTORY: 

Hartford,  Conn. 


CHICAGO  OFFICE: 

1536  Monadnock  Block, 

C.  W.   CONOVER,   Mgr. 

BOSTON  OFFICE:    182  Summer  St.    F.  B.  SMITH,  Mgr. 


GIBBS  D.  P.  SWITCH. 
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"MADE  LIKE  A  WATCH" 

la  a  decidedly  strong  claim  to  make  for  an  electrical  article  in  thesa 
days  of  cheap  electrical  construction,  bnt  we  have  a  number  of 
specialties  of  which  this  statement  can  be  honestly  made.  Among 
them  we  would  name: 

THE  PACKARD  LAMP. 

THE  PACKARD  TRANSFORMER. 

THE  WHITNEY  INSTRUMENTS. 

THE  MESTON  MOTOR. 

THE  C.  E.  M.  JACK-KNIFE  SWITCH. 

THE  STANDARD  SINGLE  PUSH  SWITCH. 

We  endeavor  to  have  all  of  our  goods  come  under  this  head,  and 
can  aeaure  the  trade  that  all  of  our  goods  are  the 

Best  tne   Ivla^rl^et  JLfford^s. 

ELECTRIC  APPLIANCE  COMPANY, 


ELECTRICAL   SUPPLIES. 


242  Madison  Street.  CHICAGO, 


PATENTS 

Procured.    30  Years*  Practice. 
GRANT  INSURED.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH,  WasMgtoii.  P.  C. 

OCTAGONAL  PINE  POLES, 
NORWAY  PINE  CROSS-ARMS, 
WHITE  OAK  PINS. 

It  will  pay  you  to  set  our  prices 

BROWNLEE  &  CO.,        •  Detroit.  Mich. 


Sattsrj, 


Estimates  and,   designs    /umiahed 
on  Application. 

Charges  reasonable  for  superior  work. 

Technic  Electrical  Works,  129  Bread  Street, 

PHILADELPHIA. 


^Boswdl  Storage 

"Wfi       For  Traction    Work,   Electric 
"•^  Lighting,  Electric  Launch,  Tele- 
graph, Phonograph,  Surgical,  and 
for  all  purposes  where  Light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &  CO., 

15iLabe  St.,  Chicago. 


\^v!. 


All  Colore  and  Descriptions. 


Automatic    Mercurial    Pumps 

OF  LATEST  DESIGN 
For  Incandescent  Lamp  Companies. 

Scientific  glass  apparatus  for  LRboratories,  Col- 
leges, etc.  Reliable  workmanship  and  loffest 
prices.  Agents  wanted  In  Wsstern  Cities.  iSeud 
for  nen'  Catalogae. 

The  Jaeger  Mfg.  Co., 

169  William  St.,      IVEW  YOKK. 


BIHDERS 


-taic   ruE- 


WCSJEI{N    ELECfl^lCIAfl, 

ONE     DOLLAR. 


Our  New  Catalogue, 

Fully  illustrated,  is  now  ready  for  distribution.  If  you  have  not  received 
a  copy,  you  should  send  for  it  at  once.  Those  who  have  seen  it  speak 
highly  of  it,  and  say  that  it  fills  a 

"LONG   FELT   WANT." 

We  are  also  prepared  to  fill  your  "Wants,"  whether  "Long  felt"  or  not, 
in  the  line  of  Electrical  Goods  of  all  kinds.  Examine  our  Catalogue, 
and  then  send  us  your  orders.     We  will  take 

GOOD  CARE  OF  THEM. 

Dearborn  Electric  Company, 

19  «tTIIJ>rCT  STREET,  CHICAGO. 

Opposite  Great  Northern  Hotel. 


i 


>^S''^'4'. 


The  Only  Clocks  Used  in  theW.  U.Tel. 
YA^im  Co.  Time   Service. 


■^OCK   =-" 


NO  WINDING.     CORRECTED  HOURLY. 

SELF-WINDIM  CLOCK  CO., 

ae  Broad-OT-ay,   USTflT  YORK:. 
Clocks  Sold.      Clocks  Rented. 


mi  Insulating  Paint. 


GLOSSY  BLACK  FINISH. 

DRIES  AT  ONCE. 

ADHESIVE.  FLEXIBLE. 

ACID  AND  OIL  PROOF. 
WATER  AND  WEATHER   PROOF. 


The  Paragon  Insulating  Co., 


10S5  Society  for  Savisies, 

CLKTRLA?MI>,  OHIO. 


The  BISHOP  GUTTA-PERCHA  CO. 


THE  BEST  GEADBS  OF 


For  under  ground,  under  water,  and  all  other  conditions. 

Address    420-426  East  25th  Street,     -     -     NEW  YORK- 

HENBT  A.  BKED,  Secretary  amd  Uanaser. 


"v^Toi^TiiiisrcxTOisr 


HENRY  R.  WORTHINGTON,  SiSS^&s^SLt'^a^^Vs 


260,-^25   U^ox^sie   I*^"^?Krox», 


New  York,  86  and  S3  Liberty  St., 
Boston,  70KllbySt., 


Chicagu.  185 1  ■  189  Van  Bnren  St., 
St.  Louk.  Kifihth  and  St.  Charles  St. 


Hi: 


Bryant  Electric 

COMPANY, 

Represent  the  PORCELAIN  Business  of 

R.  THOVIAS  &  SONS  CO. 

In  The  West. 

THOS.  G.  GBIER  and  EDWARD  E.  GRIER, 

MANAGEBS, 

153!£  llonadnock  Bnildingr,     -      Chicago. 

"CLEATS,  TUBES.  K.OSETTES, 
IN8ULAT0K8  AND  SPECIAL 
DESIGNS  IN  PORCELAIN." 


The  Bryant  Special  Attacli- 

ment  Plug,  made  for  any 

Base  l!locket. 


Have  you  seen  the  Shade  Holder  Receptacles,  the  600  volt 
Cut-outs,  the  Chandelier  Switches,  or  the  5  and  10  ampere 
Doable  Pole  Switches? 

Kept  In  stock  by  all  first-class  supply  houses. 

Bryant  goods  are  good  goods,  and  we  make  prompt 
shipments. 


SAMSON  SPOT  CORD 


For  Arc  Ligtit  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


SAL  AMMONIAC 


(ELlECTKIO    BRAND) 


ForElectrical  Purposes 

Guaranteed  98/99%  and  free  of  lead  and  iron. 
If  you  want  the  l>est  quality  ask  your  dealer 
for  this  brand.     Imported  by 

A.KLIPSTEIN  &  COMPANY.  1 22  Pearl  St..  New  York. 
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EuGESB  F.  Phillips,  Prest. 


W.  A.  Hathaway,  Treas. 


W.  H.  Sawtib,  Secy. 


AMERICAN  ELECTRICAL  WORKS, 

PBOVIDEXCK.    B.  I.  ,  ,      .     .  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC   LICHT   LINE  WIRE, 
INCANDESCENT  AND    FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire,- 

AMERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

New  Tobk  Store,  P.  C.  Acberman.  10  Cortlandt  St. 

Chicago  Store,  F.  E.  Donohoe,  241  MadisoD  St. 

MovT-pFtT.  Bkauch   Eugene  F.  Phillips'  Electrical  Worke. 


HEREITIS! 


THE 


a 


CLARK"  WIRE. 


For  Switchboard,  Railway  aiid  Motor  use,  we  make  all 
sizes  of  Stranded  and  Flexible  Wire  and  Cables  withClark'a 
Inpnlation. 

The  Clark  Wire  has  been  before  the  pnbUc  and  in  nee  for 
the  past  niiiO  years,  and  has  met  with  universal  favor. 
Thousands  of  miles  of  this  wire  have  been  sold,  and 
arw  in  nse  throaghoat  the  United  States  and  Foreign  Conn- 
tries,  and  the  demand  for  it  is  conetantly  increasing,  because 
it  always  gives  perfect  satit: faction. 


HENRTiA.  CLARE,  HERBERT  H.  EUSTI3, 

Treas.  and  GenU  Mgr.  Prest.  and  Electrician. 


^y^^PS^^'l^s^fs^ 


L^SlfrVf  TELEPHONES' 

ELECT/?/CAL  SUPPL/BS 


'sENjiJ^SiE  Palmer  Bros: 


?» 


"The  Peer 

OF  ALL   SJS^AP  SWITCHES. 

ASK  YOUR  NEAREST  SUPPLY  HOUSE  FOR  IT. 


Send  for  NEW  CATALOGUE. 


88  to  102  Cannon  St.,     BRIDGEPORT,  CONN. 


In  a  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:     "■  A  Thoroughly  Reti 
MARK  ^'*'®  *"**  Desirable  Wire  in  every  respect." 

The  Rubber  need  in  insnlating  our  Wires  and  Cables  Is  es- 
pecially chemicallyprepared,  and  will  not  deteriorate,  oxi 
dize  or  crack,  and  will  remain  flexible  in  extreme  cold 
weather,  and  le  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used,  Aerial,  Under 
ground  or  Submarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  liretclaes  Insulated  Wire. 

We  shall  be  pleased  to  mail  Catalogues  with  Terms  and 
Discounts  for  Quantities. 


EASTERN  ELECTRIC  CABLE  CO., 

61  and  63  Hampshire  St.,  Boston,  Mass. 


S^end  for  Catalogue. 


THE  CONSOLIDATED 


44  Broad 
Street, 


ELECTRIC 


NEW 
YORK. 


STORAGE  COMPANY, 


STUDY  ELECTRICITY  AT  HOME 

By  our  oorreBpondence  method.      Thorough  Inatructlon,  with  FREE  APPARATUS.    Moderate  terms. 
Diplomas  awarded.  Catalogoe  free.  Scientific  SlacniniSt  Co.,  90-91  Atwater  Bldg.,  Cleveland, O, 


B'OR    XHJE 


BINDERS  ^'^T''^"  ^^'^Ti'ciAit, 

■^  •f""^"««|    ^0  Qjf^    DOLLAR. 


h^m^im  Gm^bQ^  Mfg.G©. 

S.  C.  BOOKER,  Supt. 

2134-2110  DeKalb  Street,  ST.  I,OUIS,  MO. 

Electric  Light  Carbons 

We  make  a  specialty  of  MOTOR  and  DYNAMO  BRTTSHEH 
and  BA  TIER  Y  MA  TEBIA  L . 

It  will  pay  you  lo  sno  our  product  and  get  our  prices  before  placing  your  orders. 


The  ELECTRA'  CARBONS. 


A  highly  EFFICIENT  and  ECONOMICAL  Arc  Light  Service 
depends  on  the  quality  of  the  Carbons. 


■TRADE     MARK- 


THE   BEST  QUALITY   IS  THE   CHEAPEST. 

High  Grade  Nuernberg  Carbons 


^  r. 


trade:    mark 


Highest  Award  at  the  World's  Coium-      ^^^  direct  and  alternating  current  Arc  Lamps,  are  the  nnst  economical  and  efficient  manufac-      Highest  Award  Rt  the  World's  Colum- 
bian Exposition,  Chicago,  1893.  tured.     They  produce  a  very  brilliant  and  absolutely  steady  light.  bian  Exposition,  Chicago,  1893. 


SEND   FOR   NEW   PRICE   LISTS   AND   SAMPLES  TO 

HUGO  REISINGER, 


No.  38  BEAVER  STREET,  NEW  YORK, 

Sole   Inaporter  for  tlie   XTnitsO.   States,   Canada.,  Ktc. 

Nf>T|^*P  T~"  has  come  to  my  knowledge  that  inferior  carbons  are  offered  to  the  trade  under  the  same  of  "Electra."  which  name  has  been  prcpeily 
V^   I   I  \^  C  •     registered  by  me  as  my  trade-mark,  and  therefore  cannot  be  used  by  anybody  else  without  infringirg  on  my   lights.     Beware   of  imitaiioss, 
and  see  that  every  packet  of  carbons  bears  the  label  with  my  trade-mark,     Electra." 


PHILLIPS  INSULATED  WIRE  COMPANY, 


-MANUFACTURERS  OF- 


Cblcago  AgentSy 

lUectrlc  Appliance  Company. 


"0.  K."  INSULATED  WEATHERPROOF  WIRE 

For  Electric  Railway  and  Electric  Light  Work. 

Superior  Quality.  Perfect  Insulation.  Handsome  Finish. 

New  York  Office.  39  and  41  Cortlandt  St. 
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ELKHART  TRANSFORMERS, 

HORNBERGER  ELECTRIC  MFG.  CO.. 

EI.KHART.  IirPIANA. 

WHILE    OTHERS    are  dull  we  are 
busy     Our  Superior  Switch  with  our  sur- 
prising low  price.     Why  should  more  be 
said?  Write  for  prices  on 
Switches,  Switch  Boards, 
Tablet    Boards,    Main 
)Line  Fuse  Blocks. 


KNIFK  StVITCHES 

From  30   to   7,000  Amp. 


807  Meiliuali  Teimle,  Chicap 


J.  Grant  High  &  Co., 


123  N.  Third  St.. 

PHILADELPHIA,  PA. 


Stll well's  Patent  Live  Steam-Feed  Water  Pnrlfler. 

Removes  all  lmpurities« 

Entirely  prevents   scale  in  Steam 
Boilers.    Catalogue  on  applieation. 

ssaaaJ  Tlie  Stilwell-Bierce  &  Siitb-Valle  Co., 

DAYTON.  OHIO. 

EiBdon  Iron  A;  Loc'tlve  ^V'bs,  San  Franoleco,  CaL,  Pacific  Ooaet  Agts 


IMPORTANT  TO  COMMERCIAL  TRAVELERS. 


Oa  and  after  December  1st,  Baggage 
Agents  of  the  B.  &  O.  R.  R.  Co.  will  ac- 
cept coupons  from  mileage  books  issued 
by  B.  &  O.  R.  R..  P.  &  W.  R'y.  B,  &  O. 
S.-W.  R'y  and  Valley  R'y  of  Ohio,  in  pay- 
ment for  excess  baggage  charges,  at  their 
face  value,  2  cents  each.  This  arrange- 
ment will  not  include  B.  &  O.  Mileage 
Books  endorsed  "good  only  on  B.  &  O.," 
B.  &  O.  Southwestern  Mileage  Advertis- 
ing Books,  nor  books  older  than  one  year 
from  date  of  issue. 


■\7«7'-A-3Xr TIE  XJ  : 

A  thorough  and  competent  mechanical 
superintendent  to  take  charge  of  an  electrical 
manufaciuring  establishment.  State  age,  ex- 
perience and  salary  expected.  Best  of  refer- 
ences required.     Address 

"KOYAIi  ELECTRIC," 
P.  O    Box  No.  2107,  Montreal,  Que. 


WANTED-TO  LEASE! 

An  electric  light  plant;  must  be  in  a  town  of 
not  less  than  3,000  inhabitants,  Ac'dress, 
with  particulars. 

"F.  M.  T.," 

Care  Western  Electrician, 

6  Lakeside  BIdg.,  Chicago. 

SJOTICE-  Bids  wilt  be  received  up  to  four 
o'clock  p.  m.  of  February  15,  1895  for  the  Interior 
fliring  nod  conduit  -worli  of  tbe  Second  Presby- 
terian Church,  Lafayette,  Indiana.  Plans  and 
specifications  may  be  seen  at  my  office.  Room  3 
Court  House.  The  right  is  hereby  reserved  to  re- 
ject any  or  all  bids.  W.  K.  ELDRIDGE,  Sapt. 

For  Sale  Cheap. 

I  would  like  to  dispose  ol  the  following  elec- 
trical boohs,  which  have  been  used  for  a  short 
time  only.  list  peice. 

1  Thompson— Dynamo  Electric  Machinery ^6.00 

1  Uering -Dynamo  Electric  Machines 2.50 

1  Oarhart — Primary  Batteries 1.50 

1  Badt—IncaodeFceot  Wiring  Hand-book...    .  1.00 

1  Watson— Wiring  Tables 75 

1  i  revert- Gas  Lighting .25 

^12.00 

The  boobs  are  in  good  condition,  but  as  they  are 
slightly  soiled  nill  sell  llieni  oheap. 

What  iB  your  ofier?        Address  •*«'.  Jf.  «.," 
Care  Western  Electrictan, 

6  Lakeside  Building,  Chicago 


Clarl  Electric  Specialti  Mf|.  Co., 

606  Temple  Ct.,  Minneapolis,  Minn., 

MANDFAOTUKEBS  OF 

Switch  Boards.  Battery  Boxes,  Push  Buttons, 
Rosette  Mouldings.  Etc. 

Correepoodence  soliciteil. 


E.W.  BLISS  CO., 

14  John  St.,  Brooklyn,  X.Y. 

CHICAGO  OFFICE,    100  W.  Washington  St. 

PUNCHING,  STAMPING, 
PERFORATING 

PRESSESandDIES. 


ARMATURE  NOTCHING 

PRESSES  WITH  INDEX  FEEDS. 


SHEAHS  AND  DROPS. 


STILES  &  PARKER  PRESS  CO. 


THE  NOWOTNY  TELEPHONE 

Gives  service  equal  to  the  best  long-distance  Bell  telephone,  and  are  noted  for 
their  wonderful  volume  of  sound  and  clear  articulation  of  speech. 

We  also  Ulannfaoture  Batteries  for  every  known  purpose,  which  have  a  world-wide  reputation 

THE  NOWOTNY  ELECTRIC  CO  ,  Cincinnati,  Ohio. 

TT^T  ■Esx=»u:o3xrE;js !  ! 

This  company  is  manufacturiDg         A  CoiTipound  Magnoto  Telephone 

Which  it  sells  outright  under  a  guarantee  both  as  to  efficiency  and  as  against  infringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile. 
This  company  is  also  prepared  to  fully  equip  Telephone  exchanges,    (furnishing  everything  from 
the  telephone  to  the  wire  and  poles).     Private  lines,  Factory  plants,  etc.,  and  do  all   kinds  of  construc- 
tion work.     Send  for  circulars  and  price  lists. 

WESTERN    TEIiEPHONE   COMt^TRlTCTIOIV    CO., 

539,  540  and  54L  Slonadnock  Blk..  Cbicago,  III. 


STEAM  ENGINEERING 

{Stationm-yy    Locomotive   or  Marine');  Mechanics;  Mechanical  Drawing;  ElectHdty:   ., 
Archifectnre;  Architectural Drawinq  and  Designing;  Masonry:  Carpentry  and  Joinery:   ''-,      BY 
iinnim.hliil  <iihI  St)-'n-liinil  r>'f>n   ^^'<>^■k:   F'lilruad   Fi'-/i,/'eri»g:  Bridge    Engine.- rin.ii:   ^ 
M'nu'i}>'il  Fiaiit'orii'ij:  IH'inihiug  iUid  Ihtinixj:  Inal  )uid  Metal  Mining:  Prosp' ,-runj,      \ 
(iiid  llh    /•'/' I// !■■<//    /irar/ch/s.     Stndents  make   rapid  progress  in   learning  to  Draw   and 
Letter.     The  Steam    Engineering    course    Is    intended  to  qualify  engineers  to  secure 
Licenses,     Send  for  free  Circular,  staling  (he  subject  you  wish  to  study,  to 

The  International  Correspondence  Soliools,  fiiieranfon.  Pa. 


Our  New  Book  Catalogue 


Whicli  is  now  ready,  contains  100  pages  and  will  be 
found  of  unusual  interest.  Anyone  wishing  to  obtain 
a  complete  list  of  all  the  electrical  books  piiblisbed 
to  date,  together  with  descriptions  of  the  most  im- 
portant, can  do  so  by  writing  us. 

ELECTRICIAN  PUBLISHING  CO. 

6  Lakeside  Building,  CHICAGO. 


W^^^- 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneamatic  and  Sleclianloal 

ANNUNCIATORS  AND  BELLS. 

Foil  Iilne  Always  in  Stocb. 

W.  R.  OSTRANDER  &  CO., 

804  Fulton  St.,  New  ITork. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  Y. 

''''™-'"--  i  for  New  OATiLOoUE.    Out  August  lat. 


C-S  SPECIALTIES. 

G-S  Flush  Double  Push  Switch. 

Single  Pole— Double  Pole— Commutation;  3  Wire,  4  Wire. 

C-S  Flush  Key  Switch. 

single  Pole— Doable  Pole— 3  Wire. 

C-S  Flush  Automatic  Switch. 

single  Pole. 


ELECTRICALLY 
IVIECHANICALLY 
ARTISTICALLY 


PEERLESS. 


0-8  V  laah  Double  Taeb.  Switch— Double  Pole. 


THE  GUTTER  ELECTRICAL  &  MFG.  CO., 

97  So.  11th  Street,  Philadelphia,  Pa.,  V.  S.  A.. 


I  Cheap 

|Trans= 

I  portation nniimiiiniinj 


One-twentieth  of  a  cent  a  mile,  on  ^ 

the  Imperial  Wheel.     Cheaper  than  ^ 

other  bicycles  because  less  repairs  are  ^ 

needed.     Our  convincing  catalogue  for  ^ 

the  asking.  a 

AMES  &  FROST  COMPANY  g 

CHICAGO,   ILL.  ^ 


Lightest  Storage   Battery 

IN  TKE  MABEET. 

Embodies  new  feature  that 
fflves  it  a  decided  advantage 
over  other  cells.  Specially  suit- 
ed for  electric  launches,  trac- 
tion and  lighting  work.  Write 
for  description  of  this  ue-w 
discovery. 

HA5CHKE  &  CREELMAN, 
Storage  Battery  Manufacturers, 

20-28  W.  Randolph  St., 
Agents  wanted.         CHICAGO. 


)9i24.00  SPECIAIi 

To  introduce  our  Dyna- 
mos and  Motors  of  larger 
capacity,  we  are  making  a 
specialty  of  a  high-grwle 
8-light,  16  C.  P.,  110  volt 
Dynamo,  retaining  all  the 
ppecial  features  of  our 
larger  machines  at  s  ear- 
prising  low  price.  Send 
for  circ.  Ihr  No.  22. 
UOXU  A  I^CH,  HanufBctarers  Dynamos  and 
Motors,  34  Market  St.,  Chicago- 


C.  F.  8PI.ITOOKF,  Manufacturer  of 


Telephone  Bobbins  and  Spark  Colls, 

17  to  27  Vandewater  St.,  New  York 


Storage  Batteries 

FOR  ALL  PURPOSES, 

Bradbury-Stone   Electric 
Storage    Co., 


PLATINUM 
For  all  Purposea. 
Scrap  and  Native  Platinum  Purchased. 
BAKER  &  CO.,  408-414  New  Jersey 
Railroad  Ave..  Newark,  N.  J. 


E.  O.  McCOKMIOK,  D.  B.  MARTIN, 

Pass.  Traffic  Mgr.  Qeu'l  Pass.  &  Ticket  Agt^ 

CINCINNATI. 


January  26,  1895 
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VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CELEBRATED  M'ATKR 
A^  HEELi  as  particularly  adapted  to  their  use,  on  account  of  ita  remarkably  Hteady  motion, 
high  speed  ai.<l  great  eflieieney  and  large  oapaeity  /or  its  diameter,  being  double 
the  power  ol  most  wheels  of  the  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
panies with  great  satisfaction.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  uaefai  effect  guaranteed. 

SEXO  F'OR  CATALOGUE  ANO  PAHTICVIjABS, 

The  accompanying  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  36  H.  P.  under  38  foet  head.  Arranged  with  12-incti  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furniah  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  shafts, 
and  where  the  situation  admits  of  their  nee  we  recommend  them. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  Dayton,  Ohio. 

Risdon  Iron  &  Locomotive  Works,  San  Francisco,  Cat..  Pacific  Coast  Agents. 
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85  JOHN  STREET,  NEl^  YORK, 

MANUFACTURERS  OF 


The  Celebrated  Double  Cylinder  and  other  Law  Cells, 

SAL  AMMONIAC,  BLUE  STONE,  ZINCS,  CARBONS,  ETC.,  ETC. 

FR-ICKS    J^HE    OTHER.   IKP^OIilvIiLTIOII    CHEER.I'^'U'LXvY    P^XJIilllSHBilD. 


VULCANIZED  FIBRE  GO. 


£ISa^ja.DBXjISSCE3I^    1873. 
SOI.E  HANrFACXrBEBS  OF 

HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.     Colors,  Red,  Black  and  Gray,    gend  for  Catalogue  and  Prices. 

wii.^i%«toI:dki.  The  Standard  Electrical  Insnlating  Material  of  the  World.    14  Si^'ill  n.t 


AVALUABLEBOOK! 


THE  MOST    IMPOETANT  WOEK  TO 

STREET  BAILWAY  MEN  THAT 

HAS    BEEN   PDBLISHED. 


The  First  Practical  Rook  Covering  Amer- 
ican Street  Railway  Practice  of  To-day. 


STREET  RAILWAYS 


THEIE 

CONSTRUCTION, 

OPERATION  AND 

MAINTENANCE. 


"TltA-aiS." 

A  rUACTICAL,  UASDBOOR  VOR 

STBMET  BAIIjWAY  MEN, 
By  C.  B.  FAIKCelLD, 

Editor  Street  Railway  Journal, 


Price,  POBtaee  Prepaid ; 
Clotb,  84  00  ;  Leatber  and  GUt,  tSS.OO. 


Eemit  by  P.   O.    Money  Order,  Draft,   Eegistered 
Letter,  or  Express  Money  Order, 


YOU  CAN  HAVE  ONE ! 


Anyone  Interested  In  the  art  of  electricity  can  obtain  a  copy  of  onr 
new  100-page  classified  catalogue  of  electrical  boobs  which  is 

JUST  OUT. 

It  contains  a  complete  list  of  all  electrical  books  published  to  date 
and  will  prove  of  inestimable  value  in  selecting  the  proper  works  for  the 
study  of  electricity.      We  are 

HEADQUARTERS  IN  THE  WEST 

For  electrical  boobs  and  can  fill  all  orders  promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lalieside  Bailding,  Cliicago. 


The  Standard  Open  Ctrcuit  Bat^ 
teries  of  the  World. 

Sbitd  for  GiecuI/AK  and  Pbiceb. 

tHE  LECLANGHE   BATTERY  CO., 

111  to  7/7  East  ISUt  St.,  M.  f. 


NewYork  Insulated  Wire  Co., 


Sole   AXa,rL-ufa.ctta.x>ex>ei, 


Grimsbaw  White  Core  and  Raven  Core  Wires,     Grimshaw  Dndergronnd  Lead  Covered  Cables, 

Competition  Line  Wires,  Grimsiiaw  Tapes  and  Splicing  Compound, 
Ynlca  Bnshings,  all  sizes,  Vnlca  Electrical  Wire  Dncts  for  Interior  Construction. 


MAIN  OFnOE : 
13-17  Cortlandt  Street,  New  York. 


oz-lx.    Xxi.isxi.lA.tecl    -ySVli-e    Cc»xc«.r>a.XLy, 

(  CHICAOO:  BOSTON:  SANFEANOISCO: 

BEANCHES :  ( 78-82  Franklin  Street.  134  OongreBB  Street. 


102  Sacramento  Street. 
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BUCBETE 


TO  FIT  ANY 
STANDARD  SOCKET. 

Judge  Rieks'  decision  against  the 
Edison  Company  and  in  our  favor, 
frees  these  lamps  from  any  taint  oi 
infringement.     Order  no  other. 


Monadnock  Building,  Chicago.        THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  O. 


FUSE  WIRE)  «»"««=*. 

AND     LINKS    y  Capacity 

FOR  ALL  SYSTEMS.    )  ^"'"r^o^™. 


The  Independent  Electric  Co., 

39th  SI.  and  Stewaii  Ave.,  Chicago. 


MAP  OF  THE  UNITED  STATES. 

A  large,  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  ot 
home  use,  is  Issued  by  the  Burlington 
Route.  Copies  wUl  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  cents  in  postage 
by  P.  S.  Edstts,  Gen'l  Pass.  Agent,  C.  B. 
&  Q.  R.  R.,  Chicago,  HI. 


PORTER  &  BUERDORF. 

SAI.ES  AGENTS  FOE 

DETROIT   SYSTEM   STREET   R'Y    MOTORS, 
Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  eold  with 
gvarantfe  of  20,000  miles  without  repairs.  InstaU 
iation  of  utorage  battery  lighting  plentg  a  specialty 
Room  SOS,  Xo  '^1   Qninoy  St.,  Chicago. 


For  any  electrical  book  published  filled 
promptly  on  receipt  of  price. 

ELECTKICIAN  PUBLISHING  COMPANY, 
6  Lakeside  Building,  Chicago. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


ELECTRICIAN  PUBLISHING  CO., 


6  Lakeside  BIdg., 
Chicago,  III. 


ONE 

DOLLAR 

EACH. 


WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  CO. 


} 


I»ITTfll^Tr] 


We  manufacture  Complete  Installations  of 


For  CENTRAL  STATION   ELECTRIC  LICHTINC, 

LONG  DISTANCE  TRANSMISSION  OF  POWER, 
ELECTRIC  RAILWAY  AND  ISOLATED  PLANTS. 

BRANCH  OFFICES  IN  ALL  LARGE  CITIES. 

A  JSilEMV  BOOK 


ELECTRIC  TRANSMISSION  HAND  -  BOOK. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  hand-book  series,  of 
whicli  30,000  copies  have  been  sold.  The  new  book  deals  in  the  author's 
well-known  practical  style  with  all  the  problems  of  Electric  Power 
Transmission. 

NOW    READY.  PRIGE    $1.00. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 
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Now  READY!     Now  READY! 

The  TelepboDe  Hand-Book. 

By   HKRBEIRT  LAWS   WEXBB. 

146  Pages.     138  Illustrations.    Cloth.     Hand-book  Size.    Price,  Postage  Free,  $1.00. 
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ductor.     In    the   D'Arsonval   receiver  a  curved  per- 
manent mairnet  is  used,  one  pole  of  "which  terminates 


FIGS.  27  AND  2S.    d'aesonval  receiver. 
in  a  soft  iron  polepiece  tliat  serves  as  tlie  core  of  the 
coil,  and  the  other  in  an  iron  bo.\',  or  cylinder,  that 


FIG.  29.    mercadier's  bi-telephone.   T  T  receiv- 
ers,   V  spring,  N  magnet,    E  ndt,   R  steel 

STRIP,  A  SCREW  CLAMPING  R  TO  F,  d  d'  METAL 
COLLAR    CLAMPING    F  TO  RECEIVER   CASE, 

//terminals  of  coil  a  connecting 

SCREW,   C '    soft    rubber   NIPPLE 
for'    EARPIECE. 

completely  encloses  the  coil.  The  two  poles  are  mag- 
netically insulated  from  each  other  by  the  wooden 
oaae,  to  the   upper  part  of  which  the  diaphragm  is 
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appeared  on  the  scene  with  an  application  for  a 
patent  on  a  microphonic  transmitter,  and  according 
to  the  rules  of  the  Patent  OfBce  no  patent  could  be 
issued  to  any  of  the  three  until  it  was  determined 
whether  the  Drawbaugh  claim  was  valid  or  not. 
This  was  finally  decided  against  Drawbaugh,  as 
it  was  proved  that  the  Edison  carbon  trans- 
mitter had  been  in  public  use  for  more  than 
two  years  before  Drawbaugh  made  his  application 
for  a  patent,  and  his  application  was  thrown  out.  A 
patent  was  then   issued   to  Berliner  on  the   broad 


FIG.  44.     berli.ner's  first 

TRANSMITTER. 


FIG.  45.  BERLINER  CAR- 
BON transmitter. 


principle  of  the  microphone  transmitter  in  November, 
1891.  In  May  of  the  following  year  a  patent  was 
issued  to  Edison,  so  that  both  sides  of  the  interference 
eventually  got  their  patents— more  than  fourteen 
years  after  the  filing  of  the  original  applications. 

78.  Both  Berliner  and  Edison  obtained  in  1878 
patents  on  special  forms  of  transmitters  designed  in 
accordance  with  the  principles  laid  down  in  their 
applications  for  the  broad  principle  of  battery  tele- 
phones, and  the  Berliner  transmitter  especially  has 
been  modified  out  of  all  semblance  to  its  original  form. 
The  broad  claim  in  the  Berliner  patent  is  as  follows: 
"The  method  of  producing  in  a  circuit  electrical 
undulations  similar  in  form  to  sound  waves  by  caus- 


8PKCIMEN    PAGES    FROM    TELEPHONE    HAND-BOOK. 


Chapter  1:  The  Invention  of  the  Telephone. — Chapter  2:  Sound  Waves.  Articulate  Speech. — Chapter  3:  Electric  Telephony.  The  Bell  Telephone. — Chapter  4: 
The  Microphone — Chapters:  Current  Induction.  Electromagnetic  Induction. — Chapter  (i:  The  Induction  Coil;  Its  Use  in  the  Telephone  Transmitter.  — Chapter  7: 
The  Complete  Telephone  Circuit. — Chapter  8:  Magnet  Telephones.— Chapter  9:  The  Bell  Telephone  Receiver. — Chapter  10:  Other  Forms  of  Magnet  Telephones. — 
Chapter  11:  The  Gower,  Ader  and  D'Arsonval  Receivers;  Mercadier's  Bi-telephone. — Chapter  12:  The  Siemens,  Eotyra,  Neumayer  and  Bottcher  Receivers. — Chapter 
13:  Carbon  Transmitters. — Chapter  14:  The  Blake  Transmitter.— Chapter  15:  The  Long-distance  Transmitter. — Chapter  16:  The  Solid-back  Transmitter. — Chapter 
17:  The  Berliner  Transmitter.— Chapter  18:  The  Cuttriss  Transmitter. — Chapter  19:  Various  European  Transmitters.— Chapter  20:  The  Efficiency  of  Carbon  Trans- 
mitters.— Chapter  21:  Batteries  for  Telephone  Work. — Chapter  22:  Open  Circuit  Batteries. — Chapter  23:  Closed  Circuit  Batteries  —Chapter  24:  The  Practical  Manage- 
ment of  Batteries. — Chapter  25:  Magneto  Bells. — Chapter  26:  Automatic  Switches. — Chapter  27:  Telephone  Line  Construction. — Chapter  28:  Metallic  Circuits. — 
Chapter  29:  Underground  Wires. — Chapter  30:  Lightning  Arresters. — Chapter  31:  Inside  Wiring. — Chapter  32:  Installation  of  Telephone  Instruments. — Chapter  33: 
Inspection  and  Maintenance. — Chapter  34:  The  Condenser;  Its  Use  in  Telephony.— Chapter  35:  Electromagnetic  Retardation. — Chapter  36:  Exchange  Working. — 
Chapter  37:  Small  Exchanges.— Chapter  38:  Party  Lines;  The  Bridging  Bell.— Chapter  39:  Long  Distance  Telephony. — Chapter  40:  Duplex  Telephony.— Chapter  41: 
Simultaneous  Telegraphy  and  Telephony. — Appendix. 


The  Only  Practical  Up-to-date  Book  of  Its  Kind  Published.    A  Timely  Work. 

PRICE  $1.00.    POSTAGE  FREE. 

Electrician   Publishing  Company, 

6  LAKESIDE   BTJILDINQ-.   CHICiLG-O. 
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Now  Ready! 

WESTERN  ELECTRICIAN'S 

MOONLIGHT  SGNEOULE 

FOR  1895. 
Every  Station   Needs  It. 

SENO  to  CENTS  FOR  A  COPY. 

Electrician  Publishing  Company, 

6  Lakeside  Building,  Chicago. 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


1 
B.  J.  Arnold,  M«n.  a.  i.  e.  e., 

Consulting  Electrical  Engineer, 

specialty:   Electric  Bailways  and  Power  Sta- 
tions. 

574-57G  Rookery,  ChicafiO. 

Chas.  G.  Armstrong, 

Expert  and 
Electrical  Engineer, 

Anditorinm  Tower,  Chicago. 

Wm.  H.  Bryan,  m.  Am.  soc.m.e. 

Mechanical  and  Electrical 
Engineer. 

OonenltatlonB.  Heporta,  Estimates,  Plans,  Speol- 
floationa,  Superintendence,  Teats,  Purchasing. 

TuruerBulldingr,  St.  Lonis. 

William  D.  Ball,  b.  s.  (e.  e  ) 

Consulting  Engineer, 

1687  M onadnock  Bldg., 
Cbicag^o. 

1  Telephone  Main  3946. 

)N.  S.  Amstutz, 

Mechanical  and  Electrical  Enginter, 

Ntw  BUctrical  Devices  Perfected  for 
1                   Shop  Construction. 
j                      Testa,  Flans,  Eatlmateo, 
1                      Sapervlaion  and  Expert  Opinions. 

j    «9  Blaekstone  BMs„  Cleveland. O 

The  Allen  Hussey  Co . 

1                    General  Electricians  and  Contractors. 

Electric  light  and  powt-r  construction,  incan- 

j  de.scent  light    wiring;    telephone,    watchman's 

clock,  annunciator,  burglar  alarm,  electric  bell 

1  sys^tems,  etc.     Eslimatea  furnished  from  archi- 

1  tects'  and  engineers''  specifications.    Telephone, 

Main  1061.    Estabijshed  1S89;  Incorporated  1B92. 

5»1I-'4|.S   Kantloiph  «t  .  I'hioaso 

Goltz  &  Sinclair, 

Electrical  Engineers  and  Contractors, 
Manufacturers*  Agents, 
Tel.  912.              Agents  for  Ideal  Engines. 
Academy  Bids.,  Milwaukee,  Wis. 

The  Louis  K.  Comstock  Co., 

Electrical  Engineers 
and  Contractors. 
143y-3SMonadnock  Blk.,  Chicago 

Branch  Office,  Hodges  Bldg.,  Detroit,  Mich. 

The  Consolidated  Eng.  Co., 

Designers  and  Bnildera  of  Electrlo 
Light  and   Power    Plants,     Electric 
Bailways,  Water  Worts,  Ice  Making 
and  Refrigerating  Plants. 
821  Pine  Street,       -       -      -      St.  Louis. 
Alfred  C.  Einstein,  Prest.  and  Treas. 

Thomas  V.  Hall,  Vice- Prest  and  Secy. 

John  A.  Henry.  Supt.  Electrical.  Con. 

ForeeBain,  E.ecricaUrd 

'     Consulting,              Mechanical  Engineer. 

Designing, 
1      Supervising,                 Plans,  Specifications  and 

Constructing,               General  Engineering. 

Testing.               Expert  in  Patent  Causes. 

Suite  1657. 1658  and  1659 
Monadnock  Building;,  CHICAGO. 

torn                  ■                un  electrical  subjects   sont   to  any      ■  \ 
r^d\£\  mT'  Qi     address  on  receipt  of  price,  postage      BJ  'y/\/^ 
1  P\f  UJl.i^              Electrician  Publisiiing  Co.,              JL  i  tj\^» 
6  Lakeside  Bldg.,         -          CHICAGO. 

WESTERfl 

t^RY  BATTEBf 


ATTERY. 


NONE  BETTER. 

WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


NEW  YORK. 


I^ESrEKN  ELECIBIC  I 


624  pages,  (3.00. 


150  pages,  $1.00 


51.0ANE., 


168  pages,  $1.00. 


135  pages,  $1.00. 


140  pages,  $1  00. 


An  Excellent  Series  of  Electrical  Books. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Library.  Send  in  your  Orders. 


ELECTRICIAN  PUBLISHING  COMPANY,  6  Lakeside  Bldg.,  Chicago. 


R.  D.  NUTTALL  COMPANY,  ARegheny,  Pa, 


MANUFAOTUEERS  OP 

Electric  Railway 
Supplies. 


GEARS,  PINIONS, 

BEARINGS,  TROLLEYS, 

TROLLEY  WHEELS 

AND  HARPS. 


THIS  IS  THE  IMPROVED 
NUTTALL  TROLLEY. 


TRYITONCE,  AND  YOU        ^ 
WILL  WANT  NO  OTHER. 


Tlie  Im-eest  and  most  prosperous  street  rallTvay  companies  in  the 
conntry  are  using  our  supplies,  and  they  prefer  them  to  all  others  on 
account  of  greater  strength  and  durability.     Correspondence  solicited. 

CHAS.  J.  MATEK,  600  Betz  Ballding,  Philadelphia,  Pa.,  Middle  States  Sales  Department. 
CHAS.  N.  WOOD,  180  Sammer  St.,  Boston,  Mass.,  New  England  States  Sales  Departmpnt 
STANDARD  R'Y  SUPPLY  CO.,  Monadnock  Block,  Chicago,  111.,  N.  W.  States  Sales  Department. 
A.  S.  PARTRIDGE,  Bank  of  Commerce  Bnildlng,  St.  Louis,  Mo  ,  8.  W.  States  Sales  Department. 
OHAS.  A.  SATAQNA,  Neave  Building,  Cincinnati,  Ohio,  Central  Stataa  Sales  Department. 


P.  A.  ESTEP. 

President  and  Treasurer. 
J.  B.  MoQINLEY, 

Vice-President. 
E.  S.  MARTIN, 

Superintendent  of  Works. 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS, 

Recent  ImprovementB  made  in  the  New  AmerlDBn  Turbioe  have  Increased  the  power  as  per  their  diarn* 
eter,  and  prodnced  greater  efficiency  from  whole  to  half  water  than  any  other  turbine,  as  evidenced  by  the 
follow  D£r.  copied  from  certified  teatd  made  at  Holyoke  Mass.,  on  the  dates  named,  and  signed  by  A.  P.  Sifk. 
man.  engineer  in  charge  of  experiments,  and  E.  S.  Waters,  hydraulic  engineer. 

The  originals  of  these  certificates  and  tests  of  other  sized  wheels  oan  be  seen  at  our  office. 


Test  of  a  45  inch  Wheel-July  9,  18!I4. 

Test  of  a  43-mch  Wheel  -July  14,  1894. 

Head, 

Bev.per 
Min. 

On.  rt. 
per  Sec. 

Horse 
Power. 

P'rCent 

Head. 

Rev.  per 
Min. 

Cu.  Ft. 
per  Sec. 

Horse 
Power. 

P'rCent 

Whole  Gate 

16.06 
16.42 
16.78 
17.03 
16.8tf 

119.17 
122.00 
117.33 
111.83 
118.67 

141.68 
127.18 
112  60 
98.12 

82.(i7 

205.27 
195.19 
176.74 
149.99 
11840 

79  76 
82..58 
82.18 
79.31 
76.52 

Whole  Gate 

16.33 
16.66 
16.59 
17.13 
17.48 

128.00 
134.80 
129.33 
125.25 
121.00 

134.18 
120.85 
104.86 
92  76 
70.80 

199.56 
188.14 
162.89 
142.40 

98.8S 

80.50 
83.09 
82.77 
79  21 
70.60 

tiifilLn  ■"— ^ 


-^         For  Information  and  oatalogne  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO..  Da;ton.O..  U. S.  A. 


/|NNllNCIAT0Il5.BELLS.BATTERlEr 

?  6ataloques  AND  Quotations  onappliqation. 
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by  The  Butler  Hard  Rubber  Co.,  33  Mercer  St.,  W,  Y. 


By  E.  A.  HIEBRIIil/, 

176  Pages.    Price,  prepaid,  $1,50, 


For  the  use  of  Electricians, 
Engineers    and   Architects. 

NO    MAN 

contemplating  the  erec- 
tion of  an  electric  light 
plant  can   afford  to  be 

WITHOUT  IT. 


Electrician  PnblisMng  Company, 

6  LAKESIDE  BUILDING,  CHICAGO. 


i 


OflGELAiN?!^ 


[ANUFACTORY. 


Gas, 
Gasoline 


THE  OTTO 

ENGINES 


and 
Natural  Gas 


Electric  Lighting. 

Sizes  2  to  250  H.  P. 

Electric  Light  Plants  in  Operation  from 
2  to  250  H.  P. 

Sf^=^      The  Otto  Gas  Engine  Works, 

PHI[.AI>l:l/FHIA. 


THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work. 

Oives  more  poirep  as  to  diameter  with  a 
higher  pereentaee  of  nsefal  effect  than  any  other 
■woter-wheel  heretofore  made.  AU  sizes,  right  and  left 
hand,  ar*}  built  from  patterns  perfected  under  systematic  tests  in 
the  Holyoke  Teeting  Flume. 

Parties  having  power  planta  which  are  un  satis  factory,  and 
those  contemplating  the  improvement  of  powerSj  will  find  It  t© 
their  interest  to  confer  with  me,  as  I  am  willing:  to  g^uar- 
antee  results  nhere  others  have  failed,  no  mat- 
temhat  make  of  turbine  has  been  in  use.  STATE 
K«-Ui]lKK}ieaiTI$  AND  S£ND  FOR  CATA- 
1.0«rUli:. 

S.  MORGAN  SMITH.  York,  Pa. 

Eetlmates  farnlahed  for  complete  power  pltnts  and 
results  Kuaranteed. 


MICA 

Eugene  Alunsell  &  Co. 


-  India  and  Amber  - 
SUmped  5olid  Sheet 
SEOMENTS 
»HD  RHEOSTAT 


rilCANITE 


TAPER  RINGS. 
TUBES,    - 
SEGMENTS, 
TROUGHS, 

PLATES,  CLOTH.  &c  Mica  Insulator  Co. 


210  WATER  ST..  N.  V, 


Send  for  Catalogue  and   Prices 


21a  WATER  ST..  N.  V. 


AOCNTS    WITH    PULL    STOCKS    ON    HAND: 

A  S   Padtridge,  Sinclair  Randall,  E.  S.  Beach  &  Co  .  J-  W.  Wbigkt&Co-. 

B'k  Commerce  Bd'e,5i.  Louis.   59  W  4lh St. Cincinnati,     i^  SLClalr  Si-.aeveUnd.     faB  Market  Sl.  San  Francisco 


JKORTU  STAR  POINTS 

Is  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  ft  Northern  R.  R.,  and  is  a  valuable 
publication  for  business  men  and  tourists  who  may 
be  interested  In  the  development  of  the  agricult 
ural,  mineral  and  timber  resources  of  Northern 
Wisconsin  and  the  Upper  Peninsula  of  Michigan. 
This  book,  together  with  an  illustrated  pamphle 
teUing  "TTftCT-e  tha  Trout  Hide  ^^  will  be  sent  free 
upon  appUcatlon  to  Geo.  H.  Heafford,  General  Pas- 
senger Agent,  "North  Star  Route,"  Ohicago,  111. 


H.  F,  Delno&CO:.  DePt, 


■J  AG  ENTS  $1 0  a  day  at  home 

selling    LIGUTNINU^I'LATEK 

anil  plaiiDg  Jewelry,  Waiches, 
Tableware,  Bicycles,  etc.  Plaieg 
Qne.sl  jewelry  good  as  new,  and 
oD  all  kinds  or  metal  with  gold, 
silver  or  nickel.  No  experience. 
Anyone  can  plate  the  first  cBbrt. 
Ooads  need  plating  at  everj 
house.  Outfits  complete.  Differ- 
ent Biles,  all  warranted, Whole- 
sale 10  agents  $5  up.  Big  pro- 
fiifi,  gnoil  Bcller.   Circulars  free. 

No.  6,  Columbu?.0. 


^^t  (Sconomi^ing  of  Sv^d  anb  ^aitt 

in  any  Steam  Plant  means  simply  ad- 
ded earning  power,  and  this  we  guar- 
antee with  our  Vacuum  Feed  Water 
Heater  and  Purifier.  We  also  invite 
attention  to  the  Webster  Separator  and 
Williames  Vacuum  System  of  Steam 
Heating.      ...... 

Catalogues  of  ike  above  Mailed  upon  Application. 

n2?arrcn  TOcfiefer  ^  Co., 

No.  4.  CCantOen,  il.  3, 

New  Yukk  — 126  Liberty  StrL-et.  Chicaciu— Mouadnoclf  Building. 


Established  1881 


COLBURN 
ELECTRIC  MFG.  CO 

999  Main  St.,  Fitchburg,  Mass. 


MANUFACTURERS  OP 


INCANDESCENT  LIGHTING 

ELECTRIC  POWER  and 


ELECTRO- 
PLATIN& 


THE  LATEST  DESIGNS. 
THE  HIGHEST  EFFICIENCY. 


January  26,  1895 


WESTERN    ELECTRICIAN. 


The 


"CLIMAX"BiEt 

Three  Boilers  Sold  Chicago  Edison  Co. 


The  Only  Boiler  Tested  at  the  World's 
Columbian  Exposition. 

The  only  NON-EXPLOSIVE  boiler  made, 
Will  save  yon  money  on  coal. 
Bnilt  In  nnits  from  50  to  1500  H.  P. 


MANUFACTURED  BY 


ClonbrockSteam  Boiler  Works, 

Sen!  lor  new  CatalOgne.  Grinnell  and  Court  Sts.,  BROOKLYN,  N.  Y. 


ii 


BRACE  UP 


J  J  your  Boilers  with  the  Hnslon  Pat. 
Boiler  Brace,  piessedfrom  a  solid 
piece  of  best  Flange  Boiler  Sttel.  No 
Welds. 


i^ 

W^ 


8troii{/frf  Stijf'er  antX  Lighter  titan  Iron, 


LUKENS  IRON  AND  STEEL  CO 

CoatesTille.  Penna. 


WRITE  FOR  CIKOTLAK. 


PHILA.  OFFICE.  403  Bullitt  nuildin!;. 
NETV  YORK  OFFICE.  '49  Broadway. 


Save  Money  and  Economize 

BY   USING 

GREEN'S 
ECONOMIZER 

FOR  STEAM  BOILERS. 

CftD  lie  applied  to  aoy  type  of  boiler  without 
stoppage  of  works. 

Hiyh  temperature  of  feedwater  much  above 
boiling  point. 

Catalogues,  Plans  and  Specifications 
on  Application. 

SOLE  MAKERS  IN  THE  UNITED  STATES 


THE  FUEL  ECONOMIZER  CO., 


MATTEAWAN,  N.  Y. 


CHICAGO    OFFICE, 


574   THE   ROOKERY. 


Watertown  Engines 


Will     meet   any   guaranty    in    regulation, 
economy  or  general  efficiency. 

Watertown  Steam  Engine  Co., 

WATERTOWN,  N.  Y. 

Watertown  Steam  Engine  Co.,  1136  Monaduock  Blk,,  Chicago. 
Watertown  Steam  Engine  Co.,  120  Third  Ave.  N.,  Minneapolis. 
Watertown  Steam  Engine  Co.,  '224  W.  Main  St  ,  Louieville. 
Rowell  &  Chase  Machinery  Co.,  Kansas  City. 
Pond  Machinery  Co.,  St.  Louis. 


WE  DON'T  MAKE  ANYTHING  ELSE 

BUT  Tabnlar  and  6-iach  Tabe  Boilers,  Flange  Steel,  Weldless  Braces,  Eclipse  Manholes. 
*'-""»I.rr''ATtrd™*rtter.      FULTON  STEAM  BOILER  WORKS,  RICHMOKD,  IND, 


c:i::::::'i 


THE  BROWNELL  &  CO.,  Dayton.  Ohio, 


T.rAETU'F'JLCT-U'H.ER.S     OIF^ 


Having 
one  of  the 
Largest 
Boiler 

Manufactories 
in  the 
Country, 
equipped  with 
the  Latest  and 


Most  Approved 

Machinery, 

we  are  piepared 

to  equip 

COMPLETE 

STEAM 

PLANTS 

Keady  for 

Operation. 


AUTOMATIC 
THROTTI.ING 


ENGINES, 

Boilers,  Standpipes,  Tanks  and  General  Sheet  Iron  Work. 


BINDERS 


For  the  Western   Electrician 

Electrician  Publishing  Co., 
G   I.akr  Side  Bids-.        -       Chicago. 


$1.00 


J.  C.  BRILL  COMPANY,       -       -  PHILADELPHIA, 

BUILDEES  OF  EAUWAT  AND  TRAMWAY  OAES  OF  ALL  CLASSES, 


Special  attention  given  to  the  building  of  Electric  Motor  and  Trail  Cara. 
Builders  of  Brill  No.  21  Truck  with  solid  forged  frame,  and  "Eureia"  Maximum  Traction  Pivotal  Truck. 


THE 
IMPROVED 


ROOT 


WATER 
TUBE 


BOILER. 


Best  Adapted  to 

High  Pressures. 

HIGHEST  ECONOMY. 

Absolutely  Dry  Steam. 


ABENDROTH  &  ROOT 

MFG.  CO.. 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  Sr.  Paul  R'y. 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'c'ock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  office,  207  Clark  Street. 


m 


Gleveland.O 

80  SENECA  ST., 

\earIlQioD  Depot. 

New  Gear  Shop. 

GEO.  B   GRANT. 


iiiprt.ved  Itacine  High  Speed 


SUPERIOR  REfiOUOriDN 
Ar-D  ECONOMY  roR   . 

EECTRIcljlaHTINS 

'"06ENERAL      ""^* 

«e^^^  PURPOSES 


AH  sizes  carried  '1 

stock. 
Over  2,000  in 

use. 

Marine  and 

Tacht  Enein 

Porcnpine 

and  Tubular 

Boilers. 


Racine 


^U"  WOEKs:  Racinb.  Wis. 
W.  F.  PARISH,  General  Sales  Manager. 

Home  tnsurance  Building,  CHICAGO. 


in^oS's.^^mJIJuPuIes  p  h  o  s ph  o r-b  r o n  z  e 

REC.TRADE  MARKS.         I NGOTS,  CASTINGS,  WIRE,  ShEET    &C. 


Ingots,  Castings,  Wire,  Sheet  &c. 
TheRhosphor  Bronze  Smelting Co.LiMiTED 

2200WASHIIIIGT0NAVE,PHILflDELPHlA.,PA. 

ORIGINAL  MANUFACTURERS  OF  PHOSPHOR-" 

Bronze  in  the  United  States  and  Sole 


^rauU 


a:rii.iBii:f:Ki» 
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WESTERN    ELECTRICIAN. 


January  26,  1895 


Fontaine  Crossing  &  Electrical  Co. 

lk7VHA.T    IS    IT? 

It  is  the  ONLY  DOUBLE-VOLTAGE  DYNAMO  in  the  World. 

^Vound  for  1  lO  and  3att  Volts:  aSO  and  500  Volts:   50O  and  1.000  Volts. 

Why  Buy  TWO  Machinei  for  a  Three-Wire  System,  when  THIS  ONE    Fills  all  Requirements? 

SJ  A  "^TTPQ  MAINcLISE  WIKE.  TLOOK  SPACE.  EOXINDATIONS,  BELTING.  PULLEYS,  OIL, 
O.O..  V  JliO  j^jjD  HALF  THE  ATTENTION  TWO  MACHINES  BEQUIEE. 


Works  and  Main  Office, 
DETROIT,  MICH. 


CHICAGO  OFFICE:  1020  The  Rookery.  F.  P.  THORPE,  Agent. 
BOSTON  OFFICE:   20  B.  Equitable  Building.  F.  P.  BARNES,  Agent. 
ST.  LOUIS  OFFICE:    7026  Michigan  Avenue,  W   S.  MERKLE,  Agent. 


m'^ 


NATIONAL. 


5? 


We  make  simply  a  business  proposidon.  Buy  two  sets  of  our 
instruments  and  make  your  own  tests.  If  satisfactory  the  way  is  open 
for  mire  business,  either  in  telephones  or  switchboards  for  exchanges. 

Our  head  telephones  are  largely  used  by  Bell  telephone  operators 

The  "NATIONAL"  is  in  use  at  the  U.  S.  Military  Academy,  West  Point    N.  Y. 

NATIONAL  TELEPHONE  MFG.  CO., 

620  (W)  Atlantic  Avenue,  Boston,  Mass. 


CHICAGO  INSULATED  WIRE  CO., 

414-416  Northern   Building.  CHICAGO. 


If  "STo-ti.    ■\7V«x».t 


"A  GOOD  THING" 


GREEK  A  COPY  OF 


WEBB'S  TELEPHONE  HAND-BOOK. 

Price  Sl.OU,  PoNlage  Frepairt. 

Published  and  for    nle  by 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 


1821, 


1888. 


MORRIS,  TASKER  &  CO., 

INCORPORATED. 

Offices,  222-224  S.  Third  St..  Philadelphia.  Pa. 

PASCAL  IRON  WORKS,  DELAWARE  IRON  WORKS, 

PHILADELPHIA.                                                   NEW  CASTLE,  DEL. 
Manufacturers  of 


ELECTRIC  LIGHT  and  RAILWAY  PIPE  POLES  A  SPECIALTY 


E.  P.  GLEASON  MFG.  GO 


E»t04^iO 


P 


181-189  Mercer  St.,  NEW  YORK. 
183  Dearborn  St.,  CHICAGO. 


Big  reduction 
in  prices 
all  through 
our  line. 


Flat   Spiral  Corrneated  Reflector. 


Send  for 
quotations  and 
compare  with 
the  lowest. 


Pat.  pendins.     Metal  ffalf  Refleetor  t>]iade,  (jireen  Outside, 

AVhite  Enamel  Ingid*'.  BI«  extra  holder  necessary. 

Slade  to  fit  any  socket. 


(Seefiosal    Ball    Cluster.    E47I. 
•a,  3,  or  4  lights, has  a  detachable 
lo\rer  section  that  forms  a  fin- 
Ishlns  piece. 


::^3*_ 
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WESTERN    ELECTRICIAN. 


fr 


Jost  What  Yo(i  Sre  liooking  Fori 


A  NEW  AND  VALUABLE  BOOK. 

ELECTRIC  LIGHTING  PLANTS 

mSIIB    COST    -A-iTID    OI=E3I3-^TI01>T, 


f 


^-y  "xj^r.  «r. 


IXTC^HjES^E-. 


Data  compiled  from  station  reports  of  electric  lighting  plants- employing  overhead  circuits,  with  suggestions  pertaining  to 

the  information  usually  desired  by  the  non-technical  purchaser. 

Witti  X'timerous  Illustrations,  Diagrams,  Plans,  Tables,  Etc.    273  Pages.    Cloth.    Price  $2.00,  P.jslage  Free. 

This  work  gives  all  necessary  data  for  the  erection  of  an  electric  light  plant  of  any  size. 

THE  COST  OF  ARC  LIGHTING.  THE  COST  OF  INCANDESCENT  LIGHTING. 


READ  THE  TABLE  OF  CONTENTS: 


Alternating  Arc  Lamps,  Arc  Plants,  Belting,  Boilera.  Boiler  Settings,  Boiler  Ef&cienciea,  Boois, 
BQildtng,  Cost  of  Arc  DyoamoB  and  Lamps,  Cost  of  Arc  Plants  Erected,  Cost  of  Alternating  Dynamos, 
Cost  of  Alternating  Plants  Erected,  Cost  of  Belts,  Cost  of  Boilers,  Cost  of  Brick  Chimneys,  Cost  of  Cop- 
per for  Alternating  Circuit,  Cost  of  Corliss  Engines,  Cost  of  Compound  Corliss  Engines,  Cost  of  Com- 
pound High  Speed  Engines,  Cost  of  Condensers,  Cost  of  Friction  Clutch  Pulleys,  Cost  of  Heaters,  Oost 
of  High  Speed  Engines,  Cost  of  lucandeacent  Dynamos,  Cost  of  Idlers,  Cost  of  lojectors,  Cost  of 
Meters,  Cost  of  Motors,  Cost  of  Operating  Lamp^  per  hour,  Cost  of  Power  Generators,  Coat  of  Poles, 
Cost  of  Plain  Pulleys,  Cost  of  Pillow  Blocks  Cost  of  Pumps,  Cost  of  Shaftiog,  Cost  of  Shaft  Couplings, 
Cost  of  Stacks— iron,  Coat  of  Stacks — brick.  Cost  of  Steam,  Cost  of  TransEorm^rs,  Cost  of  Wire, 
Chimneys,  Circuit  Loss,  Contract  Blanks,  Current  Distnbmion,  Circuits— overhead,  Circular  Mils  of 


Wire,  Depreciation,  Direct  Connected  Apparatus;  Dynamos,  Dynamo  Data,  Economy  of  CondenPinsT) 
Economy  of  Covering  Steam  Pipes,  EcoQomy  of  Heater,  Ef&clency  of  Eugines,  Engines,  Equivalent 
of  Current  in  Horse  Power,  Equivalent  Bates  of  Lighting,  Fuel,  Horse  Power  of  Belting,  Horse  Power 
of  Motors,  Horse  Power  of  Shafting,  locandescent  Arc  Lamps,  Inatrumenta,  InstrnctionB  for  Employes, 
InsulatioQ,  Labor,  Load  Chart,  Meter  Connections,  Municipal  Ownership,  Natural  Gas,  N.  E.  L.  A.  Stand- 
ard Rules,  Oil,  Outcome  of  Practical  Management,  Pole  Line,  Pulleys,  Rope  Transmission,  Resistance 
oE  Wire,  Rules— Fire  Uoderwciters,  Report  Com.  on  Data  N.  E.  L  A.,  Reports  of  Cities  Owning  Plant, 
Reports  of  Cities  Contracting,  Stock  Room,  Shafting,  Traoeformers  Transformer  Curves,  Wiring 
Tables — Primary  Wiring.  Wiring  Tables — Secondary  Wiring,  Wiring  Tables,  Motor  Wiring,  Wire,  Wire 
Formula,  Water  Power,  Wood  as  Fuel. 


The  Only  Book  of  Its  Kind  in  the  English  Language.    Pi  ice,  $?.00. 


ELECTRICITY  FOR  ENGINEERS. 

• 

New  Edition,  Just  Out!    Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTENTS.— CHAPTER  I;  Electricity;  Positive  and  Negative;  Conductors,  Woa- 
Condnotors  and  Intulatore;  Electro- Motive  Force;  Volts;  Resistance;  Ohms;  Current;  Amperes. — 
CHAPTER  II:  Dynamos;  Magnets;  Field  Coils;  Electro  Magnets;  Permanent  Magnets.— CHAPTER  HI: 
Armatures,  Construction  of,  Different  Kinds  of;  Commutators,  How  Made  and  Connected;  Heating  of 
Armatures;  Eddy  Currents.- CHAPTER  IV:  The  Current;  How  Produced;  Induction;  Series  Wound 
Dynamos;  Shunt  Wound  Dynamos;  Exciting  the  Fields;  Constant  Current  and  Constant  Potential  Dyna- 
mos; Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— CHAPTER  V:  Incandescent  Lamps;  Fila- 
ments; Connections;  Flaahing;  Exhausting;  Testing;  Candle  Power;  Operated  in  Series;  Automatic 
Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series;  Multiple  Series  Cut-Out;  Three  AVire  System.— 
CHAPTER  VI:  The  Arc  Light;  How  Formed;  Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or 
Globes;  Shape  of  Carbons  under  Different  Conditions  of  Burning;  Arc  Lamps;  Refirulatiug  and  Cut-Out 
Mechanlpm;  Action  of  Current;  Cutch  Lamps;  Clockwork  Lamps;  Double  Lampsv  Troubles  in  Lamps. — 
CHAPTER  VII:  Commutators  aod  Brushes;  The  Brush  Commutators;  Brushes;  Different  Styles  of 
Brushes;  Double  Brushes;  Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position 
of  Brushes;  Sparking  nt  Brushes;  Care  of  Brushes  and  Commutators;  Flashing. — CHAPTER  VIII:  Cur- 
rent Regulation;  Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.— CHAP- 
TER IX:  American  System  of  Automatic  Current  Regulation ;  The  Dynamo;  Regulator;  Action  of  Regu- 
lator.— CHAPTER  X:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of 
Circuits  through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial:  Dial 
Controller;  Circuits  and  Connections  of  No.  8  Brush  Dynamo;  Circuits  of  Compound  Wound  Constant 
Potential  Brush  Dynamo.— CHAPTER  XI:  The  Ediaon  System;  Automatic  Regulator;  Circuits  of  Regu- 
lator; Circuits  of  Dynamo;  Action  of  Regulator;  Howell  Pressure  Indicator;  Diagram  of  Circuits;  De 
scription  of  Parts  and  Operation.- CHAPTER  XII:  Excelsior  System  of  Automatic  Current  Regulation 
Dynamo;  Armature:  Diagram  of  Circuits:  Toe  Regulator  and  Motor;  Action  of  Regulator.  — CHAPTER 
XIII;  Schuyler  System  of  Automatic  Current  Regulation;  Dynamo;  Armature,  Commutator  and  Bruahes; 
Diagram  of  Circuits  in  Armature  and  Field;  Regulator;  Circuits  in  Regulator  — CHAPTER'XIV:  Thom- 
son-Houston System  of  Automatic  Current  Regalation;  Dynamo;  Armature;  Commutator  and  Brushes; 
Controlling  Magnet;  Wall  Controller;  Diagram  of  Circalts;  Air  Blast.— CHAPTER  XV:  Waterhouae  Sys- 
tem of  Three-Brush  Automatic  Ourreot  R-gulation;  Dynamo;  Extra  Brush;  Resistance  Coils  and  Regu- 
lator.—C!b&PTER  XVI:  Ampere  Meters;  Tangential  Scale;  Solenoid  M'-ters.— CHAPTER  XVII:  Volt- 
meters; Pressure  and  Potential  Indicators.— CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle; 
Differential  ApoaratuB. — CHAPTER  XIX:  Wheaistone  Bringe  or  Electrical  Balance;  Diagram  of  Circuits 
and  Methods  of  Use;  Bridi^e  and  Rheo-tat;  Bound  Form;  Square  Form. -CHAPTER  XX:  The  Magneto 
as  a  Testing  Instrument;  Armature;  Field;  Bell;  Diagram  of  Circuits. — CHAPTER  XXI:  Coupling  Dyna- 
mos Together;  In  STles;  In  Shunt;  Serips,  Shunt  and  Compound  Wound  Machl-ies.— CHAPTER  XXTI: 
Switches  and  Switchboards;  L"op  Switch:  Plujr  and  Socket;  Change  Over  Plug  and  Socket;  Co'icluslon. 
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Palmer  Bros xl 

Paragon  Insulating  Co —  - — 

Partrick  A  Carter  Co xviil 

Partridge  Carbon  Co i 

Perkins  Elec.Switch  Mfg.Co. 

Phillips  Ins'd.  WireCo... 

Phoenix  Carbon  Mfg. Co....    xi 

Phosphor-Bronze  Smelting 
Co., Ltd xix 

Piatt,  O.  S 1 

Porter  &  Buerdorf xtv 

Proctor-Raymond  Elec.Co.     iv 

Racine  Hardware  Co xix 

Reisinger,  Hugo 

Roebling'sSonsCo.,J.A  .   xxii 

Roth  &  Eck xii 

Royal  Electric  Co xvii 

Samson  Cordage  Wks x 

Scientific  Machinist  Co  — 

Self-Winding  Clock  Co....     x 

Shultz  Belting  Co 

Siemens  A  Halske  Elec.Co.    xi 

Simplex  Electrical  Co., The,     i 

Sioux  City  Brass  Works.,      xii 

Sioux  City  Engine  A   Iron 
Works xix 

Smith,  S.  Morgan xviii 

Splitdorf,  C.  F xxii 

Standard  Paint  Co i 

Standard  Underground  Ca- 
ble Co 

Stanley   Electric  Manufac- 
turing Co 

Stilwell-Bierce     A    Smith- 
Vaile  Co xii, xiii 

Sweet  Elec.A  Mfg.Co viii 

Technic  Electrical  Wk  x 

United  Electric  Improve- 
ment Co iv 

Vulcanized  Fibre  Co xix 

Wagner  Elec.  Mfg.  Co....    vii 

Wallace  Electric  Co ix 

Walsh's  SonsCo xli 

Want  Advertisements xii 

Washington  Carbon  Co iv 

Washington  Electric  Co..  xxii 

Watertown  Steam    Engine 
Co xix 

Webster  Mfg.  Co xxii 

Webster,  Warren  A  Co 

Western  Electric  Co xvii 

Western   Telephone    Con- 
struction Co xii 

Westlnghonse  Elec.  and  Mfg. 
Co xiv 

Westlnghonse  Machine  Co.    ix 

Weston  Engine  Co 1 

Whitney  Electrical  Instru- 
ment Co viii 

Worthlngton,  Henry  R 


CLASSIFIED  LIST. 

Aceiim  alat  OTs . 

Boswell  A  Co.,  D.  E., 
Bradbury-Stone  Elec.   S.  Co 
Cons.  Electric  Stfrage  Co. 
Electric-Power  Storage  Co. 
Electric  Storage  Battery  Co. 
Haachke  A  Creelman. 
Porter  A  Buerdorf. 

Annnnolators. 

Dearborn  Electric  Co. 
Electric  Applisnce  Co. 
Nowotny  Electric  Co. 
Ostrander  ACo.,  W.  R. 
Partrick  &  Carter  Co. 
Proctor-Raymond  Elec.  Co. 
Washington  Electric  Co. 
Western  Elec.  Supply  Co. 

Arc  liamps. 

Auerbach-Woolverton  El.Co. 
C  A  C  Electric  Co. 
Clark  Electric  Co. 
Crocker-Wheeler  Elec.  Co, 
Electric  Cons,  A  Supply  Co. 
Ft. Wayne  Elec.  Corporation. 
General  Electrio  Co. 
General  Inc'd'cent AroLt.Co. 
Helios  Electric  Co. 
La  Rocne  Electric  Wks. 
Little,  F.  P.  Elec.  C.  A  S.  Co. 
Mather  Electric  Co. 
Perkins  El.  Switch  Mfg.  Co. 
Washington  Electric  Co. 
Westingnouse  El.  A  Mfg.  Co. 

Arc  liight  Cord. 

Samson  Cordage  Wks. 
Batteries  and  Jars. 

Boswell  A  Co.,  D.  E. 
Bradbury -St  one  Elec,  S.  Co. 
Bunnell  A  Co.,  J.  H. 
Dearborn  Electric  Co. 
Edgerton  Pottery  Co. 
Electric  Appliance  Co. 
Electric-Power  Storage  Co. 
Electric  Storage  Battery  Co. 
Haschke  A  Creelman. 
Law  BatteryCo. 
Leclanche  Battery  Co.,  The. 
Mlamisburg  Electric  Co. 
Nowotny  Electric  Co. 
Partrick  &  Carter  Co. 
Phoenix  Carbon  Mfg.Co. 
Wallace  Electric  Co. 
Western  Electrio  Co. 
Belts. 
Dearborn  Electric  Co. 
Electric  Appliance  Co. 
Ostrander  A  Co.,  W.R. 
Partrick  A  Carter  Co. 
Proctor-Raymond  Elec.  Co. 
Western  Electric  Co. 

Beltins. 

Shultz  Belting  Co. 
Phcenlx  Carbon  Mfg.  Co. 

Boilers. 

Abendroth  A  Root  Mfg.   Co. 

Babeock  A  Wilcox  Co.,  The. 

Brownell  A  Co.,  The. 

Clonbrock  Steam  Boiler  Wks. 

Erie  City  Iron  Wks. 

Pulton  Steam  Boiler  Wks. 

Racine  Hardware  Co. 

Weston  Engine  Co. 
Booft^St  Electrical. 

Electrician  Publishing  Co. 
Bronze . 

Besly  &  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 

Brushes. 

Partridge  Carbon  Co. 
Phoenix  Carbon  Mfg.  Co. 

Bnrslar  Alarms. 

Electric  Appliance  Co. 
Partrick  A  Carter  Co, 
Wallace  Electric  Co. 
Washington  Electric  Co. 
Western  Electric  Co, 

CableB(See  Insulated  Wires.) 
Cables,  Blectric  .  (See  In- 
sulated    Wires),     Copper, 
mheet  and  Bar. 

American  Elec.  Works. 

Bishop  Gutta  Peroha  Co. 

Brixey,  W.  R. 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co, 

Moore,  Alfred  F. 

New  York  Ins.  Wire  Co. 

Roebling's  Sons  Co. ,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Carbons.PolDts  APlates. 

General  Electric  Co. 

Partridge  Carbon  Co. 

Phcenlx  Carbon  Mfg.  Co. 

Reisinger,  Hugo. 

Washington  Carbon  Co, 

Western  Electric  Co. 
ClOPkN.  ftclectric. 

Self-Winding  Clock  Co. 

Conduits. 

Interior  Conduit  A   Ins    Co. 
National  Conduit  Mfg.  Co. 

Construction  &  Bepairs. 

Allen-Hussey  Co, 
Amstutz,  N.  S, 
C  A  C  Electric  Co. 
Comstock  Co.,  The  Louis  K, 
Crocker-Wheeler  Elec.  Co. 
Ft. Wayne  Elec.  Corporation. 
Washington  Electric  Co. 

Contractors  and  Electric 
Light    Plants. 

Allen-Hussey  Co, 
Amstutz,  N.  S. 
Armstrong,  Chas.  G. 
Arnold,  B.  J. 
Bain,  Foree. 
BaU.  Wm.  D. 
Brush  Electric  Co. 
Bryan,  Wm.  H. 
C  A  C    Electric  Co. 
Clark  Electric  Co. 
Comstock  Co..  The  Louis  K. 
Consolidated  Engineering  Co. 
Crocker-Wheeler  Elec.  Co, 
Eddy  Elec.  Mfg.  Co. 
Fontaine  Crossing  A  El,  Co. 
Ft, Wayne  Elec.  Corporation. 
General  Electric  Co, 
Goltz  A  Sinclair. 
Interior  Conduit  A  Ins.  Co. 


La  Roche  Electric  Wks. 
Mather  Electric  Co. 
Siemens  A  Halske  Elec.  Co. 
United  Elec  Improvement  Co 
W  estinghouse  Elec  A  M  f  g,  Co. 
Western  Electric  Co, 

Copper. 

Besly  A  Co.,  Chas.  H, 
Law  Battery  Co. 
Mlamisburg  Electric  Co, 
Copper  Wires. 

American   Electrical  Works, 
Besly  A  Co.,  Chas.  H, 
Bishop  Gutta  Percha  Co. 
Brixey,  W.  R. 
Bunnell  A  Co.,  J,  H. 
Chicago  Ins.  Wire  Co. 
Dearborn  Electric  Co. 
Electric  Appliance  Co, 
General  Electric  Co. 
Independent  Electric  Co. 
National  India  Rubber  Oo. 
Okonlte  Co.  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  U   dergroundC.Co, 
Wallace  Electric  Co. 
Western  Electric  Co. 

Cords  ee, 

Samson  Cordage  Wks. 

Cross-Arms,    Pins     and 
Bracli:ets. 

Anderson.  Albert  A  J.  M. 
Brownlee  ACo. 
Electric  Appliance  Co. 
NuttallCo,,  R,  D. 
Partrick  A  Carter  Co. 

Cut-Outs  and  Sivltches. 

Anderson,  Albert  A  J.  M, 
Bryant  Electric  Co. 
Bunnell  ACo.  J.  H. 
Colgate  Co.,  Geo.  L, 
Crocker-Wheeler  Elec.  Co. 
Cutter  Electrical  A  Mfg.   Co. 
Dearborn  Electric  Co. 
Diamond  Electric  Co, 
]  ddy  Elec,  Mfg,  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Hart  A   Hegeman    Mfg,   Co, 
High  A  Co.,  J.  Grant. 
Interior  Conduit  A  Ins.  Co, 
Little,  F.  P.  Elec.  C.  A  S.  Co. 
Nuttall  Co.,  R.  D, 
Partrick  A  Carter  Co. 
Perkins  El.  Switch  Mfg.  Co, 
Piatt,  O.  S. 

Sweet  Elec.  A  Mfg.  Co. 
Technio  Electrical  Wks. 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 

I>ynanio8. 

Brush  Electric  Co. 
C  A  C  Electric  Co. 
Clark  Electric  Co. 
Colbum  Electric  Mfg.Co. 
Crocker-Wheeler  Elec.  Co. 
Eddy  Elec.  Mfg.  Co. 
Fontaine  Crossing  A  El,  Co. 
Ft,Wayne  Elec.  Corporation. 
General  Electric  Co. 
Interior  Conduit  A  Ins.  Co. 
La  Roche  Electric  Wks, 
Mather  Electric  Co. 
Palmer  Bros. 
Roth  A  Eck, 
Royal  Electric  Co. 
Siemens  A  Halske  Elec.  Co. 
Western  Electric  Co, 
WestinghouseElec.  AMfg.Co, 

E  conomizers. 

Fuel  Economizer  Co. 

£lectric  Bailivays. 

Brush  Electric  Co. 
General  Electric  Co, 
Siemens  A  Halske  Elec.  Co. 
Westlnghonse  El. A  Mfg.Co. 

Klectrical  and  mechani- 
cal Engineers. 

Allen-Hussey  Co, 
Amstutz,  N.  S. 
Armstrong.  Chas.  G. 
Arnold,  B.J. 
Ball,  Wm.  D. 
Bain,  Foree, 
Bryan,  Wm.  H. 
Comstock  Co.,  The  Louis  K, 
Consolidated  Eng.  Co. 
Crocker-Wheeler, Elec,  Co. 
Eddy  Elec.  Mfg.  Co, 
Goltz  A  Sinclair. 

Electrical  Instruments- 
Anderson,  AlbertA  J.  M. 
Bunnell  A  Co.,  J.  H. 
Colgate  Co.,  Geo.  L. 
Dearborn  Electric  Co. 
Diamond  Electric  Co. 
Electric  Appliance  Co, 
Interior  Conduit  A  Ins.   Co. 
Nuttall  Co,,  R.  D, 
Partrick  A  Carter  Co. 
Piatt,  O.  S. 

Sweet  Elec.  A  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co, 
Wallace  Electric  Co. 
Washington  Electric  Co. 
Whitney  Elec, Instrument  Co. 

Electrical  Specialties. 

Clark  El.  Specialty  Mfg,  Co, 
Holtzer-Cabot  EJectric  Co, 
Nashold  Cleat  Co. 
Proctor-Raymond  Elec.  Co. 

Electroliers,  etc. 

Edwards,  W.  S.  Mfg.  Co. 
Gleason,  E.  P.  Mfg.  Co. 

Electro-Platins  Atach'y. 

Besly  ACo.,  Chas.  H. 
Colbum  Electric  Mfg.  Co, 
General  Electric  Co. 

Ensines,  Cras. 

Otto  Gas  Engine  Wks. 
Webster  Mfg.  Co, 

Eneines,  (Steam. 

BaU  A  Wood  Co.,  The. 
Brownell*  Co.,  The. 
Erie  City  Iron  Wks. 
Freeman  A  Sons  Mfg,  Co. 
Racine  Hardware  Co. 
Sioux  City  Eng  A  Iron  Wks. 
Watertown  Steam  Engine  Co. 
Westinghouse  Machine  Co. 
Weston  Engine  Co. 


Fan  Outfits, 

Diehl  A  Co. 

Interior  Conduit  A  Ins.  Co. 
FeedWater  Heaters. 

Goubert  Mfg.  Co, 

WebsterA  Co.,  Warren, 
Fibre. 

Butler  Hard  Rubber  Co. 

Kartavert  Mfg.  Co. 

Standard  Paint  Co, 

Vulcanized  Fibre  Co. 
Fire  Alarms. 

Butler  Hard  Rubber  Co, 

Partrick  A  Carter  Co. 

Western  Electric  Co. 
Fuse  Wire. 

Brixey,  W.  R. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Independent  Electric  Co. 
Cias  JLlehting,  Electric. 

Holtzer-Cabot  Electric  Co. 

Partrick  A  Carter  Co, 
G^ears. 

Besly  A  Co.,  Chas.  H. 

Grant,  Geo.  B, 

Nuttall  Co.,  R.  D. 
tiieneral  Elec.  Supplies. 

Anderson,  Albert  A  J.  M. 

Besly  A  Co.,  Cbas.  H. 

Bryant  Electric  Co. 

Bunnell  ACo.,  J.  H. 

Colgate  Co..  Geo.  L. 

Cutter  Electrical  A  Mfg.  Co, 

Dearborn  Electric  Co, 

Electric  Appliance  Co. 

General  Electric  Co. 

High  A  Co..  J.  Grant. 

Holtzer-Caoot  Electric  Co. 

Interior  Conduit  A   Ins.  Co. 

Little.  F.  P.  Elec.  C.  A  S.  Co. 

Nashold  Cleat  Co. 

NowL,tny  Electric  Co. 

Palmer  Bros. 

Partrick  A  Carter  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt,  O,  S. 

Proctor- Raymond  Elec.  Co. 

Sioux  City  Brass  Works. 

Sweet  Elec.  A  Mfg,  Co. 

Technic  Electrical  Wks. 

Washington  Electric  Co. 

Wallace  Electric  Co. 
Crlobes    and     Electrical 
€}lass'<vare, 

Gleason,  E.  P,  Mfg.  Co. 

Jaeger  Mfg.Co.,  The. 
Crraphlte  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 
Hard  Rubber  €roods. 

Butler  Hard  Rubber  Co. 
Induction  Coils. 

Splitdorf.  C.  F. 
Insulators  and  InsnJat- 
ins  Haterlals. 

Anderson,  Albert  A  J,  M. 

Brixey,  W.  R. 

Bunnell  A  Co.,  J.  H. 

Butler  Hard  Rubber  Co. 

Chicago  Ins.  Wire  Co. 

Crocker-Wheeler  Elec,  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Empire  China  Works. 

Hart  A  Hegeman  Mfg.  Co. 

High  A  Co.,  J.  Grant. 

Holtzer-Cabot  Electric  Co. 

Interior   Conduit  A  Ins.  Co. 

Johns  Mfg.  Co.,  H.  W, 

Kartavert  Mfg.  Co, 

Little,  F.  P.  Elec.  C.  A  S.  Co. 

Munsell  A  Co..  Eugene. 

Nashold  Cleat  Co. 

National  India  Rubber  Co. 

Nowotny  Electric  Co. 

New  York  Insulated  WireCo. 

NuttallCo.,  R.  D. 

OkoniteCo.,The. 

Paragon  Insulating  Co. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Piatt.  O.  S. 

Eoeblings  Sons  Co.,  J,  A. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Standard  Underground  C.Co. 

Technic  Electrical  Wks. 

Wallace  Electric  Co. 
Insulated     TVires      and 
Cables— Magnet  Wire. 

American  Electrical  Works. 

Bishop  Gutta  Percha  Co, 

Brixey,  W.  R. 

Bunnell  A  Co..  J.  H. 

Chicago  Ins.  Wire  Co. 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Independent  Electric  Co. 

Moore,  Alfred  F. 

National  India  Rubber  Co. 

New  York  Insulated  WireCo. 

Okonite  Co.,  The. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co, 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Lamps,  Incandescent. 

Am.  Electrical  Mfg.  Co. 

Beacon  Vac  Pump  AElec.Co. 

Bernstein  Electric  Co. 

Buckeye  Electric  Co. 

Dearborn  Electric  Co 

Electric  Appliance  Co. 

Ft. "Wayne  Elec.  Corporation. 

General  Electric  Co. 

Jaeger  Mfg.  Co.,  The. 

New  York  A  OnioCo. 

Partrick  A  Carter  Co. 

United  Elec.   Imp.  Co. 

Westinghouse  Elec.AMfg.Co, 
Liehtning  Arresters. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co. 

Electric  Appliance  Co, 

General  Electric  Co, 
magnet  Wire. 

(See  Insulated  Wires.) 
mechanical  machinery. 

Besly  ACo.,  Chas.  H. 

Bliss  Co.,  E.  W. 

Hine  A  Robertson  Co. 

Lukena  Iron  A  Steel  Co. 


mica. 

Johns  Mfg.  Co,,  H.  W. 
Muneell  ACo.,  Eugene. 
mining  Apparatus,  Elec. 

General  Electric  Co. 

Independent  Electric  Co, 

WestinghonsBEhA  Mfg.    Co. 
motors. 

Brush  Electric  Co, 

C  A  C  Electric  Co, 

Colburn  Electric  Mfg,  Co, 

Crocker-Wheeler  Elec.  Co. 

Eddy  Elec,  Mfg,  Ce. 

Fontaine  Crossing  A  El.  Co, 

Ft. Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  A  Ins.  Co. 

Mather  Electric  Co, 

Palmer  Bros, 

Royal  Electric  Co. 

Roth  A  Eck. 

Sioux  City  Brass  Woms. 

Stanley  Eleo.  Mfg.  Co. 

Wagner  Elec.  JIfg.  Co, 

Wallace  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co, 
PaclUng. 

Besly  A  Co.,  Chas,  H. 

Garlock  Packing  Co. 
Paints. 

Paragon  Insulating  Co. 

Standard  Paint  Co. 
Patents. 

Gooch,  Chas.  J. 

Phosphor  Bronze. 

Phosphor  Bronze  Sm. Co,  Ltd 
Pianos  and  Organs 

Beethoven  Piano  A  Organ  Co, 
Platinum. 

Baker  A  Co. 
Poles. 

Brownlee  A  Co. 

Morris.  Tasker  A  Co 

NuttallCo.,  R.  D. 
Porcelain. 

Empire  China  Works, 

General  Electric  Co. 
Publishers,  Electrical  • 

Electrician  Publishing  Co 
Push  Buttons. 

Electric  Appliance  Co 

Partrick  A  Carter  Co. 
Rheostats . 

General  Electric  Go. 
Sal  Anunoniac . 

Klipstein,  A.  ACo. 

Law  Battery  Co. 
Separators. 

Goubert  Mfg.  Co. 

Hine  A  Robertson  Co. 
SUb  Braid. 

Boston  Braid  Mfg.  Co. 
Speaking  Tubes. 

Electric  Appliance  Co. 

Ostrander  A  Co.,  W.  R 

Partrick  A  Carter  Co 
Speed  Indicators 

Besly  A  Co.,  Chas.  H. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co. 

Whitney  Elec,  Instrument  Co 
gteam  Heating. 

Goubert  Mfg.  Co. 

Webster  A  Co.,  Warren. 
Steam  Pumps. 

Worthlngton,  Henrv  R. 
Storage  jtfatterfes. 

Boswell  A  Co.,  D.  E. 

Bradbury-Stone  Elec.    B    Co 

Cons.  Electric  Storage  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co, 

Haschke  it  Creelman. 

Porter  A  Buerdorf. 
Street  Cars. 

Brill.  J.  G.  Co. 
Tapes.  Cnsulating. 

American  Electrical  Works 

Brixey,  W.  R. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co, 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

OkonlteCo.,  The. 

Phillips  insulated  Wire  Co, 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 
Telegraph  Apparatus. 

Electric  Appliance  Co, 

Partrick  A  Carter  Co. 

Western  Electric  Co. 
Telephones 

Columbia  Tel.  Mfg.  Co. 

National  Telep.  Mfg.  Co. 

Nowotny  Electric  Co. 

Palmer  Bros. 

Partrick  A  Carter  Co, 

Western  Electric  Co. 

Western  Tel.  Const.  Co. 
Transformers, 

Diamond  Electric  Co. 

General  Electric  Co. 

Hornberger  Elec.  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporatiou 

Royal  Electric  Co. 

Stanley  Electric  Mfg,  Co 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co, 
Trolley  Cord. 

Samson  Cordage  Wks 
Tracks.  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg  Co 
Turbine  Wheels. 

Dayton  Globe  Iron  Works  (;o 

Smith.  S.  Morgan. 

Stillwell-Bierce     A      Smith- 
Vaile  Co. 
UnlTersities. 

Int.  Corr.  Schools. 
Scienti-iic  Machinist  Co, 
Varnishes. 

Standard  Paint  Co, 
Water  Wheels. 
Smith,  S.  Morgan, 
Tt^ire.  Bare. 
Anderson,  Albert  A  J.  M, 

Besly  ACo.,  Chas.  H. 

Bishop  Gutta  Percha  Co, 

Brixey,  W.  R. 

Electric  Appliance  Co. 

Independent  Electric  Co, 

National  India  Rubber  Co. 

NuttallCo.,  R,  D, 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 

Roebline's  Sons  Co.,  J.  a. 

Standard  Underground  C.Co. 
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ANNUNCIATORS 


That  never  fail  to  Annunciate. 


Our  other  Specialties: 
RiEjX.  Wood-box  Bells. 

£iGIjIPS£j  Iron-box  Bell. 


"A"  STYLE. 

Made  in  Sizes  from  3  to  20  Drops. 


This  illustrates  the  inside  construction  of  our  Gravity- Drop  Annunciator  as 
applied  to  the  Eclipse  Case. 

No  Springs.     No  Screws.     Nothing  to  get  out  ol  adjustment.    Simplicity  Itseii. 


PROCTOR-RAYMOND 
ELECTRIC  CO., 


Rochester,  N.  Y. 


Low  Potential  Arc  Lamps. 

Alternating-Helios,  Old  Type. 
Spencer,  New  Type. 

Direct  Current-Helios,  Old  Type. 
Spencer,  New  Type. 


FOK  STREET,  PAVEMENT  AND 
INSIDE  LIGHTING. 


Our  Alternating  Lamps  have  reflector  plates.      Our  new  Direct  Current 

Lamps  do  not  see-saw  wlien  running  in  series. 
Our  Focusing  Lamps,  botli  direct  and  alternating,  are  adapted  for  stere- 

opticon  and  plioto-engraving  worlc. 
We  also  make  direct  current  lamps  to  be  used  on  street  railway  circuits. 


HELIOS  ELECTRIC  COMPANY, 

1310  Filbert  St..  PHILADELPHIA,  PA. 

Eaatem  Agents:    STANLEY  ELECTRIC  MFG.  CO.,  Plttefleld,  Mass. 
Western  Agents:    OENTBAL  ELECTEIO  CO.,  Chicago,  111. 
Sonthwestem  Agents:  ST.  LOUIS  ELECTRICAL  SUPPLY  CO.,  St.  Louifl,  Mo. 

New  York  City  Agents:  GLOBE  ELECTRICAL  SUPPLY  &  CONSTRUCTION  CO.,VandRin  and  Green- 
wich Streets. 
MOUNTAIN  ELECTEIO  CO.,  Denver,  Col.,  Agents  for  Colorado,   Utah,  Wyoming  and  New  Mexlco- 
MAOfllNEEY  SUPPLY  CO.,  Los  Angeles,   Cal.,  Agents  for  Lower  California  and  Arizona. 
CANADIAN  GENERAL  ELECTRIC  CO.,  Toronto,  Canada,  Agents  for  Canada. 
Agent  for  Texas:  W.  T,  M.  MOTTEAM,  Dallas,  Texas. 


SINGLE  OR  MULTIPHASE, 

Alternating  Current  Generators, 


For  Central  Station  Equipment. 


Guaranteed  £qiial  in 
Every  Benpect  to  any 
other  Type  of 
Apparatus 
Ulauu^ctnred- 


Adapted  for 
Arc  and 
Incandescent 
liiffhtine. 


Slow  Speed  and  Standard  of  Simplicity 

Close  Regulation.  and  Durability. 

ALSO 

Direct  Current  Apparatus  for  Lighting  Factories,  Public  Buildings  and  Isolated  Plants. 
Improved  Long  Distance  Series  Incandescent  Apparatus  for  Street  and  Commercial 
Illumination. 

Incandescent  Lamps  and  SocketB  for  use  on  Arc  Light  Circuits. 
Correspondence  Solicited. 

THE  UNITED  ELECTRIC  IMPROVEMENT  CO.. 

1 9th  St.  and  Alleghany  Ave.,  Philadelphia,  Pa. 


HELIOS  CORED  CARBONS 


For  Alternatinsi: 
and  Direct  Currents. 


Attempts  have  been  made  in  this  country  to  produce  a  satisfactory  cored  carbon,  but  failure  resulted  in  every  case.    We  can  now  assure  the 
Electric  Light  Companies  that  our  "HELIOS"  CARBON  is  made  of  the  same  ingredients,  In  precisely  the  same  way. 

By  the  man  who  made  them  in  Germany. 

We  shall  be  glad  to  hear  from  the  Electric  Light  interests  of  the  country  in  relation  to  carbons  for    both  alternating   and   Direct  Currents. 
A  memorandum  boolv,  with  tables  showing  the  relation  between  millimeters  and  inches,  with  a  list  of  ordinary   sizes   of    "HELIOS"  CAR- 
BONS of  our  manufacture  will  be  sent  on  application.     Reduced  Prices  on  Solid  Carbons  for  Series  Arc  Lighting. 

A.   -    TDGTy SLir^iiLiCG   -    In.   -   JSuLSlness    -   IX/JIetlxods! 

NOTE  THIS  OFFER: — Let  us  know  by  telegraph  the  price  you  are  now  paying,  stating  yearly 
consumption,  and   we   will  guarantee  to  beat  it  from  50  cents  to  $2.00  per  thousand. 

THE  WASHINGTON  CARBON  COMPANY,   -  PITTSBURG,  PA. 
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The  "Waterhouse"  Incandescent  Arc  Lamp. 


THE  HIGHEST  TTPE  OF  EXCELLENCE. 

Investigate  its  Merits  Before  Buying. 


WE  AI^SO   MANUFACTrKE 


uIISDu     uWI  I  Untu}    Single  and  Double  Pole— All  Sizes. 

PERKINS  SOGKETS-A,,  b_ 
DOVETAIL  CEILING  GUT-OUTS 


Cleat  and 
Concealed. 


These  goods  sold  by  SUPPLY  HOUSES. 

Write  for  Catalogue  and  Prices. 

FULL  STOCK  CARRIED  IN  CHICAGO. 


''•fceillliiiujiijiiliidJti'i'*"'' 
PERKINS  SOCKET— For  all  Bases. 


The  Perkins  Electric  Switcli  Mfg.  Co., 


The  "Waterhouse" 
loc  .  Arc  Lamps  for 
DIRECT  Inc.  Cir- 
cuits. 


CHICAGO  OFFICE: 
f536  Monadnock  Block, 

C.  W.  CONOVER,  Mgr. 


FACTORY: 

Hartford,  Conn. 


iyfh/ 


\ 


""""'"' iiiiiiJniiiiiiiiiiiiiimiiimiimiim"""""""" 


BOSTON  OFFICE:    182  Summer  St.    F.  B,  SMITH,  Mgr. 


GIBBS  D.  P.  SWITCH. 


THE  COLUMBIA 


Tt^^ 


Js^T-^ID 


PATENTS  FUNDAMENTAL— NON-INFRINGING. 

ffly  Not  Owe  Yonr  Telepliofle  ? 


LONG  DISTANCE  BATTERY 
TRANSMITTERS 

of  the  latest  and  newest  designs  sold  outright.  No  ad- 
justment. Nothing  to  get  out  of  order.  Nothing  de- 
manding repair.  Will  convey  articulate  speech  1,000 
miles.     Constructed  of  the  best  material. 


A  TELEPHONE  RECEIVER 

of  the  newest  and  best  pattern.  Unique  in  design. 
Perfect  in  action.  Moderate  in  cost.  Small  instru- 
ments made  of  the  finest  rubber.  All  wires  and  con- 
nections within  the  case.     No  unsightly  thumbscrews. 


This  Company  owns  the  patent  for  the  improved 
Switch  for  changing  the  circuit  of  the  Telephone  on 
battery  transmitters.  Also  for  perfected  system  of 
telephone  exchanges.  The  best  DRY  BATTERY 
manufactured.     Send  for  Circular. 


THE  COLDMBIA  TELEPHONE  MANHFACTHRING  CO., 


136,  138,  140  Front  St.,  New  York  City. 
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Now  Ready! 

WESTERN  ELECTRICIAN'S 

MOONLIGHT  SCHEDULE 

FOR  1895. 
Every  Station   Needs  It. 

SEND  to  CENTS  FOR  A  COPY. 

Electrician  Publishing  Company, 

6  Lakeside  Building,  Chicago. 


February   2,    1895 
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GENERATORS 


Direct  Connected  or  Belted  for  Electric  Railway?,  Central  Stations, 
Isolated  Ligtiting  or  Power  Plants. 

EDDY  MOTORS-SLOW,  MEDIUM  OR 
HIGH  SPEED, 

We  l>  iiild  all  necessary  apparatus  for  the  transmission  of 

Electrical  Power  Ihrungh  factory  or 

other  buildings. 


Windsor, 
Conn. 


All  Our  Apparatus  Guaranteed  as  Represented. 


The  Eddy  Electric  Mfir,  Co., 

NEW  YOBK  OFFICE.  HAVEMEITEB   BliDG. 

REPRESENTED  BY: 

WaKer  C.  Urlntlre  &  Co  ,  506  romnierrR  St.,  PhilaclPlphia.  Pa. 
Western  Klecirioal  t4app>y  t  onipany.  !!^t.  I.011IN,  Mo- 

F.  P.  liittle  Flectrical  a'onstrncclon  &  Supply  <  o.,  BnlTalo,  N.  Y. 
W.  T.  Vsboro.  Kansas  city,  3Io 


ALTERNATING  CURRENTTRANSFORMERS 


Highest  Efficiency  Ever  Obtained. 

TRANSFORMERS 

To  order  for  any  purpose,  voltage 
or  capacity. 


ALTERNATING 
CURRENT 

MOTORS. 


Standard  Sizes,  5  Lights  to  2,000  Lights. 


h^  bii^l 


POTENTIAL 

SWITCHES, 

Complete  Switch  Boards 

For  Central  Stations  and  Isolated  Plants. 


WAONER  ELECTRIC  MEG.  CO.,  st  look,  mo. 

CHICAGO  OFFICE,  Wells  Goodhue,  1564  Monadnock  Block.     PHILADELPHIA  OFFICE,  John  Mustard,  1000  Betz  BIdg. 

STANDARD  PLANTE  STORAGE  BATTERIES 

Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

WILL  NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLE. 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TO  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Higliest  efficiency,  largest  delivery,  lowest  internal  resistance. 

I  For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 

/  qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

I  We  will  phice  nu  uqual  Dumber  o£  these  cells  ia  series-circuit  with  auy  other  ceUs  of  llhe 

fft-^^H^  PUAI   I  CUOC*    '  capuclty,  ftDii  submit  them  to  charge  and  discharge  carrenta  as  high  as  the  circuit  can  give  and 

W^j       UnALLCrVUL  .  "l  receive;  and  we  guaraatee  no  distortion  or  deterioration  of  plate  in  our  cella  ander  currents  that 

'  no  other  cell  will  withstand. 


1 


ELECTRIC  POWER  STORAGE  COMPAFST, 

Room  1210  Havemeyer  Building,  26  Cortlandt  Street.  New  York, 
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The  C  8c  O  Electric  Company 

MDLTIPOLARlmiAMOr"""  IfPOLAR  DYNAMOS, 


Direct  Driven  or  Belted,  in  sizes  up  to  250  H.  P. 


Up  to  100  H.  P. 


Electric  Motors,  Automatic  or  Hand  Controlled. 
Complete  Plants  for  Power  Transmission. 
Isolated  lighting  plants,  Central  Station  Apparatus. 

General  Office: 

143  Liberty  Street.  NEW  YORK 


Works:    GARWOOD,  N.  J. 

on  CENTRAL  R.  R.  of  N.  J. 


„„  .  .T^„  »nn.^i7a   !  rHir.Aeo,  loeo  and  loai  mnnadnocli  BnUdln?.    BOSTON.  63  ©liver  St. 
BRAKCH  OFFICES :  j  clyKVELAJSU.  •  nyahosa  Bnildlns.    PHI1.ADKI.HIA.  633  Arch  »t^ 


HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  10  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Cut  illustrates  d-way  or  commutation 
sivitch,  controls  a.  light  or  group  of  lights 
frum  any  desired  number  of  points. 

SEXD  FOR  CATALOeVE. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 


OF  INSULATED  WIRES  AND  CABLES. 


Bt  Herbeet  Laws  Webb. 

A  New  Book  Just  Published. 


A, Practical  Guide  to  the  Testing  of  Electric  Light,  Electric 
Railway,  Telephone  and  Telegraph  Wires. 


PKICE,  POSTAGE  PREPAID,  $1.00. 

SEND  m  Y01JR  ORDER  NOW. 


ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  Building,  CHICAGO. 


ARC 


'^?r''  incandescent  circuits, 

Both  Alternating  and  Direct. 

Standard  "Ward"  Lamps,        -        SlO  Each 

TWO  IN  SERIES  ON  110  VOLTS.    Globeand  Resistance,  $2  extra  per  lamp. 

A  COMPLETE  LINE  of  ENTIRELY  NEW  Arc  Lamps. 

SIMPLEST.    STRONGEST.     SUREST  FEED. 

Easiest  and  Cheapest  to  Maintain. 

SF>eCIKI-      LKTUtPS     OF=     KL.I-     KINDS. 

'SJSr-r±%o  iiBi  fox-  01roti.X».rei. 

Wecarry  a  stock  of  FIDELITY  carbons  and  IMPORTED  CORED  carbons, 
which  we  are  selling  at  reduced  prices. 

Users  of  Arc  Iiampisi  should  Write  ns  for  Prices. 

Electric  Construction  &  Supply  Co., 

18  Cortlandt  Street,  New  York. 

(Established  1881.) 

Wallace  Electric  Co.,  Agents.  307  Dearborn  Street,  Chicago,  III. 

Sometliirrg  Ue^KT- 

The  Hoyt  Standard  Ammeters  and  Voltmeters  for  liamp 

and  Meter  measurement  on  AlternaHins   Currents  are  now- 
ready  for  the  marke^. 

Send  for  our  1H94  Catalogue  wl^icb  contalDs 

the  above  and  other  new  inBtrameDte 

of  our  manulacture. 


Whitney 


Electrical 
iDstrnment  Co., 

PENACOOK,  K.  H. 

Factotlea:  Penacook,  N.  H.;  Sherbroobe,  P.  Q.,  Can. 
AGENTS; 
HENBY  F.  KELLOGG,  General  SelUng  Agent. 
Baliimore,  Md.:  The  Poole  Electric  Co. 
Boston,  Mass.:  Warren  S.  Hill. 
Boston,  Mass.  (New  England):  W.  B.  Southgate  h 

Co.,  146  Franklin  St. 
Chicago,  in  :  Electric  Appliance  Co. 
Cincinnati,  O  :  Nowotny  Electric  Oo. 
Halifftx,  N.  S.:  John  Starr,  Son  h  Co..  Ltd. 
Ban  Francisco,  Cal.;  California  Electrical  Works. 
New  York:  J.  A.  Machndo,  '203  Broadway- 
Philadelphia:  Vallee,  Bros.  &  Go. 
St.  Lonls,  Mo.:  St.  Louie,  Electrical  Supply  Co. 
Little  Rock,  Ark. :  The  Brown  Elec.  &  Maoh'ry  Co. 


Minneapolis,  Minn.:  Electrical  Engineering    Co. 
Denver,  Col.:  Rnssell  &  Officer  Elec.  Constr  Go. 
Omaha,  Neb.:  Western  Electrical  Supply  Go. 
Seattle,  Wash.:  Northwest  Fiiture  Co. 


No!  we  make  the  final  break  off  from  carbons  so  that  it  is  impossible  to 
get  heat  enough  to  fuse  points  of  your  copper  contact  plates;  no  filing  off  of 
rough  points,  no  hanging  on  after  you  have  had  a  short  circuit  or  over  load, 
bound  to  work  as  easily  after  opening  i,ooo  times  as  it  does  when  opened  the 
first  time. 

WE  KNOW  YOU  NEED  OUR  CIRCUIT  BREAKER,  and  do  not  see  why  you 
should  delay  writing  us  any  longer.     One  burn    out   will    pay    for    a   dozen    of 

our  instruments.    To  be  used  on  the  Alternating  or  Direct  Current  Systems. 


ELECTRIC    <&    'LKTGr 
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AN  EMPHATIC  SUCCESS  ! 
THE  DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 


DIEHL  &  COMPANY,  385  BROADWAY,  NEW  YORK. 
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Despite  the  "HARD  TIMES' 


WESTINGHOUSE  ENGINE 

Sales  for  1S94   foot  up  a  total  of  270  Engines,  aggregating  37,915  H,  P.     No 
endorsement  of  the  continued  popularity  and  success  of 

WESTINGHOUSE    ENGINES 

could  be  more  emphatic!  Three  types  covering  every  grade  of  service. 


STAKDARD. 


JITKIOB. 


COaiPOUKD. 

5  to  1000  H.  P.     For  electric  light-        5  to  250  H.  P.     A  high  class  steam        5  to  75  H.  P.     Low  in  price  and 
ing,  electric  railways  and  high  engine  for  all  purposes.  thoronghly  reliat>le. 

grade  service  generally. 

CATAI.061TE  0»  APPMCATIOST. 

The  WESTINGHOUSE  MACHINE  COMPANY 

PITTSBURG,  PA.,  U.  S.  A. 
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There  appears  to  be  a  decided  difference  of  opinion  as  to  the  propriety 
of  the  exhibition  of 

LIVING  PICTURES. 

This  difference  does  not  exist,  however,  in  regard  to  the  propriety  and 
advisability  of  sending  all  of  your  orders  for 

ELECTRICAL  SUPPLIES 

To  the  only  electrical  snpply  house  in  the  West  that  g-ves  to  every  order 

careful  personal  attention  and  intelligent  execution  born  of  a  perfect 

familiarity  with  the  electrical  supply  business. 

PnOIVI  P  I  N  ESS  In  the  filling  of  orders,  which  means  so  much 
to  every  purchaser  of  electrical  supplies,  is  one  of  our  strong  points. 

LOW    PKIwtOf  which  have  so  much  to  do  with  the  appear- 
ance of  your  dividend  account  at  the  end  of  the  year,  is  another. 

IVe  coiubine  these  and  secure  beantifal  results. 

ELECTRIC  APPLIANCE   COMPANY, 

242    MADISON    STREET,    CHICAGO. 


Miamisburg  Electric  Co.,   -   Miamisburg,  Ohio. 
JMPEKIAL  DRY  BATTERY. 

Guaranteed  the  best  Dry  Battery  ever  made.  In- 
ternal short  circuiting  or  local  action  is  eliminated. 
■Will  not  deteriorate  when  not  doing  work.  Will 
hold  its  first  value  over  long  periods  of  time.  In- 
ternal resistance  small;  high  and  constant  E.  M.  F. 
Will  not  run  down  or  die  on  the  shelf.  No  bursting 
of  seals  or  oozing  of  salts  from  the  top. 

Bui'iiley   Cartridge  Battery. 

Cartridge  or  Porons  Cups  made  of  especially  pre- 
pared paper  One  half  the  size  and  one-third  the 
weight  of  other  porous  cups.  Guaranteed  to  be 
equal  to  any  Salammoniac  battery  made.  The  cheap- 
est battery  now  on  the  market. 

TEMPERED  COPPER. 

All  patterns  of  tempered  copper  segments  guaran- 
teed true  to  gauge,  free  from  defects;  no  alloy;  finish 
and  temper  equaled  by  none.  Exclusively  used  by 
some  of  the  largest  companies  in  the  country,  i 

AH  Batteries  Guaranteed.    Send  for  Catalogue' 


DESK  SET, 

WITH 

Long 

Distance 

Transmitter. 

Now  being  tested  by  the  U.  S. 
jovernment  at  Sandy  Hook,  N.  J. 

In  use  a',  the  U.  S.  Military  Acad- 
emy, West  Point,  N.  Y. 


NATIONAL 

Telephone  Mfg.  Co., 

6X0  (W)    Atlantic   Avenna, 

BOSTON,  MASS. 


OCTAGONAL  PINE  POLES, 
NORWAY  PINE  GROSS-ARMS, 
WHITE  OAK  PINS. 

It  will  pay  you  to  set  our  prices 
BROWNLEE  &  CO.,        -         Detroit,  MIcli. 


Talalot-JBoarciei. 


^H  jM!^:^h,-^^<.-^ 


Estimates  and  Aesigns    /urnishea 
on  Application,    " 

Oharges  reasonable  for  superior  work. 

Technlc  Electrical  Works,  129  Bread  Street, 

PHILADELPHIA. 


All  Colors  and  Descriptions. 


Automatic    Mercurial    Pumps 

OF  LATEST  DESIGN 

For  Incandescent  Lamp  Companies. 

Scientlfio  glass  apparatus  for  Laboratories,  Col- 
leges, etc.  Reliable  workmanship  and  lowest 
prices.  Agents  wanted  in  Wsstern  Cities.  iSend 
for  nen-  Catalogue. 

The  Jaeger  Mfg.  Co., 

169  William  St.,      NEW  YORK. 


SAMSON  SPOT  CORD 


SEND  FOR 

SAMPLES 

AND 

PRICES 

OF ^ 

For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


Boswdl  Storago  Buttery, 

For  Traction  Work,  Electric 
Lighting,  Electric  Laonch,  Tele- 
graph, Phonograph,  Surgical,  and 
for  all  purposes  where  Light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &  CO., 

154  Lake  St.,  Ohlcago. 


PATENTS 


Procured.    30  Years'  Prac'lce. 
CrBANT  IKSUBED.    PampUet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH,  WfsMniton.  D.  C. 


.es^ 


The  Only  Clocks  Used  in  the  W.  U.  Tel. 
Co.   Time   Service. 


NO  WINPINC.     CORRECTED  HOURLY. 

SELF-WINDIE  CLOCK  CO., 

^^      36  Broad-Hs-ay,  l^'&'Srz  YORK. 
Clocks  Sold.      Clocks  Rented. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  filectric,  Fneamatic  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 

Full  I.lne  Always  In  Stock. 

W.  R.  OSTRANDER  &  CO., 

Sa4  FnltOD  St.,  New  York. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  Y. 

^^Send  for  New  OAtaloque.     Oat  Auguflt  Ist, 


Books 


On  electrical  subjects   sent   to  any 
address  on  receipt  of  price,  postage 

Electrician  Publishing  Co., 
G  Lakeside  Bldg.,         -  CHICAGO. 


Free. 


€0\TRACTORt»  FOB  COMI'l.F.TE  SIBWAV 

ISX8TEM8  FOB  KLtCTKlC  BAIUVAY*  AISD  P-LECTBIC 

lildiAT,  TELEPHUSIU  AM>  T£I.E(,iBAFB  COMPAKISS. 


£DWAJEtJ>  8.  PEBOT,  President. 

C.  OAItliACi^EB,  Tiee-V^^s.  &  Gen.  DIgr. 

JAI».  P.  JUctlUAlUE,  »ee.  &  Treas. 


THE  NATIONAL  CONDUIT  MANUFACTURING  CO., 

UANVFACTtJRERS  OF  WROUSHT-IRON  CEMENT.LIHEI)  TUBES  FOR  ELECTRIC  SUBWAYS. 


Worbs,  HA8TINGS-0K.Hi:i>S01V. 


New  Vork  omce,  TlinES  B1TILI>lIve. 


We  own  Patent  No.  .396,584,  covering  Wrought-Iron  Cement-Uned  Pipe  for  Subways  and  the  method  o£  Laying.     Also.  Pntents  Noa.  416,234  and  416,235  for  Distributing  Boxes.     Over  9,000,000  feet  of  thle 
finbway  Constructed  by  us  MO tc  in  wsft  in,  tfif  I'tiitPft  States  and.  fJanntf 

INGANnFSr.ENT  ^^"^^^  lighting  from  alternating  current  dynamos. 


Series  Lamps. 


Series  Sockets. 


Street  Fixtnres. 


Incandescent  Lamps  for  Arc  and  Multiple  Circuits. 


Trial  orders  mean  permanent  business.     Correspondence  solicited. 


BERNSTEIN  ELECTRIC  CO., 


Boston,  Mass. 


February  2,   iSgJ 


WESTERN    ELECTRICIAN. 


EUGEHZ  F.  Phuxjpb,  PrcBt. 


W.  A.  Hathaway,  Treas. 


W.  H.  Sawtkb,  Seoy. 


AMERICAN  ELECTRICAL  WORKS, 

PROVIDEXCE,    B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC    LIGHT   LINE  WIRE, 
INCANDESCENT   AND    FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

Kew  Yoke  Stohe,  P.  C.  Ackerman.  10  Cortlandt  St. 

Chicago  Stobe,  F.  E.  Donohoe,  '241  Madison  St. 

Montreal  Beanoh  Eageoe  E.  Phillips'  Electrical  Works. 
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THE 


"CLARK"  WIRE.  ^ 


For  Switchboard,  Railway  ziid  Motor  nee,  we  make  all 
sizes  of  Stranded  and  Flexible  Wire  and  Cables  with  Clark's 
Inpu'ation. 

The  Clark  Wire  has  been  before  the  public  and  in  use  for 
the  paat  nije  years,  and  has  met  with  universal  favor. 
Thousands  of  miles  of  this  wire  have  been  sold,  and 
are  in  nee  throughout  the  United  States  and  Foreign  Coun- 
tries, and  the  demand  for  it  is  constantly  increasing,  because 
it  always  gives  perfect  eatibfaction. 


CLARK  WIRE' 


— "       ""f^EMONTs, 


HENRY  A.  CLARK, 

Treaa.  and  Gen'l  Mgr. 


HERBERT  H.  EU3TIS, 

Preet.  and  Electrician. 


In  ft  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:  '■  A  Thoroughly  Reli 
able  and  Desirable  Wire  in  every  respect." 

The  Rubber  used  in  insnlatlng  our  Wires  and  Cables  is  es- 
pecially chemiGally  prepared,  and  will  not  deteriorate,  oxi- 
dize 01-  crack,  and  will  remain  flexible  in  extreme  cold 
weather  and  Is  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used,  Aerial,  Under 
ground  or  Snbmarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  firptclass  Insulated  Wire. 

"We  shall  be  pleased  to  mail  Catalogues  with  Terms  and 
Diecounts  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO. 

61  and  63  Hampshire  St.,  Boston,  Mass. 


Send  for  Catalogue. 


.aynffl^toi-sj^^o"^^ 


^SLTVif  TELEPHONES' 


-SENH^J^ruE  Palmer  Bros. 


THE  CONSOLIDATED 


44  Broad 
Street, 


ELECTRIC 


NEW 
YORK 


STORAGE  COMPANY. 


BINDERS 


For  the  Western  Electrician 

Electrician  Publishing  Co., 
O   Lakeside  Bldff.,       -       Chicago. 


$1.00 


S.  C.  BOOKER,  Supt. 

2134-2140  DeKalb  Street,  ST.  LOUIS,  MO. 

Electric  Light  Carbons 

We  make  a  specialty  of  MOTOR  and  DYNAMO  BR  USHES 
and  BA  TIER  Y  MATERIAL. 

It  will  pay  you  to  see  our  product  and  get  oup  prices  before  placing  your  orders. 


'f-f^e-i€^t^ , 


MANTJFACTUKERS  OF 


DIRECT  CURRENT  SLOW  SPEED  MULTIPOLAR  GENERATORS  AND  MOTORS. 

These  machines  are  constructed  with  external  arniatiires.    They  have  proved  remarkably  efficient  and  economical.     Used  largely  In  American  and  European  Lighting  and  Railway  Plants.     Slow  speed 

machiues,  made  for  direct-conaectiou  iu  sizes  from  '20  H.  P.  to  2000  H.  p. 

Advantages  of  our  E.vternal  Armature  Type.  Maximum  paripheral  speed  of  armftture  with  slowest  engine  speed.  Shortest  possible  winding  on  armature.  Lowest  Internal  resistance  of 
armitare.  Only  tliree  to  four  volt^  differeace  of  pitintial  betw^ea  commutator  bar-s.  Gre  itest  weight  of  copper  per  ampere  of  current.  Greatest  radiating  surface  passible.  Maximum  magnetic  effect. 
Armatures  cannot  burn  out.  Great  campactness.  Correct  luechaoical  design.  (The  centrifugal  force  is  counteracted  effectively  by  the  inward  pull  of  the  internal  field  magnets^)  Finest  quality  of  iron,  ex- 
cellent finish,  absence  of  binding  wire.     In  H  Fear»4'  coatinaoas  service  not  one  armature  has  been  replaced  oi   repaired. 

OVER  200fOOO  H,  P.   IN   USE  for  Raillivay,  Lightins  and  Motor  Service.     World's  Fair  Diploma  and  Medal  for  best  direct-connected  Generator, 

MODERATE   SPEED    BIPOLAR   GENERATORS   AND    MOTORS, 

With  Siemens  Drum  Armatures,  which  are  copied  extensively  in  this  country.     We  are  building  these  machines  in  sizes  from  1  H.  P.  to  150  H.  P. 
f^ee  onr  ne^v  cat^loffues.     Correspoudeiice  soliciced. 


New  York,  136  Liberty  St. 
New  Orleans,  42  Union  St. 
Cincinnati,  Periu  Bldg. 


GENERAL  OFFICES,  MONADNOCK  BUILDING,  CHICAGO. 

Sales   Offices- 

Troy,  N.  Y.,  4;i  Fourth  St.  San  Franciaco.  508  California  St.  Boston,  31  Milk  St. 

Philadelphia,  531  Chestnut  St.  Toledo,  Ohio,  518  Summitt  St.  Denver,  608  Boston  Block. 

St.  Louis,  Bank  of  Commerce  Bldg.  Detroit,  47  State  St. 


Buffalo,  N.  Y.,  Erie  Co.  Bank  Bldg 
St.  Paul,  50  Gilfillan  Block. 


a 


IDEAL"  INSULATED  COPPER  WIRE. 


■f>A£S_Mj;, 


Approved  by  the  New  York  Board  of  Fire  Underwriters. 

The  Only  Anthorized  FIBRE  COVERED  WIRE  for  INSIDE,  TUBE  and  CONCEALED  WORK  GENERALLY. 

It  will  not  Deteriorate  by  long  use,  nor  Oxidize  the  Copper.    Finished  in  the  following  Styles: 
Black  Polished,  White  and  Black  Glazed  Braid  and  Whi(e  Fireproof. 

We  can  freelj  recommend  this  Wire    for  all    inside   wiring,   from  the  fact  that   recent  insulation   tests   made   by  reliable 

authorities  show  that  it  stands  very  high. 

PHILLIPS  INSULATED  WIRE  COMPANY, 


Cblcaso  -Agents. 

EIiBCTBIC  APPL,I&NCB  CO. 


New  York  Office, 
S9  and  41  Cortlandt  Street. 


Faetory, 

Jt&WTlrCKKT.  B.  I. 
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NASHOLD  SELF-LOCKING  CLEAT. 


Patented  in 
U.  S., 
Oanada, 
Eaglaod, 
France, 

And 

Applied  for 

Id 

Germany 


It  is  the  iiio^it  piaelical  Cleat  made.     I  It  will  locfe  the  wire  firmly. 

It  is  made  of  finest  glazed  poreelain.  It  avIII  IVOT  break  In  patting  np 

It  is  io  one  piece.  It  will  WOT  hold  moisture. 

It  has  the  strength.  I  It  will  KOT  hart  the  insnlation. 

The  wire  can  easily  be  put  in  place  or  removed  without  loosening  the  Cleat. 
It  is  a  great:  saver  ia  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nashold  Cleat   Company, 

Telephone,  Harrison  636.  934-935  Monadnock  BIdg.,  CHICAGO,  ILL. 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifler. 


Removes  all  Impuritiesi 

Entirely   prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

m  Stilwell-Bierce  &  Suiitli-Vaile  Co,, 

DAYTON,  OHIO. 

Risdon  Iron  &  Loc'tive  W'ks,  San  Francisco,  Cal.,  Pacific  Coast  Agts. 


IMPORTiNT  TO  COMMERCIAL  TRiVELERS. 


Oq  and  after  December  1st,  Baggage 
Agents  of  the  B.  &  O.  R.  R.  Co.  will  ac- 
cept coupons  from  mileage  books  issued 
by  B.  &  O.  R.  R.,  P.  &  W.  R'y,  B.  &  O. 
S.-W.  R'y  and  Valley  R'y  of  Ohio,  in  pay- 
ment for  excess  baggage  charges,  at  their 
face  value,  2  cents  each.  This  arrange- 
ment will  not  include  B.  &  O.  Mileage 
Books  endorsed  "good  only  on  B.  &  O.," 
B.  &  O.  Southwestern  Mileage  Advertis- 
ing Books,  nor  books  older  than  one  year 
from  date  of  issue. 


MOTICE-Blds  will  be  received  up  to  four 
o'clock  p.  m.  of  February  15,  1895,  for  the  interloi- 
wiring  and  condnit  work  of  the  Second  Presby- 
terian Church,  Lafayette,  Indiana.  Plans  and 
specifications  may  be  seen  at  my  office.  Room  3 
Conrt  House.  The  right  is  hereby  reserved  to  re- 
ject  any  or  all  bids.         W.  K.  ELDRIDGE,  Supt. 

A  thorough  and  competent  mechanical 
superintendent  to  take  charge  of  an  electrical 
manufacturing  establishment.  State  age,  ex- 
perience and  salary  expected.  Best  of  refer- 
ences required.     Address 

"ROVAIi  ELECTRIC," 
P.  O.  Bos  No.  2107,  Montreal,  Que. 


FOR  SALE,   VERY  ChEAP, 

Or  will  t.'Xch,iDt;''  for  other  material. 
8  20-arc  light  U.  S.  E  L.  Co.'s  dynamos;  4  15-arc 
light  Hochhausen  dynamos;  40  500-volt  T.  H. 
street  car  motors;  lOO  arc  lamps;  3  steam  fire 
engines;  lot  new  magnet  wire;  3  double  hoisting 
engines :  55  large  Ferracute  circular  pheara;  l 
Bennett  air  compregeor,  18-20x30;  I  50-ton  track 
scale;  JfiiJ  •  new  electric  car  wheels. 

WALSH'S  SONS  &  CO..  Newark.  N.  J. 
Dealers  in  Scrap  Iron  and  Metals 

FOR  SALE  CHEAP. 

Two  Armington  &  Sims  Hi^h  Speed  Auto- 
matic Engines,  60  and  100  H.  P. 
One  150  to  200  H.  P.  Boiler — good  as  new. 

Address  STEAM  PLANT, 

Care  Western  Eleotbioian, 
6  Lakeside  Bldg.,  Chicago, 

For  Sale  Cheap. 

I  would  like  to  dispose  of  the  following  elec- 
trical books,  which  have  been  used  for  a  short 
time  only.  list  peioe. 

1  Batit — IncaadeFceot  Wiring  Hand-book...    .  l.OO 

1  Watson—Wiring  Tabl-js 75 

1  1  revert — Gas  Lighting 25 

$2.00 
The  boobs  are  iu  good  coudltion,  but  as  they  are 
slightly  soiled  will  sell  Ihem  cheap. 
What  is  your  offer?        Address  •'C.  MI,  S.,'* 
Care  Western  Electbician, 

6  Lakeside  Buildiag,  Chicago 


Clari  Electric  Specialty  Mfg.  Co., 

606  Temple  Ct  ,  Minneapolis.  Mlnn.^ 

MANUFAOTDRERB  OF 

Switch  Boards,  Battery  Boxes,  Push  B  ttons, 
Rosette  Mouldings,  Etc. 

Correspondence  solicited. 


sleepers  Between   Chicago  and  Milwaukee. 

The  Chicago,  Jlilwaukee  &  St.  Pau\  Kailway  if 
now  running  sleepiug  cars  with  drawing  rooms  on 
night  trains  between  Chicago  and  Milwaukee. 
Sleepers  can  be  taken  in  Unii'U  Passenger  Station 
any  time  between  9:30  and  midnight,  train  leaving 
Chicago  it  3:00  a.  n.,  arriving  at  Milwaukee  at 
5:15  a.  m.,  pa-^sengers  remaining  in  sleeper  until 
7:30  a.  m.  Similar  arrangements  Milwaukee  to 
Chicago.  Berth  rnte  $1.50.  Fnr  further  particu- 
lars, for  tickets  and  berths,  npp  y  at  City  Ticket 
Office,  207  Clark  St  (Teephotie  Main  2190),  or  at 
Ticket  Office,  Union  passenger  Station . 


SEND  FOR  OUR 

New  Catalogiie  of 

Electrical 
Books. 

The  most  complete  of  Its 
kind  ever  published. 

Sent  Free  to  Any  Address. 

We  are  Headquarters 

In  the  Weat  for  ELEC- 
TRICAL BOOKS,  and  fill 
orders  promptly,    pre- 
paid, onrecelptof  price. 
ElectriolanPnbtli-hliig  Co-, 
6  Lakeside  Building, 
CHICAGO. 


THE  NOWOTNY  TELEPHONE 

Gives  service  eqnal  to  the  best  long-distance  Bell  telephone,  and  are  noted  for 
their  wonderful  volume  of  sound  and  clear  articulation  of  speech. 

We  also  manufacture  Batteries  for  every  known  purpose,  which  have  a  world-wide  reputation 

THE  NOWOTNY  ELECTRIC  CO.,  Cincinnati,  Ohio. 


f  f 

■  m 

This  company  is  manufacturing         A  Compound  Magnoto  Telephone 

Which  it  sells  outright  under  a  guarantee  both  as  to  efficiency  and  as  against  lofringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile. 
This  company  is  also  prepared  to  fully  equip  Telephone  exchanges,    {furnishini?  everything  from 
the  telephone  to  the  wire  and  poles).    Private  lines.  Factory  plants,  etc.,  and  do  all   kinds  of  construc- 
tion work.     Send  for  circulars  and  price  Hats, 

AVJKSTERX    TELF.PHOAII:   «  OXSTRUCTION    CO., 

530,  540  and  541  Honadnocb  Blk.,  Caica^o,  III. 


ELECTRICITY 

Mechanics;  Mechanical  Drawing;  Architecture;  Architectural  Drawing  and  Design- 
ing: Masonry;  Carpentry  and  Joinery ;  Ornamental  and  Structural  Iron  Work;  Steam 

Engineering  (Stationary.  Lnromotire  or  Marine) :  liailroarl  Engineering:  '  Brirlge 
lingbuerii'g:  M>'/nri/>a/  Engin' ering;  PhmihiiH,  ami  ibating:  C"<d  (in'l  M/o!  Mfu- 
mg:  Pro^:per/)/ig.  iiml  tin  English  lirain-lies.  Until  furtner  notice  experimental 
apparatus  will  be  furulehed  ./> "  to  students.  Send  for  Free  Circolar,  stating  the  sub- 
ject you  wish  to  study,  to 

The  International  Correspondence  Schools,  J$cranton,  Pa. 


ELECTRIC 


RAILWAY 


Their  Construction,  Operation 
and  Maintenance. 


MOTORS. 


An  elementary  practical  hand-book  for   those  engaged   in  the  management  ano 
operation  of  electric  railway  apparatus. 

With  Rules  and  Instructions  for  Motormen. 

By  nelson  W.  PERRY,  E.  M. 

Price,  Postage  free,  $1.00.      PRACTICAL  AND  UP-TO-DATE. 

TABLE  OF  CONTENTS. 

I.  iDtroduction.-TI.  TechQical  Term?,  etc.— III.  Ohm's  Law;  Rate  of  Work;  Ex  imples  —IV  Elec- 
Ino  Current  and  Its  i-ropertiesi.- V.  Tdo  Electric  Oarrent  and  Its  Properties  (contlnmed)-  The 
Solenoid.— VI.    Measuring  the  Current:  Magnetism  and  Electro-Magnetism.  —  VII.  Lines  of  Force- 

The  Closed  Maenetic  Circuit;  Magnetic  Leatase.  —  VIII,  Polarity,  Magnetism  and  Current  — ix' 
Llectro-Magnetic  Induction;  The  Continuous  Current  Dynamo;  Increase  of  Elertroiuotive  Force- 
Eddy  Current  In  Armaiure.— X.  shifting  of  the  Armature  Wires;  Opened  and  Closed  Coil  Armatures  -' 
XI.  Drum  and  Ring  Armatures;  Consequent  Poles  and  Multipolar  Field  Magnets  — XIL  Multiple  Ar.: 
and  Series  Arrangement;  Current  Characteristics  of  Multiple  and  Series  Arrangements  In  Generators 
—  XIII.  Current  Characteristics  In  Translating  Devices;  Multipolar  Fields.  —  XIV  The  Dynamo 
Electric  Principle;  Series,  Shunt  and  Compound   Winding;  The  Reversibility  of  the  Dynamo      XV 

I  he  Electric  Motor. -XVI.  The  Electric  Motor  (continued)  Torque.-XVII.  The  Line  of  Commutation- 
Counter  Electromotive  Force.— XVIII.  Counter  Electromotive  Force  and  Speed  Reeniation-  Require- 
ments of  Speed  Regulation  —XIX.  The  Sperry  and  Johnson-Luodell  Systems.— XX.  The  Leonard 
Perry  and  Other  System-;  The  Perry  System  of  Series  Electric  Traction;  Storage  Battery  Traction- 
Conduit  Systems.— XXI.  The  Management  of  Street  Railway  Motors;  SparlilnK  at  the  Commutator- 
Motor  Stops  or  Fails  to  Start.— XXII.  SpecISc  Directions  to  Motormen.- XXIII.  Instructions  to 
Inspectors  and  Superintendents.-XXIV.  Locating  Faults;  Commutators;  Drop  Method  oi  Testing  for 
laults;  Insolation  Test;  Bearings;  Gears  and  Pinions;  Controllers.-XXV.  Trolley  Wheels  Incandes- 
cent Lamps;  Conclusion.  ' 

ORUERS  1'KOMPTl.Y  FIIiliEU. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Bldg.,  Chicago. 


%  portation 


iiinnill 


iiiiiiniih.g 

8 


One-twentieth  of  a  cent  a  mile,  on  ^ 

the  Imperial  Wheel.     Cheaper   than  ^ 

other  bicycles  because  less  repairs  are  p| 

needed.     Our  convincing  catalogue  for  S 

the  asking.  g 

AMES  &  FROST  COMPANY  S 

g  CHICAGO,  ILL.  ^ 


Lightest  Storage  Battery 

IN  THE  MARKET. 
Embodies  new  feature  that 
fflves  it  a  decided  advantage 
over  other  cells.  Specially  suit- 
ed tor  electric  launches,  trac- 
tion and  lighting  wort.  Write 
for  description  of  this  new 
discovery. 

HA5CHKE  &  CREELMAN, 
Storage  Battery  Mauuf acturera, 

120-28  W.  Randolph  St.. 
Agents  wanted.         CHICAGO. 


824.00  SPBCIAIi 

To  introduce  our  Dyna- 
mos and  Motors  of  larger 
capacity,  we  are  making  a 
specialty  of  a  high-grade 
8-light,  16  C.  P.,  110  volt 
Dynamo,  retainin-g  all  the 
Bj:  ecial  features  of  our 
larger  machines  at  a  sur- 
prising low  price.     Send 

. for  clrc;  I'ar  No.  22. 

UOTH  A  ECK,  Manufacturers  Dynamos  and 
Motors,  34  Market  St.,  Chicago. 


COMMUTATORS 


REFILLED. 


Sionx  City  Brassi  Works, 

I^IOrX  CITY,  IOWA. 


Storage  Batteries, 

FOR  ALL  PURPOSES,  I 

Bradbury-Stone  Electric 
Storage    Co., 

LOWELL.        .     -  MABI. 


PLATINUM 
For  ell  Purposea. 
Scrap  and  Native  Platinum  PnrohHeO. 
BAKEIB  &  GOm  408-414  New  Jersey 
Kailroad  Ave..  Newark.  N.  J. 


E.  O.  McCORMIOK,  D.  B.  MARTIN. 

Pass.  Traffic  Mgr.  Gen'l  Pass,  &  Ticket  Agt. 

CINCINNATI. 
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VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CELEBKATEU  AVATKR 

WHECIi  as  particularly  adapted  to  tbeir  ui^e,  on  account  of  its  remarkably  Steady  motion, 
high  speed  aiid  {^reat  efticienoy  and  lar^e  capacity  for  its  diameter,  being  double 
the  power  ol  most  wheels  of  the  same  diameter.  It  is  need  by  a  number  of  the  leading  electric  com- 
panies with  ereat  satisfaction.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  useful  effect  g:uaranteed> 

SEXJD  FOR  CATALOGUE  AXO  JPAHTMCUJLASS. 

The  accompanyinc  engraving  represents  a  eiogle  lOinch  Victor  Turbine  on  horizontal  shaft  to 
develop  3tJ  H.  P.  under  3S  feet  head.  Arranged  with  12-lnch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  ebafts, 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  Dayton,  Ohio. 

Riadon  Iron  &  Locomotive  Works,  San  Francisco,  Cal.,  Pacific  Coast  Agents. 


J^eL\^\r  Battery  Co., 

85  JOHN  STREET,  NEAV  YORK, 


MANUFACTURERS  OF 


The  Celebrated  Double  Cylinder  and  other  Law  Cells, 

SAL  AMMONIAC,  BLUE  STONE,  ZINCS,  CARBONS,  ETC.,  ETC. 


Mine 
Eliminator. 

For 

Extractins 
Oil  From 
F.xhaust. 
Knocked 
Out  All 
Competitors 
In  Three 
Important 
Tests. 
^end  foi' 
Circular- 


OUR  INDICATOR 
DEPARTMENT 


Is  complete 
^vith  the 
most  modern 
perfect 
articles 
iu  the  line, 
intend  for 
C^atalosu*'. 
Kedncinji; 
^V  heels. 
Flanimeters, 
Etc. 


As  a 

Dividend 

Payer 

Nothing  is  bo  profit- 
able in  a  small  way  as 

EUREKA  PACKING. 

^end  for  Sample. 

Hine& 
Robertson  Co.. 

7eCortlau<ltl«t. 
STEW  YOBK. 


ROBERTSON' 
STEe 
SEPARATOR 


The  most  efttcient 
device  for  eeparat- 
ins  ivater  and  live 
steam. 

Get  Circular^ 


Eiianst  Pipe 
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The  Consolidated  Eng.  Co., 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS. 

Becent  ImprovementB  made  in  the  New  Amerisan  Turbine  have  Increased  the  power  as  per  their  dism, 
eter,  and  prodaoed  greater  efficiency  from  whole  to  half  water  than  any  other  turbine,  as  evidenced  by  the 
following,  copied  from  certified  testa  made  at  Holyoke.  Maes.,  on  the  datea  named,  and  signed  by  A.  F.  Si/'k- 
man.  engineer  in  charge  of  experiments,  and  E.  S.  Waters,  hydraulic  engineer. 
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Heed. 

Rev.  per 
Mm. 
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Is  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  &  Northern  E.  B.,  and  is  a  valuable 
publication  for  business  men  and  tourists  who  may 
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nral,  mineral  and  timber  resources  of  Northern 
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higlier  percentase  of  useful  effect  than  any  other 
Tvater-wheel  heretofore  made.  All  sizes,  right  and  left 
hand,  are  built  from  patterns  perfected  under  systematic  tests  in 
the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unaatls factory,  and 
those  contemplating  the  improvement  of  powersj  will  find  It  t« 
their  interest  to  conier  with  me,  as  I  am  'willing  to  guar* 
antee  results  where  others  have  failed^  no  znat* 
ler  nliat  makeof  torbine  has  been  in  use.  STATK 
Rb-OI'IUK3I£:NTH  and  MEMO  FOB  CATA- 
l.O<ilIE, 

S.  MORGAN  SMITH.  York,  Pa. 

Estimates  famished  for  complete  power  plants  an4 
results  suaranteedl 


Continuous  Current 

Dynamos  and  Motors: 

THEIR  THEORY,  DESIGN,  AND  TESTING. 

With  Sections  on  Indicator  Diagrams,  Properties  of  Saturated  Steam, 

Belting  Calculations,  Etc. 

AN  ELEMENTARY  TREATISE  FOR  STUDENTS. 

By  frank  p.  cox,  B.S. 

Cloth.      271  Pages,  83  Illustrations.      Price  SS.OO. 

Intended  for  students,  this  wortgives  the  theory  and  design  of  continuous  current  dynamos  and 
motors  as  understood  and  practiced  In.  the  designicg-room,  and  the  methods  of  testing  described  are 
those  cf  the  factory  testing-shop.  The  practical  side  of  the  various  questions  treated  is  always  keptln 
view,  discuasiona  having  little  bearing  in  tbis  direction  beiu^  excluded,  and  the  higher  branches  of 
mathematics  avoided,  "ihe  application  to  the  di-siijn  of  armatures,  field-magnets  and  motors  of  the 
principles  developed  is  explained  by  reference  to  numerical  problems,  thus  thoroughly  impressing  them 
on  the  student's  mind.  Methods  of  testing  a  complete  machine  and  ot  investigating  its  characteristics 
are  given,  with  dif>cu8Sions  on  the  effect  of  various  changes  in  design  and  operation.  The  steam-engine 
being  so  closely  allied  to  the  testing  and  operation  of  dynamos  and  motors,  sections  on  Indicator  dia- 
grams, steampower  calculations,  and  belting  are  included.  Almost  all  of  the  nnmeroos  curves  In  the 
book  are  derived  from  actual  commercial  tests. 
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Three  Boilers  Sold  GMcago  Edison  Co. 


The  Only  Boiler  Tested  at  the  World's 
Columbian  Exposition. 

The  only  NON-EXPLOSIVE  boiler  made. 
Will  save  you  money  on  coal, 
Bflilt  in  nnits  from  50  to  1500  H.  P. 


MANUFACTURED  BY 


lor  new  Catalogue. 


ClonbrockSteam  Boiler  Works, 

Grinnell  and  Court  Sts.,  BROOKLYN,  N.  Y. 


SIOUX  CITY  ENGINE&IRON  WORKS 


Builders    of  HIGH  GRADE 

CORLISS 

ENGINES 

SLoiple,  CompouutI,  Condensing. 

Complete  Steam  Plants  a  Specialty. 

SIOUX  OITY,  IOWA. 
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Watertown  Engines 
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Watertown  Steam  Engine  Co., 
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FREE! 


Our  24-page  catalocrue  of  Organs, 
alsoiiur  new  and  lilegant  catalogue 
or  Pianos,  containing  16  pp.  We 
have  the  largest  manufactory  in 
the  world.from  whirh  weselldirect 
totheconsamerat  wholesale  prices, 
thns^avingiheprolltsof  tliedealer 
and  the  commissions  oftheageots. 
We  furnishalirst-classOrgan, war- 
ranted 20  years,  with  CQ7  Bg) 
^toolandbook,foron]y  w£  la  WW 

No  money  required  until  instru- 
ment has  been  thoroughly  tested 
in  yourown  house.  SoldoniQstal- 
meuts.    Easy  paj'ment. 

We  positively  guarantee  every 
Organ  and  Piano  2  J  years.  Send  for 
catalogue  at  once  iryou  wantto  ob- 
tain the  greatest  barpat  n  on  eart  h. 
Write  name  and  uddress  plainly, 
and  we  will  send  by  mall  same  day 
letterisrecelved.  As  an  advertise. 


ment,  we  will  sell  the  llrst  Piano  of 
our  make  in  a9  I  ^C  Stool,  IiouR 
place  for  only  V  I  I  Up  and   Gov 


Tree.    Regular  price,  S3.'>0. 
BEETHOVEN  PIANO  &,  ORGAN  CO.,  P.  O.  Box    1309  WASHINGTON,  N.  J. 


Our  New  Book  Catalogue 


Which  is  now  ready,  contains  100  pages  and  will  be 
found  of  unusual  interest.  Anyone  wishing  to  obtain 
a  complete  list  of  all  the  electrical  books  published 
to  date,  together  with  descriptions  of  the  most  im- 
portant, can  do  so  by  writing  us. 

ELECTRICIAN  PUBLISHING  CO. 

6  Lakeside  Building.  CHICAGO. 


C.  BRILL  COMPANY,  -  PHILADELPHIA, 

BUILDEES  or  RAILWAY  AND  TEAMWAT  OAES  OF  ALL  GLASSES, 


Special  attention  given  to  the  bnllding  of  Electric  Motor  and  Trail  Cars. 
Balldera  of  Brill  No.  21  Truc^  with  solid  forged  frame,  and  ^'Eureka"  Maximnm  Traction  PiTotal  Tmok. 


THE 
IMPROVED 


ROOT 


WATER 
TUBE 


BOILER. 


Best  Adapted  to 

High  Pressures. 

HIGHEST  ECONOMY. 

Absolutely  Dry  Steam. 


ABENDROTH  &  ROOT 

MFG.  CO.. 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R*y. 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'c'ock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  office,  207  Clark  Street. 


ainproved  Racine  High  Speed 
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SUPERIOR;  RE60LAnON 
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gECTRICllGHTING 
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use. 
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Yacht  Engines 

Porcupine 

and  Tubular 

JSoilers. 
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Offices,  222-224  S.  Third  St..  Philadelphia.  Pa. 
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PASCAL  IRON  WORKS,  DELAWARE  IRON  WORKS, 
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Alternating  Currents. 

An  Analytical  and  Graphical  Treatment  for  Students 

and  Engineers. 

P.Y  FREDERICK  BEDELL,  Pir.D, 

AND 

A.  C.  CREHORE,  Pii.D 
Cloth,  325  pages,  112  illustrations,  Price,  $2.50. 

The  present  wort  is  the  firPt  Imok  Ihit:  treats  Ihe  subject  of  nlternntin^  currents  iu  a  connected, 
logical,  and  complete  manner.  The  p'iuciplt-a  are  graduntiy  and  logically  developed  from  the  elemen- 
'Hry  experiments  upon  which  they  are  based,  and  lu  a  manner  so  clear  and  simple  as  to  make  the  booK 
►•asily  read  by  any  on<'  hnvin^,'  even  a  limited  huowledgo  of  ihe  mathematics  involved.  By  this  method 
tne  student  becomes  faniilinr  with  every  b-{ep  of  the  proces  of  development,  and  the  mysteries  uciUMlly 
nsB"ciated  with  Ihe  Iheoiy  of  alternating  curreris  are  found  to  be  ralher  ihe  result  of  unsatlefattniy 
treatment  than  due  to  ai  y  inherent  difficulty .  The  first  fourteen  chapters  contain  the  analytical  devel- 
opmeut,  cfiinmeucinfi  vviih  circuits  coutainins  resisianct*  and  self-induction  only,  resistance  and  capa- 
ci'y  on  y,  and  procei  dins  to  more  complex  circuits  containing  resiftance,  t-elf-induction,  and  capacity, 
and  resistance  and  distributed  capacity.  A  feature  is  the  numerical  calculations  given  as  illustrations. 
1  he  remaining  chapters  are  devoted  to  the  graphical  consideration  of  the  same  subjects,  enabling  a 
render  with  little  mathematical  knowledge  t"  follow  the  authors,  and  with  extensions  to  cases  that  are 
better  treated  by  the  graphical  than  by  tlia  analytical  method. 

CONTENTS. 

Part  1.  Analytical  Treatment  —Chapter  I.  tntr  ductory  fo  Circuits  containing  fie- 
eistance  and  Self-induction. — Chapter  II.  On  Harmonic  Functions — Chapter  III.  Circuits  Containing 
Beflstance  and  Self-induction.— Chapter  IV.  Introductory  to  Circuits  Containing  Resistance  and  Capa 
city,  — Chapter  V.  Circuits  Containing  EesistJiDce  and  Capacity.— Chapters  VI,  VII,  VIII,  IX,  X,  XI. 
Circuits  Containing  Eesistance,  Self-induction,  and  Capacity  —Chapters  XII.  XIII.  Circuits  Contain- 
ing Distributed  Capacity  and  Self-induction. 

Part  II.  lirTaphical  Trearment.- Cbapters  SIV.  XV.  XVI,  XVII.  Circuits  Containing 
Resistance  and  Self-induction.— Chapters  XVIII,  XIX.  Circuits  Containing  Resistance  and  Capacity.— 
Chapter  XX.  Circuits  Containing  Resistance,  Self-induction,  and  Capacity. 

Appendix  A.  Relation  between  Praclical  and  0.  G-  S.  Limits. — Appendix  B.  Some  Mechan- 
ical and  Electrical  Analogies.  — Appendix  C.  System  of  Notation  Adopted. 

Sent,  prepaid,  on  receipt  of  price. 


ELECTRICIAN  PUBLISHING  CO., 


6  Lakeside  Building,  CHICAGO. 


THEY  ARE  IN  STOCK.       SEND  US  A  SAMPLE  ORDER. 


Radial  Fluted 


17  in.  diameter, 


PER  DOZEN 

'iH  In.  holder,  $  9,00 
2^4    "  "  lO.UO 

aJ4   "  "         12.00 


Flat  Spiral  Corrugated.  Deep  Spiral  Corrugated, 


PEE  DOZEN 

8  in,  diameter,  2H  In.  holder,  $  8.00 
10    '*  "  2M.    '^  "  9.00 


PEE  DOZEN 

7  in.  diameter,  2H.  in.  holder,  $  8.0U 
10    ''  "  234    •*  "  12.00 


GLEASON'S     °"'ot;r" 
STANDARD     ^"""'  '""" 
ELECTRIC 
SILVER  GLASS 
REFLECTORS. 

The  simplest,  cheapest  and  best  Reflectors 
for  increasing  candle  power  of  incandes- 
cent lamps. 

Made  in  all  staple  sizes  of  electric  shades. 

Always  bright ;    crnnot  tamish. 

E.P.GLEASONMFG.CO,,'°«^,„n, 

i<T:Erw  iroK-K:. 

CHICAGO  OFFICE, 

91  Dearborn  Street,  F.  L.JOHNSON,  Manager. 
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ARC 


f  DYNAMOS, 

I  LAMPS— All  Kinds, 

1  CUTOUTS, 

[  LIGHT  SUPPLIES. 


f    TRANSFORMERS, 
CUT-OUTS, 
Station  Instruments, 
Incandescent  Supplies. 


THE  MERITS 


OF  THE  CELEBRATED 


a 


"WOOD" 

TRANSFORMERS 

WOULD  TRANSFORM  THE 
LOSS  IN  MANY  STATIONS 
TO  A  PROFIT  IF  ONCE 
GIVEN  A  TRIAL. 

V 

TRY  IT. 


?? 


Continue  to  keep  it  in  high  favor 
among  Station*  Managers. 


BUCKLEY'S 


"ELECTRIC  LIGHTING  PLANTS; 


Their  Cost  and.  Operation." 


CLOTH,  $2.00. 


PAPER,  $1.00. 


Fort  Wayne  Electric  Corporation, 


FORT  WAYNE,   INDIANA. 


Branch  Offices: 


TTBTK  TOBK  CITT:  115  Broadway. 

CHICAGO:  185  Dearborn  St. 

FHU.ADE1/PHIA:  907  Filbert  St. 

BOSTON,  IHASS.:  17  Federal  Bt. 

ROCHES'fEB,  N.  X.':  Powers  Bnlldlns- 

COJbliaiBirs,  OHIO. :  57  East  State  St. 

SAN  FBANCISCO :  Blec.  Imp.  Co.,  85  New  Hantcomery  St 


FITTSBUKti,  PA.,  405  Times  Bnildlne. 

NEW  OBIiEANS,  I<A. :  Soatliem  Eleetrie  Ufg.  A  Supply  Co. 

OUAHA.  NEB.  :  104  Bee  Bnildlne- 

MINNEAPOIilS,  MINN. :  New  Yorli  life  Bnildinc 

CINCINNATI,  OHIO.:  40a  NeaTC  Building. 

SAN  ANTONIO,  TiEX.:  8«7  Iiasoya  St. 

BICHMONO,  VA.:  Chamber  of  Commerce. 

ST.  I.017IS,  mo.,  60  Turner  Bnildlne- 
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POROUS  .^^ 

&^^-^'  1895. 


"W^liy  uot  get 
■tlie  best? 


(wive  Disi 
trial  order. 


# '  -CUPS 


C.  F.  8P1jXTJ>OKF,  ManafQcturer  of 


Xelepbone  Bnbb'ns  and  Spark  Colls, 

17  to  27  TaudewatPr  St ,  N«w  Tort 


The  Johnston 
Rail   Bond.      ™ 


(Patented  July  17, 189i.) 

For  electrical  contact  both  sides  of  the  rail  are  used.  The  nuts  have 
twelve  times  the  cross-section  of  the  copper  conducting  rod.  Under  the 
nuts  the  rail  is  smoothed  and  brightened  by  a  special  tool.  The  nuts  are 
also,  smooth  and  bright. 

A  firm  mechanical,  electrical  and  water-tight  joint  is  made. 

The  usual  length  is  30  inches,  of  00  and  0000  copper  rod. 

Address  the  manufacturers, 


John  A.  Roebling's  Sons  Go., 


New  York. 


Chicago. 


San  Francisco. 


TRENTON,  N.  J 


V^SfJ/^ 


^araueL 


ICANBEUSED-OM- 
A  PLANER-ASrtAPER- 
ADRlLL.PRESS- 
^ilDESARE  PARALLEL- 

fAlb ANGLES-  RIOHTAMOLES-) 

3£/1D  FOR  250  PAO£ 
/LLUSTf>AT£D;  C/iTAL^GUf- 

C-HmY^k'5TOOLS-.4 

,  Metal- wof^"^    suppues 
L'^ASAfiT.  CHICAGO  ILLU5A- 


FACTS 


ELECTRICALLY  DRIVEN  MACHINERY  IS  MODERN  AND  PROPER. 
|)CROCKER-WHEELER  APPARATUS  IS  THE  BEST  FOR  THIS  PURPOSE. 

I 


LIBERALLY  PROPORTIONED,  A  GENEROUS  FACTOR  OF  SAFETY  AND  ALWAYS  EFFECTIVE 
IF  YOU  ALLOW  US  TO  ADVISE  YOU. 

NANUFACTURBBS  AKD  ELECTBICAL  EXOIWBEBS, 

NEW  YORK,     CHICAGO,      BOSTON,      PHILADELPHIA. 


CROCKER-WHEELER  ELECTRIC  CO., 


A  DAISY. 


We  guarantee  our  Annunciators  to  be 

Simple.  Reliable  and  DoraNe. 

Made  in  all  sizes. 
Handsomely  finished. 
Cheaper  than  inferior  makes. 


Correspond   with  as    before   placinc 
your    order. 

WASHINGTON  ELECTRIC  CO., 

201 -207  S.  Canal  St.,  Chicago. 


LUNDELL 

DYNAMOS 
AND  MOTORS. 

Direct  Current,  Slow  Speed, 

Iron  Clad, 

In  Sizes  up  to  30  Kilowatts. 

Lundell  Dynamos  directly  coDnected 
to  any  type  of  high  speed  engines. 

For  Lundell  Dynamo  and  Motor  cata- 
logues,  prices,  etc.,  address  the 

Interior  Conduit 
&  Insulation  Co. 

44  Broad  St.,  N.  Y. 


THE  "LEWIS" 


Improved 
Gas  and  Vapor 
Engine 

For  Banning:  Isolated 
Electric  Plants, 

Is  warranted  to  give  a  perfectly 
steady  ligM,  and  to  prodace  the 
same  cheaper  than  gaa  and  very 
mach  cheaper  than  if  purchased 
from  a  central  plant. 

For  prices  and  particulars  In- 
quire of  the 

WEBSTER  MFG.  CO., 


1075  West  Fifteentli  Street, 


H  W  J  " 

MEGHANIGAL  GUP. 


An  exceedingly  simple  and  practical  device  consisting  of  a  single 
casting — no  parts  to  break  or  get  out  of  order.  Provides  a  straight  under- 
ruu  for  and  does  not  damage  the  trolley  wheel.  It  holds  the  wire  securely 
and  is  practically  non-sparking.     It  is  safe,  economical  and  saves  time. 

Send  for  new  and  revised  price  list  of 

Trolley  Line  Insulating  Materials. 
H.  W.  JOHNS  MFC.  CO., 

240  ^  242  Randolph  St., 

CHICAGO,  ILL. 

New  Yori(.       Philadelphia.       Boston. 


Electric  Lighting  and 
Power  Apparatus. 


THE 


The  Brush  Doable  Arc 
Lamp  Patents  sustained  by 


repeated  decisions 
of  U.  S.  Courts. 


BRUSH 


ELECTRIC  CO., 


:^o.  10  Xre  Dynamo,  12ri  lights,  2,000  CdndL 


Agencies  in  all  large  cities. 

The  EuBsell  &    Officer    Electrical 

Constimction  Co.,  Denver,  Col, 
Baguall  &  HllllSjYokohama,  Japan. 


Office  and  Works.  Cor.  Belden  and  llason  Sts., 


Cl^ETEl  A.KD,  OHIO. 


OF 


$3  per  Annum. 


Copyright.  1595,  by 
ElMtrlcUa  PabiUttiag  Compftoy,  Chlcafi 


EVERY  SATURDAY. 


1  O  cents  per  Copy. 


Vol.  XVI. 


CHICAGO,  FEBRUARY  9,  1895. 


No.  6 


SIMPLEX  w 


INSULATED 
IRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

"''H.''Rf  HixsoN?''         Simplex  Electrical  Company, 

1137  Monadnock  Block.  CHICAGO.  75-81   Cornhill,  BOSTON,  MASS. 


ANDERSON  STEEL  TROLLEY  POLES  AND  HARPS. 


PIVOTAL  BOSTON  TROLLEYS. 


Keceived  only  Award  for  Ti-olleys  at  Cbicoeo. 
Manatactured  by    AI.BERT  &  J.  H.  ANDERSON,    289-293  A  St.,  Boston,  Mass. 

GRAPHITE    SPECIALTIES 

FOB     BIJEOTBICAI.     VSKS: 

OrspUte  Bads  of  Tarions  lienstha,  from  1-S  Ob^  to  lOO  ohnu  Bealstanea 

to  tlio  Inch.    Mraphite  Boxes  and  Oraelbles,  BesUUiir  Haata 

of  4.000  JDesrees.    Iniinines  CUadly  Aasweiei 


IPS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 


BEST  OF  ALL  IS 

Made  by  J.  H.  BITNNEI/Ii  A'  CO.,  76  Cortlandt  St.,  Vew  'Fork. 

BMt  Oonstractlon  and  In^edleDts.  Strongest,  most  Durable  and  Sellable.  Size  6xaH,  60  ote,  per  eet 

LIBERAL  DISCOUNTS. 

INSULATED  WIRES  and  CABLES 

Aerial,  Undergronnd  and  Submarine, 

for  Telephone.  Telesraph,  I^ight  and  Power. 

KERITE  TAPES*  Write  for  catalogues,  samples  and  prices. 

W.  B.  BKIS:i:if.  ]»£fr.,  J^.  K.  HAH,  een'l  Afcent, 

203  Broadway,  Xe^r  ITorn. 
S.  F.  B.  UOBSE  &  CO.,  CAIiirOBNIA  BliBO.  WKS., 

Chica^EO,  III.  Sun  Francisco,  t'al. 

KlflVr  OBIjBANfS  BLBG.  CO.,  Xew  Orleans,  L.a. 


THE 


CURK 


ELECTRIC  CO.,  192  Bioadway,  Nei  York, 

Is   the   only   concern   in   the   world 
that  makes 

Arc  Lighting 

Apparatus   for   every   purpose,    and 
for  use  on  every  current. 

Our  Arc  Lamps  can  be  used  on 
any  current  whatever 


WESTON  ENGINES. 


High  Pressure  Boilers. 

Complete  Power  Plants. 

Estimates  and  Drawings  Sabmitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 

REPRESENTATIVES. 

jnHAN  S0H0I.L  &  00.,  -  126  Liberty  St.,  N.  T.  Olty. 
HOFFMAN-KCSSELL  CO.,  -  82  Lake  St.,  OMcago,  III. 
SOKANTON  SUPPLY  &  MACH'Y  CO.,  -    Soranton,  Pa. 


WILLABD  L.  OANDEE,  )  BMiBBBS  Manasera  ^E°-  ''•  SANSON,  ff .  H.  HODQINS, 

H.  DUEAHT  CHEETEB,  f  «'™">6=s  Managers.  g^^,,  ^^^  Secretary. 


THE  OKONITE  COMPANY, 


LIMITED, 


13  Park  Row,  New  Yorkc 

INSULATED 

WIRES  ALDCABLES^ 

For  Aerial,  Submarine  and  Underground  Uit. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 

-TRADE  MftRK  01(011116  Watepproof  Tapi, 

BKA-NCHESzChlcago.  Boston,  Philadelphia,  Pittsburgrh,  Minneapolis,  Cincinnati, 
Ea&saA  City,  Omaha,  LonlsviUe,  St.  Louis,  San  Francisco,  l^ondon  and  80.  America. 


^oN/-!: 


Users  ol  Incandescent  Lamps  in  the 


GREAT  NORTfl\SrEST 

Are  hereby  notified  that  having  greatly  increased  our  facilities  lor  handling 
that  territory,  we  are  now  prepared  to  quote  such  low  prices  and  make  such 
prompt  deliveries  of  high  grade 


That  you  will  think  the  millennium  is  at  hand— but  it  isn't — only  vib  ftis^B- £.t-  , 
ranged  hereafter  to  handle  your  trade— which  Is  very  nearly  the  aa^e'jhfng', 

ELECTRIC  APPLIANCE  COMPANY,  Electrical  Supplies, 

Manufaclurere:  Kew  Tort  &  Ohio  Co.,  Warren,  Ohio.  248  Madi80n  St..  Chicago. 


MANUFACTUKER  OF 

IHSUIaATBD    ESIiKCTRIG    WIRK^ 


FJJISXIB.UE  COiei>»  and  CA'B.X^'ES. 

SOO  and  SOS  North  Third  Street.       -        -        FHIIiADKIiPHIA,  FA. 


16C.P.inliM.lots,2k" 
32C.P.iiiDM.iots,35c. 


1C  P  P  Anchored  Fila.  Q7'f 
iU  U.r.mentBy.liimp,£i/zl 


INCANDESCENT  UMP. 

N.  i  0.  PATENTS. 


Special  Prices  will  be  made 
to  I.ar£:e  ConBumers. 


„  BEACON  VACUUM  PUMP  & 
"  ELECTRICAL  CO. 

Headquarters,  Irvingion  St., 
I  Boston,  Mass. 

Olllces : 

NEW  YORK,  39  Oortlandt  81. 
PHILADELPHIA, 

305  Hale  Bldff. 
CHICAGO,  323  Dearborn  St.      - 


CM  Electric  Specialty  Mf|.  Co., 

606  Temple  Ct.,  Minneapolis,  Minn., 

MiNTJFAOTUBBBS  OF 

Switch  Boards,  Battery  Boxes,  Push  Buttons, 
Rosette  Mouldings,  Etc. 

Correspondence  solicited. 


The  Wirt  Dynamo  Brnsti. 

Suitable  for  all  Incandescent  Dynamoa,  Plating 
Bynamoa,  Alternating  Generators  and  Exciters, 
Electric  Railway  Generators,   Stationary -Motora. 

WALLACE  ELECTRIC  CO., 

307  Dearborn  St.,  Chicago. 


KEYSTONE  INSTRUMENTS. 


Ceo.  L.  Colgate  Company, 

136  Iflberty  St.,  New  Iforh. 


Send  flip 
Samples. 


PARTRIDGE 
CARBON  CO. 


THE  BALL  ^  WOOD  COMPANY. 

Builders  of  ImpTOved  Antozaatio  Cut-off  Engines  • 


Stern  &  Silverman,  707  Arch  St.,  Philadelphia,  Pa.  C.  E.  Sargent,  Home  Ina.  BIdg.,  Chicago,  HI. 


George  M.  Kenyon,  Endicott  Arcade,  St.  Paul,  Minn. 


James  &  Company,  Chattanooga,  Tenn. 


STANDARD  UNDERGROUND  GABLE  CO.,  U/IRf  S  and  CABLES 

THEROOEEBY,  WESTINOHOUSE  EUILDINO,  TIUIES  BVILBINS,  ■■     I   I   I  ^^  %#         UIIU  ^^  H  MV  ^H  ^H  ^^  ■ 

OHIOAGO.  PITTSBURG.  NEW  YORK.  ^  ^      •    «  »  ^^    -^^  -^^    —    —  ^— ■    ^—  ^ 


.  Cable  Contracts  Taken  Inelndins  Jnstallation- 


O-ceriiead.  and.  XJud-erground.. 


n?^' 
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_A.    CODiv/Cr'X-.^TE! 


gilt  M  F*o^v\rer 

Central  Station 


XBT 


A  Si 


Induction  Motor. 


Alternating  Generator, 

Rendered  for  the  first  time  possible  by  our 


Arc   and    Incandescent 

Lighting  Circuits 

Operated 

on  the 

Single  Phase  System 

as  from 

the  Ordinary  Alternator. 


Generators  will  carry  full 

Load  in  Lights  or 

Motors 

or  any  proportion  in 

Lights    and   the    rest    in 

Motors.    There 

can  be 
no  unbalancing. 


Induction  Motors 

Operated 

with   Results    Equal    to 

those   Obtained 

with  the 

Best  Direct  Current 

Shunt  Motors 

with  the 

Same  Efficiency 

and  Better 

Speed  Regulation. 


May  be  Adapted  to 

Systems  of 

Secondary  Mains 

Supplied  from  Large 

Transformers. 


1 50  K.  W.  Monocyclic  Generator. 


SYSXEI^t  OF'- 


For  Power  Purposes  Equal  to  a 
Polyphase  System. 
With  all  the  Simplicity  and  Advan- 
tages of  the 
Single  Phase  System. 


Monocyclic  Armature. 


ELECTRICAL  DISTRIBUTION. 


CARPENTER  ENAMEL  RHEOSTATS. 


GENERAL  ELECTRIC  COMPANY 


PRINCIPAI.  SALES  OFFICES: 

MAIN  OFFICE,  SCHENECTADY,  N.  Y. 


f 


Boston,  Mass.,  180  Summer  Street. 

New  York.  N.  Y.,  44  Broad  Street. 

Syricnse,  N.  Y.,  244  West  Fayette  Street. 

Buffalo,  N.  Y.,  Erie  County  Savings  Bank  Building. 

Philadelphia,  Pa.,  509  Arch  Street. 

Pittsburg,  Pa.,  425  Wood  Street. 

Baltimore,  Md.,  227  East  German  Street, 


Atlanta,  Ga. ,  Equitable  Building. 
Cincinnati,  Ohio  264  West  Fourth  Street. 
Columbus.  Ohio,  12^' North  High  Street. 
Chicago,  111.,  Monadoock  Building. 
Detroit,  Mich.,  13  Rowland  Street. 
Omaha,  Neb.,  309  South  Street. 
Kansas  City,  Mo. ,  New  York  Life  Building. 
Fop  aU  bnalness  outside  the  Viated  States  and  Canada-Forelsn  Department,  Hebenectady, 


For  Canada— Canadian  Oeneral  Electric  Co.,  I<td.,  Toronto,  Canada. 


St.  Louis,  Mo.,  Wainwright  Building. 
Dallas,  Tex.,  Corner  Elm  and  GrilSn  Streets. 
Denver,  Colo.,  505  Sixteenth  Street. 
San  Francisco,  Cal.,  15  First  Street. 
Helena,  Mont.,  Electric  Building. 
Seattle,  Washington,  Bailey  Building. 
Portland,  Ore.,  Front  and  Ankeny  Streets. 
,  and  44  Broad  (Street,  New  ITork. 
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Kartavert  Mfg.  Co 

EUpstein.  A.&Co x 

La  Roche  Electric  Wks... 

Law  BatteryCo xiil 

Leclanche  Battery  Co.,The.  xiii 

Little.  F.   P.,    Electrical 
Const.  &  Supplv  Co iv 

Long,  M.  P xii 

Lukenslron  &  Steel  Co..     xix 

Mather  Electric  Co xxi 

Miamisburg  Electric  Co. .    

Moore,  Alfred  F i 

Morris,  Tasker  &  Co xx 

Munsell&Co.,  Eugene...  xviii 

Nashold  Cleat  Co.,  The....      x 

National  Conduit  Mfg.Co.  

National  India  Rubber  Co.  

National  Tel.  Mfg.  Co....     xv 

New  York   Insulated  Wire 
Co xiii 

New  York  &  Ohio  Co 1 

Nowotny  Electric  Co xii 

NuttallCo.,  R.  D xvii 

OkonlteCo.,  The ,       i 

Ostrander  &  Co..  W.R x 

Otto  Gas  Engine  Wks. ...xviii 

Palmer  Bros si 

Paragon  Insulating  Co —      x 

Partrick  &  Carter  Co xviii 

Partridge  Carbon  Co i 

Perkins  Elec.  Switch  Mfg.Co. vi 

Phillips  Ins'd.  Wire  Co . . .      xi 

Phcenix  Carbon  Mfg.Co....   xi 

Phosphor-Bronze  Smelting 
Co., Ltd xix 

Piatt,  O.  S xi 

Porter  &  Buerdorf xiv 

Proctor-Raymond  Elec.Co. 

Racine  Hardware  Co xix 

Eeisinger,  Hugo xi 

Roebling's  Sons  Co.,  J. A. .    

Roth&Eck xii 

Royal  Electric  Co 

Samson  Cordage  Wks x 

Scientific  Machinist  Co xi 

Self-Winding  Clock  Co....    x 

Shultz  Belting  Co xxii 

Siemens  &  Halske  Elec.Co. 

Simplex  Electrical  Co., The,     i 

Sioux  City  Brass  Works . .    

Sioux  City  Engine  A.   Iron 
Works 

Smith,  S.  Morgan iviii 

Splitdorf,  C.  F xxii 

Standard  Underground  Ca- 
ble Co.... i 

Stanley   Electric  Manufac- 
turing Co XX 

Stilwell-Bierce     &    Smith- 
Vaile  Co xii, xiii 

Sweet  Elec.  &  Mfg.  Co xv 

United  Electric  Improve- 
ment Co 

Vulcanized  Fibre  Co xiii 

Wagner  Elec.  Mfg.  Co vii 

Wallace  Electric  Co 1 

Walsh's  Sons  Co xii 

Want  Advertisements xii 

Washington  Carbon  Co xxi 

Watertown  Steam   Engine 
Co xix 

Webster  Mfg.  Co xxii 

Webster,  Warren  &  Co....  xviii 

Western  Electric  Co xvii 

Western    Telephone     Con- 
struction Co xii 

Westinghouse  Elec.  and  Mfg. 
Co xiv 

Westinghouse  Machine  Co.  xv 

Weston  Engine  Co I 

Williams  &  Abbott  ElecCo.xII 

Worthlngton,  Henrr  R x 


CLASSIFIED  LIST. 

AccamalatorB. 

Boswell  A  Co.,  D.  E., 
Bradbury-Stone  Elec.   S.  Co 
Cons.  Electric  Sti  rage  Co. 
Electric-Power  Storage  Co. 
Electric  Storage  Battery  Co. 
Haschke  A  Creelman. 
Porter  &  Buerdorf. 

Atumnclators. 

Dearborn  Elc-ctric  Co. 
Electric  Appliance  Co, 
Nowotny  Electric  Co. 
Ostrander&Co.,  W.  R. 
Partrick  &  Carter  Co. 
Proctor*Raymond  Elec.  Co, 
Western  Elec.  Supply  Co. 

Arc  liamps. 

Auerbach-Woolverton  El.Co. 
C  &  C  Electric  Co. 
Clark  Electric  Co. 
Crocker-Wheeler  Elec.  Co, 
Electric  Cons.  &  Supply  Co. 
Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
General  Inc'd'cent  AroLt.Co. 
Helios  Electric  Co. 
La  Rocne  Electric  Wks. 
Little,  F.  P.  Elec.  C.  &  S.  Co. 
Mather  Electric  Co. 
Perkins  El.  Switch  Mfg.  Co. 
Westmgnouse  El.  &  Mfg.  Co. 

Arc  Llsht  Cord. 

Samson  Cordage  Wks. 

Batteries  and  Jars. 

Boswell  &  Co.,  D.  E. 
Bradbury -Stone  Elec.  S.  Co. 
Bunnell  &  Co.,  J.  H. 
Dearborn  Electric  Co. 
Edgerton  Potterj'  Co. 
Electric  Appliance  Co. 
Electric-Power  Storage  Co. 
Electric  Storage  Battery  Co. 
Haschke  &  Creelman. 
Law  Battery  Co. 
Leclanche  Battery  Co.,  The. 
Miamisburg  Electric  Co 
Nowotny  Electric  Co. 
Partrick  &  Carter  Co. 
Phoenix  Carbon  Mfg.Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 

Bells. 

Dearborn  Electric  Co. 
Electric  Appliance  Co. 
OstranderA  Co.,  W.  R. 
Partrick  &  Carter  Co. 
Proctor-Raymond  Elec,  Co. 
Western  Electric  Co. 

Beltinst 

Shultz  Belting  Co 
Phosnix  Carbon  Mfg.  Co. 

Boilers. 

Abendroth  &  Root  Mfg.   Co. 
Babcocfc  &  Wilcox  Co.,  The. 
Brownell  &  Co.,  The. 
Clonbrock  Steam  Boiler  Wks. 
Erie  City  Iron  Wks. 
Fulton  Steam  Boiler  Wks. 
Racine  Hardware  Co. 
Weston  Engine  Co. 

Books,  Electrical. 

Electrician  Publishing  Co. 

Bronze . 

Besly  b  Co.,  Cbas.  H. 
Phosphor  Bronze  Sm.Co.,Ltd. 

Brnshes. 

Partridge  Carbon  Co. 
Phoenix  Carbon  Mfg.  Co. 

Bnreiar  Alarms. 

Electric  Appliance  Co. 
Partrick  &  Carter  Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 

Cable8(See  Insulated  Wires.) 
cables.  Electric   .  (See  In- 
sulated    Wires),     Copper, 
e^heet  and  Bar. 

American  Elec.  Works. 
Bishop  Gutta  Percha  Co. 
Brixey,  W.  R. 
Dearborn  Electric  Co. 
Eastern  Electric  Cable  Co. 
Moore,  Alfred  F. 
New  York  Ins.  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co- 
Standard  Underground  C.Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 
Carbons,  Points  ^Plates. 
General  Electric  Co. 
Partridge  Carbon  Co. 
Phcenix  Carbon  Mfg.  Co. 
Reisinger,  Hugo. 
Washington  Carbon  Co. 
Western  Electric  Co. 

Clocks.  Electric. 

Self-Winding  Clock  Co. 

Comvonnd. 

Eureka  Compound  Co. 

Condnlts. 

Interior  Conduit  A  Ins    Co. 
National  Conduit  Mfg.  Co. 

Construction  &  Repairs. 

Allen-Hussey  Co. 
Amstutz,  N.  S. 
C   &  C  Electric  Co. 
Crocker- AVheeler  Elec.  Co. 
Ft.Wayne  Elec.  Corporation. 

Contractors  and  Electric 
ULght    Plants. 

Allen-Hussey  Co. 
Amstutz,  N.  S. 
Armstrong,  Chas.  G. 
Arnold,  B.  J. 
Bain,  Foree. 
Ball,  Wm.  D. 
Brush  Electric  Co. 
Bryan,  Wm.H. 
C   A  C    Electric  Co. 
Clark  Electric  Co. 
Consolidated  Engineering  Co. 
Crocker-AVheeler  Elee.  Co. 
Eddy  Elec.  Mfg.  Co. 
Fontaine  Crossing  &  El.  Co. 
Ft  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Goltz  &  Sinclair. 
Interior  Conduit  &  Ins.  Co. 


La  Roche  Electric  Wks. 
Mather  Electric  Co 
Siemens  &  Halske  Elec.  Co. 
United  Elec  Improvement  Co 
Westinghouse  Elec  &  Mfg.  Co. 
Western  Electric  Co. 

Copper. 

Besly  &  Co.,  Chas.  H. 
Law  Battery  Co. 
Miamisburg  Electric  Co. 
Copp*T  WirCB. 

American    Electrical  Works. 
Besly  A  Co.,  Chas.  H. 
Bishop  Gutta  Percha  Co. 
Brisey,  W.  R. 
Bunnell  &  Co  .  J.  H. 
Chicago  Ins.  Wire  Co. 
Dearborn  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
independent  Electric  Co. 
National  India  Rubber  oo. 
Okonite  Co.  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  U  dergroundC.  Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 

Cordaee. 

Samson  Cordage  Wks. 

Cross-Amis,    Pins     and 
Brackets. 

Anderson,  Albert  &  J.  M. 
Brownlee  A  Co. 
Electric  Appliance  Co. 
NuttallCo..  R.  D. 
Partrick  &  Carter  Co. 

Cnt-Onts  and  t^wltches. 

Anderson,  Albert  &  J.  M. 
Bryant  Electric  Co. 
Bunnell  &  Co..  J.  H. 
Colgate  Co.,  Geo.  L. 
Crocker-Wheeler  Elec.  Co. 
Cutter  Electrical  &.  Mfg.   Co. 
Dearborn  Electric  Co. 
Diamond  Electric  Co. 
Iddy  Elec,  Mfg.Co. 
Electric  Appliance  Co. 
Elliott-Lincoln  Elec.  Co. 
Ft.Wayne  Elec.  Corporation. 
General  Electric  Co. 
Hart  &   Hegeman    Mfg.   Co. 
High  &  Co.,  J.  Grant. 
Interior  Conduit  &  Ins.  Co. 
Little.  F.  P.  Elec.  C.  &  S.  Co. 
Nuttall  Co.,  R.  D. 
Partrick  A  Carter  Co. 
Perkins  El.  Switch  Mfg.  Co. 
Piatt,  O.  S. 

Sweet  Elec.  &  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 

Dynamos. 

Brush  Electric  Co. 
C  &  C  Electric  Co. 
Clark  Electric  Co. 
Colbum  Electric  Mfg.Co. 
Crocker-Wheeler  Elec.  Co. 
Eddy  Elec.  Mfg.  Co. 
Elliott-Lincoln  Elec.  Co. 
Fontaine  Crossing  &  EI.  Co. 
Ft.Wayne  Elec.  Corporation. 
General  Electric  Co. 
Interior  Conduit  &  Ins.  Co. 
La  Roche  Electric  Wks. 
Mather  Electric  Co. 
Palmer  Bros. 
Roth  &  Eck. 
Royal  Electric  Co. 
Siemens  &  Halske  Elec.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.  AMfg.Co. 

Economizers. 

Fuel  Economizer  Co. 

Electric  Rail-ways. 

Brush  Electric  Co. 
General  Electric  Co. 
Siemens  &  Halske  Elec.  Co. 
Westinghouse  E1.&  Mfg.Co. 

Electrical  and  Dlechani- 
cal  Engineers. 

Allen-Hussey  Co. 
Amstutz,  N.  S. 
Armstrong,  Chas.  G. 
Arnold,  B.J. 
Ball,  Wm.  D. 
Bain,  Foree. 
Bryan.  Wm.  H. 
Consolidated  Eng.  Co. 
Crocker-Wheeler  Elec.  Co. 
Eddy  Elec.  Mfg,  Co. 
Goltz  &  Sinclair. 

Electrical  Instrnments. 

Anderson,  AlbertA  J.  M. 
Bunnell  A  Co.,  J.  H. 
Colgate  Co..  Geo.  L. 
Dearborn  Electric  Co. 
Diamond  Electric  Co. 
Electric  Appliance  Co. 
Interior  Conduit  &  Ins.   Co. 
Nuttall  Co.,  R.  D. 
Partrick  &  Carter  Co. 
Piatt,  O.  S. 

Sweet  Elec.  &  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 

Electrical  Specialties. 

Clark  El.  Specialty  Mfg,  Co. 
Holtzer-Cabot  Electric  Co. 
Nashold  Cleat  Co. 
Proctor-Raymond  Elec.  Co. 

Electroliers,  etc. 

Edwards,  W.  S.  Mfg.  Co. 
Gleason,  E.  P.  Mfg.  Co. 

Electro-Plating  'Hacb'y. 

Beslv  &  Co.,  Chas.  H. 
Colbum  Electric  Mtg.  Co. 
General  Electric  Co. 

Engines.  Ass. 

Otto  Gas  Engine  Wks. 

Webster  Mfg.  Co. 

Engines,  esteam. 

BaU  &  Wood  Co.,  The. 
Brownell  &  Co.,  The. 
Erie  City  Iron  Wks. 
Freeman  &  Sons  Mfg.  Co. 
Racine  Hardware  Co. 
Sioux  City  Eng.  &  Iron  Wks. 
Watertown  Steam  Engine  Co. 
Westinghouse  Machine  Co. 
Weston  Engine  Co. 


Fan  Outfits. 

Diehl  &  Co. 

Interior  Conduit  &  Ins.  Co. 

FeedWater  Heaters. 

Goubert  Mfg.  Co. 
Webster  &  Co.,  Warren. 

Fibre. 

Butler  Hard  Rubber  Co. 
Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Fire  Alarms. 

Butler  Hard  Rubber  Co. 
Partrick  &  Carter  Co. 
Western  Electric  Co. 

FnselTire. 

Brisey,  W.  R. 
Chicago  Ins.  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Independent  Electric  Co. 

€>as  Ijiehtlng,  Electric. 

Holtzer-Cabot  Electric  Co. 

Partrick  &  Carter  Co. 
Gearn 

Besly  &  Co.,  Chas.  H. 

Grant,  Geo.  B. 

Nuttall  Co.,  R.  D. 
(Ireneral  Elec.  e»npplles. 

Anderson,  Albert  A  J.  M. 

Besly  A  Co.,  Chas.  H. 

Bryant  Electric  Co. 

Bunnell*  Co.,  J.  H. 

Colgate  Co.,  Geo.  L. 

Cutter  Elect '•leal  &  Mfg.  Co. 

Dearborn  Electric  Co. 

Electric  Api-liance  Co. 

Elliott- Lincoln  Elec.  Co. 

General  Electric  Co. 

High  A  Co..  J.  Grant. 

Holtzer-Caoot  Electric  Co. 

Interior  Conduit  A   Ins.  Co. 

Little.  F.  P.  Elec.  C.  &  S.  Co. 

Nashold  Cleat  Co. 

Now,  tny  Electric  Co. 

Palmer  Bros. 

Partrick  &  Carter  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt,  O.  S. 

Proctor-Raymond  Elec.  Co. 

Sioux  City  Brass  Works. 

Sweet  Elec.  &  Mfg,  Co. 

Wallace  Electric  Co. 
Crlobes     and     Electrical 
Glassware. 

Gleason,  E.  P.  Mfg.  Co. 

Jaeger  Mfg.Co.,  The. 
Crrapbite  t^peclaHles. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 
Hard  Rubber  4)>oods. 

Butler  Hard  Rubber  Co. 
Induction  CoilH. 

Splitdorf,  C.  F. 
Insulators  and  Insnlat- 
ins  aiaterials. 

Anderson,  Albert  &  J.  M. 

Brl^iey,  W.  E. 

Bunnell  &  Co.,  J.  H. 

Butler  Hard  Rubber  Co. 

Chicago  Ins.  Wire  Co. 

Crocker-Wheeler  Elec.  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Empire  ChinaWorks. 

Hart  &  Hegeman  Mfg.  Co. 

High  A  Co.,  J.  Grant. 

Holtzer-Cabot  Electric  Co. 

Interior   Conduit  A  Ins.  Co. 

Johns  Mfg.  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Little;  F.  P.  Elec.  C.  A  S.  Co. 

Munsell  &  Co..  Eugene. 

Nashold  Cleat  Co. 

National  India  Rubber  Co. 

Nowotny  Electric  Co. 

New  York  Insulated  WireCo. 

NuttallCo.,  R.  D. 

Okonite  Co.,  The. 

Paragon  Insulating  Co. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Piatt,  O.  S. 

Roebliug  B  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 
Insulated      TVires      and 
Cables— Magnet  Wire. 

American  Electrical  Works. 

Bishop  Gutta  Percha  Co. 

Brixey,  W.  R. 

Bunnell  A  Co..  J.  H. 

Chicago  Ins.  Wire  Co. 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Independent  Electric  Co. 

Moore,  Alfred  F. 

National  India  Rubber  Co. 

New  York  Insulated  WireCo. 

Okonite  Co.,  The. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Aiamps,  incandescent. 

Am.  Electrical  Mfg.  Co. 

Beacon  Vac  Pump  AElec.Co. 

Bernstein  Electric  Co. 

Buckeye  Electric  Co. 

Dearborn  Electric  Co 

Electric  Appliance  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Jaeger  Mfg.  Co.,  The. 

New  York&OnioCo. 

Partrick  A  Carter  Co. 

United  Elec.   Imp.   Co. 

Westinghouse  Elec.AMfg.Co. 
l.isbtning  Arresters. 

Colgate  Co  ,  Geo.  L, 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 
Magnet  Wire. 

(See  Insulated  Wires.) 
Mecbanlcal  Bfachinery. 

Besly  A  Co.,  Chas.  H. 

Bliss  Co.,  E.  W. 

Hine  &  Robertson  Co. 

Lukens  Iron  A  Steel  Co. 


Mica. 

Johns  Mfg.  Co.,  H.  W. 
Munsell  A  Co.,  Eugene. 

Mining  Apparatus,  El^c. 

General  Electric  Co. 

Independent  Electric  Co. 

Westinghouse  El.  A  Mfg.   Co. 
Motors. 

Brush  Electric  Co. 

C  A  C   Electric  Co. 

Colbum  Electric  Mfg.  Cn 

Crocker-Wheeler  Elec.  Co. 

Eddy  Elec,  Mfg,  Ce. 

Elliott-Lincoln  Elec.  Co. 

Fontaine  Crossing  A  El.  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  A  Ins.  Co. 

Mather  Electric  Co. 

Palmer  Bros. 

Royal  Electric  Co 

Roth  A  Eck. 

Sioux  City  Brass  Worfis 

Stanley  Elec.  Mfg.  Co. 

AVagnerEiec.  Mfg.  Co 

Wallace  Electric  Co. 

Westinghouse  El.  A  Mfg.  C' . 
Pact  log. 

Besly  A  Co.,  Chas.  H. 

Garlock  Packing  Co. 
Paints. 

Paragon  Insulating  Co. 
Patents. 

Goocb,  Chas.  J. 

Phosphor  Brooze 

Phosphor  Bronze  Sm.Go.  Ltd 
Pianos  and  Organs 

Beethoven  Piano  A  Organ  Co. 
Platinum. 

Baker  A  Co. 
Poles. 

Brownlee  A  Co 

Morris,  Tasker  A  Co 

Nuttall  Co.,  R.  D. 
Force!  ain. 

Empire  China  Works 

General  Electric  Co. 
Publishers,  Electrical 

Electrician  Publishing  Co 
Push  Buttons. 

Electric  Appliance  Co 

Partrick  A  Carter  Co. 
Rheostats. 

General  Electric  Co. 
Hal  Anunoniac. 

Klipstein,  A.  A  Co. 

Law  BatteryCo. 
SeparHtors 

Goubert  Mfg.  Co. 

Hine  A  Robertson  Co. 
Sllb:  Braid 

Boston  Braid  Mfg.  Co. 
Speaking  Tubes. 

Electric  Appliance  Co 

Ostrander  A  Co.,  W,  R 

Partrick  A  Carter  Co 
>4peed  IndicRtorn 

Besly  A  Co.,  Cbas.  H. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co. 
gteam  Aeating. 

Goubert  Mfg.  Co. 

Webster  A  Co.,  Warren. 
Steam  Pumps. 

Worthingion,  Henry  E. 
Storage  Batteries. 

Boswell  A  Co.,  D.  E. 

Bradbury-Stone  Elec.    S    Co 

Cons.  Electric  Storage  Co 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co 

Haschke  A  Creelman. 

Porter  A  Buerdorf. 
Street  Cars. 

Brill,  J.  G.  Co. 
Tapes.  Cnsulatlng. 

Amencan  Electrical  Works 

Brixey,  W.  R. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonite  Co.,  The. 

Phillips  insulated  Wire  Co 

Roebling's  Sons  Co.,  J.  A 

Simplex  Electrical  Co 
Telegraph  Apparatus. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 
Telephones 

Columbia  Tel.  Mfg.  Oij. 

National  Telep.  Mfg.  Co. 

Nowotny  Electric  Co. 

Palmer  Bros. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 

Western  Tel.  Const.  Co. 

Williams  A  Abbott  Elec.  Co 
Transformers. 

Diamond  Electric  Co. 

General  Electric  Co. 

Hornberger  Elec.  Mfg  Co 

Ft.Wayne  Elec.  Corporati'ou 

Royal  Electric  Co. 

Stanley  Electric  Mfg.  Co 

Wagner  Elee.  Mfg.  Co 

Wallace  Electric  Co. 
Trolley  Cord. 

Samson  Cordage  Wks 
Trucks.  Electric  Car 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co 
Turbine  Wheels . 

Dayton  Globe  Iron  Works  Co 

Smith,  S.  Morgan. 

Still  well-Bierce     a      Smith- 
Vaile  Co. 
Universities. 

Int.  Corr.  Schools. 

Scientiiic  Machinist  Co. 
Water  Wheels. 

Smith,  S.  Morgan. 
Wire,  Bare. 

Anderson,  Albert  A  J,  M. 

Besly  A  Co..  Chas.  H. 

Bishop  Gutta  Percha  Co. 

Brixey,  W.  R. 

Electric  Appliance  Co. 

Independent  Electric  Co. 

National  India  Rubber  Co    - 

Nuttall  Co.,  R.  D. 

Okonite  Co.,  The. 

Phillips  Iisnlated  wire  Co. 

Roebllne's  Sons  Co..  J    A. 

Standard  Underground  C.Co. 
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SGHEEFFER'S  REC0RDIN6 

WATT-METER. 

For  AlleriatiDi  Circnits.      No  Coumntator,   No  Brnslies, 

Registers  Direct  Actual  Power  Consumed. 
EASILY  ADJUSTED.  ABSOLUTEIiT  RELIABIiE. 


DIAMOND  TRANSFORMER. 

Simplest,  Safest  and  Best. 
FOR  ANY  VOLTAGE.  FOR  ALi,  SYSTEMS. 


Chicago  omoe,  IJO;  Slanliattau  Building, 
'"en'ral  Electric  €o.,  s^elUn^  Agents. 


DIAMOND  ELECTRIC  CO.,  Peoria,  III. 


Low  Potential  Arc  Lamps. 

Alternating -Helios^  Old  Type. 
Spencer^  New  Type. 

Direct  Current-Helios^  Old  Type. 
Spencer^  New  Type. 


FOB  STBEET,  PAVEMENT  AND 
INSIDE  LIGHTING. 


Our  Alternating  Lamps  have  reflector  plates.     Our  new  Direct  Current 

Lamps  do  not  see-saw  when  running  in  series. 
Our  Focusing  Lamps,  both  direct  and  alternating,   are  adapted  for  stere- 

opticon  and  photo-engraving  work. 
We  also  make  direct  current  lamps  to  be  used  on  street  railway  circuits. 


HELIOS  ELECTRIC  COMPANY, 

1310  Filbert  St.,  PHILADELPHIA,  PA. 

Eastern  Agent8:CSTANLEY  ELECTRIC  MFG.  00.,  PitteQeld,  MaM. 

Western  Agentfi:    OENTBAL  ELECTRIC  CO.,  Chicago,  111. 

Southwestern  Agents:  ST.  LOUIS  ELECTRICAL  SUPPLY  CO.,  St.  Louie,  Mo. 

New  York  City  Asents:  GLOBE  ELECTRICAL  SUPPLY  b.  CONSTRUCTION  CO.,Vandam  and  Green- 

wicb  Streets. 
MOUNTAIN  ELECTRIC  CO.,  Denver,  Col.,  Agents  for  Colorado,  Utah,   Wyoming  and  New  Mexico. 
MACHINERY  SUPPLY  CO.,  Los  Angeles,   Cal.,  Agents  for  Lower  California  and  Arizona. 
CANADIAN  GENERAL  ELECTRIC  CO.,  Toronto,  Canada,  Agents  for  Canada. 
Agent  for  Texas:  W.  T.  M.  MOTTRAM,  Dallas,  Texas. 


Alternating   Current 

ARC  LAMPS. 


The 


Rester'95 


IS  THE  LAMP  YOU  HAVE 
HOPED  FOR. 

It  is  the  only  perfected  Arc  Lamp 

for  the  alternator,  either  high  or  low 

frequency. 

It  comprises  all  that  is  desired  in  an 
Arc  Lamp. 

Write  for  pamphlet  and  prices  to 


THE  F.  P.  LITTLE 

Electrical  Gonstrnction  &  Soppl;  Company, 

135  SENECA  STREET, 

BUFFAI.O,  Iff.  T. 


AN  EMPHATIC  SUCCESS! 
THE  DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 


DIEHL  &  COMPANY,  385  BROADWAY,  NEW  YORK. 
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The  Electric  Storage  Battery  Company, 

DREXEL    BUILDING, 


Philadelphia,  Penn'a. 


SOLE  MANUFACTURERS 


(-^  TRADE  MARK. 

hloride  Accumulator 
REGISTERED  SEPTEMBER  11,  1894. 


Sole  owners  of  all  Storage  Battery  Patents  heretofore  controlled  by  the— 

GENERAL  ELECTRIC  COMPANY, 
THE  EDISON  ELECTRIC  LIGHT  COMPANY, 
THE  THOMSON-HOUSTON  ELECTRIC  COMPANY, 
THE  BRUSH  ELECTRIC  COMPANY, 
THE  ACCUMULATOR  COMPANY, 
THE  CONSOLIDATED  ELECTRIC  STORAGE  COMPANY 

and  the 
GENERAL  ELECTRIC  LAUNCH  COMPANY. 


Electrical  Storag^e  Cells  of  any  Desired  Capacity. 


Catalogues  giving  Capacities,  Dimensions,  Weights,  Prices,  Etc.,  on  :^pplication. 


Experience  absolutely  proves  that  Electric  Light 

and  Power  Stations  cannot  be 

RELIABLY  or  ECONOMICALLY 

operated  without 

ACCUMULATORS. 
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I=.A.^V 


FREivi-r? 


THE  COLUMBIA 


j^KirD 


PATENTS   FUNDAMENTAL— NON-INFRINGING. 

fly  Not  Of  B  Tour  Telejlione  ? 


LONG  DISTANCE  BATTERY 

TRANSMITTERS 

of  the  latest  and  newest  designs  sold  outright.  No  ad- 
justment. Nothing  to  get  out  of  order.  Nothing  de- 
manding repair.  Will  convey  articulate  speech  1,000 
miles.     Constructed  of  the  best  material. 


A  TELEPHONE  RECEIVER 

of  the  newest  and  best  pattern.  Unique  in  design. 
Perfect  in  action.  Moderate  in  cost.  Small  instru- 
ments made  of  the  finest  rubber.  All  wires  and  con- 
nections within  the  case.     No  unsightly  thumbscrews. 


This  Company  owns  the  patent  for  the  improved 
Switch  for  changing  the  circuit  of  the  Telephone  on 
battery  transmitters.  Also  for  perfected  system  of 
telephone  exchanges.  The  best  DRY  BATTERY 
manufactured.     Send  for  Circular. 


THE  COLUMBIA  TELEPHONE  HANUFAGTDRING  CO., 


136,  138,  140  Front  St.,  New  York  City. 


The  "Waterhouse"  Incandescent  Arc  Lamp, 


THE  HIGHEST  TYPE  OF  EXCELLENCE. 

Investigate  its  Merits  Before  Buying. 


IVE  AliSO   MAKUFACTrKE 


Ulubu     uWI  I  uHtuf    Single  and  Double  Pole— All  Sizes. 

PERKINS  SOCKETS-A..  Ba» 
DOVETAIL  CEILING  GUT-OUTS 


Cleat  and 
Concealed. 


These  goods  sold  by  SUPPLY  HOUSES.  PERKINS  SOCKET-For  all  Bases. 

Write  for  Catalogue  and  Prices. 
FULL  STOCK  CARRIED  IN  CHICAGO. 


The  Perkins  Electric  Switcli  Mfg.  Co,, 


The  "Waterhouse" 
Inc  .  Arc  Lamps  for 
DIRECT  Inc.  Cir- 
cuits. 


CHICAGO  OFFICE: 

1536  iWonadnock  Block, 

C.  W.   CONOVER,   Mgr. 


FACTORY: 

Hartford,  Conn. 


BOSTON  OFFICE:    182  Summer  St.    F.  B.  SMITH,  Mgr, 


OIBBS  D.  P.  SWITCH. 
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All  Our  Apparatus  Guaranteed  as  Represented. 


GENERATORS 


Direct  Connected  or  Belted  for  Electric  Railways,  Central  Stations, 
Isolated  Lighting  or  Power  Plants, 

EDDY  MOTORS-SLOW,  MEDIUM  OR 
HIGH  SPEED. 

We  build  all  necessary  apparatus  for  the  transmission  of 

Electrical  Powtr  through  factory  or 

other  buildings. 

The  Eddy  Electric  Mfs.  Co.,*'" 

NEIIV  "TOBK  OFFICE,  HAVJEJIE ITER   B£,DO. 

REPRESENTED  BY: 

IValter  C.  Hldntlre  &  Co. .  506  Commerce  St  ,  Fltiladelpliia,  Fa. 
^Vestern  Klecirical  Supply  4'ompaD>',  St.  LonlH,  aio. 

F.  P.  liittle  Electrical  Constrnctlon  &  Snpply  Co.,  Boft'alo,  N.  V. 
TV.  T.  OHborn,  Kansas  City,  3Io. 


dsor, 
Conn. 


ALTERNATING  CURRENTTRANSFORMERS 


Highest  Etficlency  Ever  Obtained. 

TRANSFORMERS 

To  order  for  any  purpose,  voltage 
or  capacity. 


ALTERNATING 
CURRENT 

MOTORS. 


Standard  Sizes,  5  Lights  to  2,000  Lights. 


HIGH 

POTENTIAL 

SWITCHES, 

Complete  Switch  Boards 

For  Central  Stations  and  Isolated  Plants. 


WAGNER  ELECTRIC  MFG.  CO.,  st  lodis,  mo. 

CHICAGO  OFFICE,  Wells  Goodhue,  1564  Monadnock  Block.     PHILADELPHIA  OFFICE,  John  Mustard,  1000  Betz  B'dg. 

STANDARD  PLANTE  STORAGE  BATTERIES 

true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

ILL  NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLE. 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TO  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Higliest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

C  We  will  place  aa  equal  Dumber  of  these  cells  in  series-circuit  with  any  other  cells  of  like 

(j»-^«r.  PUAI  I  CUPC*  J  capacity,  and  submit  them  to  charge  and  discharge  currents  as  high  as  the  circuit  can  give  and 
ilt*^^      UnALLLnut*    )    receive;  and  we  guarantee  no  distortion  or  deterioration  of  plate  in  our  cells  under  currents  that 

(  no  other  cell  will  withstand. 


ELECTHIC  FOWEH  STOEACIE  COHPAFT, 

Room  1210  Havemeyer  Building,  26  Cortlandt  Street,  New  York. 
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The  C  &  C  Electric  Company 


isd:.A.r^x-ri^j^c=:'n_jFRE:FR^  cdf^ 


MULTIPOLAR  DYNAMOS, 

Direct  Driven  or  Belted,  in  sizes  up  to  250  H.  P. 


BIPOLAR  DYNAMOS. 


Up  to  100  H.  P. 


Electric  Motors,  Automatic  or  Hand  Controlled. 
Complete  Plants  for  Power  Transmission. 
Isolated  lighting  plants.  Central  Station  Apparatus. 

General  Office; 

143  Liberty  Street,  NEW  YORK. 


Works:    GARWOOD,  N.  J. 

on  CENTRAL  R.  R.  of  N.  J. 


Kiiaivr<i¥  nvii'Tr'C'H.i'^HICAeO.  lOeO  and  J031  Monadsocli  BnUdlne.    BOSTON.  63  OH 
BRAAUl  O*  *  H.J5S .  I  CL,KVE1,ASID,  Cnyahosa  Bnlldlne.    FUIIiADEXHIA.  633  Arch  St, 


OllTcr  St. 


HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  lo  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

I)]\  Cut  illustrates  4:-way  or  commutation 

switch,  controls  a  light  or  group  of  lights 
from,  any  desired  mimber  of  points. 

HVi^D  FOB  CATALiOeUi;. 

THE  HART  &  HEGEMAN  MFG,  COMPANY, 


liZtOIDE^IlIT       JLI^KRICJLII      I^IET-IIOCS 

Oli^    COFFER.    SlwIEI^a^IETG-, 

— :^-s- — 

Edward  Dyer  Peters,  Jr.,  M.  E.,  M.  D. 

SECOND  EDITION,  REVISED  AND  ENLARGED. 

Price,  Postage  Prepaid,  $4.00. 

THE  HOST  COMPLETE  WOBK  OF  ITS  KIND  PDBUSHED. 


Electrician  Puliiistiins  Co., 


&  ILiakeside  Bldg:. 


CHICAGO,  TLL.. 


ARC 


INCANDESCENT  CIRCUITS, 


LAMPS 
FOR 

Both  Alternating  and  Direct. 


Standard  ""VSTard"  Lamps,        -        SlO  Each. 

TWO  IN  SERIES  ON  110  VOLTS.    Globe  and  Resistance,  $2  extra  per  lamp. 

A  COMPLETE  LINE  of  ENTIRELY  NEW  Arc  Lamps. 

SIMPLEST.    STRONGEST.    SUREST  FEED. 

Easiest  and  Cheapest  to  Maintain. 

SPeGIKL      l-H7WtPS     OF=     HLL     KINDS. 

w  r±t©  Tint  foar  01roix].a.re>. 

We  carry  a  stock  of  FIDELITY  carbons  and  IMPORTED  CORED  carboas, 
which  we  are  selling  at  reduced  prices. 

Users  of  Arc  I.ainps  should  Tfrlte  ns  to*  Prices. 

Electric  Construction  &  Supply  Co., 

18  Cortlandt  Street,  New  Yorl(. 

(KstablisIiedlSSl.) 

Wallace  Electric  Co,,  Agents,  307  Dearborn  Street,  Chicago,  III. 

W.  S.  EDWARDS  MFG.  CO., 

MANnFACTUEERa  OF 

ELECTROLIERS, 

Combination  Fixtures, 

Electric  and  Combination  Brackets. 


EXCLUSIVE  DESIGNS. 


LOW  PRICES. 


Our  new  catalogue  of  Electric  fixtures  is  now  ready. 
If  you  buy  fixtures  send  for  same. 

21  and  23  East  Lake  St., 


The  New  "BERGMANN"  Arc  Lamps 


For  Constant  Potential  Circuits. 

They  have  No  Adjusting  Springs  and  No  Escapements  and  Consequently  can 
Not  Get  Out  of  Adjustment  or  Fliclter  or  Stick. 


Send  for  Descriptive  Circular  of  Direct  and  Alternatine  Current  I.amp8,  Blade  Switches,  Imported  Oarbons,  £te.    Prices  greatly 

reduced  on  eTerythiug;. 

THE  LATEST  IS  OUR  NEW  "TWIN"  LAMP. 

GENERAL  INCANDESCENT  ARC  LIGHT  CO., 


169  Adams  Street,  CHICAGO. 


S.  BERGMANN,  President.  572  to  578  First  Ave.,  NEW  YORK. 
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WE  BELIEVE  IT  IS 


Generally  Understood 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


That  H is  PAVED  with  good  intentions,  but  we  think  it  is  not 

generally  known  that  it  is 

WIRED  WITH  PARANITE. 


The  only  insulation  that  will  successfully  withstand  great  extremes  of 

HEAT  AND  COLD. 

QENERAIi  WESTERN  AGENTS: 

Electric  Appliance  Gempan}, 

ELECTRICAL   SUPPLIES. 
242  MADISON  STREET,  CHICAQO. 

GENERAL  WESTERN  AGENTS 

Paranite  Wires  and  Cables,    "0.  K."  Weatherproof  Wires  and  Cables. 

AND  REPRESENTING 

NEW  YORK  &  OHIO  COMPANY,   Warren,  Ohio, 

MANUFACTURERS  OF  THE  PACKARD  LAMP; 

PACKARD  ELECTRIC  COMPANY,  Warren,   Ohio, 

MANUFACTURERS  OF  THE  PACKARD  TRAtiSFORMER. 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 
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NASHOLD  SELF-LOCKING  CLEAT. 


Patented  in 
U.  S., 
Canada, 
England, 
France, 

And 

Applied  for 

In 

Germany. 


It  is  the  most  practical  Cleat  made. 
It  is  made  of  finest  glazed  porcelain. 
It  is  in  one  piece. 
It  has  tlie  strength. 


It  will  locfe  the  wire  firmly. 

It  will  NOT  break,  in  putting  np. 

It  will  NOT  hold  moisture. 

It  %vill  NOT  hurt  the  insulation. 


The  wire  can  easily  be  put  in  place  or  removed  without  loosening  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nashold  Cleat  Company, 

Telephone,  Harrison  636.  934-935  Monadnock  BIdg.,  CHICAGO,  ILL. 


^^^i!^^l%^|^^%g£^^ 


All  Colors  and  Descriptions. 


Automatic    Mercurial    Pumps 

OF  LATEST  DESIGN 
For  Incandescent  liamp  Companies. 

Scientific  glasa  apparatus  for  Laboratories,  Col- 
leges, etc.  Reliable  workmanship  and  lowest 
prices.  Agents  wanted  In  "Wastern  Cities.  Usenet 
for  new  Catalograe. 

The  Jaeger  Mfg,  Co., 

169  William  St.,      IVEW  YOHK. 


OCTAGONAL  PINE  POLES, 
NORWAY  PINE  GROSS-ARMS. 
WHITE  OAK  PINS. 

It  TFill  pay  yoa  to  eet  our  prices. 
BROWNLEE  &  CO.,        -  Detroit,  Mich. 


USE   TH£   BEJ^T! 

Eureka  Commutator  Compound. 

A  perfect  Compound  for  Dynamos  and  Motors. 
Works  on  any  Commutator  with  Copper  or  Car- 
bon Brushes.  Send  for  sample;  price  75c  per  stick. 

Eureka  Compound  Co^ 


GOOD  PATENTS 

^J|      Procured.     30  Years'  Practice. 

GRAUTT  I]VSirREI>.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH.  WssllnitOE.  D.  C. 


Boswdl  Storage  Battsrj, 

For  Traction  Work,  Electric 
Lighting,  Electric  Launch,  Tele- 
graph, PhonogTflph,  Surgical,  and 
for  all  purposes  where  Ught  and 
Power  are  required. 

Prices  on  Application, 

D.  E.  BOSWELL  &  CO., 

154  Lake  St.,  Chicago. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  £lectric,  Fneamatic  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 

Fnll  Uine  Always  ta  Stock. 

W.  R.  OSTRANDER  &  CO., 

204  Fulton  St.,  Wew  York. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  Y. 

^^Send  for  New  GAtaloque.    Out  Auguflt  Ist. 


Our  New  Catalogue, 

Fully  illustrated,  is  now  ready  for  distribution.  If  you  have  not  received 
a  copy,  you  should  send  for  it  at  once.  Those  who  have  seen  it  speak 
highly  of  it,  and  say  that  it  fills  a 

"LONG   FELT   WANT." 

We  are  also  prepared  to  fill  your  "Wants,"  whether  **Long  felt"  or  not, 
in  the  line  of  Electrical  Goods  of  all  kinds.  Examine  our  Catalogue, 
and  then  send  us  your  orders*     We  will  take 

GOOD  CARE  OF  THEM. 

Dearborn  Electric  Company, 

19  qrinrcY  stbeet,  chicaoo. 

Opposite  Great  Northern  Hotel. 


The  Only  Clocks  Used  in  theW.  U.Tel. 
Co.   Time  Service. 


NO  WINDING.      CORRECTED  HOURLY. 


^^ocico^ 


SELF-WmiN(}  CLOCK  CO., 

26  Broa.ca.-cn-a.y,    HS'Uy -^-ORK. 
Clocks  Sold.      Clocks  Rented. 


Acme  insulatins  Paint. 


GLOSSY  BLACK  FINISH. 

DRIES  AT  ONCE. 

ADHESIVE.  FLEXIBLE. 

ACID  AND  OIL  PROOF. 
WATER  AND  WEATHER   PROOF. 


The  Paragon  insulating  Co., 


1025  Society  for  Sbtiuss, 

CIiKVEliASiU,  OHIO. 


The  BISHOP  GDTTA-PERCHA  CO. 


THE  BEST  OBADES  OF 


For  under  ground,  under  water,  and  all  other  conditions. 
Address    420-426  East  25th  Street,     -     -     NEW  YORK- 

HEHICX  A.  BBBD,  Secretary  and  Hanaser. 


NEW  YORK,  86  and  8i 
BOSTON,  70  Kilby  St. 


Liberty  St. 


PHILADELPHIA,  607  Arch  St. 
CLEVELAND,  24  South  Water  Street. 


CHICAGO,  185  to  189  Van  Buren  St. 
ST.  LOUIS,  Eighth  and  St.  Charles  St. 


That's  right,  'taint  no  invention, 
I'm  telliog  yoii  on  the  equare, 

I'm  going  to  (he  couveotion, 
And  hope  to  meet  you  there. 

I've  went  and  had  my  picture  took, 
And  think  it's  rather  good; 

I've  had  it  printed  on  a  book, 
As  any  salesman  ■would. 

If  you  have  to  stay  to  home, 
Don't  sigh  or  drop  a  tear. 

Just  send  two  cents  to  Bryant, 
And  get  a  souvenir. 


Bryant  Electric  Company, 

MANUFAOTUBEBS   OF 

Sockets,  Switches,  Cut-Outs,  Etc., 

FACTOR V:  Bridgeport,  Conn. 


WESTKRSI  OFFICE: 

lUonadnock  Bldg.,  Chicago. 


Thos.  G.  Gbieb,       )  GEIEB  BEOTHEKS, 
Edwabd  R.  Geiee,  )  Western  Managers, 


We  represent  the  Porcelain  Business  ol  R.  Thomas  &  Sons  Company  in  the  West. 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


SAL  AMMONIAC 


(ELECTKIC    BRAND) 


ForEleclrlcal  Purposes 

Guaranteed  98/99%  and  free  of  lead  and  iron. 
If  you  want  the  best  quality  ask  yoiu-  dealer 
for  this  brand.     Imported  by 

A.KLIPSTEIN  &  COMPANY.  1 22  Pearl  St..  New  York. 
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EcQKjra  F.  Phillips,  Preet. 


W.  A.  Hathaway.  Treaa. 


W.  H.  Sawteb,  Seoj. 


AMERICAN  ELECTRICAL  WORKS, 

PKOTIDEXCE,    B.  I.  ... 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC   LIGHT    LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES    FOR  AERIAL  AND   UNDERGROUND  USE. 

NewTosk  Stobe,  p.  C.  Ackerman,  10  Cortlandt  St. 

CeicAOO  Store,  F.  E.  Donohoe.  241  Madison  St. 

Montreal  Branch.  Eugene  F.  Phillips'  Electrical  Works. 


etp 


HERE  IT  IS! 


(( 


," 


The  Peer 

OF  ALL   SNAP  SWITCHES. 

ASK  TOUK  NEAKEST  SUPPLY  HOUSE  FOK  IT. 


Send  for  NEW  CATALOGUE, 


Tlie  New  England  Switeh. 


C3.  S.   I»IjA.TT, 

88  to  102  Cannon  St.,     BRIDGEPORT,  CONN. 


"CLARK"  WIRE.  ^ 


For  Switchboard,  Railway  and  Motor  nee,  we  make  all 
aizee  of  Stranded  and  Flexible  Wire  and  Cables  with  Clark's 
Inenlation. 

The  Clark  Wire  has  been  before  the  public  and  in  nee  for 
the  past  niue  years,  and  has  met  with  universal  favor. 
Thousands  of  miles  of  this  wire  have  been  sold,  and 
are  in  use  throughout  the  United  States  and  Foreign  Coun- 
tries, and  the  demand  for  it  is  constantly  increasing,  because 
it  always  gives  perfect  satisfaction. 


HENTIT  A.  OLAKK, 

Treas.  and  Gen'l  Mgr. 


HERBERT  H.  EUSTIS, 

Prest.  and  Electrician. 


In  •  Letter  from  the  Inspector  of  the  Boston  Fire  Under- 
writers' Union,  he  states:  *'  A  Thoroughly  Reli- 
able and  Desirable  Wire  In  every  respect/' 

The  Rubber  used  in  insulating  our  Wires  and  Cables  ts  es- 
pecially chemically  prepared,  and  will  not  deteriorate,  oxi- 
dize oi-  crack,  and  will  remain  flexible  in  extreme  cold 
weather,  and  la  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used.  Aerial,  Under- 
ground or  Submarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  first-class  Insulated  Wire. 

We  shall  be  pleased  to  mail  Catalogues  with  Terms  and 
Discounts  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  HamDshire  St.,  Boston,  Mass. 


Send  for  Catalogue. 


i^^ne^tofS^^orsA^ 


hsLV/oF  TELEPHONES- 

=   ELECTRICAL  SUPPL/ES 


asCa' 


^.^CUE 


Palmer  Bros. 

-cMJANUS.CONk, 


THE  CONSOLIDATED 
»r'  ELECTRIC 


NEW 
YORK. 


STORAGE  COMPANY, 


STUDY  ELECTRICITY  AT  HOME 

By  our  correspondence  method.     Thorough  iastmction,  with  FREE  APPARATUS.    Moderate  terms. 
Diplomas  awarded.    Oatilogue  free.    Scientific  IHacliiiiist  t  O.,  90-91  Atwater  Bldg.,  Cleveland,  O. 


Books 


On  electrical  subjects   sent   to  any 

address  on  receipt  of  price,  postage 

Electrician  Publisliing  Co., 


G  Lakeside  Bldg:., 


CHICAGO. 


Eree. 


^mm.  Oarbom  Mfg.  G©. . 

S.  C.  BOOKER,  Supt. 

2134-2140  DeKalb  Street,  ST.  LOUIS,  MO. 

Electric  Light  Carbons 

We  make  a  specialty  of  MOTOR  and  DYNAMO  BB  JJ8BE8 
and  BATTERY  MATERIAL. 

It  will  pay  yuu  to  see  our  product  and  get  our  prices  before  placing  your  orders. 


ELECTRA  CARBONS. 


■TRADE      MARK- 


A  highly  EFFICIENT  and  ECONOMICAL  Arc  Light  Service 
depends  on  the  quality  of  the  Carbons. 

THE   BEST  QUALITY   IS  THE   CHEAPEST. 

Higii  Grade  Nuernberg  Carbons 


•TRADE      MARK- 


Highest  Award  at  the  World* 
biaa  Eipoaition,  Chicago, 


8  Coium-       P"or  direct  and  alternating  current  Arc  Lamps,  are  the  most  economical  and  efficient  manufac-      Highest  Award  at  the  world's  Coinm- 
1893.  tured.     They  produce  a  very  brilliant  and  absolutely  steady  light.  bian  Eipoeition,  chioago,  1893. 


SEND   FOR   NEW   PRICE    LISTS   AND   SAMPLES  TO 

HUGO  REISINGER, 

NOTICE! 


No.  38  BEAVER  STREET,  NEW  YORK, 

Sole   Importer   for   tlie   ■United.   States,   Canada.,   Btc. 

It  lias  come  to  my  knowledge  that  inferior  carbons  are  offered  to  the  trade  under  the  name  of  "Electra,"  which  name  has  been  properly 
registered  by  me  as  my  trade  mark,  and  therefore  cannot  be  used  by  anybody  else  without  infringing  on  my  rights.  Beware  of  imitations, 
and  see  that  every  packet  of  carbons  bears  the  label  with  my  trade-mark,  "Electra." 

PHILLIPS  INSULATED  WIRE  COMPANY, 

MANUFACTUBEES  OF 


it 


0.  K."  INSDLATED  WEATHERPROOF  WIRE 

For  Electric  Railway  and  Electric  Light  Work. 


CHICAGO  AGENTS: 
Electric  Appliance  Company, 


Superior  Quality.  Perfect  Insulation.  Handsome  Finish. 

New  York  Office.  39  and  41  Cortlandt  St. 
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ELKHART  TRANSFORMERS, 

HORNBERGER  ELECTRIC  MFG.  CO.. 


ELKHART,  INDIANA. 


WHILE  OTHERS  are  dull  we  are 
busy  Our  Superior  Switch  with  our  sur- 
prising low  price.  Why  should  more  be 
said?  Write  for  prices  on 
Switches,  Switch  Boards, 
Tablet  Boards,  Main 
Line  Fuse  Blocks. 

KKIFE  SWITCHES 

From  30  to   7,000  Amp. 


807  Medinali 


J.  Grant  High  &  Co., 


133  N.  Third  St.. 

PHILADELPHIA,  PA. 


Stilwell's  Patent  Live  Steam-Feed  Water  Pnrifler. 

Removes  all  lmpurities> 

Entirely  prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

M  Tlie  Stilwell-Bierce  &  SmiMaile  Co., 

DAYTON,  OHIO. 

EledoD  Iron  &  Loc'tive'W'ke,  San  Franoiaco.  Cal.,  Pacific  Coast  Agte. 


IMPORTANT  TO  COMMERCIAL  TRAVELERS. 


On  and  after  December  1st,  Baggage 
Agents  of  the  B.  &  O.  R.  R.  Co.  will  ac- 
cept coupons  from  mileage  books  issued 
by  B.  &  O.  R.  R.,  P.  &  W.  R'y.  B.  &  O. 
S.-W.  R'y  and  Valley  R'y  of  Ohio,  in  pay- 
ment for  excess  baggage  charges,  at  their 
face  value,  2  cents  each.  This  arrange- 
ment will  not  include  B.  &  O.  Mileage 
Books  endorsed  *'good  only  on  B.  &  O.," 
B.  &  O.  Southwestern  Mileage  Advertis- 
ing Books,  nor  books  older  than  one  year 
{rem  date  of  issue. 


NOTICE— Bids  will  be  received  up  to  four 
o'clock  p.  m.  of  February  15,  1895,  for  the  interior 
wiring  and  conduit  work  of  the  Second  Presby- 
terian Church,  Lafayette,  Indiana.  Plans  and 
specifications  may  be  seen  at  my  office,  Eoom  3 
Court  House.  The  right  is  hereby  reserved  to  re- 
ject any  or  all  bide.  W.  K.  ELDKIDGE,  Supt. 

A  thorough  and  competent  mechanical 
superintendent  to  take  charge  of  an  electrical 
manufacturing  establishment.  State  age,  ex- 
perience and  salary  expected.  Best  of  refer- 
ences required.     Address 

•'royaij  electric," 

p.  O.  Box  No.  2107,  Montreal.  Que. 


FOR  SALE,  VERY  CHEAP, 

Or  will  exchange  for  other  material. 
8  20-arc  light  U.  S.  E.  L.  Go.'s  dynamos;  4  15-arc 
light  Hochhausen  dynamos;  -tO  500-ToIt  T.  H. 
street  car  motors;  lOO  arc  laa  ps;  S  steam  fire 
engines;  lot  new  magnet  wire;  2  double  hoisting 
engines;  -2  large  Ferracute  circular  f-bears;  • 
Bennett  njr  compressor,  1H-l>0x3O;  1  SO-ton  track 
scale;  x3  •  new  electric  car  wheels. 

WALSH'S  SONS  &  CO..  Newark.  N.  J. 

Dealers  in  Scrap  Iron  and  IMetals 

FOR  SALE. 

Two  250  H.  P.  Water  Tnbe  Boilers, 

Two  250  H.  P.  Tandem  Compound  Engines, 

In  use  one  year — at  a  great  sacrifice . 
Alao  60  H.  P.  Antomatic  Eogine.  and 

200  Light  Edison  Dynamo,  at  a  bargain. 

New  York  Safety  Steam  Power  Co., 

60  S.  ranal  St..  Chlraeo. 

For  Sale  Cheap. 

1  would  like  to  dispose  of  the  following  elec- 
trical books,  which  have  been  used  for  a  short 
time  only.  list  pbice. 

1  Badt — Incandescent  Wiring  Hand-book., ,    .  l.OO 

1  Watson— Wiring  Tables 75 

1  1  revert — Gas  Lighting .25 

$2.00 
The  books  are  in  good  condition,  but  as  they  are 
slightly  soiled  will  sell  ihem  clieap. 
What  is  your  offer!        Address  *«C.  Jff.  S.," 
Care  Westebn  ELECTBiciAiJ, 

6  Lakeside  Building.  OhicagO- 


E.W.  BLISS  CO., 

14  John  St.,  Brooklj-n,  K.  Y. 
CHICAGO  OFFICE,    100  W.  Washington  St 

PUNCHING,  STAMPING, 
PERFORATING 

PRESSES^ndDIES. 


ARMATURE  NOTCHING 

PRESSES  WITH  INDEX  FEEDS. 


SHEARS  AHD  DROPS. 


STILES  &  PARKER  PRESS  CO. 


LOOK! 


Bells,  Batteries,  Miniature  Incandescent  Lamps,  Small  Dynamos  and  Motors, 
Push  Buttons,  Wire,  Electric  Lighting  Supplies,  etc.  Any  electrical  book  pub- 
lished. Complete  line  of  First-class  Electrical  Supplies  at  very  lowest  cash 
prices.  Give  me  a  trial  and  I  feel  confident  you  will  be  more  than  pleaded  with 
goods.     Will  be  glad  to  quote  prices  on  supplies  upon  application. 

M.  F.  r.OX<.^.  Lock  Box  45,  llarslLfield.  llo- 

STEAM  ENGINEERING 

{^stationary.  Locomotive  or  Marine);  Mechanics;  Mechanical  Drawing;  Electricity; 
Architecture;  Architectural  Drawing  and  Designing;  Masonry;  Carpentry  and  Joinery; 
Ornamental  and  Sti^t-ctural  Iron  Work;  Railroad  Engineering;  Bridge  Engineei-ing ; 
Municipal  Engineering;  Plumhing  and  Jleanng;  Coal  and  Metal  Mining:  Prospecting, 
and  the.  English  Branches.  Students  make  rapid  progress  in  learning  to  Draw  and 
Letter.  The  Steam  Engineering  coarse  is  intended  to  qualify  engineers  to. secure 
Licenses.     Send  for  free  Circular,  stating  the  subject  you  wish  to  study,  to 

The  International  Correspondence  Scliools,  Scranton,  Pa. 


:5  to  800  Lights. 


and  MOTORS. 

U  H.  P.  and  upward. 

The  Elliott-Lincoln  Electric  Co., 

1134  Payne  ATCnue, 

Cl.i<:V£IiA3ID,  OHIO. 


H 


IGH-GRADE  TELEPHONEO 


We  make  a  strictly  first-class  instrument  for  exchange  service  and 
private  lines.     It  Is  a   BATTERY   TEIiEPHOXE   and  is 

guaranteed  not  to  infringe.     Write  for  catalogue  and  prices. 


THE   WILLIAMS   &   ABBOTT    ELECTRIC   CO., 

46  South  "trater  Street.  OI.EVEI/A!VI>,  OHIO. 


THE  NOWOTNY  TELEPHONE 

Gives  service  equal  to  the  best  long-distance  Bell  telephone,  and  are  noted  for 
their  wonderful  volume  of  sound  and  clear  articulation  of  speech. 

We  also  3Iannfactnre  Batteries  for  every  known  purpose,  which  have  a  world-wide  reputation. 

THE  NOWOTNY  ELECTRIC  CO.,  Cincinnati,  Ohio. 


f  f 

■     ■ 

This  company  Is  manufacturing         A  CoiTipound  Magneto  Telephone 

Which  it  sells  outright  under  a  guarantee  both  as  to  efficiency  and  as  against  infringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile. 
This  company  is  also  prepared  to  fully  equip  Telephone   exchanges,    (furnishing  everything  from 
the  telephone  to  the  wire  and  poles).    Private  lines.  Factory  plants,  etc.,  and  do  all   kinds  of  construc- 
tion work.     Send  for  circulars  and  price  lists. 

ITEHTEBN    TEIiEPHOIVE    CONt^TRUCTION    CO., 

539,  S40  and  541  Monadnocb  Blk..  Cbicago,  HI. 


C-S  SPECIALTIES. 

C-S  Flush  Double  Push  Switch. 

Single  Pole— Double  Pole— Commutation;  3  Wire,  4  Wire. 

C-S  Flush  Key  Switch. 

Single  Pole— DoDblB  Pole— 3  Wire. 

C-S  Flush  Automatic  Switch. 

single  Pole. 


ELECTRICALLY 
MECHANICALLY 
ARTISTICALLY 


PEERLESS. 


0-S  F  lOBh  Doable  Puah  Switch— Double  Pole. 


THE  CUTTER  ELECTRICAL  &  MFG.  CO., 

37  Bo.  11th  Street,  PMlaaelphia,  Pa.,  V.  a.  A. 


\  Cheap     — -^"^^^^  ^ 
|Trans= 


^  other  bicycles  because  less  repairs  are  S 

^  needed.     Our  convincing  catalogue  for  5 

^  the  asking.  g 

g         AMES  &  FROST  COMPANY  g 

g  CHICAGO,  ILL.  ^ 


Lightest  Storage   Battery 

IN  THE  MARKET. 

Embodies  nevF  feature  that 

ffivea  It  a  decided  advantage 
over  other  cells.  Specially  suit- 
ed for  electric  launches,  trac- 
tion and  lighting  work.  Write 
_for  descriptiun  of  thle.  new 
discovery. 

HASCHKE  &  CREELUAN, 
Storage  Battery  ilaoufacturers, 
j  20-23  W.  Kandolph  St., 

'  Agents  wanted.         CHICAGO. 


894.00  SPECIAIi 

To  Introduce  our  Dyna- 
mos and  Motors  of  larger 
capacity,  we  are  making  a 
specialty  of  a  high-grade 
8-light,  16  0.  P.,  110  volt 
Dynamo,  retaining  all  the 
special  features  of  our 
larger  machines  at  a  sur- 
prising low  price.     Send 

.   _     for  circular  No.  22. 

BOTH  &  ECK,  Manufacturers  Dynamos  and 
Motors,  34  Market  St.,  Chicago. 


AGENTS  $75  A  WEEK 

u.iDB  or  .clImB    PRACTICAL 

PLATING  DYNAMO.Themod- 

crn  method,  uaed  In  all  facioriea 
to  plate  new  goods.  Platea  gold, 
Bllver,  nickel,  eto-,  on  watches. 
Jewelry,  table-ware,  bloyclea  aod 
all  metal  goods;  fine  outSts  for 
agenta;  dlBereot  sizes ;  always 
ready;  no  baiteryi  so  toy;  no 
eTcperlenoe;  no  limit  to  plating 
-^ — □eed'."l;   a  great  money  maker. 

W.  p.  HARRISON  &  CO.,  Clerk  No.  16,  Columbus,  Ohio. 


Storage  Batteries 

FOR  ALL  PURPOSES, 

Bradbury-Stone   Electric 
Storage    Co., 

Lowell,  Mass. 


PLATINUM 
Por  all  Purposes. 
Scrap  and  Native  Platinnm  Purcbued, 
BAKEB  &  CO^  408-414  New  Jem7 
Railroad  Ave.,  Newark,  N,  J. 


E.  O.  McCORMIOK,  D.  B.  MARTIN, 

Pass.  Traffic  Mgr.  Oen'l  Faee.  &  Ticket  Agt. 

OINOINNATI. 


February  9,  1895 


WESTERN    ELECTRICIAN. 


VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CELEBRATED  "WATER 
WHEELi  as  particularly  adapted  to  their  use,  on  accouDt  of  ltd  remarkahly  Nf  eady  motion, 
high  speed  ai.il  grt* at  eflicienoy  and  lare:e  capacity  for  its  diameter,  being  double 
the  power  ol  most  wheels  of  the  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
panies with  "Treat  satiBfaction.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  useful  eSect  g:uai'anteed* 

SEXn  F-OR  CATALOGUE  AND  PAHTICVMjABS. 

The  accompanying  engraving  represents  a  eingle  10-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  36  H.  P.  under  38  foet  head.  Arranged  with  12-lnch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  shafts, 
and  where  the  situation  admits  of  their  nse  we  recommend  them. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  Dayton,  Ohio. 

Risdon  Iron  k.  Locomotive  Worts,  San  Francisco,  Cal.,  Pacific  Coast  Agents. 


85  JOHN  STREET,  NEAV  YORK, 


MANUFACTURERS  OF 


The  Celebrated  Double  Cylinder  and  other  Law  Cells, 

SAL  AMMONIAC,  BLUE  STONE,  ZINCS,  CARBONS,  ETC.,  ETC. 

FRICKS    JLETD    OTHER.   imroHIvIJLTIOU    CH:EE:I2.:B^XJLI^Y   H^URHISHBir). 

CHICAGO  INSULATED  WIRE  CO., 

414-416  Northern  Building,  CHICAGO. 


SOLiE  JHAKrFACTrBEBS  OF 

HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.     Colors,  Red,  Black  and  Gray.    Send  for  Catalogue  and  Prices. 

wn^mNQTONlDui.  The  Standard  Electrical  Insulating  Material  of  tlie  World.    14 Si^wtl  st.t 


VULCANIZED  FIBRE  CO. 


AVALUABLEBOOKI 


THE  MOST    IMPOBTANT  WORK  TU 

STREET  RAILWAY  MEN  THAT) 

HAS    BEEN   PnBLISHED. 


The  First  Practical  Book  Covering  Amer.- 
ican  Street  Railway  Practice  of  To-day. 


STREET  RAILWAYS; 

THEIR 

CONSTKUCTION, 

OPERATION  AND 

MAINTENANCE. 


"xka.m;s." 

A  JPHACTICAIj  handbook.  fOB 

STBEET  BAII^JVAY  MEN, 

By  C.  B.  FAIRCHILD, 

Editor  Street  Railway  Journal, 


Price,  Postaee  Prepaid : 
Cloth,  S4  00;  Leather  and  GUt,  SS.OO. 


Remit  by  P.  O.  Money  Order,  Draft,  Registered 
Letter,  or  EspresB  Money  Order. 


YOU  CAN  HAVE  ONE ! 


Anyone  Interested  in  the  art  of  electricity  can  obtain  a  copy  of  our 
new  100-page  clBB5ifi.ed  catalogue  of  electrical  boohs  which  is 

JUST  OUT. 

It  contains  a  complete  list  of  all  electrical  books  published  to  date 
and  will  prove  of  inestimable  value  In  selecting  the  proper  works  for  the 
study  of  electricity.      We  are 

HEADQUARTERS  IN  THE  WEST 

For  electrical  boobs  and  can  fill  all  orders  promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  COMPANY, 

6  Labeside  Building,  Cliicago. 


The  Standard  Open  Circuit  Bat" 
teries  of  the  World. 

Sbnd  for  CmcuLAK  AND  Pkices. 

THE  LECLAN6HE   BATTERY  CO., 

m  to  It?  Cast  ttitt  St.,  H.  r. 


NewYork  Insulated  Wire  Co., 


lole  ACa.zx-ufEtcti:i.irex>s, 


Grimshaw  White  Core  and  Raven  Core  Wires,     Grimshaw  Ondergronnd  Lead  CoYcred  Cables, 

Competition  Line  Wires,  Grimshaw  Tapes  and  Splicing  Componnd, 
Vulca  Bnshings,  all  sizes,  Vulca  Electrical  Wire  Dncts  for  Interior  Constmction. 


MAIN  OFFICE  : 

13-17  Oortlandt  Street,  New  Tori. 


(  CHICAGO:  BOSTON:  SAN  FRANOISCO: 

BRANCHES:  (78-82  Franklin  Street.  Congress  Street.  102  Saoramento  Street. 
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BuC&E7E 


QUALITY 
UNEQUALED. 

FACTORY 

PRODUCTION 

TRIPLED. 


Monadnock  Building,  Chicago. 


THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  O. 


FUSE  WIRE  )*'»"'"=*. 

AND     LINKS   y  capacity 

FOR  ALL  SYSTEMS.    )  """'"T^lr^. 


The  Independent  Electric  Co., 

39th  St.  and  Stewart  Ave.,  Cliicago. 


MAP  OF  THE  UNITED  STATES. 

A  large,  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  ot 
home  use,  is  Issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  cents  In  postage 
by  P.  S.  EusTis,  Gen'l  Pass.  Agent,  C.  B. 
cSfc  Q.  R.  R.,  Chicago,  111. 


PORTER  &  BUERDORF. 

SAI,ES  AGENTS  FOB 

DETROIT   SYSTEM   STREET   R'Y    MOTORS, 

Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  sold  with 
guarantee  of  20,000  miles  without  repairs.  Inetal- 
lation  of  storage  battery  lighting  plpnts  a  specialty 
Room  N08,  IVo  ^l  i^aiiicy  St.,  Cliicago. 


For  any  electrical  book  published  filled 
promptly  on  receipt  of  price. 

ELEOTRIOIiN  PUBLISHING  COMPANY, 
6  Lakeside  Bolldlng,  Ohicago. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


ELECTRICIAN  PUBLISHING  CO,, 


6  Lakeside  BIdg. 
Chicago,  111. 


ONE 

DOLLAR 

EACH. 


WESTINGHOUSE  ELECTRIC  £  MANUFACTURING  CO., 

We  manufacture  Complete  Installations  of 

El^ECXRIC  JLL  iLI>I>JLRiLXUS 

For  CENTRAL  STATION   ELECTRIC   LIGHTING, 

LONG  DISTANCE  TRANSMISSION   OF  POWER, 
ELECTRIC  RAILWAY  AND  ISOLATED  PLANTS. 

BRANCH  OFFICES  IN  ALL  LARGE  CITIES. 

A  NEIW^  BOOK. 


ELECTRIC  TRANSMISSION  HAND  -  BOOK. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  hand-book  series,  of 
which  30,000  copies  have  been  sold.  The  new  book  deals  in  the  author's 
well-known  practical  style  with  all  the  problems  of  Electric  Power 
Transmission. 

NOW    READY.  PRICE    $1.00. 

ELECTRICIAN  PUBLISHING  CO^  6  Lakeside  Building,  CHICAGO. 


February  9,   1895 
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Fontaine  Crossing  &  Electrical  Co. 

T?via:.A.T  IS  IT? 

It  is  the  ONLY  DOUBLE-VOLTAGE  DYNAMO  in  tlie  World. 

Wound  for  llO  and  330  Volts;  350  and  500  Volts:  50O  and  1,000  Volts.  J 

Why  Buy  TWO  Machines  for  a  Three-Wire  System,  when  THIS  ONE   Fills  all  Requirements? 

,0  A  VP.R  MAIN  LINE  WIKE,  FLOOK  SPACE,  FOUNDATIONS,  BELTING,  PULLEYS,  OIL, 
'-'-'■^  '   -^^  AND  HALF  THE  ATTENTION  TWO  MACHINES  BEQUIRE. 


Works  and  Main  Office, 
DETROIT,  MICH. 


CHIC4G0  OFFICE:  1020  The  Rookery.  F.  P.  THORPF,  Agent. 
BOSTON  OFFICE:  20  B.  Equitable  Building.  F.  P.  BARNES,  Agent. 
ST.  LOUIS  OFFICE:    7026  Michigan  Avenue,  W   S.  IWERKLE,  /gent. 


a  I 


14 


'"NATIONAL 


99 


We  make  simply  a  business  proposition.  Buy  two  sets  of  our  2  ~ 
instruments  and  make  your  own  tests.  If  satisfactory  the  way  is  open  2.  ^ 
for  more  business,  either  in  telephones  or  switchboards  for  exchanges.         "  X 

a    ^ 

Our  head  telephones  are  largely  used  by  Bell  telephone  operators.  g   * 

The  ''NATIONAL"  is  in  use  at  the  U.  S.  Military  Academy,  West  Point,  N.  Y.  g   ^ 


NATIONAL  TELEPHONE  MFG.  GO. 


620  (W)  Atlantic  Avenue, 


P 


Boston,  Mass. 


H  "S'o-ii    \A/  a.zi.t 


"A  GOOD  THING" 

X23.    tlie    ^Bools.    Xjlne, 


OKDEE  A  COPY  OF 


WEBB'S  TELEPHONE  HAND-BOOK. 

Price  $1.00,  Postage  Prepaid. 

Published  and  for  sale  by 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 


No!  we  make  the  final  break  off  from  carbons  so  that  it  is  impoS:ibIe  to 
get  heat  enough  to  fuse  points  of  your  copper  contact  plates;  no  filing  off  of 
rough  points,  no  hanging  on  after  you  have  had  a  short  circuit  or  over  load, 
bound  to  work  as  easily  after  opening  1,000  times  as  it  does  when  opened  the 
first  time. 

WE  KNOW  YOU  NEED  OUR  CIRCUIT  BREAKER,  and  do  not  see  why  you 
should  delay  writing  us  any  longer.     One  burn    out   will    pay    for    a   dozen    of 

our  instruments.    To  be  used  on  the  Alternating  or  Direct  Current  Systenis. 

"W^KITE  TJS  AT  ONCE, 

S'HTEEX    ELECTRIC    &    H/LTGr. 

Despite  the  "BARD  TIMES' 


WESTINGHOUSE  ENGINE 

Sales  for  1894   foot  up  a  total  of  270  Engines,  aggregating  37,915  H.  P.     No 
endorsement  of  the  continued  popularity  and  success  of 

WESTINGHOUSE    ENGINES 

could  be  more  emphatic!  Three  types  covering  every  grade  of  service. 


COMPOrMD. 

5  to  1000  H.  P.  For  electric  lieht- 
ing,  electric  railways  and  high 
RFiide  service  generally. 


STANDARB. 

5  to  250  H.  P.    A  high  class  steam 
engine  for  all  purposes. 


5  to  75  H.  P.     Low  in  price  and 
thoroDghly  reliable. 


CATAIiOGUE  OX  APPLICATION. 


The  WESTINGHOUSE  MAGHINE  GOMPANY 


PITTSBURC,  PA.,  U.  S.  A, 
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Jast  What  Yo(i  flre  liooklDO  For  I 


A  NEW  AND  VALUABLE  BOOK. 

ELECTRIC  LICHTING  PLANTS 

THEII^    COST    -^3>T:0    0^>E]I5-A-TI03iT. 


f 


Data  compiled  from  station  reports  of  electric  lighting  plants  employing  overhead  circuits,  with  suggestions  pertaining  to 

the  information  usually  desired  by  the  non-technical  purchaser. 

With  Numerous  Illustrations,  Diagrams,  Plans,  Tables,  Etc.    275  Pages.    Cloth.    Price  $2.00,  Postage  Free. 

This  work  gives  all  necessary  data  for  the  erection  of  an  electric  light  plant  of  any  size. 

THE  COST  OF  ARC  LIGHTING.  THE  COST  OF  INCANDESCENT  LIGHTING. 


READ  THE  TABLE  OF  CONTENTS: 


Alternating  Arc  Lamps,  Arc  Plants,  Belting,  Boilers,  Boiler  Settings,  Boiler  EfBciencies,  Books, 
Bailding,  Cost  of  Arc  Dyoamoe  and  Lamps,  Cost  of  Arc  Plants  Erected,  Cost  of  Alternating  Dynamos, 
Cost  of  Alternating  Plants  Erected,  Cost  of  Belts,  Cos":  of  Boilers,  Cost  of  Brick  Chimneys,  Cost  of  Cop- 
per for  Alternating  Circuit,  Cost  of  Corliss  Engines,  Cost  of  Compound  Corliss  Engines,  Cost  of  Com- 
pound High  Speed  Engines,  Cost  of  Condensers,  Cost  of  Friction  Clntch  Pulleys,  Cost  of  Heaters,  Cost 
of  High  Speed  Engines,  Cost  of  Incandescent  Dynamos,  Cost  of  Idlers,  Cost  of  Injectors,  Cost  of 
Meters,  Cost  of  Motors,  Cost  of  Operating  Lamp*  per  hoar,  Cost  of  Power  Generators..  Cost  of  Poles, 
Cost  of  Plain  Pulleys,  Cost  of  Pillow  Blocks,  Cost  of  Pumps,  Cost  of  Shafting,  Cost  of  Shaft  Couplings, 
Cost  of  Stacks— iron,  Cost  of  Stacks — brick,  Cost  of  Steam,  Coat  of  Transformers,  Cost  of  "Wire, 
Chimneys,  Circuit  Loss,  Contract  Blanks,  Current  Distribution,  Circuits— overhead,  Circular  Mils  of 


Wire,  Depreciation,  Direct  Connected  App:iratus;  Dynamos,  Dynamo  Data,  Economy  of  CondeneiQg, 
Economy  of  Covering  Steam  Pipes,  Economy  of  Heater,  Efficiency  of  Engines,  Engines,  Equivalent 
of  Current  in  Horse  Pow^r.  Equivalent  Rates  of  Lighting,  Fuel,  Horse  Power  of  Belting,  Horse  Power 
of  Motors.  Horse  Power  of  Shafting,  locandescent  Arc  Lamps,  Instruments,  Instructions  for  Employes, 
Insulation,  Labor,  Load  Chart,  Meter  Connections,  Municipal  Ownership.  Natural  Gas,  N,  E.  L,  A.  Stand- 
ard Rules,  Oil,  Outcome  of  Practical  Management,  Pole  Line,  Pulleys,  Rope  Transmission,  Resistance 
of  Wire  Rules-Fire  Underwriter^  Report  Com.  on  Data  N-  E.  L.  A.,  Reports  of  Cities  Owning  Plant, 
Beport-i  of  Cities  Contracting,  Stock  Boom,  Shafting,  Transformers.  Transfonner  Carves,  Wiring 
Tables— Primary  Wiring.  Wiring  Tables — Secondary  Wiring,  Wiring  Tables,  Motor  Wiring,  Wire,  Wire 
Formula,  Water  Power,  Wood  as  Fuel. 


The  Only  Book  of  Its  Kind  in  the  English  Language.    Price,  $2.00. 


ELECTRICITY  FOR  ENGINEERS. 


New  Edition,  Just  Out!    Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTENTS.— CHAPTER  I:  Electricity;  Positive  and  Negative;  Conductors,  Non- 
conductors and  Insulators;  Electro-Motive  Force;  Volts;  Besiatance;  Ohms;  Current:  Amperes.— 
CHAPTER  II:  Dynamos;  Magnets;  Field  Coils;  Electro  Magnets;  Permanent  Magnets. — CHAPTER  III: 
Armatures,  Conatrnction  of,  Different  Kinds  of;  Commutators,  How  Made  and  Connected;  Heating  of 
Armatures;  Eddy  Currents.— CHAPTER  IV:  Tlie  Current;  How  Produced;  Induction;  Series  Wound 
Dynamos;  Shunt  Wound  Dynamos;  Exciting  the  Fields;  Constant  Current  and  Constant  Potential  Dyna- 
mos; Series  and  Parallel;  Parallel  or  Multiple  Arc  System.  — CHAPTER  V:  Incandescent  Lampp;  Fila- 
ments; Connections;  Flashing;  Eshauetlng;  Testing;  Candle  Power;  Operated  in  Series;  Automatic 
Cut-Oat;  In  Multiple  Arc  or  Parallel;  Multiple  Series;  Multiple  Series  Cnt-Out;  Three  Wire  System. — 
CHAPTER  VI:  The  Arc  Light;  How  Formed;  Causes  of  TjDBteadiness;  Remedy;  Effect  of  Shades  or 
Globes;  Shape  of  Carbons  under  Different  Conditions  of  Burning;  Arc  Lamps;  Reeulating  and  Cut-Out 
Mechaniam;  Action  of  Current;  C  utch  Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.— 
CHAPTER  VII:  Commutators  and  Brushes;  The  Brush  Commutators;  Brushes;  Different  Styles  of 
Brushes;  Double  Brushes;  Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position 
of  Brushes*  Sparking  at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing. — CHAPTER  VIII:  Cur- 
rent Regulation;  Hand  Regulation;  By  Position  of  Brushes;  Resistance  Bos;  Resistance  Coils.— CHAP- 
TER IS;  Americ<in  System  of  Automaiic  Current  Regulation  ;  The  Dynamo;  Regulator;  Action  of  Regu- 
lator.—CHAPTER  X:  Biush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of 
Circuits  through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial:  Dial 
Controller;  Circuits  and  Connections  of  No.  8  Brush  Dynamo;  Circuits  of  Compound  Wound  Constant 
Potential  Brush  Dynamo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regulator;  Circuits  of  Regu- 
lator; Circuits  of  Dynamo;  Action  of  Reenlator;  Howell  Pressure  Indicator;  Diagram  of  Circuits;  De- 
scription of  Parts  and  Operation.- CHAPTER  XII:  ExeeLeior  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature;  Diagram  of  Circuits;  Tlie  Regulator  and  Motor;  Action  of  Regulator.  — CHAPTER 
XIII;  Schuyler  System  of  Automatic  Current  Regulalion;  Dynamo;  Armature,  Commutator  and  Brushes; 
Diagram  of  Circuits  in  Armature  and  Field;  Regulator;  Circuits  in  Regulator  —CHAPTER  XIV:  Thom- 
son-Houston System  of  Automatic  Current  Regulation;.  Dynamo:  Armature:  Commutator  and  Brushes; 
Controlling  Magnet;  Wall  Controller;  Diagram  of  Circuits;  Air  Blast— CH.\PTER  XV:  Waterhouse  Sys- 
tem of  Three-Brush  Automatic  Oorrent  R-gulation;  Dynamo;  Extra  Brush;  Resistance  Coils  and  Regu- 
lator.—CHAPTER  XVI:  Ampere  Meters;  Tangential  Scale;  Solenoid  M-ters.— CHAPTER  XVII:  Volt- 
meters; Pressure  and  Potential  Indicators. — CHAPTER  XVTII:  Testing;  Galvanometers;  Astatic  Needle; 
Differential  Apparatus.- CHAPTER  XIX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Circnite 
and  Methods  of  Use;  Bridge  and  Rheostat;  Round  Form;  Square  Form. -CHAPTER  XX:  The  Magneto 
as  a  Testing  Instrument;  Armature;  Field;  Bell;  Diagram  of  Circuits.— CHAPTER  XXI:  Coupling  Dyna- 
mos Together;  In  Series;  In  Shunt;  Series.  Shnnt  and  Compound  W'ound  Machines.— CHAPTER  XXII: 
Switches  and  Switchboards;  Loop  Switch;  Plug  and  Socket :  Change  Over  Plug  and  Socket;  Conclusion. 
CHAPTER  XXIII:  Electric  Motors,  General  Principles  the  Same  as  in  Dynamos;  Types;  Shunt  and 
terles  Motors  Suitable  for  all  General  Purposes;  Regulation  of  Shunt  Motors;  Of  Series  Motors;  Conn- 
er E.  M.  F.;  Direction  of  Rotation  and  Direction  of  Current;  Starting  Motors;  Diagram  of  Connection. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dynamo9;Principle3  of  "the  Field. 
Field  Current  Armstare;  Winding;  Connections;  Lamination;  Different  Types  of  Alternators;  Regula- 
tion; Leading  Systems;  The  Brush  Generators;  Magnets;  Armature;  Principles  of  Induction. — CHAP- 
TER II:  Dynamos.  Continued;  The  Mordey  Alternator;  Stationary  Armatures;  Field  Magnets;  Ferrantl 
Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  III:  Dynamos,  Concluded;  Siemens  Dyna- 
mo; Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo;  The  Armature;  Self  Induction;  Regula- 
tion— CHAPTER  IV:  Induction  Coils;  Converters;  Transformers;  Economy  of  Distribution;  An  Elec- 
trical H.  P.;  Losses  in  Conductor;  Induction  Colls;  Effect  of  Induction;  Transformers.— CHAPTER  V; 
Transformers,  Continued;  Induction  Coils;  Converters;  Transforming  Up  and  Down;  Design  of  Trans- 
formers; The  Static  Charge;  Protection  Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil 
Protector;  Different  Types  of  Transformers.-CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regu- 
lation; Winding  of  Transformers;  Connecting  to  Circuit;  Regulation;  Safety  Fuses.- CHAPTER  VU: 
Parallel  System;  Series  Arc  Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit; 
Secondary  Circuit;  Placing  of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit. — CHAPTER 
VIII:  Lines  of  Force;  Hysteresis;  Masnetic  Penetration;  The  Circuit  of  Lines  of  Force;  Experiments 
with  Magnet;  Rapid. ty  of  Reversals  and  Hysteresis.— CHAPTER  IS:  Are  Lamps;  In  Series;  The  West- 
inghouse  .\rc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  Flat  Carbons.- CHAPTER 
X:  Arc  Lamps,  in  Multiple;  Slattery  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operation.— CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Cnrrents  Differ 
from  those  used  with  Continuous  Currents;  Ammeters;  Voltmeters:  Description  of  Several  Forms  of 
luetruments  -CHAPTER  XII:  Mea-uring  Instruments,  Continued;  Hot  Wire  Instruments;  The  Cardew 
Voltmeter:  Details  of  the  Instrument;  Low  Potential  Voltmeter,  — CHAPTER  XllI:  Voltmeters:  Double 
Coil  Voltmeter:  Two  Types.— CHAPTER  XIV:  Spring  Meters;  Curled  Spring  Met«r.— CH.\PTER  XV: 
Twisted  Strip  Instruments;  Diagram  of  Connections  and  Operation  of  Instrument.— CHAPTER  XVI: 
Recording  Meters;  Stanley  Meter;  Coostruction  and  Principles  of  Operation;  Diagrams  of  Parts;  Slattery 
Induction  Meter;  Description  of  Parts  and  Principles  of  Operation;  Watt  Meter;  Thomson  Meter. 
—CHAPTER  XVII:  Generators  in  Parallel;  Difficslties  in  Operating;  Alternate  Current  Generators  in 
Parallel;  Arrangements  of  Circuits  and  Machines  for  Operating  in  Parallel;  Diagram  of  Common  Ar- 
rangement of  Machines  and  Circuits.— CHAPTER  XVIII:  Ohm's  Law;  Strength  of  Current;  Formulas 
and  Examples;  Power  and  Heating  Effects  of  Currents.— CHAPTER  XIX;  Ground  Alarms  and  Leak 
Detectors. 


PRICE,  $2.50. 


Orders  for  Above  Books,  or  any  other  Electrical  Works,  Promptly  Filled  on  Receipt  of  Price.     Postage  Prepaid. 


ELEGTRIOIAN  PUBLISHIN6  CO.,  6  Lakeside  BIdg.,  Chicago. 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


B.  J.  Arnold,  Mem.  a.  i.e.  e., 

Consulting  Electrical  Engineer, 

Specialty:  Electric  Bailways  and  Power  Sta- 
tions. 

574-576  Koolcery,  ChicaeO- 


/N.  S.  Amstutz, 

I  Mechanical  and  Electrical  Engiaeer, 

Nno  Electrical  Devices  Perfected  for 
I  Shop  Construction. 

Teita,  Plana,  Eitlmaten, 
SaperrisiOD  and  Expert  OplnlonB. 

£9  Blackstone  Bl(1s»  CleTeland.O 


The  Consolidated  Eng.  Co., 

DeeignerB  and  Builders  of  Electrlo 
Light  and  Power    Plants,     Electrlo 
Ballwaye,  Water  Works,  Ice  Mating 
and  Refrigerating  Plants. 
821  Pine  Street,      -      -     -     St.  Lotus. 
Alfred  C.  Einstein,  Prest.  and  Treas. 

Thomas  V.  Hall,  Vlce-Preet  and  Secy. 

John  A.  Henry,  Supt.  Electrical.  Con. 


Chas.  G.  Armstrong, 

Expert  and 
Electrical  Engineer, 

Anditorinm  Tower,  Chicaeo. 


Wm.  H.  Bryan,  M.  Am.  SCO. M.E. 

Mechanical  and  Electrical 
Engineer. 

QonHultatlona,  Keporta,  Eatlmatee,  Plans,  Speol- 
floatlone.  Superintendence,  Tests,  Purchafllng. 

Tnmer  Building,  St.  l^ouis. 


The  Allen-Hussey  Co . 

General  Electricians  and  Contractors. 
Electric  light  and  power  construction,  incan- 
descent light  wiring;  telephone,  watchman's 
cloct,  annnnciator,  burglar  alarm,  electric  bell 
syptems,  etc.  Esllmateg  furoiehed  from  archi- 
tects' and  enijineers'  specifications.  Telephone, 
Main  lOfil.  Established  1S89;  Incorporated  1B92. 
asil-«i:i  Kandoipli  !*t ,  Chioaeo. 


Goltz  &  Sinclair, 

Electrical  Engineers  and  Contractors, 
Manufacturers'  Agents, 
Tel.  912.  Agents  for  Ideal  Engines. 

Academy  Bids.,  3Iil^raakee, 'Wis. 


William  D.  Ball,  b.  s.  (E.  e.) 

J  Consulting  Engineer, 

I  16S7  Monadnocls  Bldg:., 

Cliicaso. 

Telephone  Main  3946. 


Foree  Bain, 


E'ectrical  ard 
Mechanical  Engineer. 

Plana,  Speclficotions  and 
General  Engineering. 
Expert  in  Patent  Causes. 

Suite  1G57.  7  658  and  1659 
Monnclnock  Bmldin^,  CHICAGO. 


Consulting, 

Designing, 

Supervising, 

Constructing, 

Testing. 


BOOKS 


On    electrical   subjects   sent    to    any 
address  on  receipt   of  price,   postaffe 

Electrician  Publisliing  Co., 
6  Lakeside  Building.         -        CHICAGO. 


westeri 

Dry  BatteI 
-'"-     'I 

lOl^N  CfRcurr  Wo«| 

"ESTERN  ELECTKlCiS 

5i.--i75S[L.T:iSr;3T 

*K*.DC,IIl*:;iS-EEa|| 


DRY  BATTERY. 

NONE  BETTER. 

WESTERN  ELECTRIC  COMPANT. 


CHICAGO. 


NEW  YORK. 


Dictionary  of  Electrical  Words,  Terms  and  Plirases. 

StO  lllnstratioas.    Cloth  Binding.    Type  Pages  10  x  7  inches.      Price,  postage  Prepaid,  to  any  part  of  the  -fporld,  S5.00. :      - 


.^62  donble-colnmn  Paees. 

This  Dictionary  includes  5,000  distinct  Words,  Terms  and 
Phrases.  Bach  of  the  great  classes  or  divisions  of  electrical  investiga- 
tion or  utilization  comes  under  careful  and  exhaustive  treatment.  For 
some  reasons  it  deserves  rather  to  be  called  in  Encyclopsedia  than  a 
dictionary. 

The  Scheme  of  Treatment  is  as  follows: 

1st.  The  words,  terms  and  phrases  are  invariably  followed  by  a  short, 
concise  definition,  giving  the  sense  in  which  they  are  correctly  em- 
ployed. 

2d.  A  general  statement  then  follows  of  the  Principles  Of  Electri- 
cal Science  on  which  the  definition  is  Founded. 


3d.  When,  from  the  complexity  of  the  apparatus,  or  from  other  con- 
siderations, it  has  been  thought  desirable  to  do  so,  an  Illustration  or 
Diagram  of  the  apparatus  is  given. 

4th.  To  facilitate  study,  an  elaborate  system  of  Oross  References 
has  been  adopted,  so  that  it  is  as  easy  to  find  the  definitions  as  the 
words,  and  aliases  are  readily  detected  and  traced. 

In  applying  these  rules  great  care  has  been  exercised  to  secure 
OLBARNESS,  to  the  end  that  while  the  definitions  and  explanations 
shall  be  SATISFACTORY  TO  THE  EXPERT  ELECTRICIAN,  they 
shall  also  be  SIMPLE  AND  INTELLIGIBLE  to  those  who  have  had  no 
training  at  all  in  electricity,  or  are  novices  in  the  art. 


aEisTiD  iisT  icoxrrR  oniDEia  i>ro"W". 


ELECTRICIAN  PUBLISHING  CO.,    6  Lakeside  Bmldine,  Chicago,  Illmois. 


R.  D.  NUTTALL  COMPANY,  Allegheny,  Pa, 


MANnrAOIUBEKS  OF 

Electric  Railway 
Supplies. 

mm 


THIS  IS  THE  IMPROVED 
NUTTALL  TROLLEY. 


GEARS,   PINIONS, 

BEARINGS,  TROLLEYS, 

TROLLEY  WHEELS 

AND  HARPS. 


TRYITONCE,  AND  YOU 
WILL  WANT  NO  OTHER. 


The  ISTgest  and  most  urosperons  otreet  railway  companies  In  the 
country  are  nsing  onr  snpplles.  and  they  prefer  them  lo  all  others  on 
account  of  greater  strength  and  dnrability.     Correspondence  solicitpd. 

CHAS.  J.  MAYER,  600  Betz  Building,  Pliiladelphia,  Pa.,  Middle  States  Sales  Department. 
OHAS.  N.  WOOD,  180  Summer  St.,  Boston,  Mass.,  New  England  States  Sales  Department 
STANDARD  K'Y  SUPPLY  CO.,  Monadnocli  Blocli,  Chicago,  lU.,  N.  W.  States  Sales  Department. 
A.  S.  PARTRIDGE,  Bank  of  Commerce  Building,  St.  Louis,  Mo  ,  S.  W.  States  Sales  Department. 
CHAD.  A.  GAVAGNA,  Neave  Building.  Cincinnati,  Oliio,  Central  States  Sales  Department. 


F.  A.  ESTEP. 

President  and  Treasurer. 
J.  E.  MoQINLEY, 

Vice-President. 
F.  8.  MARTIN, 

Superintendent  of  Works. 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS. 

Becent  Improvemente  made  in  the  New  American  Turbine  have  increaBed  the  power  as  per  their  diam, 
eter,  and  produced  greater  efficiency  from  whole  to  half  water  than  any  other  tarbine,  as  evidenced  by  the 
following,  copied  from  certified  tests  made  at  Holyoke  Mass.,  on  the  dates  named,  and  signed  by  A.  F.  Si'-k- 
man,  engineer  In  charge  of  experiments,  and  E.  S.  Waters,  hydraulic  engineer. 

The  originals  of  these  cerHficates  and  tests  of  other  sized  wheels  can  be  seen  at  onr  office. 


"f      Test  of  a  45  inch  Wheel-July  9,  1894. 

Teat  of  a  43-inoli  "Wheel  -July  14,  1894. 

J 

Head. 

Bev.per 
Mln. 

Cu.  Ft.  1  Horse 
per  Sec.  Power. 

P'rCent 

Head. 

Rev.per 
Min. 

Cu.  Ft.  1  Horse 
per  Sec.  Power. 

P'rCent 

-J  Whole  Gate 

^  «    :: 

16.06 
16.« 
16.78 
n.03 
16. 8S 

119.17 
122.0(1 
117.33 
111.83 
118.67 

141.58 
127.18 
112.60 
98.12 
82.1-7 

205.27 
196.19 
175.74 
149.99 
118.40 

79  76 
82.58 
82.18 
79.31 
76.62 

Whole  Gate 

% 
% 
% 
V, 

16.33 
16.66 
16.59 
17.13 
17,48 

128.00 
134.80 
129.33 
125.26 
121.00 

134.18 
120.85 
104,86 
92  76 
70.80 

199.56 
188.14 
162.89 
142.40 
98.86 

80.60 
83.09 
82.77 
79  21 
70,60 

Por  Information  and  aatalogae  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO..Dayton,0.,U.S.  A. 


/|NNI/NOAT0115.BELL5.BaTTERies^ 

V  (OATALOQUES  AND  QUOTATIONS  ONAPPLIMTION , 

PARTRiefe^TER(0./J^l?5;°;econd  ${ 

63<ABU?HED    I86r 


2j\/£ost   HD-ULraTole   ^atter^r   Cells   ^rod."u.ced.. 


TH.TJ&v^na 


S3    rt-  e- 

P      ^  CD 

^  '^  m 

e*     P  (TD 

?     <§  ^' 

CO  a 

QD 


Manufactured  by  The  Butler  Hard  Rubber  Co.,  33  Mercer  St.,  N.  Y. 


By  E.  A.  UERRIIil., 

176  Pages.    Price,  prepaid,  fl£0. 


For  the  use  of  Electricians^ 
Engineers   and  Architects. 

NO    MAN 

contemplating  the  erec- 
tion of  an  electric  light 
plant  can  afford  to  be 
WITHOUT  IT. 


Electrician  PnblisMngCoipany, 

6  LAKESIDE  BUILDING,  CHICAGO. 


PORCELAIN^ 


[ANUFACTORY. 


''^'i^^'^^S^s,^^^^^^ 


^^W^^„1'BhooklVn,N.Y, 


Gas, 
Gasoline 


THE  OTTO 

ENGINES 


and 
Natural  Gas 


Electric  Lighting. 

Sizes  2  to  250  H.  P, 

Electric  Light  Plants  in  Operation  from 
2  to  250  H.  P. 

Bt"^      The  Otto  Gas  Engine  Works, 

PHILA1>R£,PHIA, 


THE  MeCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work. 

dves  more  poTver  as  to  fUanieter  ^rith  a 
higher  pereentaee  of  ueefal  effect  than  any  other 
^VBter-^vheel  lieretofore  made.  All  sizes,  right  and  left 
band,  are  bnilt  from  patterna  perfected  under  eystematio  tests  in 
the  Holyoke  Teetlng  Flume. 

Parties  having  power  plants  which  are  unsatisfaotory,  and 
those  contemplating  the  Improvement  of  powers,  will  find  It  t« 
their  interestto  Confer  with  me,  as  I  am  'n'illing  to  gnar- 
antee  resnlts  irhere  others  have  failed,  no  rnat* 
tep  what  niakeof  tai'hinp  has  been  in  use.  STATE 

rr6cir£Micnt)!^    and    mcmi>    fob    cata- 

S.  MORGAN  SMITH.  York,  Pa. 

Eetlxnates  fumlelied  for  complete  power  plants  and 
iQSQlts  guaranteed. 


MICA 

Eugene  Munsell  &  Co. 

21S  WATER  ST..  N.  V. 


TAPER  RINQS, 
TUBES,    - 
Stamped  Solid  Sheet       SEQIHENTS, 
SEQAIENTS  TROUGHS. 

..D  RHEOSTAT  PLATES,  CLOTH,  &c  Mica  Insulator  Co. 

S^nd  tor  CjlalogTje  and  Prices. 


rilCANITE 


_     ASKNTS  miTH    ru 

A.  S.  PAtlTKIDGE, 
3'k  Corameroe  BdV.  St.  Louis. 
J.  W.  BltOOKSi  CO.,fii 


L   STOCKS   ON    HANOI, 

SINCLAIR  RANDALL, 

S9  W.4tnSt.,  Cindnnati. 

i  Market  St  ,Sai 


218  WATER  ST..  N.  Y. 


Our  New  Book  Catalogue 


"Which  is  now  ready,  contains  100  pages  and  will  be 
found  of  unusual  interest.  Anyone  wishing  to  obtain 
a  complete  list  of  all  the  electrical  books  published 
to  date,  together  with  descriptions  of  the  most  im- 
portant, can  do  so  by  writing  us. 

ELECTRICIAN  PUBLISHING  CO. 

- 6  Lakeside  Building.  CHICAGO. 

Successful  /iDanut'acturera  art- 

wont  to  investigate  fullj  before  adopt- 
ing a7iy  mechanical  appliances,  and  it 
IS  to  such  that  we  sell  our  Vacuum 
Peed  Water  Heater  and  Purifier,  the 

Webster    Separator,    and    Willianies 

Vaatuni  System  of  Steam  Heating. 

We  will  de  pleased  to  send  you  Catalogues  of  these. 

Marten  Mebster  &.  Co., 

No  5.  <Siamaen,  It.  3- 

N  tw  York— 126  Liberty  Strt-et.  Cbicaqo — Uonadnock Building. 


Garlock  Packings 

FOR  STEAM,  ■77ATER,  GAS,  AMMOKIA,  Etc. 

m\M\  WAlER-FEOOr  EYDHAULIC  FACOS. 

Economical,  B.eliable,  Durable  and  G-oiaranteed. 

Correspondence  Solicited.     Send  for  Oatalogue  and  Prices. 

THE  GAf^lPCKpACiflHG  (o. 


NEW  YORK,     PHtLADELPHIA, 
BOSTON,  PITTSBURGH, 

CHICAGO,         OMAHA, 
SI,  LOUIS, 


Factories  and  Main  Offices: 


Palmyra.  N.  Y.         Rome,  Ga. 
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"CllMAX"siER 

.  Three  Boilers  Sold  Chicago  Edison  Co. 


The  Only  Boiler  Tested  at  the  World's 
Columbian  Exposition. 

The  only  NON-EXPLOSIYE  boiler  made. 
Will  save  you  money  on  coal. 
Built  in  units  from  60  to  1600  H.  P. 


MANUFACTURED  BY 


new  Catalogue. 


ClonbrockSteam  Boiler  Works, 

Grinneil  and  Court  Sts.,  BROOKLYN,  N.  Y. 


a 


BRACE  UP 


ff  your  Boilers  with  the  HnMlon  Pat, 
Boiler  Brace,  piessedfrom  a  solid 
piece  of  best  Flange  Boiler  Steel.  No 
Welds. 


Stroiigerf  Stiffev  and  L,ightef  than  Ifon, 


LUKENS  IRON  AND  STEEL  CO. 

Coatesville.  Penna. 

PHILA.  OFFICE.  403  Bullitt  Buildiiig. 
WRITE  rOK  CIRCILAK  NEW  YORK  OFFICE,  '49  Broadway. 


Watertown  Engines 


Will     meet   any   guaranty    in    regulation, 
economy  or  general  efficiency. 

Watertown  Steam  Engine  Co., 

WATERTOWN,  N.  Y. 

■\Vatertown  Steam  Engine  Co.,  1136  Monadnock  Blk.,  Chicago. 
WatertownSteamEngineCo.,  120  Third  Ave.  N.,  Minneapolis. 
Watertown  Steam  Engine  Co.,  224  W.  Main  St ,  Louisville. 
Kowell  &.  Chase  Machinery  Co.,  Kansas  City. 
Pond  Machinery  Co.,  St.  Loula, 


Save  Money  and  Economize 

BY  USING 

GREEN'S 
ECONOMIZER 

FOR  STEAM   BOILERS. 

Can  be  applied  to  any  type  of  boiler  without 
stoppage  of  works. 

High  temperature  of  feedwater  much  above 
boiling  point. 

Catalogues,  Plans  and  Specifications 
on  Application. 

SOLE  MAKERS  IN  THE  UNITED  STATES 


THE  FUEL  ECONOMIZER  CO., 


MATTEAWAN,  N.  Y. 


CHICAGO    OFFICE, 


574   THE   ROOKERY. 


WE  DON'T  MAKE  ANYTHING  ELSE 


Send  for  Cataloeae  "A" 

And  Frinted  Matter. 


UT  Tabular  and  6-iDch  Tabe  Boilers,  Flange  Steel,  Weldless  Braces,  Eclipse  Manholes. 

FULTON  STEAM  BOILER  WORKS,  BIGflUOND,  IND 


THE  BROWNELL  &  CO.,  Dayton,  Ohio, 


,*^ 


Manufacturers  of 

AUTOMATIC, 

THROTTLING 

ENGINES, 

BOILERS, 

STANDPIPES 

TANKS  and 

GENERAL 

SHEET  IRON 

WORK. 


Having  one  of  the  largest  boiler  manufactories  in  the  country, 
equipped  with  the  latest  and  most  approved  machinery,  we  are 
orenared  to  eauio  Comolete  Steam  Plants  ready  for  operation. 


FOK    THE- 


BIHDERS  ^"T^i  5-]^'-" 


J.  C.  BRILL  COMPANY,  PHILADELPHIA, 

BUILDEES  or  EAUWAT  AND  TEAMWAT  OAES  OF  ALL  GLASSES. 


Special  attention  given  to  the  building  of  Electric  Motor  and  Trail  Oars, 
Bulldera  Ot  Brill  No.  21  Truck  with  BoUd  forged  frame,  and  "Eureka"  Maximum  Traction  Plvotoi  Truck. 


THE 
IMPROVED 


ROOT  YuVe"  boiler. 


Best  Adapted  to 

High  Pressures. 

HIGHEST  ECONOMY. 

Absolutely  Dry  Steam. 


ABENDROTH  &  ROOT 

MFG.  CO.. 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R'y. 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'clock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  office,  207  Clark  Street. 


Cleveland.O. 

80  SENECA  ST., 

NearDnioBDopot. 

New  Gear  Shop. 

GEO.  B   GRANT. 


■lupri.ved  Racine  High  Speed 


5UPERI0II  RE60LAnON 
AND  ECONOMY  roK  . 

KECTRICJJPING 

AH  sizes  carried  In 

stock. 
Over  2.000  In 

use.  ■ 


Marine  and 

Yacht  Enffines, 

Porcupine 

and  Tubular 

Boilers, 


t  "WORKS;  Racinb,  Wis.  " 

W.  F.  PARISH,  General  Sales  Manag^er, 

Home  Insurance  Building,  CHICAGO. 


,^oS's .V^^'c^u^Es  PHOSPHOR-BRONZE. 

RECyRAOE  MARKS.  INGOTS,  CASTI  NGS,  WIRE,   S  MEET    &C. 

The  Phosphor  BRONZE  SmeitincCO-Limited 

2  200WASHINGT0NAVE,PHILflDELPH|A.,PA. 

ORIGINAL  MAhJUFACTURERS  OF  PHOSPHOR-' 

"g?ii:"r^(?i~     •'     Bronze  IN  THE  United  States  AND  Sole 
J^A^f>/u,-u-JJwv^.    Makers  of"ELEPHANT  BRAND"Phosphor-Bronze. 
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MORRIS,  TASKER  &  CO., 

INCORPORATED. 

Offices,  222-224  S.  Third  St..  Philadelphia,  Pa. 


1888. 


PASCAL  IRON  WORKS,  DELAWARE  IRON  WORKS, 

PHILADELPHIA.                                                   NEW  CASTLE,  DEL. 
Manufacturers  of 

Bier  Mes,  Wriill  Iroi  PijBS  ail  Fitliis. 

ELECTRIC  LIGHT  and  RAILWAY  PIPE  POLES  A  SPECIALTY. 

TheS.K.O.  TWO-PHASE  ALTERNATING  CURRENT  SYSTEM. 

The  only  complete  and  perfected  system  by  whlcli  light  and  power 
can  be  supplied  from  the  same  generator  and  circuit. 

GENERATORS  have  no  moving  wire,  no  collectors  or  brushes. 
Highest  Eflaciency,  Best  Regulation.  Motors  excel  in  simplicity  of 
construction  and  operation. 

Many  Plants  now  in  Operation 

Both.  East  and  "West. 

Stanley  Transformers  have  an  established  reputation  and  are  the 
standard  with  which  all  others  are  compared.  Most  efficient,  best 
regulating  and  safest.  Insured  for  1  percent,  per  annum.  All  stand- 
ard sizes  and  voltages  carried  in  stock  at  Pittsfield  and  Chicago. 

STANLEY  ELECTRIC  MFfi.  CO., '"^^Ts'l^" 

WESTERN  OFFICE,  307  DEARBORN  ST.,  CHICAGO. 


GLEASON'S  STANDARD  FIXTURE  CUT-OUTS,  ETC.,  .ETC. 


GLEASON'S  LIGHTING-BUG  CUT-OUT. 


FULL  SIZE  CUT  nvhen  Closed) 

OF 

Cleison's  Porcelain  Li^bting-Bu^  Cut-Out, 

with  porcelain  covttr. 

Smallest  Covered  Solid  Porcelain  Cut-Out 
on  the  Market. 


Enlarged  cut  showing  construction  nt  Gleaaon's  Porcelain  Lighting-       Price  Each,  Complete,  2!ii  CtS,  Liat. 

Bug  Cut-Out  covered  w  1th  porcelain. 


PRICES 
SUBJECT 

TO 
REGULAR 
DISCOUNT. 


OYithoul  CoYer  ) 

Price  Each  10  cts.,  in  Porcelain, 

FIXTURE  WIRE 

SEPARATE  FROM   FUSE  WIRE 

WHILE  ON  SAME   BINDING   POST. 

Best  and  Smallest  Cut-Out  Made. 

F.  P.  GLEASON  MFG.  CO., 

CHicAoo  oppioe:       181  to  189  Mefcef  St., 

91    DEARBORN   ST.  COR.   HOUSTON   ST.. 

E.  L.  JOHMSON,  M.nager.  NEW  YORK  CITY. 
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MARO  S.  CHAPMAN,  Pres.  THOMAS  C.  PERKINS,  Vice-Pres.  JOHN  L.  BUNCE,  Sec'y  and  Treas.  TH.  GONET   Supt 

THE  MATHER  ELECTRIC  COMPANY, 


Power  Generators  for  Liahtina  and  Railway  Purposes, 

Complete  Station  Equipments. 

Mather  Apparatus  for  sale  'exclusively  in  their  respective  territories  by  the  following  well-known  and  reliable  Contractors: 

J.  HOLT  GATES,  1140  Monadnock  Buildins,  Ghicaso,  Western  Contractor. 

H.  B.  COHO  A  CO.,  803  Broadway,  New  'Fork:    Slew  Tarb  City,  Brooklyn  and  Ticlnity  and  New  Jersey. 
e.  U.  ANCrlEB  &  CO.,  84  Federal  St.,  Boston,  Mass  :    New  Eogland. 

et.  N.  BJbAKE,  Blmlra,  New  Xork :    Northern  and  Western  New  T'ork. 

THE  WILL  &  FINUK  OOSPAN  If,  818  UarKet  St.,  San  Francisco,  Cal. :    Agents  for  the  Pacifle  Coast. 


HELIOS  CORED  CARBONS 


For  Alternating 
and  Direct  Currents. 


Attempts  have  been  made  in  this  country  to  produce  a  satisfactory  cored  carbon,  but  failure  resulted  in  every  case.    We  can  now  assure  the 
Electric  Light  Companies  that  our  "HELIOS"  CARBON  is  made  of  the  same  ingredients,  in  precisely  the  same  way, 

By  the  man  who  made  them  in  Germany. 

We  shall  be  glad  to  hear  from  the  Electric  Light  interests  of  the  country  in  relation  to  carbons  for   both  alternating  and   Direct  Currents. 
A  memorandum  book,  with  tables  showing  the  relation  between  millimeters  and  inches,  with  a  list  of  ordinary  sizes  of   "HELIOS"  CAR- 
BONS of  our  manufacture  will  be  sent  on  application.     Reduced  Prices  on  Solid  Carbons  for  Series  Arc  Lighting. 


NOTE  THIS  OFFER:— Let  us  know  by  telegraph  the  price  you  are  now  paying,  stating  yea/rly 
consumption,  and  we  will  guarantee  to  heat  it  from  50  cents  to  $2.00  per  thousand. 

THE  WASHINGTON  CARBON  COMPANY.   -  PITTSBURG,  PA. 

A  NJEW  BOOK  I 

New  Dynamo  Tenders'  Hand- Book. 

226  Pages.       I '^ 8  Engravings.       Hand-Book  Size. 

Lieut.  P.  B.  Badt's  latest  addition  to  our  famous  hand-book  series,  of  which  30,000  copies 

have  been  sold.    The  new  book  contains  more  than  twice  as  many  pages  and  twice 

as  many  engravings  as  were  comprised  in  the  old,  and  will  continue 

to  retain  the    distinction  of  being  the  ONLY  STANDARD 

WORK  for  the  practical  dynamo  man  and  the  learner. 


NOW  READY.  PRICE,  $1.00. 


G    LAKESIDE    BIULDING,    CHICAGO. 
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POROUS  .^^ 


Ifhy  not  set 
the  best  ¥ 


1888.    ,^y    1896 


^^^►^4-  Give  OS 


♦* 


^  trial  order. 


CUPS 


C  F.  SPIilTDOBF,  Mannfactnrer  of 


Telephone  Bobbins  and  Spark  Colle, 

17  to  27  VandewRtf  r  P-t  .  K^w  Yo'-k 


VULGABESTON 


CONTROLLER  PARTS. 

l¥e  are  prepared  to  farnish  these  for  the 
TTestinghonse  and  Greneral  Electric  Gom- 
pany's  Controllers. 


Also  Vulcabeston  Field  Magnet  Spools,  Braahliolder  Bushiags,  Comnmtator  Bings  and  Pieces  for 
Bpefiai  pcrposes.  Owing  to  its  toughness  and  heat  resisting  qualities,  Vulcabeston  is  the  most  practical 
material  for  the  above  purposes. 


Trolley  I«ine  Materials, 

Insulated  with  Moulded  Mica.  Acknowledged  as  the  Standard  for  all  practical  Teqairements. 


H.  W.  JOHNS  MFG.  CO., 

New  York.        Philadelphia.        Boston.  240  and  242  Randolph  St.,  CHICAGO.  ILL. 


Tlie  Best  Springs 

s^are  made  from/ 

We|nie0it^ze 

I         '          /  /Sprin/tempered-. 

■  ■   /fl^^  readyy^o  use  ■  •  •  ■ 

■  -^^^^  ^^'^^  '"  Sheets  for 
'^*"  flat  Springs  and  • 

Wire  for  Coiled-  ■ 


Springs 


&@ 


rhariesJt.Besia 

^^FINE    TOOUS— ^ 

CKicaao.  III.    \J.SI-\ 


rELECTRICALLY  DRIVEN  MACHINERY  IS  MODERN  AND  PROPER. 


CROCKER-WHEELER  APPARATUS  IS  THE  BEST  FOR  THIS  PURPOSE. 


I"!!!!  I  ^  liLIBERALLY  PROPORTIONED,  A  GENEROUS  FACTOR  OF  SAFETY  AND  ALWAYS  EFFECTIVE 
'if  you  allow  us  to  ADVISE  YOU. 

PDnPVCD    \A/UCCI  CD      Cl  CPTDin      Pn       ^-^^tTFACTUIiERS  AND  JELECTMICAL  ENGINEERS, 

unUvlxtli'ffnttLLii   lLluIiiIu    bUi|  newyork,    Chicago,    boston,    Philadelphia. 


INCANDESCENT  LAMPS. 

% 


Hanafaetiwed  by 


^^KJ^UNNJiiOJ^ 


WRITE  FOR  REDUCED  PRICES. 


»009   to  S017  Pine  St.,  8t.IiOiilB.3Ia. 


3iTeT7\r   3Z)37-r3.a,m.o   IBeltirLgr. 


Patent  Orooved  Belting  having  OroovM  rnnnias 
lengthwise  of  the  Belt,  serve  as  channels  to  per- 
mit the  escape  of  air  between  Belt  and  Paileys, 
to  euch  a  degree  that  the  air  cushion  is  orercome 
and  the  Belt  can  be  ran  very  slack,  thereby  taking 
the  heavy  strain  from  the  bearing*. 

SHULTZ  BELTIKG  CO.,  St.  Losls,  Ho. 

Agents  in  all  Principal  Cities. 

BRANCHES: 
164  Summer  Street,  Bostfyi. 

225  Pearl  Street,  New  York. 

129  North  3d  Street,  Philadelphia. 


LUNDELL 

DYNAMOS 
AND  MOTORS. 

Direct  Current,   Slow  Speed, 

Iron  Clad, 

In  Sizes  up  to  30  Kilowatts. 

Lundell  Dynamos  directly  connected 
to  any  type  of  high  speed  engines. 

For  Lundell  Dynamo  and  Motor  cata- 
logues, prices,  etc.,  address  the 

Interior  Conduit 
&  Insulation  Co. 

44  Broad  St.,  N.  Y. 


For  Incandescent 
Lamp 
Filaments.    . 


SILK  BRAID 

The  greatest  care  taken  in  prodaclng  a  uniform  articls. 

BOSTON  BRAID  MFG. CO., 

27  Beach  Street,  Boston,  Mass. 


THE  "LEWIS" 


Improved 
Gas  and  Vapor 
Engine 

For  Sunning:  Isolated 
Electric  Plants, 

Is  warranted  to  give  a  perfectly 
steady  light,  and  to  produce  the 
same  cheaper  than  gas  and  very 
much  cheaper  than  if  purchased 
from  a  central  plant. 

For  prices  and  particulars  In- 
quire of  the 

WEBSTER  MFG.  CO., 


1075  ^Vest  Flfteentli  Street, 


Electric  Lightiag  and 
Power  Apparatus. 


The.  Brush  Double  Arc 
Lamp  Patents  sustained  by 
repeated  decisions 
of  U.  8.  Courts. 


No.  10  Aro  Iiynamo,  lOOligtits,  ^,000  ctiiidlc  power, 


THE 


BRUSH 


ELECTRIC  CO., 


Agencies  in  all  large  cities. 

The  BusseU  &    Officer    Electrical 
Constroctioa  Co.,  Denver,  Col. 

Ba^aii  &  Hime,Tokohama,  Japan-    OfBlce  and  Worhs.  Cor.  Belden  and  Maaon  Sts., 


C1^£VK1  AND,  OHIO. 


Mm  i'< 

Oh 

HNOLO 
1891 


$3  per  Annum. 


EVERY  SATURDAY. 


1  O  cents  per  Copy. 
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No.  7 


SIMPLEX  w, 


INSULATED 
RES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

"'"H.''R.'HixsoNr'         Simplex  Blectrical  Company, 

1137  Monadnock  Block.  CHICAGO.  75-81   Cornhill,  BOSTON,  MASS. 

MAUnFAOTUBEB  OF 

xnsui:.atx:d  blegtrig  wire, 

FI^£IX:iBi:,£:  COBDS  and  O..^B]:.£:@. 

8«e  and  »0»  Mortb  Tblrd  Street.       -        -        FHIIiADEIiFKLA,  PA. 


16C.P.iiiiiDi.iots.25c." 
32C.P.iiitiiii.iots,35c. 

ICP  PlBchoredFila-QY' 
lU  U.l.menlRr.lanp.iil  2 


INCANDESCENT  LAMP. 

N.  i  0.  PATEHTS. 


Special  Prices  will  be  made 
to  Lar^e  Consumers. 


BEACON  VACUUM   PUMP  «> 

ELECTRICAL  CO. 

Headquarters,  IrvlngtonSt., 

Boston,  Mass. 

OfHces : 

NEW  YORK,  39  aortlandt  St. 
PHILADELPaiA. 

213  South  6th  Street. 


Aetna  Railway  Insulators, 
Anderson  Line  Material, 

Manufactured  solely  by  ALBERT  &  J.  M.  ANDERSON, 

289  to  293  A  Street,  Boston,  Mass. 

CorreflpondeDce  Solicited. 


8end  tor 
Samples. 


PARTRIDGE 
T'  CARBON  CO. 


WESTON  ENGINES. 


High  Pressure  Boilers. 

Complete  Power  Plants. 

Estimates  and  Drawiiigfs  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  r. 


BEPKBSENTATIVES. 

JDLIAN  SCHOtl.  &  00.,  -  126  Liberty  St.,  N.  Y.  Olty. 
HOFFMAN-KUSSELL  CO.,  -  82  Lalie  St.,  Ohlcago,  111. 
SCKANTON  SUPPLY  &  MACH'Y  CO.,  -    Scranton,  Pa. 


Users  of  iDcandescent  Lamp9  ia  the 


GREAT  NORTflW^EST 

"-Are  hereby  notified  that  having  greatly  increased  our  facilitlea  for  handllnpf 
that  territory,  we  are  now  prepared  to  quote  such  low  prices  and  make  such        ^.-i-- — . 
prompt  deliveries  of  high  grade  •^'-^"_'  V"~"  - 


:^ 


That  you  will  think  the  millennium  is  at  hand— but  it  iau't— only  we  have/ar- 
ranged hereafter  to  handle  your  trade — which  is  very  nearly  the  same  w^pg.  / 

ELECTRIC  APPLIANCE  COMPANY,  Electrical, Supplies, 

Manufaclarere:  New  York  &  Ohio  Co.,  Warren,  Ohio.  24S6  Dlailison  !Sl..  Cliicaso. 


BEST  OF  ALL  IS 

Kade  by  J.  H.  BVNIIiEIiIi  d.  'JO.,  76  Cortlandt  St.,  STew  York. 

Be«t  OonBtmction  and  Ingredients.  Strongest,  most  Durable  and  Beliahle.  Size  6xaH,  60  ott.  p*r  Ml^ 

LIBERAL  DISCOUNTS. 


GRAPHITE    SPECIALTIES 

FOB     EIiKOTBICAXi     ITMES: 

Oraplilte  Bods  of  Tarlons  Iienstba,  trom  1-S  Ohm  Co  100  Ohm*  BeslstaBa* 

to  the  ineli.    Hraphlte  Boxes  and  Ornelblea,  Beautlne  Hoata 

of  4.O0O  Deereea.    Inqnlsles  Madly  Answered. 

IDS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 


INSULATED  WIRES  and  CABLES 

Aerial,  TTndergrronnd  and  Submarine, 

for  Telephone.  Telesraph,  lifeht  and  Po-n'ei*. 

RERITE  TAPJESt  Write  for  catalogues,  samples  and  prices. 

W.  B.  BBIXEV,  9Ifr.,  J.  B.  HAH,  6en'l  Agent. 

itOS  Broadway,  New  XorK. 
WWr     ^'  ^-  B'  9IOBi$E  &  CO.,  GAIilFOBNIA  EliBC.  IVKS., 

•^fe'  \  P^  *"'*'"'^"' *"•  San  Francisco,  Cal. 

Kiy<.-y  NK  W  OBliEAKS  EIiBC.  CO.,  New  Orleans,  L,a. 


KARTAYERT. 

HARD  FLEXIBLE  FIBRE  IN  SHEETS.  RODS,  AND  TUBING. 

For  Electrical  and  Mechanical  Purposes,    Railway  Dust  Guards,  Washers, 
and  Packings.     Pat.  Inealatlng  Cleats, 


MANUFAOTUEED  BY 


THE  K&RTAVERT  MFG.  CO.,  Wilmington,  Del. 


National  Intlia 

Rubber  Co.'s 

Wiresanii  Cables. 

FKEDEKICK  3.  MINOTT,  General  Manager.         Factory  and  Offices: 
BKAWCHES:  ^_..«^«.       ..     ■ 

NewTorkOfflce,4SIBroadwar,H.L.Burdlck,MoT.  RRICTni       R    I 
San  Francisco,  517  and  679  Market  St.  uniij  I  Ul-j  ■■•  ■• 

Cbicago,  MetropoUtan  Electric  Co..  186-188  Fifth  Ave. 

W.  H.  HODGINS, 

Secretary. 


WILLABD  L.  OANDEE,  )  „„..„.„.  m-.^.™™  GEO.  T.  MAH80N, 

a.  DUEANT  OHEEVEE,  f  Business  Managers.  g^^,^  g'^^j 

THE  OKONITE  COMPANY, 


LmiTBD. 


Catalogue  in  Press. 

NEW  GOODS-NOVELTIES. 

Send  Your  Business  Card  for  Copy. 


The  Holizer-Cebot  Electric  Cd 


New  York  Office, 

114  l,lberty  St. 


93  Franklin  St., 

BOSTON,  MASS. 


13  Park  Row,  New  York. 

INSULATED 

WIRES  ilDCABLES, 

For  Aerial,  Submarine  and  Underground  Um. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Tape, 

BRANCHES  :Chicago.  Boston,  Philadelphia,  Pittsburgh,  Minneapolis,  Cincinnati, 
Kansas  City,  Omaha,  Louisville,  St.  Loais,  San  Francisco,  London  and  ao.  America. 


^^1'^. 


TRADE  MftRK. 


HERE  IT  IS! 


(( 


,9» 


ST 


^^'^I''. 


The  Peer 

OF  AI;Ii   SNAP  SWITCHES. 

ASK  TOUE  NEAREST  SUPPLY  HOUSE  FOE  IT. 


Send  for  NEW  CATALOGUE. 


The  Slew  England  Switch. 


88  to  102  Cannon  St.,    BRIDGEPORT,  CONN 
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WISES 


AITD 


CABLES 


HIGHEST  CONDUCTIVITY, 
HIGHEST  INSULATION. 


The  Standard  Wires  and  Cables  for  Aerial, 
Underfi:round  and  Submarine  Use. 


The  Special  Attention  of  purchasers  is 
called  to  our  DOUBLE  RUBBER  CORE  WIRE. 
This  is  a  tinned  copper  wire  enclosed  in  an 
inner  core  of  best  Para  rubber  free  from  sul- 
phur, which  in  turn  has  a  cover  of  vulcanized 
rubber.  It  is  protected  by  a  braid  finished 
with  a  weather-proof  compound,  insuring  the 
rubber  from  acids,  alkalies  and  mechanical 
injury.  It  is  made  in  three  standard  thick- 
nesses of  insulation— for  ordinary  light  wiring 
and  circuits  up  to  500  volts;  for  circuits  up  to 
2000  volts,  and  for  high  tension  work  on  cir.- 
cuits  up  1 1  6000  volts. 

For  submarine  work  the  last  two  styles 
can  be  armored. 


■v\7-n.irrEi  opon.  ottzi  i»moeis. 


GENERAL  ELECTRIC  COMPANY 

MAIN  OFFICE.  SCHENECTADY,  N.  Y. 


J 


Boston,  Mass.,  iSo  Summer  Street, 

New  York.  N.  Y.,  44  Broad  Street. 

Syracuse,  N.  Y.,  244  West  Fayette  Street. 

Bu6Falo,  N.  Y.,  Erie  County  Savings  Bank  Building. 

Philadelphia,  Pa.,  509  Arcli  Street. 

Baltimore,  Md.,  227  East  German  Street, 

Pittsburg,  Pa.,  425  Wood  Street. 


SALES  OFFICES: 

Atlanta,  Ga.,  Equitable  Building. 

Cincinnati,  Ohio,  264  West  Fourth  Street. 

Columbus,  Ohio,  14  North  High  Street. 

Nashville,  Tenn.,  308  North  Summer  Street. 

Chicago,  111.,  Monadnock  Building. 

Detroit,  Mich.,  13  Rowland  Street. 

Omaha,  Neb.,  309  South  13th  Street. 

Kansas  City,  Mo. ,  New  York  Life  Building. 
Canada,  Canadian  General  IJlectric  Company,  Ltd.,  Toronto,  Ont. 
„      .       T^     .    (  Schenectady,  N.  Y. 
Foreign  Dept.  ^  jj^^  york  Office,  44  Broad  St. 


St.  Louis,  Mo.,  Wainwright  Building. 
Dallas,  Tex.,  Corner  Elm  and  Griffin  Streets. 
Helena,  Mont.,  Electric  Building. 
Denver,  Colo.,  505  i6th  St.,  Kittredge  Bldg. 
San  Francisco,  Cal.,  15  First  Street. 
Portland,  Ore.,  Front  and  Ankeny  Streets. 
Seattle,  Washington,  Bailey  Building. 
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Electric  Appliance  Co. 

NuttallCo..  R.  D. 

Partrick  A  Carter  Co. 
Cnt-Onts  and  Switches. 

Anderson,  Albert  A  J.  M. 

Bryant  ElectrlcCo. 

Bunnell  A  Co.,  J.  H. 

Colgate  Co.,  Geo.  L. 

Crocker-AVheeler  Elec.  Co. 

Cutter  Electrical  &  Mfg.   Co. 

Dearborn  Electric  Co. 

Diamond  Electric  Co. 

1  ddy  Elec,  Mfg.  Co. 

Electric  Appliance  Co. 

Elliott-Lincoln  Elec.  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hart  A  Hegeman    Mfg.  Co. 

High  A  Co.,  J.  Grant. 

Interior  Conduit  A  Ins.  Co. 

Little,  F.  P.  Elec.  C.  A  S.  Co. 

Nuttall  Co.,  R.  D. 

Partrick  A  Carter  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt,  O.  S. 

Sweet  Elec.  A  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 
Oynamos. 

Brush  ElectrlcCo. 

C  A  C  Electric  Co. 

Clark  Electric  Co. 

Colbum  Electric  Mfg.Co. 

Crocker-Wheeler  Elec.  Co. 

Eddy  Elec.  Mfg.  Co. 

Elllott-Lincolu  Elec.  Co. 

Fontaine  Crossing  A  EI.  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  A  Ins.  Co. 

La  Roche  Electric  Wks. 

Mather  Electric  Co. 

Palmer  Bros. 

Roth  A  Eck. 

Royal  Electric  Co. 

Siemens  A  Halske  Elec.  Co. 

Western  Electric  Co. 

Westinghouse  Elec.  AMfg.Co. 
JGconomizers. 

Fuel  Economizer  Co. 
Electric  Hallways, 

Brush  Electric  Co, 

General  ElectrlcCo. 

Siemens  A  Halske  Elec.  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Blectrical  and  mechani- 
cal Engfineers. 

AIlen-Hussey  Go. 

Amstutz,  N.S. 

Armstrong,  Chas.  G. 

Arnold,  B.J. 

Ball.  Wm.  D. 

Bain,  Foree. 

Bryan,  Wm.  H. 

Consolidated  Eng.  Co. 

Crocker- Wheeler  Elec.  Co. 

Eddy  Elec.  Mfg,  Co, 

Field  A  Hinchman. 

Ford,  Owen. 

Goltz  A  Sinclair. 

Spencer,  E.  J. 

Blectrical  Instruments. 

Anderson,  AlbertA  J.  M. 
Bunnell  A  Co.,  J.  H. 
Colgate  Co..  Geo.  L. 
Dearborn  Electric  Co. 
Diamond  Electric  Co. 
Electric  Appliance  Co. 
Interior  Conduit  A  Ins.   Co. 
Nuttall  Co.,  R.  D. 
Partrick  A  Carter  Co. 
Piatt,  O.  S 
Queen  A  Co. 
Sweet  Elec.  A  Mfg.  Co. 
Wagner  Elec,  Mfg.  Co, 
Wallace  Electric  Co. 

Bl*>ctrical  Specialties. 

Clark  El.  Specialty  Mfg.  Co. 
Interstate  Comp.  Elec.  Const 

Co. 
Holtzer-Cabot  Electric  Co. 
Nashold  Cleat  Co 
Proctor-Raymond  Elec.  Co. 

Blectroliers,  etc. 

Edwards,  W.  S.  Mfg.  Co. 
Gleason,  E.  P.  Mfg.  Co. 
Electro-Plating  nach'y. 

Besly  &  Co.,  Chas.  H. 

Colbum  Electric  Mfg.  Co. 

General  Electric  Co. 
Ensines.  tfwus. 

Otto  Gas  Engine  Wks. 

Webster  Mfg.  Co. 
Bndnes,  Nteam. 

Ball  A  Wood  Co.,  The. 

Brownell  &  Co.,  The. 

Erie  City  Iron  Wks. 

Freeman  A  Sons  Mfg.  Co. 

Racine  Hardware  Co. 

Sioux  City  Eng.  A  Iron  Wks. 

Watertown  Steam  Engine  Co. 

Westinghouse  Machine  Co. 

Weston  EuKlne  Co. 
Fan  Ontflts. 

Diehl  A  Co. 

Interior  Conduit  A  Ins.  Co. 

FeedWater  Beaters. 

Goubert  Mfg.  Co. 
Webster  A  Co.,  Warren. 


Fibre. 

Butler  Hard  Rubber  Co. 
Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Fire  Alarms. 

Butler  Hard  Rubber  Co. 
Partrick  A  Carter  Co. 
Western  Electric  Co. 

Fnsel-Vir©. 

Brixey,  W.  R. 
Chicago  Ins.  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Independent  Electric  Co. 

<^as  lilebting,  Electric . 

Holtzer-Cabot  Electric  Co. 
Partrick  A  Carter  Co. 
Gearn. 

Besly  A  Co.,  Chas.  H. 
Grant,  Geo.  B. 
NuttallCo.,  R.  D. 

General  Elec.  Hnpplles. 

Anderson,  Albert  A  J.  M. 
Besly  A  Co.,  Chas.  H. 
Bryant  Electric  Co. 
Bunnell  A  Co.,  J.  H. 
Colgate  Co.,  Geo.  L. 
Cutter  EleciTical  A  Mfg.  Co. 
Dearborn  Electric  Co. 
Electric  Api-liance  Co. 
Elliott-Lincoln  Elec.  Co. 
General  Electric  Co. 
High  A  Co.,  J.  Grant. 
Holtzer-Caoot  Electric  Co. 
Interior  Conduit  A   Ins.  Co. 
Little,  F.  P.  Elec.  C.  A  S.  Co. 
Metropolitan  Electric  Co. 
Nashold  Cleat  Co. 
Nowt  tny  Electric  Co. 
Palmer  Bros. 
Partrick  A  Carter  Co. 
Perkins  El.  Switch  Mfg.  Co. 
Piatt.  O.  S. 

Proctor- Raymond  Elec.  Co. 
Sioux  City  Brass  Works. 
Sweet  Elec.  A  Mfg.  Co. 
Wallace  Electric  Co. 

dobes    and     Electrical 
€rlass'<vare. 

Gleason,  E.  P.  Mfg,  Co. 
Jaeger  Mfg.Co.,  The. 

Graphite  l^pecialties. 

Besly  A  Co.,  Chas,  H. 
Dixon  Crucible  Co.,  Jos. 

Hard  Rubber  Goods. 

Butler  Hard  Rubber  Co. 
Induction  Coils. 

Splitdorf,  C.  F. 

Insulators  and  Insolat- 
Ine  materials. 

Anderson,  Albert  A  J.  M. 
Brixey,  W.  R. 
Bunnell  A  Co.,  J.  H. 
Butler  Hard  Rubber  Co. 
Chicago  Ins.  Wire  Co. 
Crocker-Wheeler  Elec.  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Dearborn  Electric  Co. 
Electric  Appliance  Co. 
Empire  China  Works. 
Hart  A  Hegeman  Mfg.  Co. 
High  A  Co.,  J.  Grant. 
Holtzer-Cabot  Electric  Co. 
Interior   Conduit  A  Ina.  Co. 
Johns  Mfg.  Co.,  H.  W. 
Kartavert  Mfg.  Co. 
Little,  F.  P.  Elec.  C.  A  S.  Co. 
Munsell  A  Co..  Eugene. 
Nashold  Cleat  Co. 
National  India  Rubber  Co. 
Nowotny  Electric  Co. 
New  York  Insulated  WIreCo. 
NuttallCo.,  R.  D. 
Okonite  Co.,  The. 
Paragon  Insulating  Co. 
Partrick  A  Carter  Co. 
Phillips  Insulated  Wire  Co. 
Piatt  O.  S. 

Roebling  6  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  CCo. 
Wallace  Electric  Co. 

Insulated      Wires      and 

Cables— Slaenet  Wire. 

American  Electrical  Works. 
Bishop  Gutta  Percha  Co. 
Brixey,  W.  R. 
Bunnell  A  Co..  J.  fl. 
Chicago  Ins.  Wire  Co. 
Dearborn  Electric  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Independent  Electric  Co. 
Metropolitan  Electric  Co. 
Moore,  Alfred  P. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The.        _ 
Partrick  A  Carter  Co.   ■ 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co, 
Standard  Underground  CCo. 
Wallace  Electric  Co. 
Western  Electric  Co. 

Lamps,  Incandescent. 

Am.  Electrical  Mfg.  Co. 
Beacon  Vac  Pump  AElec.Co. 
Berneteiu  Electric  Co. 
Buckeye  Electric  Co. 
Dearborn  Electric  Co 
Electric  Appliance  Co. 
Ft.Wayne  Elec.  Corporation. 
General  Electric  Co. 
Jaeger  Mfg.  Co.,  The. 
New  York  A  Onio  Co. 
Partrick  A  Carter  Co. 
United  Elec.   Imp.   Co. 
Westinghouse  Elec.AMfg.Co. 

l<is;htnins  Arresters. 

Colgate  Co  ,  Geo.  L. 
Diamond  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
magnet  W^ire. 
(See  Insulated  Wires.) 

mechanical  ^achinerx- 

Besly  ACo.,  Chas.  H. 
Bliss  Co..  E.  W. 
Hine  A  Robertson  Co. 
Lukens  Iron  A  Steel  Co, 
mica. 
Johns  Mfg.  Co.,  H.  W. 
Munsell  A  Co.  Eugene. 


mining  Apparatus,  Elec. 

General  Electric  Co. 

Independent  Electric  Co. 

Westlnghonse  El.  A  Mfg.   Co. 
motors. 

Brush  Electric  Co. 

C  A  C  Electric  Co. 

Colburn  Electric  Mfg.  Co. 

Crocker-Wheeler  Elec.  Co. 

Eddy  Elec,  Mfg,  Ce. 

EUiott-Lincoln  Elec.  Co. 

Fontaine  Crossing  A  El.  Co 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  A  Ins.  Co. 

Mather  Electric  Co 

Palmer  Bros. 

Royal  Electric  Co. 

Roth  A  Eck. 

Sioux  City  Brass  Works. 

Stanley  Elec.  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 

WestinehouseEl.AMfg.  Co, 
Oil   Filters. 

Phoenix  Auto.  Filter  Co. 
Packing. 

Besly  ACo.,  Chas.  H. 

Garlock  Packing  Co. 
Paints. 

Paragon  Insulating  Co. 
Patents. 

Gooch,  Chas.  J. 

Phosphor  Bronze 

Phosphor  Bronze  Sm.Co.  Ltd 
Pianos  and  Organs 

Beethoven  Piano  A  Organ  Co. 
Platinum. 

Baker  A  Co . 
Poles. 

Brownlee  A  Co. 

Morris,  Tasker  A  Co 

Nuttall  Co.,  R.  D. 

Valentine-Clark  Co. 
Porcelain, 

Empire  China  Works 

General  Electric  Co. 
Publishers,  Electrical. 

Electrician  Publishing  Co 
Push  BuEtons. 

Electric  Appliance  Co 

Partrick  A  Carter  Co. 
Rheostats. 

General  Electric  Co. 
Sal  Anunoniac. 

Klipstein,  A.  ACo. 

Law  Battery  Co. 

Heparbtors 

Goubert  Mfg.  Co. 

Hine  A  Robertson  Co. 
Silk  Braid 

Boston  Braid  Mfg.  Co. 
Speaking  Tubes. 

Electric  Appliance  Co. 

Ostrander  A  Co.,  W   R 

Partrick  A  Carter  Co 
Speed  Indicators 

Besly  A  Co.,  Chas.  H. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co. 
Steam  fleating. 

Goubert  Mfg.  Co. 

Webster  A  Co.,  Warren. 
Steam  Pumps. 

Worthington,  Henry  R. 
Storage  Batteries. 

Boswell  A  Co.,  D.  E. 

Brad  bury -Stone  Elec.    S    Co 

Cons.  Electric  Storage  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co 

Haschke  A  Creelman. 

Porter  &  Buerdorf. 
Street  Cars. 

Brill,  J.  G.  Co. 
Tapes,  Cnsnlating. 

American  Electrical  Works 

Brixey,  W.  R. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonite  Co.,  The. 

Phillips  insulated  Wire  Co 

Roebling's  Sons  Co.,  J.  A 

Simplex  Electrical  Co. 
Telegraph  Apparatus. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 
Telephones 

Columbia  Tel.  Mfg.  Ci. 

National  Telep.  Mfg.  Co. 

Nowotny  Electric  Co. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 

Western  Tel.  Const.  Co. 

Williams  A  .Abbott  Elec.  Co. 
Transformers . 

Diamond  Electric  Co. 

General  Electric  Co. 

Hornberger  Elec.  Mfg.  Co. 

Ft.Wayne  Elec.  Corporation 

Royal  Electric  Co. 

Stanley  Electric  Mfg.  Co 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 
Trolit-y  Cord. 

Samson  Cordage  Wks 
Tracks.  Eleciric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg  Co 
Turbine  U'heels. 

Dayton  Globe  Iron  Works  Co 

Smith,  S.  Morgan. 

Stillwell-Bierce     A      Smith- 
Vaile  Co. 
Universities. 

Int.  Corr.^  Schools. 

Scientiiic  Machinist  Co. 
Water  Wheels. 

Smith,  S.  Morgan. 
Wire,  Bare. 

Anderson,  Albert  A  J.  M. 

Besly  A  Co.,  Chas.  H. 

Bishop  Gutta  Percha  Co. 

Brixey,  W.  R 

Electric  Appliance  Co. 

Independent  Electric  Co. 

National  India  Rubber  Co 

Nuttall  Co.,  R.  D. 

Okonite  Co.,  The. 

Phillips  iMulated  Wire  Co. 

Roebllne'B  Sons  Co..  J    A 

Standard  Underground  C.Co. 
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ANNUNCIATORS 


That  never  fail  to  Annunciate. 


Our  other  Specialties: 
REjX.  Wood-box  Bells. 

£jGLIPS£j  Iron-box  Bell. 


S  PROGTOR-RAYMOND 


"A"  STYLE. 

Made  in  Sizes  from  3  to  20  Drops. 


This  illustrates  the  inside  construction  of  our  Gravity-Drop  Annunciator  as 
applied  to  the  Eclipse  Case. 

No  Springs.     No  Screws.     Nothing  to  get  out  of  adjustment.    Simplicity  itself. 


ELECTRIC  CO., 


Rochester,  N.  Y. 


Low  Potential  Arc  Lamps. 

Alternating-Helios^  Old  Type. 
Spencer^  New  Type. 

Direct  Current- Helios^  Old  Type. 
Spencer^  New  Type. 


FOR  STREET,  PAVEMENT  AND 
INSIDE  LIGHTING. 


Our  Alternating  Lamps  have  reflector  plates.     Our  new  Direct  Current 

Lamps  do  not  see-saw  when  running  in  series. 
Our  Focusing  Lamps,  both  direct  and  alternating,  are  adapted  for  stere- 

opticon  and  photo-engraving  work. 
We  also  make  direct  current  lamps  to  be  used  on  street  railway  circuits. 


HELIOS  ELECTRIC  COMPANY, 

1310  Filbert  St.,  PHILADELPHIA.  PA. 

Eastern  Agents:    STANLEY  ELECTBIO  MFG.  CO.,  Pittefleld,  Mass. 
Western  Agents:    OENTKAL  ELECTRIC  CO..  Chicago,  lU. 
Southweatem  Agents:  ST.  LOUIS  ELECTRICAL  SUPPLY  CO.,  St.  Loais,  Mo. 

New  York  City  AgentB:  GLOBE  ELECTRICAL  SUPPLY  &  CONSTRUCTION  CO.,YandRm  and  Green- 
wich Streets. 
MOUNTAIN  ELECTRIC  CO.,  Denver,  Col.,  Agents  for  Colorado,  Utah,  Wyoming  and  New  Mexico 
MACHINERY  SUPPLY  CO.,  Los  Angeles,   Oal.,  Agents  for  Lower  California  and  Arizona. 
CANADIAN  GENERAL  ELECTRIC  CO.,  Toronto,  Canada,  Agents  for  Canada. 
Agent  for  Texas:  W.  T.  M.  MOTTRAM,  Dallas,  Teiae. 


SINGLE  OR  MULTIPHASE, 

Alternating  Current  Generators, 


For  Central  Station  Equipment. 


Guaranteed  Equal  in 
Everj-  Bespeet  to  any 
other  Type  of 
Apparatus 
llanufactured. 


Adapted  for 
Arc  and 
Incandescent 

Lishtiuff. 


Slow  Speed  and  Standard  of  Simplicity 

Close  Regulation.  and  Durability. 

ALSO 

Direct  Current  Apparatus  for  Lighting  Factories,  Public  Buildings  and  Isolated  Plants. 
Improved  Long  Distance  Series  Incandescent  .\pparatus  for  Street  and  Commercial 
Illumination. 

Incandescent  Lamps  and  Sockets  for  use  on  Arc  Light  Circuits. 
Correspondence'  iSoIicited. 

THE  UNITED  ELECTRIC  IMPROVEMENT  CO.. 

1 9th  St.  and  Alleghany  Ave.,  Philadelphia,  Pa. 


AN  EMPHATIC  SUCCESS! 
THE  DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 


DIEKL  &  COMPANY,  385  BROADWAY,  NEW  YORK. 
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ATTENTION.  DELEGATES!! 


1821. 


Morris,  Tasker  &  Co., 


1888. 


XSJ  OOft.FOZ^.A.n'XIXS. 


OFFICES:  222  and  224  Sooth  Third  Street,  PHILADELPHIA,  PA. 


OUR  SPECIALTIES: 


Pascal  Iron  Works, 

PHILADELPHIA. 


DT^tP^ 


Delaware  Iron  Works, 

NEW  CASTLE,  DEL. 


ELECTRIC  LIBHT  AND  RAILWAY  PIPE  PDLES. 


MANUFACTURERS  'OF 


Boiler  Tubes,  Wrought  Iron  Pipe  and  Fittings. 

SPECIAL  GUN  METAL  CASTINGS  FOR  POWER  PLANTS. 
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FREI^T? 


THE  COLUMBIA 


Tlri^ 


Js^KTD 


PATENTS  FUNDAMENTAL— NON-INFRINGING. 

Ml  Not  Own  Your  Teleplione  ? 


LONG  DISTANCE  BATTERY 

TRANSMITTERS 

of  the  latest  and  newest  designs  sold  outright.  No  ad- 
justment. Nothing  to  get  out  of  order.  Nothing  de- 
manding repair.  Will  convey  articulate  speech  1,000 
miles.     Constructed  of  the  best  material. 


A  TELEPHONE  RECEIVER 

of  the  newest  and  best  pattern.  Unique  in  design. 
Perfect  in  action.  Moderate  in  cost.  Small  instru- 
ments made  of  the  finest  rubber.  All  wires  and  con- 
nections within  the  case.     No  unsightly  thumbscrews. 


This  Company  owns  the  patent  for  the  improved 
Switch  for  changing  the  circuit  of  the  Telephone  on 
battery  transmitters.  Also  for  perfected  system  of 
telephone  exchanges.  The  best  DRY  BATTERY 
manufactured.     Send  for  Circular. 


THE  COLUMBIA  TELEPBONE  HANnFAGTUBING  CO., 


136,  138,  140  Front  St.,  New  York  City. 


The  "Waterhouse"  Incandescent  Arc  Lamp. 


V 

THE  HIGHEST  TYPE  OF  EXCELLENCE. 

Investigate  its  Merits  Before  Buying. 


W1E  AI.SO   MAWrFACTrRB 


uIuDS     uWI  I  linhuf    single  and  Double  Pole— All  Sizes. 
PEnKINS    SOCKETS-All  Bases 

DOVETAIL  CEILING  CUT-OUTS  Sri 

These  goods  sold  by  SUPPLY  HOUSES. 

Write  for  Catalogue  and  Prices. 

FULL  STOCK  CARRIED  IN  CHICAGO. 


PERKINS  SOCKET-For  all  Bases. 


The  Perkins  Electric  Switch  Mfg.  Co,, 


The  "Waterhouse" 
Inc  .  Arc  Lamps  for 
DIRECT  Inc.  Cir- 
cuits. 


CHICAGO  OFFICE: 
1536  Monadnock  Block, 

G.  W.   CONOVER,   Mgr. 


FACTORY: 

Hartford,  Conn. 


BOSTON  OFFICE:    182  Summer  St.    F.  S..  SMITH,  Mgr. 


GIBBS  D.  P.  SWITCH. 
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GENERATORS 


Direct  Connected  or  Belted  for  Electric  Railway!;,  Central  Stations, 
Isolated  Lighting  or  Power  Plants. 

EDDY  MOTORS-SLOW,  MEDIOM  OR 
HIGH  SPEED. 

We  build  all  necesiary  apparatus  for  the  transmission  of 

Electrical  Poiv-r  through  factory  or 

other  buildings. 


Windsor, 
Conn. 


All  Our  Apparatus  Guaranteed  as  Beprebented. 


The  Eddy  Electric  Mftr,  Go,, 

HEW  VOKK  OVt'ICE,  HAVEMEVEB  BI.I>Ci. 

REPRESENTED  BY: 

Walter  C.  Mclntlre  *  Co    S«ie  •  omnierci*  St.,  Philadelpliia,  Pa. 
Western  t-  lee-  riral  i^npp'y  •  omitany.  St,  l,oni>,  91  o. 

*\  P.  liittle  Kleo.trifal  •  onstroctton  &  Supply  «.©.,  BnlTalo,  SI.  X, 
'W.  T.  wsboro,  Kansas  t^lty,  UIo. 


LAKE  SHORE 


CONVENTION. 

The   "Convention  Special"   will  leave   Lake   Shore  &  Michigan  Southern   Depot,   Corner  Van  Buren  Street  and 

Pacific  Avenue,   Chicago,  at  8:45   P,  M.,   Monday,   February   i8th. 
A  Special  Rate  of  a  Fare  and  a  Third  for  the  Round  Trip  on  the  Certificate  Plan  has  been  granted. 

CITY  TICKET  OFFICE,  66  CLARK  ST.,  COR.  RANDOLPH  ST.,  CHICAGO. 

SK  TMT  TOUII  TICKETS  TO  CLEVtUND  BE>D  HI  "LIKE  SHOBE." 

STANDARD  PLANTE  STORAGE  BATTERIES 

Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

WILL  NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLE. 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TD  CENTRAL  STATION  AND  POWER-HDUSE  SERVICE. 


1  Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

f  We  will  place  an  equal  number  of  these  cells  io  series-circuit  with  any  other  cells  of  like 

^!f^^^  PUAI  I  CUPC"  J  capacity,  and  8ubmlt  them  to  charge  and  discharge  currents  as  high  as  the  circuit  can  give  and 

%^^      UnALLtliUlL>    ]  receive;  and  we  guarantee  no  distortion  or  deterioration  of  plate  in  our  cells  under  currents  that 

(  no  other  cell  will  withstand. 


ELECTRIC  POWER  STORAGE  COMPAFT, 

Room  1210  Havemeyer  Building,  26  Cortland!  Street,  New  York. 


v!l 
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The  C  &  C  Electric  Company 


r«TJ^rsiT_rF^j^c=:TrLJFRE:FR^  cdf^ 


MULTIPOLAR  DYNAMOS, 

Direct  Driven  or  Belted,  in  sizes  up  to  250  H.  P. 


BIPOLAR  DYNAMOS. 


Up  to  100  H.  P. 


Electric  Motors,  Automatic  or  Hand  Controlled. 
Complete  Plants  for  Power  Transmission. 
Isolated  lighting  plants.  Central  Station  Apparatus. 


General  Office: 


143  Liberty  Street.  NEW  YORK. 


Works:    GARWOOD,  N.  J. 

on  CENTRAL  R.  R.  of  N.  J. 


RK  aiiir<i¥  AVE-wr'll'H  ■  i  OHICAeO,  1020  and  1021  Monadnock  Bnildine.    BOSTON.  63  Ollfer  St. 
JfKAJ«CH  ''****'*^"»-1  CI/KVEIiASlD.  Cnyahosa  Buildins.    PHII.ADKL.HIA.  633  Arch  St. 


HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  10  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

lylJV  Cut  illustrates  4-way  or  commutation 

stvitch,  controls  a  light  or  group  of  lights 
from  any  desired  number  of  points, 

SESJO  FOB  CATAliOGrE. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 


ELECTRICAL  BOOKS 


SEND  US  YOUR  ORDERS. 


ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Buildine.  CHICAGO,  ILL 


ARC 


INCANDESCENT  CIRCUITS, 


LAMPS 
FOR 

Both  Alternating  and  Direct. 

Standard  "  Ward"  Lamps,         -        SlO  Each 

TWO  IN  SERIES  ON  110  VOLTS.    Globe  and  Resistance,  $2  extra  per  lamp. 

A  COMPLETE  LINE  of  ENTIRELY  NEW  Arc  Lamps. 

SIMPLEST.    STRONGEST.     SUREST  FEED. 

Easiest  and  Cheapest  to  Maintain. 

SPeOIML-      LHTWtPS     OF5     KI-I-     KINDS. 

wr±to  -uei  foar  Olroulnz-si. 

We  carry  a  stock  of  FIDELITY  carbons  and  IMPORTED  CORED  carboas, 
which  we  are  selling  at  reduced  prices. 

Users  of  Arc  Iiamps  shoaid  Write  us  for  Fricea. 

Electric  Construction  &  Supply  Co., 

18  Cortlandt  Street,  New  York. 

(£8tabll8lied  1881.) 

Wallace  Electric  Co,,  Agents,  307  Dearborn  Street,  Chicago,  III. 
Eureka   Commutator   Compound. 

A  PERTECT  OOSIPOUND  FOE  DYNAMOS  AND  MOTORS. 
Works  on  any  Commutator  with  Copper  or  Carbon  Bnishee,     Send  for  Bample;  price  75c  per  stick. 


EUREKA  COMPOUND  CO., 


Sioux  Falls,  S.  D. 


LUNDELL 

DYNAMOS 
AND  MOTORS. 

Direct  Current,   Slow  Speed, 

Iron  Clad, 

In  Sizes  up  to  30  Kilowatts. 

Lundell  Dynamos  directly  connected 
to  any  type  of  high  speed  engines. 

For  Lundell  Dynamo  and  Motor  cata- 
logues, prices,  etc.,  address  the 

Interior  Conduit 
&  Insulation  Co. 

44  Broad  St.,  N.  Y. 


HELIOS  GORED  CARBONS 


For  Alternatina: 
and  Direct  Currents. 


Attempts  have  been  made  in  this  country  to  produce  a  sattstactory  cored  carbon,  but  failure  resulted  in  every  case.    We  can  now  assure  the 
Electric  Light  Companies  that  our  "HELIOS"  CARBON  is  made  of  the  same  ingredients,  in  precisely  the  same  way. 

By  the  man  who  made  them  in  Germany. 

We  shall  be  glad  to  hear  from  the  Electric  Light  interests  of  the  country  in  relation  to  carbons  for   both  alternating  and   Direct  Currents. 
A  memorandum  book,  with  tables  showing  the  relation  between  millimeters  and  inches,  with  a  list  of  ordinary   sizes   of    "HELIOS"  CAR- 
BONS of  our  manufacture  will  be  sent  on  application.     Reduced  Prices  on  Solid  Carbons  for  Series  Arc  Lighting. 

NOTE  THIS  OFFER:— Let  U8  know  by  telegraph  the  price  you  are  now  paying,  stating  yearly 
consumption,  and  we  will  guarantee  to  beat  it  from  50  cents  to  $2.00  per  thousand. 

THE  WASHINGTON  CARBON  COMPANY,   -  PITTSBURG,  PA. 
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OHM'S  LAW  T14G 


T156 
T469 


For  Current  measurement  use  our  T146,  T147  or  T148  Standard  Dynamo- 
meters which  are  being  sold  at  a  lower  price  than  ever  before. 

For  E.  M.   F.   use   our    T156    Acme    Portable    Volttneter   for    direct  and 
alternating  circuits. 

For  Resistance  use  our  T459  Acme  Portable  Testing  Set.     This  set 

comprises  a  Wheatstone's  Bridge,  Rheostat,  Galvanometer,  Battery  and  Keys, 
the  whole  being  contained  in  a  polished  mahogany  case,  8i^x5^x5  inches. 
The  set  complete  weighs  only  seven  pounds  and  is  guaranteed  accurate  to 
one-fifth  per  cent.  The  greatly  reduced  price  of  this  set  should  place  it  in  the 
hands  of  every  electrician. 


The  ASSIGNEE'S    SALE    has    reduced    the    prices   on   almost   all   of  our   large  line   of  Electrical 

Testing  Apparatus.      Write  to  %is  before  ordering  elsewhere. 

O  TIB,  SPECIALTIES  are  Magnetic  Vane  Volt  and  Ammeters,  Acme  Voltmeters,  Electro-dynamometers, 
Testing  Sets,  Testing  Batteries,  Cable  Testing  Outfits,  Photometers  and  Tachometers. 

QUEEN  lb  CO.,  Incorporated, 


NEW  YORK  OFFICE, 
116  Fulton  St. 


J.  G.  GRAY,  Assignee. 


1010  Chestnut  St., 
PHILADELPHIA,  PA. 


ROYAL  ELECTRIC  CO.,  PEORIA,  ILL 


-IvlAI 


CDI=^- 


The  Most  Reliable  ALTERNATING  Apparatus  now  on  the  Market. 

NO  COLLECTING  RINGS.    NO  COMMUTATOR.    NO  REVOLVING  FIELD  OR  ARMATURE  COILS. 

step   Down  TRANSFORMERS.  Step  T7p  TRANSFORMERS. 

TRANSFORMERS  for  any  desired  Voltage.  Arc  Light  TRANSFORMERS.  Direct  Current  Generators  and  Motors. 


COR.R.BSPOIir)BlICS    SOX-ICITBD- 


No!  we  make  the  final  break  off  from  carbons  so  that  it  is  impossible  to 
get  heat  enough  to  fuse  points  of  your  copper  contact  plates;  no  filing  off  of 
rough  points,  no  hanging  on  after  you  have  had  a  short  circuit  or  over  load, 
bound  to  work  as  easily  after  opening  1,000  times  as  it  does  when  opened  the 
first  time. 

WE  KNOW  YOU  NEED  OUR  CIRCUIT  BREAKER,  and  do  not  see  why  you 
should  delay  writing  us  any  longer.     One  burn    out   will    pay    for    a   dozen    of 

our  instruments.    To  be  used  on  the  Alternating  or  Direct  Current  Systems. 

"WItlTE  US  A.1!  ONCE  , 

EX    ELECTRIC    <& 


GI-Zl..A.Zia'33 


s.  Axxo: 
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There  appears  to  be  a  decided  difference  of  opinion  as  to  thie  propriety  of  the   ex- 


hibitions of 


LIVING  PICTURES. 


This  difference  does  not  exist,  however,  in  regard  to  the  propriety  and  advisability 
of  sending  all  of  your  orders  for 

ELECTRIdL  SUPPLIES 

to  the  only  electrical  supply  house  in  the  West  that  gives  to  every  order  careful 
personal  attention  and  intelligent  execution  born  of  a  jjerfect  familiarity  with  the 
electrical  supply  business. 

PROMPTNESS 

in  the  filling  of  orders,  which  means  so  much  to  every  purchaser  of  electrical  sup- 
plies, is  one  of  our  strong  points. 

I  nW  PRIPfJ  which  have  so  much  to  do  with  the  appearance  of  your  dividend 
LUn  rniULO,  account  at  the  end  of  the  year,  is  another.  WeeoirMne  time  and 
secure  beautiful  results. 

ELECTRIC  APPLIANCE  COMPANY. 


2^:2   7UTHDISON  ST.. 


OHICKGO. 


^^  OCTAGONAL  PINE  POLES, 

NORWAY  PINE  CROSS-ARMS, 
WHITE  OAK  PINS. 

It  Tvlll  pay  you  to  get  our  prices 
BROWNLEE  &  CO.,        •         Detroit,  Mich. 


WESTERN    ELECTRICIAN, 
— SI. 00. — 


— OF — 

All  Colors  and  Descriptions. 


Automatic    Mercurial    Pumps 

OF  LATEST  DESIGN 
For  IncandeBcent  Xjamp  Companiee. 

Scientific  glBBa  apparatus  for  Laboratories,  Col- 
leges, etc.  Reliable  workmanship  and  lowest 
prices.    Agents  wanted  In  Western  Cities.     iSend 

for  ne'n'  Catalogue. 

Tlie  Jaeger  Mfg.  Co., 

169  William  St.,      NEW  YORBi. 


PATENTS 

Procnred.    30  Years'  Practice. 
ORANT  lAISlTRED.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH.  Wfsmngton.  D.  C. 


Boswdl  Storage  Saitery. 

For  Traction  Work,  Electric 
Lighting,  Electric  Launch,  Tele- 
graph, Phonograph,  Surgical,  and 
for  all  purposes  where  Light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &  CO., 

154  Lake  St.,  Chicago. 


Miamisburg  Electric  Co.,    -    Miamisburg,  Ohio, 
IMPERIAL  DRY  BATTERY. 

Gnaraoteed  the  best  Dry  Battery  ever  made.  In- 
ternal short  circuiting  or  local  action  is  eliminated. 
Will  not  deteriorate  when  not  doing  work.  Will 
hold  its  first  value  over  long  periods  of  time.  In- 
ternal resistance  small;  high  and  constant  E.  M.  F. 
Will  not  run  down  or  die  on  the  shelf.  No  bursting 
of  seals  or  oozing  of  salts  from  the  top. 

Burnley   Cartridge  Battery. 

Cartridge  or  Porous  Cups  made  of  especially  pre- 
pared paper  One-half  the  size  and  one-third  the 
weight  of  other  porous  cups.  Guaranteed  to  be 
equal  to  any  Salammoniac  battery  made.  The  cheap- 
est battery  now  on  the  market. 

TEMPERED  COPPER. 

All  patterns  of  tempered  copper  segments  guaran- 
teed true  to  gauge,  free  from  defects;  no  alloy;  finish 
and  temper  equaled  by  none.  Exclusively  used  by 
some  of  the  largest  companies  in  the  country.  , 

All  Batteries  Goaranteed.    Send  for  Catalogue' 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS 


The  Only  Clocks  Used  in  the  W.  U.Tel. 
Co.   Time   Service. 


NO  WINDING.     CORRECTED  HOURLY. 


SEL!-f  INDIN&  CLOCK  CO., 


^lOcK  '^°  Clocks  Sold.      Clocks  Rented. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneumatic  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 

Fnll  Liine  Always  in  Stock. 

W.  R.  OSTRANDER  &  CO., 

«04  Fnlton  St.,  New  York. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.Y. 

^p°"Send  for  New  OATAXoanE.     Out  Augnat  1st. 


CEDAR 


STREET  R.  R.  TIES. 


The  Valentint- Clark  Co  . 


704-706  BOOK-EKY, 


DESK  SET, 

WITH 

Long 

Distance 

Transmitter. 


Now  being  tested  by  the  U.  S. 
Sovernment  at  Sandy  Hook,  N.  J. 

In  use  at  the  U.  S.  Military  Acad- 
emy, West  Point,  N.  Y. 


NATIONAL 

Telephone  Mfg.  Co,, 

620  (W]    Atlantic   ATenns, 

BOSTON,  MASS. 


FOR   run- 


BINDERS   ^''T^'^"  ELECTHiCiAi^, 

■*'f""^"""l     ^^  ONK     DOLLAR. 


COKTRACTOKIS  FOR  COMP1.ETB  SUBWAV 

STSTEMS  FOR  El,l<CTBIC  RAILWAY*  AND  F.I/ECTRIC 

I/l(>iHT,  TELEPH.UBIE  ANU  TEI.EUBAPH  C03IPAKIES. 


EOWARU  S.  PEROT,  President. 

C.  CrAI.IiAeJBEB,  Ticp-P.-?S.  &  Gen.  Mgr. 

JA8.  P.  McQIIAlUE,  8ec.  &  Treas. 


THE  NATIONAL  CONDUIT  MANUFACTURING  CO., 

MMUFACTURERS  OF  WROU&HT-IRON  CEMEHT.LmEII  TUBES  FOR  ELECTRIC  SUEWA7S. 


Works,  HASTINQS-ON-HrDSON. 


Mew  York  Office,  TIMES  BUILBIIVG. 


We  own  Patent  No.  395,584,  covering  Wrought-Iron  Cement-Lined  Pipe  for  Subways  and  the  method  of  Laying.     Also.  Pntents  Noe.  416,234  and  416,235  for  DlBtribntiag  Boxes.     Over  9.000.000  feet  of  thie 
Snbway  Constrncted  by  ue  note  in  utte  in  tlie  United  States  anti  tJanad 

INCANDESCENT  ^^"^^^  lighting  from  alternating  current  dynamos. 

IllUrillllkVUIill  I  Series  liamps.  Series  Sockets.  Street  Fixtures. 

Incandescent  Lamps  for  Arc  and  Multiple  Circuits. 

Trial  orders  mean  permanent  business.     Correspondence  solicited. 

BERNSTEIN  ELECTRIC  CO.,  Boston,  Mass. 
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EuQZJB  F.  Phtllips,  Preat. 


W.  A.  Hathawai,  Troaa. 


W.  H.  Sawteb,  8eoy. 


AMERICAN  ELECTRICAL  WORKS, 

PKOVIDEXCE,    B.  I.  .... 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC   LICHT   LINE  WIRE, 
INCANDESCENT   AND    FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

New  Tore  Store,  P.  C.  Ackerman.  10  Cortlandt  St. 

Chicago  Stobe,  F.  E.  Donohoe,  liil  Madison  St. 

Montreal  Branch,  Eugene  T.  Phillips'  Electrical  Works, 


THE 


(( 


CLARK"  WIRE. 


For  Switchboard,  Eallway  aid  Motor  nse,  we  make  all 
sizes  of  Stranded  and  Flexible  Wire  and  Cables  with  Clark's 
iDPalatloD. 

The  Clark  Wire  has  been  before  the  public  and  in  nee  for 
the  pagt  ni^e  years,  and  has  met  with  universal  favor. 
Thousands  of  miles  of  this  wire  have  been  sold,  and 
are  in  use  throughout  the  United  States  and  Foreign  Coun- 
tries, and  the  demand  for  it  is  congtantly  increasing,  because 
it  always  gives  perfect  satisfaction. 


HENRY  A.  CLAKK, 

Treae.  and  Gen'l  Mgr. 


HERBERT  H.  EUSTIS, 

Prest.  and  Electrician. 


^^^^^ 


In  a  Letter  frGm  the  Inspector  of  ttie  Boston  Fire  Under 
writers'  Union,  he  states:  "A  Thoroughly  Reli- 
able and  Desirable  Wire  in  every  respect." 

The  Rubber  need  in  insulating  our  Wires  and  Cables  ie  es- 
pecially  chemically  prepared,  and  will  not  deteriorate,  oil' 
dize  ov  crack,  and  will  remain  flexible  in  extreme  cold 
weather,  and  is  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used,  Aerial,  Under- 
ground or  Submarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  first-class  Insulated  Wire. 

"We  shall  be  pleased  to  mail  Catalogues  with  Terms  and 
Discounts  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO., 

61  and  63  Hampshire  St.,  Boston,  Mass. 


iSend  for  Catalogue. 


Clari  Electric  Specialty  Wi  Co., 

606  Temple  Ct  ,  Minneapolis,  Minn., 

MANUFACTUBEES  OF 

Switch  Boards.  Battery  Boxes,  Pusli  Buttons, 
Rosette  Mouldings,  Etc. 

Correspondence  solicited. 


THE  CONSOLIDATED 


,4  Broad 
reet. 


ELECTRIC 


NEW 
YORK. 


s 


STORAGE  COMPANY, 


On  electrical  subjects  sent 

to  any  address  on  receipt 

of   price,  postage 

Electrician  Pnbllsliing  Co., 

6  Lal<eside  Building, 
Chicago. 


Free 


Ph<^mi^  GmA©m  Mfg.O©. 

S.  C.  BOOKER,  Supt. 

2134-2140  DeKalb  Street,  ST.  LOUIS,  MO. 

Electric  Light  Carlions 

We  make  a  specialty  of  MOTOR  and  DYNAMO  BR  XJSHES 
and  BATTERY  31  AT ERIAL. 

It  will  pay  you  to  see  our  product  and  get  our  prices  before  placing  your  orders. 


GLEASON'S  STANDARD  FIXTURE  CUT-OUTS,  ETC.,  .ETC. 


GLEASON'S  LIGHTING-BUG  CUT-OUT. 


Enlarged  cut  showing  oonstruction  of  Gleason's  Porcelain  Llghting- 
Bng  Cnt-Out  covered  with  porcelain. 


FULL  SIZE  CUT  (When  Closed) 


Clran's  Porcelain  Li^biin^-Su^  Cut-Out, 

with  porcelain  cover. 

Smallest  Covered  Solid  Porcelain  Cut-Out 
on  the  Market. 

Price  Each,  Complete,  22i  cts.  lAst. 


PRICES 
SUBJECT 

TO 
REGULAR 
DISCOUNT, 


(Without  Cover.) 

Price  Each  10  cts.,  in  Porcelain. 

FIXTURE  WIRE 

SEPARATE  FROM   FUSE  WIRE 

WHILE  ON  SAME  BINDING   POST. 

Best  and  Smallest  Cut-Out  Made. 

E.  P.  GLEASON  MFG.  CO., 


Chicago  Office:  " 

91  dearborn  st. 

F.  L.  Johnson,  Manager. 


I  to  189  Mercer  St., 

COR.   HOUSTON   ST., 

NEW  YORK  CITY. 


a 


IDEAL"  INSULATED  COPPER  WIRE. 


tS^re^i'r 


Approved  by  the  New  York  Board  of  Fire  Underwriters. 

The  Only  Authorized  FIBRE  COVERED  WIRE  for  INSIDE,  TDBE  and  CONGEALED  WORK  GENERALLY. 

It  will  not  Deteriorate  by  long  ose,  nor  Oxidize  the  Copper.    Finished  in  the  following  Styles: 
Black  Polished,  White  and  Black  Olazed  Braid  and  White  Fireproof. 

We  can  freely  recommend  this  Wire    for  all    inside   wiring,   from  the  fact  that   recent  insulation   tests  made   by  reliable 

authorities  show  that  it  stands  very  high. 

PHILLIPS  INSULATED  WIRE  COMPANY, 

Chicago  Agents,  ELECTRIC  APPLIANCE  CO.  PJJrT^^:^::iZX^*'  *"""""  ^" 


mmr% 
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NASHOLD  SELF-LOCKING  CLEAT. 


Patented  in 
U.  S., 
OBDada, 
England, 
France, 

And 

Applied  for 

In 

Germany. 


It  is  tlie  most  practical  Cleat  made. 
It  IB  made  of  finest  glazed  porcelain. 
It  is  in  one  ptece. 
It  lias  the  strength. 


It  will  locte  the  wire  flrmly. 

It  Ti'ill  KOT  break  in  putting  up. 

It  ivill  IVOT  hold  moisture. 

It  Avill  XOT  hurt  the  insulation. 


The  wire  can  easily  be  put  in  place  or  removed  without  looEening  the  Cleat. 
It  is  a  great  savef  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nashold  Cleat  Company, 


Telephone,  Harrison  636. 


934-935  Monadnock  BIdg.,  CHICAGO,  ILL. 


StilwelFs  Patent  Live  Steam-Feed  Water  Pnrifler. 

Removes  all  Impuritiest 

Entirely  prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

p  Tte  Stilwell-Bierce  &  SiiMaile  Co,, 

l>A.YTOIff,  OHIO. 

Riedon  Iron  k,  Loc'tive  Wfce,  San  Francisco,  Gal.,  Pacific  Coast  Agts 


IMPORTANT  TO  COMMERCIAL  TRAVELERS. 


On  and  after  December  1st,  Baggage 
Agents  of  the  B.  &  O.  R.  R.  Co.  will  ac- 
cept coupons  from  mileage  books  issued 
by  B.  &  O.  R.  R.,  P.  &  W.  R'y.  B.  &  O. 
S.-W.  R'y  and  Valley  R'y  of  Ohio,  in  pay- 
ment for  excess  baggage  charges,  at  their 
face  value,  2  cents  each.  This  arrange- 
ment will  not  include  B,  &  O.  Mileage 
Books  endorsed  "good  only  on  B.  &  O.," 
B.  &  O.  Southwestern  Mileage  Advertis- 
ing Books,  nor  books  older  than  one  year 
from  date  of  issue. 


WANTED. 

A  salesman  to  sell  gas  and  electric  shades, 
arc  light  globes,  insulators,  etc. ,  to  the  trade. 
None  but  those  of  experience  in  this  line 
need  apply.  Give  references  and  state  salary 
expected.     Address   -'GLASSWARE/' 

Care  Western  Electrician, 

6  Lateside  Bldg,,  Chicago. 


A  thorough  and  competent  mechanical 
superintendent  to  take  charge  of  an  electrical 
manufacturing  establishment.  State  age,  ex- 
perience and  salary  expected.  Best  of  refer- 
ences required.     Address 

"ROYAX  EliECTRIC," 
P.  O.  Box  No.  2107,  Montreal,  Que. 


FOR  SALE,  VERY  CnEAP, 

Or  will  eiciianEe  for  other  material. 
8  20-arc  light  TJ.  S.  E  L.  Co.'s  dynamos;  4  15-arc 
light  Hochhausen  dyaamos;  40  500-volt  T.  H. 
street  car  motors;  lOO  arc  lamps;  3  steam  fire 
engines;  lot  new  magn«t  wire;  3  doable  hoisting 
engines;  a  large  Ferracute  circular  eheare;  I 
Bennett  air  compressor,  18-20x30;  1  50-ton  track 
scale;  a3*  new  electric  car  wheels. 

WALSH'S  SONS  &  CO.,  Newark,  N.  J. 

Dealers  in  Scrap  Iron  and  Metals. 


15,000  sixteen  candle  power  genuine  Edi- 
son lamps,  made  by  the  Geaeral  Electric 
Co.  All  voltages  from  106  to  112.  Edison 
base  only.     In  barrel  lots  25  cents. 

E.  G.  BRUCKMAN, 
Equitable  BIdg.,  St.  Louis,  Mo. 

PROPOSALS. 

Proposals  aix-  iu\ited  on  the  complete 
erection  and  equipment  of  an  Electric 
Lighting  Station  for  the  Municipality  of 
Lynchburg,  Va.  Proposals  must  be  sub- 
mitted on  or  before  February  26,  1895, 
and  accompanied  by  a  certified  check 
for  five  hundred  dollars  ($500.00),  as  a 
guarantee  of  good  faith,  made  payable 
to  "The  Treasurer  of  Lynchburg,  Va." 
Plans  and  specifications,  and  any  in- 
formation desired  can  be  had  upon  ap- 
plication to  David  E.  Evans  &  Co.,  No. 
7  Harrison  St.,  Baltimore,  Md. 

Upon  the  same  conditions  proposals 
are  invited  for  lighting  the  city  with  201 
arc  lights  of  1500  c.  p.  each,  by  contract, 
the  number  in  service  at  present  time; 
the  party  or  parties  bidding  to  furnish 
the  necessary   apparatus. 

The  proposals  to  be  sealed  and  marked 
"Proposal  lor  Erection  and  Equipment" 
or  "Proposal  for  Lighting,"  as  the  ease 
may  be.  The  right  is  reserved  to  reject 
any  or  all  bids. 


ELECTRICAL 
BOOKS. 


Orders  Filled  Promptly. 


Electrician  Publishing 
Company, 

6  Lakeside  Building,    -    CHICAGO. 


LOOK! 


Bells,  Batteries,  Miniature  Incandescent  Lamps,  Small  Dynamos  and  Motor?, 
Push  ButtoQS,  Wire,  Electric  Lighting  Supplies,  etc.  Any  electrical  book  pub- 
lished. Complete  line  of  First-class  Electrical  Supplies  at  very  lowest  cash 
prices.  Give  me  a  trial  and  I  feel  confident  you  will  be  more  than  pleased  with 
goods.     Will  be  g\a<l  to  quote  prices  on  supplies  npon  application. 

iti.  F.  IjOA'<x,  Lock  Box  46,  iUarslifield,  Mo. 


ELECTRICITY 

Mechanics;  Mechanical  Drawing;  Architecture;  Architedural  Draiving  and  Design- 
ing; Masonry;  Carpentry  and  Joinery;  Or iiamental  ami  .structural  Iron  )Yor/:;  Steam 
Engineering  (Stationary,  Locomotive  or  Marine);  Unilroad  Engineering;  Bridge 
Engintfving;  Municipal  Engineering;  Plumbing  and  Heating:  Coal  and  Metal  Min- 
ing: Prospecting,  and  the  English  Branches.  Until  furtner  notice  experimental 
apparatus  will  be  furnished  free  to  students.  Send  for  Free  Circular,  stating  the  sub- 
ject you  wish  to  study,  to 

The  International  Correspondence  Seliools,  Seranton.  Pa. 


Dynamos 

W  -16  to  800  Lights. 


and 


MOTORS. 


;  H.  P.  and  upward. 


The  Elliott-Lincoln  Electric  Co,, 

11S4  Payne  Avenue, 

CI.EA"EIiA!WI>,  OHIO. 


IGH-GRADE  TELEPHONED 


We  make  a  strictly  first-class  inelrument  for  exchange  service  and 
private  lines.     It  Is  a  BATTKKY  TELEPHONE  and  is 

fiuaraoteed  not  to  iDfdcige.     Write  for  catalogue  and  prices. 


THE   WILLIAMS   &   ABBOTT    ELECTRIC   CO 

4(J  i^ontli  Water  Street.  OI>EVEI,AXI),  OHIO. 


The  NO WOTNY  Telephone 

Gives  service  equal  to  the  best  long-distance  Bell  telephone,  and  are  noted  for 
their  wonderful  volome  of  sound  and  clear  articulation  of  speech. 

We  also  Manufacture  Batteries  for  every  known  purpose,  which  have 
a  world-wide  reputation. 

THE  NOWOTNY  ELECTRIC  CO.,  Cincinnati,  OHIO. 


f  f 

■    ■ 

This  company  Is  manufacturing  A  CotTipound  Magiieto  Telephone 

Which  it  sells  outright  under  a  guarantee  both  as  to  efficiency  and  as  against  iufringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile. 
This  company  is  also  prepared  to  fully  equip  Telephooe   exchanges,    (furnishing  everything  from 
the  telephone  to  the  wire  and  poles).    Private  lines,  Factojy  plants,  etc.,  and  do  all   binds  of  construc- 
tion work.     Send  for  circulars  and  price  lists- 

WESTERN    TEI.RPHOIVE    COI^STRUCTIOST    CO., 

539,  540  and  S41  Monadnock  Bib.,  <Jtiica;s^o,  III. 


OF  INSULATED  WIRES  AND  CABLES. 


Bt  Herbert  Laws  Webb. 

A  New  Book  Just  Published. 


A  Practical  Guide  to  the  Testing  of  Electric  Light,  Electric 
Railway,  Telephone  and  Telegrapli  Wires. 


PKICE,  POSTAGE  PREPAID,  $1.00. 

SEHTD  IJi  YOUR  ORDER  NOW. 


ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  Building,  CHICAGO. 


^\XX\\X\\V\XW?^«ALXX%lM:OMMXMMm.%^^'tf 


Lightest  Storage   Battery 

IN  THE  MARKET. 

Embodies  new  feature  that 
gives  it  a.  decided  advantage 
over  other  cells.  Specially  suit- 
ed for  electric  launches,  trac- 
tion and  lighting  work.  Write 
for  description  ot  this,  new 
discovery. 

HASCHKE  &  CREELMAN, 
Storage  Battery  ilanufacturers, 

20-23  W.  Randolph  St., 
Agents  wanted.         CHICAGO. 


»24.00  SPECIAIi 

To  introduce  our  Dyna- 
mos and  Motors  of  larger 
capacity,  we  are  making  a 
specialty  of  a  high-grade 
8-light,  16  G.  P.,  110  volt 
Dynamo,  retaining  all  the 
special  features  of  our 
larger  mactiineB  at  a  sur- 
prising low  price.  Send 
for  circular  No.  22, 
ROTH  &  ECK.  Manufactarers  Dynamos  and 
Motors,  84  Market  St.,  Chicago. 


The  Wirt  Dynamo  Brnsh. 

Suitable  for  all  Incandescent  Dynamos,  Plating 
Dynamos,  Alternating  Generators  and  Exciters, 
Electric  Railway  Generators,   Stationary  Motors. 

WALLACE  ELECTRIC  CO., 

307  Dearborn  St.,  Chicago. 


Storage  Batteries 

FOR  ALL  PURPOSES,  ' 

Bradbury-Stone  Electric 
Storage    Co.i 


PIaATINXJM 
For  fill  PurpoaeB. 
Scrap  and  Natlye  Platlnnm  PurchiBed, 
BAKER  &  CO.,  408-414  New  Jersey 
Railroad  Ave..  Newark,  N,  J. 


E.  0.  McCORMIOK,  D.  B.  MARTIN, 

Pass.  Traffic  Mgr.  Gen'l  Pass,  k  Ticket  Agt 

CINCINNATI. 
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VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CEl^EBRATEU  AVATER 
WHEEIj  a8  particularly  adapted  to  their  uee,  on  accoant  of  its  remarkably  Steady  motion, 
high  speed  ai.d  great  eflicieney  and  large  eapacity  for  its  diameter,  being  double 
tbe  power  ol  most  wheels  of  the  same  diameter.  It  ia  used  by  a  number  of  the  leading  electric  com- 
panies with  ffreat  sntisfactioD.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  ueefa!  effect  guaranteed. 

SEXn  F'OR  CATAKjOGUE  and  ^AUTICVIjABS, 

The  accompanyinc  engraving  represents  a  eingle  lO-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  36  H.  P.  under  3S  foet  head.  Arranged  with  1'2-inch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  shafts, 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  Dayton,  Ohio. 

Kisdon  Iron  k.  Locomotive  Works,  San  Francisco,  Cal.,  Pacific  Coast  Agents. 


85  JOHN  STREET,  NEAV^  YORK, 

MANUFACTURERS  OF 

The  Celebrated  Double  Cylinder  and  other  Law  Cells, 

SAL  AMMONIAC,  BLUE  STONE,  ZINCS,  CARBONS,  ETC.,  ETC. 

miCKS    JLNID    O^HER   IKI^OmwIA."riON    CHEEmrXJLX^Y   I^^URNISHBJD. 


,_  Hine 
[bH  Eliminator. 


OUR  INDICATOR 
DEPARTMENT 


Cr-3 


For 

Kxtracting 
Oil  From 
FxhauNt. 
Knocked 
Out  All 
fonipetitorsi 
In  Three 
Important 
Tesits. 
Send  for 
Circular. 


Is  complete 
with  the 
ni08t  modern 
perfect 
articles 
in  the  line. 
•Send  for 
Catalogup). 
ICeducing 
A^' heels. 
Flaninieters, 
Etc. 


As  a 

Dividend 

Payer 

Nothing  is  so  profit- 
able in  a  small  way  as 

EUREKA  PACKING. 

Send  for  Sample. 

Hine& 
Robertson  Co,, 

70  Coi-tlanclt  ISt., 
]VEW  YOHK. 


ROBERTSON'! 
STEAM 
SEPARATOR. 

The  most  eflicient 
device  for  separat- 
ing M'ater  and  live 
steam. 

Get  Circular, 


BolertsoD' 

Eihanst  Pipe 

Heal 

A 

First-class 

Article 

At 

Very  low 

Price. 

You  Need  One. 


AVALUABLEBOOK! 


THE  HOST    IMPORTANT  WOEK  TO 

STREET  RAILWAY  MEN  THAT 

HAS    BEEN   PnELISHED. 


Tlie  First  Practical  Book  Covering  Amer- 
ican Street  Railway  Practice  of  To-day. 


STREET  RAILWAYS 


THEIR 

CONSTKUCTION, 

OPERATION  ANB 

MAINTENAKCE. 


"ti{,a.m:s." 

A  rKACTICAL,  HASltBOOK  F'OR 

STREET  RAILWAY  MEti, 

By  C.  B,  FAIRCHILD, 

Editor  Street  Railway  Journal. 


Price,  Postasre  Prepaid : 
Cloth,  S4  00 ;  Leatber  and  GUt,  S5.00. 


Eemit  by  P.    0.   Money  Order,   Draft,   Registered 
Letter,  or  Express  Money  Order. 


YOU  CAN  HAVE  ONE ! 


Anyone  Interested  in  tlie  art  of  electricity  can  obtain  a  copy  of  our 
new  IflO-page  classified  catalogue  of  electrical  books  which  is 

JUST  OUT. 

It  contains  a  complete  list  of  all  electrical  booke  published  to  date 
and  will  prove  of  inestimable  value  In  selecting  the  proper  works  for  the 
study  of  electricity.     We  are 

HEADQUARTERS  IN  THE  WEST 

For  electrical  boots  and  can  iill  all  orders  promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISMINC  COMPANY, 

6  Lakeside  Building,  Cliicago. 


The  Standard  Open  Circuit  Batr 
teries  of  the  World. 

Send  for  Circular  and  Prices. 

THE  LECLANGHE   BATTERY  CO., 

Ill  to  7/7  fost  laut  St.,  H.  r. 


NewYork  Insulated  Wire  Co., 


Sole   AXAii-ufActi;i.x^ex>s, 


Grimshaw  White  Core  and  Raven  Core  Wires,     Grimsliaw  Dndergronnd  Lead  Covered  Cables, 

Competition  Line  Wires,  Grimshaw  Tapes  and  Splicing  Componnd, 
Ynlca  Bnshings,  all  sizes,  Vulca  Electrical  Wire  Ducts  for  Interior  Construction. 


MAIN  OFFICE  : 
13-17  Cortlandt  Street,  New  York. 


"oris.   XxxsTxlnteci.    "^T^lr©    C3cfxa.T^a,-ia.-y, 

(  CHICAGO:  BOSTON:  SAN  FRANCISCO: 

BRANCHES ;  (78-82  Franilin  Street.  OongresB  Street.  102  Sacramento  Street, 
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BUCEE7E 


QUALITY 
UNEQUALED. 

FACTORY 

PRODUCTION 

TRIPLED. 


Monadnock  Building,  Chicago.        THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  O, 


FUSE  WIRE)*'»^;-U« 

AND    LINKS   y  capacity 

FOR  ALL  SYSTEMS.    )  ^"'"r^o^™. 


The  Independent  Electric  Co., 

39th  St.  and  Stewart  Ave.,  Chicago. 


MAP  OF  THE  UNITED  STATES. 

A  large,  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  ofBoe  or 
home  use,  is  Issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  cents  in  postage 
by  P.  S.  EnsTTS,  Gen'l  Pass.  Agent,  C.  B. 
&  Q.  R.  R.,  Chicago,  111. 


PORTER  &  BUERDORF, 

SALES  AQENTS  FOE 

DETROIT   SYSTEM    STREET   R'Y    MOTORS, 
Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  sold  vHth 
guarantee  of  20,000  miles  withont  repairs.  Instal- 
lation of  storage  battery  lighting  plents  a  specialty 
Room  SOS,  Xo  21  <tuiiiey  St.,  Chicago. 


For  any  electrical  book  published  filled 
promptly  on  receipt  of  price. 

ELEOTRICIAN  PUBLISHING  COMPANY, 
6  Lakeside  Building,  Ohicago. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stocls- 
ton,  Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  2ri  Clark  Street, 
Chicago. 


CHICACO  INSULATED  WIRE  CO., 


4l4-4f6  Northern  Building,  CHICACO. 


If  "yoii    '\A/  a.ixt 


"A  GOOD  THING" 


OKDEE  A  OOPY  OF 


WEBB'S  TELEPHONE  HAND-BOOK. 

Price  Sl.OO,  Postage  Prepaid. 

Published  and  for  sale  by 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 


WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  CO., 

We  manufacture  Complete  Installations  of 


For  CENTRAL  STATION   ELECTRIC   LICHTIIMC, 

LONG  DISTANCE  TRANSMISSION   OF  POWER, 
ELECTRIC  RAILWAY  AND  ISOLATED  PLANTS. 

BRANCH  OFFICES  IN  ALL  LARGE  CITIES. 

A  NHW  BOOK 

HNTO^W" 


ELECTRIC  TRANSMISSION  HAND  -  BOOK. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  iiand-book  series,  of 
which  30,000  copies  have  been  sold.  The  new  book  deals  in  the  author's 
well-known  practical  style  with  all  the  problems  of  Electric  Power 
Transmission. 

nro'sir  KBADir.  price  $1.00. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 
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WM.  H.  McKINLOCK,  President. 


■W.  C.  McKINLOCE,  Secretary. 


} 


Wires,  Cables, 
Royal  Transformers, 
American  Carbon  Co.'s  Carbons, 


ELECTRICAL  MERCHANDISE 


AT  LOWEST  PRICES. 


SHIPMENTS  PROMPT. 


Metropolitan  Electric  Company 

186  and   188  Fifth  Avenue, 

CHICJLO-O,  XJ.  S.  JL. 

Compound, 
Armature  Varnish, 
Tape, 
Weathei  proof  Wire, 
Metropolitan  Incandescent  Lamps,   —'--"-  -««--^.  tky  rs  once  for  i^cck.    Rjeg  Regulating  Sockets, 

Electric  Soldering  Iron,  We  Keep  the  Best  and  Guarantee  Satisfaction.  Edison-Lelande  Batteries, 

Allen   Soldering  Stick.  Small  Orders  Given  Just  as  Good  Attention  as  Big  Ones.     Xentric  Switches. 

A  JSlEMSr  BOOK  I 

New  Dynamo  Tenders'  Hand- Book. 

226  Pages.        138  Engravings.       Hand-Book  Size. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  hand-book  series,  of  which  30,000  copies 

have  been  sold.    The  new  book  contains  more  than  twice  as  many  pages  and  twice 

as  many  engravings  as  were  comprised  in  the  old,  and  will  continue 

to  retain  the    distinction  of  being  the   ONLY  STANDARD 

WORK  for  the  practical  dynamo  man  and  the  learner. 


NOW  READY. 


PRICE,  $1.00. 


3    LAKESIDE    BlULDINC,    CPICAGO. 


Despite  the  "SARD  TIMES" 

WESTINGHOUSE  ENGINE 

Sales  for  1S94  foot  up  a  total  of  270  Engines,  aggregating  37,915  H.  P.     No 
endorsement  of  the  continued  popularity  and  success  of 

WESTINGHOUSE    ENGINES 

could  be  more  emphatic!  Three  types  covering  every  grade  of  service. 

CO:fIPOrKl>.  l»TAAiI>AKD.  JUKIOK. 

5  to  1000  H.  P.    For  electric  light-  5  to  250  H.  P.    A  high  class  steam  5  to  75  H.  P.     Low  in  piice  and 
ing,  electric  railways  and  high               engine  for  all  purposes.  thoroughly  reliable, 

grade  service  generally. 


CATAIiOGU£  0.\  APPIilCATIOX. 


The  WESTINGHOUSE  MACHINE  COMPANY 


PITTSBURG,  PA.,  U.  S.  A. 
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NBW 

DYNAMO  TENDERS' 

Hf\ND-BOOK. 

By  Lieut.  F.  B.  Eadt. 

READY  FOB  DELIVEBT. 

AN  ENTIKELY  NEW  WORK. 

The  latest  addition  to  our  famouB  "Hand-Book" 
Series.     Every  practical  dynamo  man  should  have  a 
copy. 

92G  Pages.          13S  Engravings* 

PRICE,  $1.00. 

INCANDESCENT  W  RING 

H-A-nsj  U-BOOK. 

Bx  Lieut.  F  B.  Badt. 

Fourth  Edition.                Tenth  Thousand. 

These  tables  give,  without  loss  of  time,  exact  size 
of  wire  to  be  used.     This  is  one  of  our  famous  "Hand- 
Book"  series,   and  is  the  standard  authority  on  this 
subject  in  the  English  language. 

7!S  Pages.         43  Illnstrations. 

PRICE,  SI.OO. 

BELL  HANGERS^ 

•HflND-BOOK. 

Jir.  LiKur.  F.  B.  Badt. 

Designed  for  practical  men  engaged  in  any  clasa 
of  bell  or  annunciator  work.     The  only  boob  of  the 
kind  published. 

io6  Pages.           97  Illustrations. 
PRICE,  $1.00. 

ELECTRIC -TRflN8MI88  ON 

HAKD-BOOK. 

Bi  Lieut.  F.  B.  Badt, 

A  new  work  containing  tables  and  information  on 
the  electric  transmission  o£  power  brought  down  to 
date.     One  of  the  most  popular  of  our  famous  "Hand- 
Book"  Series. 

97  Pages.           22  Illustrations. 
PRICE,  $1.00. 

STRSHT  RAILWAYS. 

"THH7UIS." 

Their  Construction,  Operation  and  Maintenance. 

Bx  C.  B.  Fairohild. 

This  work  is  written    by  a    practical  man,    and 
should  be  in  the   hands  of  every  street    railway  em- 
ploye  in    the  United  States. 

600  Pages,        Profusely  lllustraied. 
PRICE,  $4.00. 

DVNK7VIO 

ELECTRIC  MACHINERY. 

By  S.  p.  Thompson. 

Fourth  edition,  revised  and  re-written.    The  most 
complete  work  on  the  dynamo  published. 

900  Pages.            Fully  Illustrated. 
PRICE,  S9.00. 

DIGTIONflRY 

...    OF  ... 

Electrical  Words, 

TERMS    AND    PHRASES. 

By  Edwin  J.  Houston,  A.  M. 

The  latest  edition  of  tills  celebrated  work  contaloe 
over    5,000    distinct    definitions.       As    important    as 
Webster. 

700  Pages.        750  Illnstrationa. 

PRICE,  $5.00. 

ELECTRIC    MOTOR 

AND  ITS  APPLICATIONS. 

By  Martin  and  Wetzleb. 

The  first  American  book  on   electric  motors.    A 
most  complete  work  brought  down  to  date. 

325  Pages.            354  Illustrations. 
PRICE,  $3.00. 

THE  PRACTICAL  MANAGEMENT 

OF 

DYNAMOS  AND  MOTORS. 

By  Ckocker  and  Wheeler. 

The  object  of  this  work  is  to  give  simple  directions 
for  the  practical  use  and  management  of  dynamos  and 
motors.     This  work  is  having  a  large  sale. 

100  Pages.            Fully  Illustrated. 
PRICE,  $KOO. 

Electric  Light  Specifications 

FOR  THE  USE  OF 

Engineers  and  Architects. 

Br  E.  A.  Mebkill. 

This  work  gives  the  latest  rules  of  The  National 
Electric  Light  Association,  of  the  National  Board  of 
Fire  Underwriters,  and  of  The  New  England  Insurance 
Exchange. 

176  rages, 

PRICE,  $l.60. 

THE  ELEGTRIG   RAILWAY 

IN 

THEORY  AND  PRACTlGE. 

Bt  Crosby  and  Bell. 

This  is  a  complete  treatise  on  the  construction  and 
operation  of  electric  railways,  and  will  commend  it- 
self to  the  electrical  engineer,   and  to  the  practical 
manager. 

400  Pages.        Profusely  Illustrated. 
PRICE,  $2.50. 

HIGH    POTENTIf\L 

AND 

HIGH    FREQUENCY. 

Experiments    with    Alternate     Currents. 

By  Nikola  Tesla. 

A  lecture  delivered  before  the  Institution  of  Elec- 
trical Engineers,  London. 

146  Pages.           Fully  Illustrated. 

PRICE,  $1.00. 

lilJ!i  Mbiiiib  illjLMMril. 

Err.  L.  Pope. 

The  fourteenth  edition  of  this  celebrated  work  is 
rewritten  and  brought  down  to  date.      A    technical 
hand-book  for  electricians,  managers  and  operators. 

234  Pages.                      Illustrated. 
PRICE,  $1.50. 

SCIENCE 

SERIES. 

Tbe  series  now  numbers  103  volumes,  and  embraces 
works  on  every  subject. 

16  jno.  Boards. 

PKOFUSELT  rLLUSTRATED. 

Price,  50c.  Each, 

STflNDf\RD 

ELECTRCAL  DCTONflRY. 

By  T.  O'Connor  Sloane. 

This  new  work  should  be  in  the  hands  of  all  who 
desire  to  keep  abreast  with  the  progress  of  the  greatest 
science  of  the  times. 

600  Pages,           300  Illustrations. 

PRICE,  $3.00. 

Any  of  the  above  books  sent  promptly,  postage  prepaid,  on  receipt  of  price. 

SEND    IN    YOUR    ORDER. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  BIHe.,  diicaso. 
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Western  ELECTRiciAi^. 


Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


B.  J.  Arnold,  Mem.  a.i.  e.  e., 

Consulting  Electrical  Engineer, 

specialty:  Electric  Ballwaya  and  Power  Sta- 
tloos- 

574-57G  Rookery,  Ctaicaso. 


N.  S.  Amstutz, 


Mechanical  and  Electrical  Enginser, 

Ifno  Electrical  Devices  Perfected  for 
Shop  Constrtiction. 

TeBtfl,  Flans,  Eatimates, 
SapervlBlon  and  Eipert  Opinions. 

£U  Black8tone  Bide  Cleveland, O 


The  Consolidated  Eng.  Co., 

Designers  and  Builders  of  Electrlo 
Ugbt  and  Power    Plente,     Electric 
Railways,  Wat«r  Works,  Ice  Making 
and  Refrigerating  Plants. 
821  Pine  Street,       -       -      -      St.  Loals. 
Alfred  C.  Einstein,  Prest.  and  Treas. 

TQomas  V.  Hall.  Vice- Prest  and  Secy. 

John  A.  Henry,  Supt.  Elt-ctrical.  Con- 


Chas.  G.  Armstrong, 

Expert  and 

Electrical  Engineer, 

Auditoriam  Tower,  Chicaeo. 


The  Allen-Hussey  Co . 

General  Electricians  and  Contractors. 
Electric  light  and  powt-r  construction,  incan- 
de'icent  lisht  wiring;  telephone,  watchman's 
clock,  annunciator,  buri^lar  alarm,  electric  bell 
systems,  etc.  Esllmntes  furnished  from  archi- 
tect?-' and  f'usioeers'  spfL-ilication?.  Telephone. 
Main  lOC.l.     Establishe.I  18H;»;  Inforporated  1B9-2. 

^ll--^i:i  Kundoiph  »t  ,  Cixioaeo. 


Owen  Ford, 

710  l!$ecurit3'  Bids-  )$t.  liOiiis,  llo.. 

Engineer  and  CoLtractor, 

Electric  Eailways,  Lighling,  Power  and  Min 
iny.      Water   Works  Syetems.      Power  Plants 

Developed  fiL)r  Electrical  Transmission. 


William   H.   Bryan,  M.Am.socM.E. 

Mechanical  and  Electrical  Engineer, 

ConauItalioDB,  Reports,  Estimates,  Plans,  Specifications,  Saperintendence,  Testa,  Pnrcliasing. 

DESIGN  OF  CENTRAL  STATIONS  A  SPECIALTY. 

Turner  Bnild  ne,  St.  L.odIs 

IB 

Goltz  &  Sinclair, 

Electrical  Engineers  and  Contractors, 
Manufacturers*  Agents, 
Tel.  912.  Agents  for  Ideal  Engines. 

Academy  Bids.,  aiiln  aakee,  Wis. 


E.  J.  Spencer, 


Consulting  and  Contracting 
EngiDcer, 

Sole  Western  Agent  for  Underjironud  Cables 
ot  the  Safety  Insulated  Wire  &  Cable  Co. 

.'ilO  SecDiity  Flrtg..  St.   T.nnis. 


Foree  Bain, 


Consulting, 

Designing, 

Supervising, 

ConatructiDg, 

Testing. 


E  ectrical  ard 
Mechanical  Engineer. 

Plans,  Specifications  and 
General  Engineering. 


Expert  in  Patent  Causes. 


Suite  1G57.  1fi5S  and  lG.5i> 
Mouadnock  BmUling,  *;UICA<iO. 


H.  G.  FIELD. 


T.  H.  HINCHSIAN,  JR. 


Field  &  Hinchman, 

Electrical  and  Mechanical 
Engineers. 
Specifications  and  Tests. 

30  Oin'oid  Hi.,  I>etroit.  llicli. 


DRY  BATTERY. 

NONE  BETTER. 

WESTERN  ELECTRIC  COMPANY. 


CHICAGO. 


NEW  YORK. 


624  pages,  $3.00. 


*)\RlTHj>t.TlC 


150  pages,  $1.00 


^e&^. 


158  pages,  $1.00. 


gLECTRielAM 


136  pages,  $1.00. 


140  pages,  $1  00. 


An  Excellent  Series  of  Electrical  Books. 

BY    X.    O'CONHOR.    SLOANE. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Library.  Send  in  your  Orders. 


ELECTRICIAN  PUBLISHINC  COMPANY,  6  Lakeside  BIdg.,  Chicago. 


R.  0.  NUTTAIL  COMPANY,  Allegheny,  Pa. 


F.  A.  ESTEP. 

President  and  Treasurer. 
J.  E.  MoGINLET, 

Vice-President. 
F.  8.  MARTIN, 

Superintendent  of  Works. 


MANUFACTURERS  OF 

Electric  Railway 
Supplies. 


GEARS,   PINIONS, 

BEARINGS,  TROLLEYS, 

TROLLEY  WHEELS 

AND  HARPS. 


THIS  IS  THE  IMPROVED 
NUTTALL  TROLLEY. 


TRY  LT  ONCE,  AND  YOU 
WILL  WANT  NO  OTHER. 


The  iK'eest  and  most  prosperons  street  railway  companies  In  the 
country  are  using  our  supplies,  and  they  prefer  them  to  all  others  on 
account  of  greater  si^rensth  and  durability.     Correspondence  solicited. 

CHAS.  J.  MAYER,  600  Betz  Building,  Philadelphia,  Pa.,  Middle  States  SaleB  Department. 
OHAS.  N.  WOOD.  180  Sommer  St.,  Boston,  Mass.,  New  England  States  Sales  Department. 
STANDARD  E*Y  SUPPLY  CO.,  Monadnook  Blocb,  Chicago,  111.,  N.  W.  States  Sales  Department, 
A.  8.  PARTRIDGE,  Bank  ot  Oommeice  Building,  St.  I^nis,  Mo  ,  a.  W.  States  Sales  Department. 
OHAa.  i.  OATAQNA,  Neave  BalldlnK,  ClQoinnatl,  Ohio,  Central  States  Sales  Department. 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS, 

Recent  Improvemente  made  in  the  New  American  Turbine  have  increased  the  power  as  per  their  diam, 
eter,  and  produced  greater  eflaciency  from  whole  to  half  water  than  any  other  turbine,  ae  evidenced  by  the 
following,  copied  from  certified  teeta  made  at  Holyoke  MaBB.,  on  the  dates  named,  and  signed  by  A.  F.  Sl'-k. 
man,  en^oeer  In  charge  of  experiments,  and  E.  S.  "Waters,  hydrniilic  engineer. 

The  orlglnalB  of  these  certificates  and  tests  of  other  sized  wheels  can  be  seen  at  our  office. 


J      Test  of  a  45-inch  Wlieel-July  9,  1894. 

Test  of  a  43-inch  Wheel    July  14,  1894. 

■i 

Head. 

Rev.per 
Min. 

Ou.  Ft.  1  Horee 
per  Sec.  1  Power. 

P'rCent 

Bead. 

Rev.per 
Min. 

Cu.  Ft.1  Horse  l„,.„„  ^ 
perSec.  Power.  r^°«°' 

J  Whole  Gate 

16.06 
16.42 
16.78 
1T.03 
16. 8d 

119.17 
122.00 
117.33 
111.83 
118.67 

141.58 
127,18 
112.60 
98.12 
82.117 

205.27 
195  19 
175,74 
149,99 
118  40 

79  76 
82,58 
82,18 
79,31 
75,62 

Whole  Gate 
U       '; 

i4 

16,33 
16,66 
16,59 
17.13 
17.48 

128.00 
134.80 
129.33 
125.25 
121.00 

134.18 
120.85 
104.85 
92  76 
70.80 

199.56        80.50 
188.14         83.09 
162.89         82.77 
142,40         79  21 
98,86        70.60 

For  Information  and  oatalogue  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO..  Dayton.O.,  U.  S.  A. 
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w  (Sataloques  AND  Quotations  on/\ppli(ation 

)ARTRICfe6RTER^./J^l25;o;econd  $i 

6S<ABU?MED     1867 


NORTH  !$TAB  POIIVTS 

Is  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  &  Northern  R.  R.,  and  is  a  valuable 
publication  for  business  men  and  tourists  who  may 
be  interested  in  the  development  of  the  agricult 
ural,  mineral  and  timber  resources  of  Northern 
Wisconsin  and  the  Upper  Peninsula  of  Michigan. 
This  book,  together  with  an  illustrated  pamphle 
telling  "Tl'/iCT'e  tha  Trout  Bide  ^^  will  be  sent  free 
upon  application  to  Geo.  H.  HeafEord,  General  Pas- 
senger Agent,  "North  Star  Route,"  Chicago,  111. 


Continuous  Current 

Dynamos  and  Motors: 

THEIR  THEORY,  DESIGN,  AND  TESTING. 

With  Sections  on  Indicator  Diagrams,  Properties  of  Saturated  Steam, 

Belting  Calculations,  Etc. 

AN  ELEMENTARY  TREATISE  FOR  STUDENTS. 

By  frank  p.  cox,  B.S. 

Cloth.       ieri  Pages,  »3  Illustrations.       Price  «S.OO. 

Intended  for  students,  this  work  gives  th**  theory  and  design  of  continuous  current  dynamos  and 
niotore  ae  understood  and  practiced  in  the  designing-room,  and  the  methods  of  testing  described  are 
those  t  f  th«  factory  tpstiog-shop.  The  practical  side  of  the  various  questions  treated  is  always  kept  Id 
view,  discussions  havicg  little  bearing  in  this  direction  being  excluded,  and  the  higher  branches  of 
mathematics  avoided,  'ihe  application  to  the  design  of  armatures,  fielii-maguels  and  motors  of  the 
principles  developeil  is  explained  by  reference  to  numerical  problems,  Ihas  thoroughly  impressing  them 
on  the  student's  mind.  Methods  of  testing  a  complete  machine  and  ui  iovestisating  ils  cbaracterietice 
are  given,  with  dii^cussions  on  the  effect  of  various  t-liangee  in  design  nud  operation.  The  eteam-engine 
being  so  closely  allied  to  the  testing  aud  operation  of  dynamos  and  motors,  sections  on  Indicator  dia- 
grams, steampower  calculations,  and  belting  are  included.  Almost  all  of  the  numerous  curves  in  the 
book  are  derived  from  actual  commercial  tests. 

CONTENTS. 

Chapter  I.  The  Absolute  System  of  Measurement.— Chapter  II.  Electro-Magnetic  Induction. — 
Chapter  III.  Claaeihcation  of  Machines  and  General  Principles  of  the  Magnetic  Circuit. — Chapter  IV, 
'Jhe  Dynamo  as  a  Motor.  — Chapter  V.  Calculaiiona  Pertaining  to  the  Magnetic  Circuit — Chapter  VI. 
Theory  of  Windings,  Losses,  etc  —Chapter  VII.  The  Dynamo  Considered  as  a  Motor.— Chapter  VIIl. 
Design  of  Armatures.  — Chapter  IX.  Design  of  field-magnets.— Chapter  X.  De-^ign  of  Motors.— Chapter 
XI.  Dynamo  and  Motor  Testing. — Chapter  SII.  Elficiency  Tests.— Chapter  SIII.— Indicator  Diagrams. 
—  Chapter  XIV.  Steam-Engine  Calculations.— Appendix  I.  Tests  of  Iron. — Appendix  II.  Ampere  Turn- 
t'b'es.— Appendix  III.  Determination  of  Sizes  of  'Wire  for  Armatures  and  Field  Coils. —  Appendix 
IV.  Belting. 

ELECTRICIAN  PUBUSHINQ  CO.,  6  Lakeside  BIdg.,  CHICAGO. 


ppCELW^J^ 
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THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work, 

Oives  more  poirer  as  to  diameter  ^ritli  a 
Uieher  percentage  of  useful  effect  than  any  other 
w^ttter-TFheel  lieretofore  made.  All  sizes,  right  and  left 
hand,  aro  bnilt  from  patterns  perfected  under  syetematlo  testa  la 
the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  aud 
those  contemplating  the  improvement  of  powers^  will  find  It  l» 
their  interest  to  confer  with  me,  as  I  am  ^vilimg  to  g;nar» 
untee  results  Tvhere  others  have  failed,  no  mat- 
ter what  makeoftorbinn  has  been  in  use.  STATG 
Ki^H<'lRl^^IE9iT»  ASHD  HE  WD  FOB  CATA- 
i.O(,iIJi:. 

S.  MORGAN  SMITH.  York,  Pa. 

Efitimates  farnlehed  for  complete  power  plants  and 
reaaltB  caaranteedZ 


HAVE 

YOU 

READ 


ipeDtions,  Researcles  M  Writings  of  Nilola  Tesla, 

By  THOMAS  COMMERFORD  MARTIN. 

600  Pages.  330  fllusttaiions  and  Nevu  Portrait. 

PBICE,$yO.     Postage! 

SEE  PAGE  XVI  FOR  TABLE  OF  CONTENTS.  ORDER  AT  ONCE. 


TESLA'S 

NEW 

BOOK? 


Dictionary  of  Electrical  Words,  Terms  and  Phrases. 

56a  donMe-eolnmu  Paees.    SVO  Illnstratioas.    Clotli  Bindine.    Type  Pages  10  x  7  inches.      Price,  postage  Prepaid,  to  any  part  of  the  world,  S5.00. 


This  Dictionary   includes  5,000  distinct   Words,  Terms  and 

Phrases.  Each  of  the  great  classes  or  divisions  of  electrical  investiga- 
tion or  utilization  comes  under  careful  and  exhaustive  treatment.  For 
some  reasons  it  deserves  rather  to  be  called  \n  EncyclopSGdia  than  a 
dictionary. 

The  Scheme  of  Treatment  is  as  follows: 

1st.  The  words,  terms  and  phrases  are  invariably  followed  by  a  Short, 
concise  definition,  giving  the  sense  in  which  they  are  correctly  em- 
ployed. 


2d.  A  general  statement  then  follows  of  the  Principles  of  Electri- 
cal Science  on  which  the  definition  is  Founded. 


BEZsriD  iisr 


3d.  When,  from  the  complexity  of  the  apparatus,  or  from  other  con- 
siderations, it  has  been  thought  desirable  to  do  so,  an  Illustration  or 
Diagram  of  the  apparatus  is  given. 

4th.  To  facilitate  study,  an  elaborate  system  of  OrosS  References 
has  been  adopted,  so  that  it  is  as  easy  to  find  the  definitions  as  the 
words,  and  aliases  are  readily  detected  and  traced.  . 

In  applying  these  rules  great  care  has  been  exercised  to  secure 
OLEARMESS,  to  the  end  that  while  the  definitions  and  explanations 
shall  be  SATISFACTORY  TO  THE  EXPERT  ELECTRICIAN,  they 
shall  also  be  SIMPLE  AND  INTELLIGIBLE  to  those  who  have  had  no 
training  at  all  in  electricity,  or  are  novices  in  the  art. 


ELECTRICIAN  PITBLISHING  CO.,    6  Lakea^de  Bnildins,  Chicago,  Illinois. 


Februan'  i6    iS 


WESTERN    ELECTRICIAN. 


The 


"CIIMAX"boiler 

Three  Boilers  Sold  GMcago  Edison  Co. 


The  Only  Boiler  Tested  at  the  World's 
Columbian  Exposition. 

The  only  NON-EXPLOSIVE  boiler  made. 
Will  save  yoQ  money  on  coal. 
Bnilt  in  nnits  from  50  to  1500  H.  P. 


Watertown  Engines 


MANUFACTURED  BY 


Clonbrock  Steam  Boiler  Works, 

send  lor  new  Catalogue,  Grlnnell  and  Court  Sts.,  BROOKLYN,  N.  Y. 

SIOUX  CITY  ENGINE  &  IRON  WORKS 

Builders    of  HIGH  GRADE 

CORLISS 

ENGINES 

!!>imple.  Compound,  Condensing. 

Complete  Steam  Plants  a  Specially, 

SIOUX  CITY,  IOWA. 

AGENTS: 

H.  S.  WALKER,  •l&-2%  W.  Randolph  St.,  ChicaRo 
KOWELL  &  CHASE  CO.,  1217  Uoion  Ave..  Kaneae  City,  Mo. 
n    ,T.  RT.ANDIV.  120  Third  Ave.  North,  Minneapolie,  Minn 


Will     meet   any    guaranty    in    regulation, 
economy  or  general  efficiency. 

Watertown  Steam  Engine  Co., 

WATERTOWN,  N.  Y. 

Watertown  Steam  Eugioe  Co.,  1136  Mnnadnock  Elk,,  Chicago. 
WutertOHD  Steam Engloe  Co.,  1'2U  Third  Ave.  N.,  JliDDeapoita. 
Watertown  Steam  Eogine  Co.,  :>24  W.  Mai"  St  ,  LouisTiUe.    " 
Kowell  A  Chase  Machinery  Co..  Kansas  City. 
Pnod  Machinery  Co.,  St,  Louis. 


ERIE  CITY  IRON  WORKS, 

INCORPOHATED. 

Ilannfactnrersof  HIGH  and  MEDICill  ^PEED 

Automatic  [| 


and  i^  1^:^, 

RETURN  TUBULAR,  LOCOMOTIVE 
AND  VERTICAL 


1510  OLD  COLONY  BLDG..  CHICAGO. 


■BSOCA.  J3  J-iX»  TT'FIP     1873. 
SOIiE  JHAKrFACTIJBEBS  OF 

HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.     Colors,  Red,  Black  and  Gray.    Pand  for  Catalogue  and  Prices. 

wii,yi^GT^I:  DEI.  The  Standard  Electrical  Insulating  Material  of  the  World,     w  Si^'SF':  k.t 


VULCANIZED  FIBRE  GO. 


>•>•>———••« 


FREE! 


Our  24-page  catalogue  of  Organs, 
also  our  new  and  elega-nt  catalogue 
of  Pianos,  containing  16  pp.  We 
have  the  largest  manufactory  iu 
the  world.from  which  we  selldireot 
totheconsumsrat  wholesale  prices, 
thus-iavingLlieprolitsot  thedealer 
:Lnd  rhe  commissions  oCtheageuty, 
\Fe  furnish  all rst-clas3 Organ, war- 
ranteif  20  years,  wiih  ^OT  Eg^ 
stool  and  boolc,foronly  v>£  li©U 

Ko  money  rcquirod  until  instru- 
ment has  Deen  thorouclily  tostfd 
in  yourown  house.  Sold  on  instal- 
ments.   Easy  pas'ment. 

We  positively  auaTantee  every 
OrganandPiano2)7/ears.  Sfndfor 
catalogue  at  once  i  tyou  wantto  ob- 
tain the  greatest  bargain  on  earth. 
Write  name  and  j.ddress  plainly, 
and  we  will  s<^nd  bymailsame  day 
letterls  received.   Asanadvertisp. 


ment,  we  will  sell  thellrst  Pianoof 
1  aff  I  7B    Stool,  booR 
place  for  oniyw  I  f  wi  and 


our  make  in  aff 


Stool,  booK 
I  and   co\c 
free.    Regular  priie,S3.')0. 
BEETHOVEN  PIANO  A.  ORGAN   CO.,  P.   O.  Box    L309  WASHINGTON,  N.  J. 


Our  New  Book  Catalogue 


Which  is  now  ready,  contains  100  pages  and  will  be 
found  of  unusual  interest.  Anyone  wishing  to  obtain 
a  complete  list  of  all  the  electrical  books  published 
to  date,  together  with  descriptions  of  the  most  im- 
portant, can  do  so  by  writing  us. 

ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  CHICAGO. 


J.  C.  BRILL  COMPANY,  -  PHILADELPHIA, 

BUILDEES  OP  EAILWAT  AND  TRAMWAY  OAES  OF  ALL  GLASSES, 


Special  attention  given  to  the  building  of  Electric  Motor  and  Trail  Oars, 
liuiklera  of  Brill  No.  21  Truck  with  solid  forged  frame,  and  "Eureka"  Maximum  TracUon  Pivotal  Tmot 


THE 
IMPROVED 


ROOT 


WATER 
TUBE 


BOILER. 


Best  Adapted  to 

High  Pressures. 

HIGHEST  ECONOMY. 

Absolutely  Dry  Steam. 


ABENDROTH  &  ROOT 

MFG.  CO.. 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &.  St.  Paul  R*y. 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'c'ock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  ofi&ce.  207  Cbrk  Street. 


e^-  Cleveland.O. 

80  SENECA  ST., 

i\ear  DnioQ  Bapot, 

New  Gear  Shop. 

GEO.  B   GRANT. 


*ju proved  Kacine  High  S^peed 


Marine  and 

Yacht  Engines 

Porcupine 

aud  Tubular 

JSoilers 


SUPERIOR;  RE60UTI0N 
A«D  ECONOMY  roB.  . 

gECTRICjjGHTlfiG 

ANoSENERAL  "'^ 

'e^PJJRPOSK 

All  sizes  carried  I1 

stoclc. 
Over  2,01)0  In 

use. 


Racioe 
nardware  to.,  -u'orks:  racins,  wis. 

W.  F.  PAKISH,  General  Sales  Manager, 

Horot'  losurancfl  Building.  CHICAGO. 


Jill     GENU  I  NE 
INCOTS&  MANUfACT.URES 
■    BEAR   OUR ■         - 

-REC.TRADE  MARKS. 


PHOSPHOR-BRONZE 

Ingots,  Castings,  Wire,  Sheet  &c. 

•The  Phosphor  Bronze  Smelting  Co.LiMirEO 

2200WASHIIIIGT0NAVE.fHILflDELPH|A.,PA. 

ORIGINAL  MANUFACTURERS  OF   PHOSPHOR-' 

Bronze  in  theUnited  States  and  Sole 


UilJLUlfrl^iT 


Huuii 


;iB»uf;iti». 


Miliffli 


I«]:P»1;<*]:r4: 
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ALTERNATING  CURRENTTRANSFORMERS 


Highest  Efficiency  Ever  Olitained. 

TRANSFORMERS 

To  order  for  any  purpose,  voltage 
or  capacity. 


ALTERNATING 
CURRENT 

MOTORS. 


Standard  Sizes,  5  Lights  to  2,000  Lights. 


POTENTIAL 

SWITCHES, 

Complete  SwKcli  Boards 

For  Central  Stations  and  Isolated  Plants. 


WAGNER  ELECTRIC  MFO.  CO.,  st  lodis,  mo 

CHICAGO  OFFICE,  Wells  Goodhue,  I56<^  Monadnock  Block.     PHILADELPHIA  OFFICE,  John  Mustard,  1000  Betz  B.dg 


ELECTRICITY  for  ENGINEERS. 

A  NEW  AND  POPULAR  BOOK. 

Two  Volumes,  434  pagres,  Profasely  lllustraled. 

Price,  Postage  Prepaid,  $2.50. 

ELECTRICIAN  PUBLISHING  CO., 

6  LAKESIDE  BUILDING,  CHICAGO. 


New  Dynamo  Tenders'  Hand-Bool(. 

By  F.  B.  BADT. 

226  Pages,  140  lUustrations      Flexible  Cloth  Binding.    Size  of  Type  Page 
5  1-2x3  inches.     Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  ;than,  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  .5,000  of  the  new. 

Electrician  Publishing  Co., 

6  Lakeside  Building,  CHICAGO. 


THE 


Electric  Railway 

IN  THEORY  m  PRACTICE. 

Complete    Treatise    on    the   Construction 

and    Operation  of  Electric 

Railways. 

By  0.  T.  CROSBY  and  DR.  LOUIS  BELL 


Handsomely  and  Copionsly  Illustrated. 


Mailed  to  any  Address.  $2.50. 


In  tbis  importiiut  new  book  will  be 
found  a  full  discussion  of  the  principles, 
apparatus  and  methods  of  construction 
employed  in  eleci  ric  railroading .  The 
treatment  of  the  subject  is  thoroughly 
practical,  and  will  commfcnd  itself  alike  to 
the  electrical  engineer,  the  student,  and 
the  el  ctric  railway  manager. 

The  necessity  for  such  a  book  has  been 
keenly  felt  by  eve^y  one  interested  in  the 
subject,  and  in  ne  d  of  accurate  and 
unbiased  information. 


Testing  of 


I 


CABLES. 

By  Herbert  Laws  Webb. 

A  New  Book 
Just  Published. 


A    Practical    Guide    to    the    Test'ng 
Electric  Light,  Electric  Railway, 
Telephone  and  Telegraph 
Wires, 


of 


Price,  Postage  Prepaid,  $1.00 


THE 


Electric  Motor 


AND  ITS  tPPLIGATIONS. 


By  MARTIN  and  WETZLER. 


325  Large  Qaarto  Pages.    354 

Price  $S.OU. 


This  timely  work  is  the  first  American 
book  on  Electric  Motors,  and  the  only  book 
in  any  language  dealing  exclusively  and 
fully  with  the  modern  Electric  Motor  in 
all  it!  various  practical  applications.  The 
b  ok  i)  a  handsome  quarto,  and  many  t  f 
the  cuts  are  full  page 

No  tffort  ha?  been  spartdtomake  the 
book  complete  to  date,  and  it  will  prove 
invaluable  to  every  one  interested  in  the 
progress  and  development  of  Ihe  Electric 
Moor,  or  the  electiicul  tra' smission  of 
energy. 

New  and  greatly  enlarged  edi  ion,  Tiith 
an  appendix  on  the  devrlopment  of  the 
Electric  Motor  since  1888,  now  ready. 


PRINCIPLES  OF 

DYNAMO 
ELECTRIC 
MACHINES 

— AND— 

Practical  Directions  for  Design- 
ing and  Constructing 
Dynamos 

By  CARL  HERING. 


With  an  Appendix  containing  several 
an  Lies  on  Allied  Subjects,  and  a  Table  of 
Equivalents  of  Unts  of  ileasurements. 


Clotii,  279  Pages,  59  Illustrations. 

Price,  Postage  Prepaid,     -      $2.50 

SEND  IN  YOUR  ORDER  NOW. 


ELECTRICIAN  PUBLISHING  COMPANY 


S  IL-s,]sesid.e  ^TJiild-irLg-, 


c:Ea:ic-A-C3-o, 


February  ]6.  1895 
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"WOOD"  ARC  DYNAMOS 

Possess  the  Highest  Gommercial  Efficiency. 

Forty=nine  Styles  of  Arc  Lamps  of  the  flost  Perfect 

Mechanical  Desigfn. 


'Wood"  Constant  Current  Dynamo  No.  10, 
for  125  2,000  c.  p.  lights. 


Fort  Wayne  Electric  Corporation, 

Fort  Wayne.  Indiana. 


Branch  Offices: 


aiEW  yOBK  CITY:  11.5  Broadnray. 

CHICAGO:  185  Dearborn  St. 

PHM/ADELPHIA:  907  Filbert  St. 

BOSTOK,  MASS.:  17  Federal  St. 

ROCHESTEB,  IS.  IT.:  Powers  Building. 

COJLU3IBU8,  OHIO. :  57  Bast  State  St. 

SAIV  FRAWCI^CO:  Elec.  Imp.  Co.,  35  Sfeiv  Ilonteomery  St. 

PITTSBDR«i,  PA.,  405  Times  Building. 

NEW  OBIiEAKS,  I/A.r  Southern  Electric  jllfg.  &  Supply  Co. 

OUAHA.  IVEB. :  lO-l  Bee  Building. 

mMHEAPOnS,  MlSISf. :  Blew  York  life  Building. 

CIWCINSiATI,  OHIO.:  403  STeaTe  BuUding. 

SAW  ASTTOSTIO,  TEX,:  307  I,asoya  St. 

BICHSIOXD,  VA.:  Chamber  of  Commerce. 

ST.  I.01IIS,  MO.,  60  Turner  Building. 
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POROUS  .^v 


Why  not  get 
tfce  best  ? 


1888.     ^^,0^'^    '895. 

J^^  ^  trial  order. 


** 


♦^    -CUPS 


C.  F.  8PIiITI>OBF,  Manufacturer  of 


Telephone  Bobbins  and  Spark  Coils, 

17  to  27  Vandewater  St.,  New  Torfe  -^ 


The  Johnston 
Rail   Bond. 

(Patented  July  17, 18M.) 

For  electrical  contact  both  sides  of  tlie  rail  are  used.  The  nuts  have 
twelve  times  the  cross-section  of  the  copper  conducting  rod.  Under  the 
nuts  the  rail  is  smoothed  and  brightened  by  a  special  tool.  The  nuts  are 
also,  smooth  and  bright. 

A  firm  mechanical,  electrical  and  water-tight  joint  is  made. 

The  usual  length  is  30  inches,  of  00  and  0000  copper  rod. 

Address  the  manufacturers, 

John  A.  Roebling's  Sons  Co., 

New  York.  Chicago.  San  Francisco.  TRENTON,  N.  J 


rHARlESIf 

CHI(AbO.ILl.,U.SJi. 

IRON  SET 

iCREW5 
HAXACON 
CAPiCRfWiJ 

SQUARE 
HEAD  CAP 

5CREV/5 
MACHINE 

5CREWa 


FACTS 


ELECTRICALLY  DRIVEN  MACHINERY  IS  MODERN  AND  PROPER. 
|)CROCKER-WHEELER  APPARATUS  IS  THE  BEST  FOR  THIS  PURPOSE. 
IJLIBERALLY  PROPORTIONED,  A  GENEROUS  FACTOR  OF  SAFETY  AND  ALWAYS  EFFECTIVE 

IF  YOU  ALLOW  US  TO  ADVISE  YOU. 

MANVFACTUREBS  AND  ELECTRICAL  ENGINEERS, 

NEW  YORK,     CHICAGO,      BOSTON,      PHILADELPHIA. 


CROCKER-WHEELER  ELECTRIC  CO., 


NEW  INSULATING  JOINT. 


VULCABESTON 


Sectional  View— Patented  July  10,  1894— Full  Size. 
For  Xnaulating  Fixtures. 

This  joint  conforms  to  the  requirements  of  Under- 
writers' rules.     Write  for  prices  and  circulars. 

Interstate  Coiplete  Electric  Cons' rnctiin  Co., 

809  to  817  So.  7lh  St..  ST.  LOUIS.  MO. 


CONTROLLER  PARTS. 


YTe  "tvill  fornisli  these  for  tlie  TVestineliouee 
and  General  Electric  Companies'  ControUers. 


Also  Vulcabeston  Field  Magnet  Spools,  Brushholder  Bushings,  Oommutator  Bings  and  Pieces  for 
Special  Purposes.  Owing  to  its  toughness  and  heat-resisting  qualities,  Valcabeston  is  the  most  prac- 
tical material  for  the  above  and  siruilar  purposes. 


Trolley  Line  Materials, 

iDsnlated^vitli  Tloulded  9Iica«  acbncn'l- 
edfie  '  to  be  ilie  most  durable  and  the 
best  for  practical  service. 


fzS^ 


Brushholder  Bushings  and  Field  Spools 

for  the  old  Edison  or  Sprague 

Nos.  6,  8  and  14  Motors. 


NEW  YORK,       PHILADELPHIA, 
BOSTON. 


H.  W.  JOHNS  MFG.  CO., 

240-242  Kandolph  St.,  CHICAaO. 


HOW  WOULD  YOU 
LIKE  TO  SAVE 
75  PER  GENT.  OF 
YOUR  OIL  BILLS? 

Others  are  doinij  it,  by 
usiog  the 

Tracy  Patent 
Oil  Filter. 

Large  Storage  Capacity. 
Perfect  Filtration. 
Fully  Guaranteed. 

Send  for  Treatise  on  Oil  Filtration. 

Phoenix  Automatic  Filter  Co., 

RACINE,  WIS. 

KELIABLE  AGENTS  WANTED. 
N.  E. — Mention  this  paper  when  yo*i  write. 


"^GENUINE  RAWHIDE 
:  mCE  LEATHER. 


iPly     jPULLEY  COVER. 
BELT   DRESSING 

AND 

BELT  CEMENT. 


SHULTZ  PATENT 
WOVEN  LEATHER  LINK  BELTING 
Dynamo 

C^ELTlNGr.  *♦  •""""■  Mo    I  »  A 

BRANCHES:  \U  Summer  St.,  Boston;    113  Liberty  St.,  New  York;    129  North  3(1  St.,  PhlladelphU 


^fhd  Jcr(Trcular5- 


THE  "LEWIS" 


Improved 
Gas  and  Vapor 
Engine 

For  Running;  Isolated 
Electric  Plants, 

Is  warranted  to  give  a  perfectly 
steady  light,  and  to  produce  the 
same  cheaper  than  gas  and  very 
much  cheaper  than  If  purchased 
from  a  central  plant. 

For  prices  and  particulars  In 
quire  of  the 

WEBSTER  MFG.  CO., 


1075  West  Fifteenth  Street, 


Electric  Lighting  and 
Power  Apparatus. 


THE 


The  Brush  Double  Arc 
Lamp  Patents  sustained  by 
repeated  decisions 
of  U.  B.  Courts. 


BRUSH 


ELECTRIC  CO., 


Uo.  10  Arc  Dynamo,  100  lights,  2,000  cnndle  power. 


Agencies  in  all  large  cities. 

The  Russell  &    Officer   Electrical 

Oonstructlon  Co.,  Denver,  Ool, 
Bagaall  &  HlUis, Yokohama,  Japan. 


Office  and  ITerka,  Cor.  Belden  and  Mason  Sta.f 


CliEVKL  ABTD,  OHIO. 


$3  per  Annum, 


CopiTTlzhl,  1S95.  by 
EI«ctricUa  PuttiUblDg  Coropuiy,  Chicago. 


EVERY  SATURDAY. 


1  O  cents  per  Copy. 


Vol.  XVI. 
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SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

^^H.^Rf  HixsoN?''        Simplex  Electrical  Company, 

1137  Monadnock  Block.  CHICAGO.  75-81   Cornhill,  BOSTON,  MASS. 

ANDERSON  STEEL  TROLLEY  POLES  AND  HARPS. 

PIVOTAL  BOSTON  TROLLEYS. 

KeceiTed  only  Aw^ard  for  Trolleys  at  Cblcaeo, 

Manofaotored  by    AXtBERT  A  J.  M.  AlVDflBSOIV,    289-293  A  St.,  Boston,  Mass. 


WTLLABD  L.  OANDEE,   lT»«<rt«<»«  TWono^a^i 
H.  DUfiANT  OHEEVEB,  J  Bualnesa  Managers. 


GEO.  T.  MANSON, 

Genu  Sapt. 


W.  H.  H0DGIN8, 

Secretary. 


THE  OKONITE  COMPANY, 


LIMITED, 


13  Park  Row,  New  Yorkc 

INSULATED 

WIRES  ALDCABLES, 

For  Aerial,  Submarine  and  Underground  Utt. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Taps 

BRA.;N^CHES:Chicag:o.  Boston.  Philadelpbia.  Pittsburgli,  Minneapolis,  Cincinnati, 
Kansas  City,  Omaha,  Louisville*  St  Loain,  San  Francisco,  London  and  bo.  Amerlc^j. 


iS^l'^l 


TRADE  MftRK. 


FOB     BIiKOTBICAIi     ITMKS; 

SrmpUte  Kods  of  Varlons  Iieneths,  from  1-S  OhBi  to  lOO  oIuiib  BesUtanca 

to  tlio  Ineb.    Uraplilte  Boxes  and  Cmelble*,  BesUtlne  Hoata 

of  4.000  Deereea.    InanUrles  CHa<lly  Answered. 

JOS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 


ArmaturPs  I    I^AMP  AND    DXNAIHO    St7PFI<IE8 

Rewound.  fob 

Dynamos  American  and  IS^pUu)  ler 

Repaired.  |  Arc  (Systems. 


Commutatora  Wade 

and  Befitted. 
Special  attention  to 

Street  Car  Work. 


CHAS.  J.  BOCUE,  206  Centre  St.,  New  York. 


STUDY  ELECTRICITY  AT  HOME 

By  oar  correspondence  method.     ThorouRh  Inetructlon,  with  FREE  APPARATUS.     Modprate  terms. 
Diplomas  awarded.    Oat ilogue  free.   Keienlific  Machinist  t  o.,  90-91  Atwater  Bldg  ,  Cleveland,  O. 


BEST  OF  ALL  IS 

Hade  by  J.  K.  BUNNEIil^  d.  O'O.,  76  Cortlandt  St.,  IVew  Tork. 

Beet  Oonfltmotlon  and  In^edlents.  Strongeat,  most  Dnrable  and  Bellable.  Size  6x3Hi  60  oti.  par  •«: 
LIBERAL  DISCOUNTS. 


INSULATED  WIRES  and  CARLES 


Aerial,  Underground  and  Submarine. 

for  Telephone,  Teleeraph,  Iilglit  and  Power. 


B.EBITX!  lAPEa. 


Write  for  catalo^es,  samples  and  prices. 


W.  B.  BBIXE'F,  Hffr.,  J.  K.  HAK,  «en'l  Agent, 

203  Broad^vay,  ATew  Xoris. 
S.  F.  B.  MOBSB  &  CO.,  CAIilFOBNIA  BliSC.  WKS., 

Cliicagro,  111.  Man  Francisco.  Cal. 

■XKW  OBIiEAIVIil  EIiEC.'CO.,  JVew  Orleans, L.a. 


WESTON  ENGINES. 


High  Pressure  Boilers. 

Complete  Power  Plants. 

JGstlmates  and  Drawmgs  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 

REPRESENTATIVES. 

JDLIAN  SOHOi-L  &  CO.,  -  126  Liberty  St.,  N.  T.  City. 
HOFFilAN-EUSSELL  CO.,  -  82  Lake  St.,  Chicago,  111. 
3CBANT0N  SUPPLY  &  MACH'¥  CO.,   -    Scranton,  Pa. 


ELEOTRIC    APPLIANCE    COMPANY, 

S4a  aiadiaon  Street,  CHICAGO. 

WE  ARE  NOW  ESCt'tlSIVE  AGENTS  POK  THE  CELEEBATED 

PACKARD  LAMUS 

Irs \z.  i^, 

Manufacturers:  New  York  &  Ohio  Co.,  Warren,  Oliio. 


manhfactubek  of 

ZNSUI.ATED    ElaXSCTRIG    WIRE^ 

fLKXIBLE  COBDS  and  CABLES. 

SOO  and  SOS  IVorth  Tbird  Street.       -        -        PHIIuU>BEiPHIA,  PA. 


16C.P.iniiW,loti!.25c," 
32C.P.i!iDiii,iots,35c. 


1RP  P  in*oredFila-  07' f 
lU  U.r,natR;.Lam;,^|  zl 


INCANDESCENT  LAMP. 

N.  i  0.  PATENTS. 


Special  Prices  will  be  made 
to  Lar^e  Consuixiers. 


I<  BEACON  VACUUM  PUMP  & 
"  ELECTRICAL  CO. 

Headquarters,  Irvinglon  St., 
I  Boston,  Mass. 

OIHces: 

NEW  YORK,  39  Cortlandt  St 
PHILADELPHIA. 

213  South  6th  Street. 


KEYSTDNE  INSTRUMENTS. 


Ceo.  L.  Colgate  Company, 

1S6  Iiiberty  St.,  New  ITnrb. 


C         IMPORTED 
ARSONS 

FOR  ARC  LIGHTS. 

EQUALTOTHE 
BEST. 


Kept  in  Stock. 


Fd.Wertheim. 


207-209  Lake  St., 

CHICAGO. 


Send  f»r 
Samples. 


PARTRIDGE 
r' CARBON  CO. 


THE  BALL  ^  WOOD  COMPANY, 

Builders  of  Improved  Automatio  Cut-off  fngines. 


BKPBESEBiTATIVEl* : 

Stern  &  SilTerman,  707  Arcli  St.,  PhilEdelphIa,  Pa.  C.  E.  Sargent,  Home  Ins.  Bldg.,  Chicago,  111. 


George  M.  Kenyon,  Endicott  Arcade,  St.  Paul,  Minn. 


James  &  Company,  Chattanooga,  Tenn. 


STANDARD  UNDERGROUND  GABLE  GO.,  U/IRF^  finfl  P.ARI  F5^ 

THE  ROOKERY,  WESTINQHOUSE  BUILDING,  TIMES  BUILDING,  HH     III   ^^  ^J  H  1  I  U  ^J  P4  ^J  ^^  ^^  ^^  ■ 

CHICAGO.  PITTSBURG.  NEW  YORK.  ^  ^      ■    ■   ■  ^^  ^^  ^~  ^^    ■    ■  ^^    ^^  ^^    ^^    y 


Cable  Contracts  Taken  Inclnding  Installalion. 


O-srerliead.  and  XJn.d.ergro-un.d.. 
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ELECTRICAL  APPARATUS 

OF  ALL  KINDS. 


G. 
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Arc  Lamps  for 
Incandescent  and 
Railway  Circuits. 


GENERAL 
ELECTRIC 
COMPANY. 


^._-. 


Arc  Lamps  for 
Alternating  and 
Power  Circuils. 
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SEE   OUR  EXHIBIT 

AT  THE 

CLEVELAND  ILLUMINATING  COMPANY'S  STATION, 

Cleveland,  Feb'y  19,  20,  21,  1895. 
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INDEX    AND    CLASSIFICATION    OF    ADVERTISEMENTS. 
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Anderson,  Albert  &  J.  M...      i 
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Boswell  A  Co.,  D.  E xxvi 

Bradbury-Stone    Electric 

storage  Co xsviii 

BriUCo.,  J.  G xlix 

Brirey.  W.   R i 

Brown  A  Son,  Jas xviii 

Brownell  A  Co.,  The xlix 

Brownlee  A  Co xxvi 

Brush  Electric  Co xsxi,  lii 

Bryan,  Wm.  H xlv 
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Bntler  Hard  Rubber  Co xlvi 

Butler  Mfg.  Co xxxii 
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Crocker-Wheeler  EL  Co  lii 

Cutter  Electrical  A  Manu 

facturing   Co xxxix 

Davis,  W.  J.  El.   Co xviii 

Dayton  Fan  A;  Motor  Co. ..xviii 
Dayton  Globe    Iron  Works 

Co xlvi 

Dearborn  Electric  Co xxvi 

Delno  A  Co.,  H.  E xxxvii 

Diamond  Electric  Co xx 

Dlebl  A  Co xix 

Directory,  Principal    Elec.  ■ 

and  Mech.  Engineers...  xlv 
Dixon  Crucible  Co.,  Jos...  i 
Eastern  Electric  Cable  Co.xxvii 

Eddy  Elec.   Mfg.Co xv 

Edgerton  Pottery  Co Hi 

Edwards,  W.  S.  Mfg.  Co...  

Electric  Appliance  Co xxv 

Electric     Construction     A 

Supply  Co xxxvii 

Eles.  Eog.  A;  Sup.  Co.  .  ...xvii 
Electric-Power  Storage  Co.xxlv 
Electric    Storage    Battery 

Co.,  The xxxiii 

Electrician   Publishing  Co. 
xxlx,    xxxvii,    xxxvlli,    xlii, 

xlv,  xlviii 

E  Uott  Lincoln  Elec.  Co.  xxviii 
Empire  China  Works    ..  xxvi 

Erie  City  Iron  Wks 

Eareka  Compound  Co. .xxxvii 

Fiberitc  Co.,  The vi 

Field  A  Hinchman  xlv 

Fontaine  Crossing  A  Elec. 

■Jo xxxvii 

Ford,  Owen xlv 

For  Sale  Advertisements  xxviii 
Fort  Wayne  Elec.  Corpora- 
tion         li 

fuel   Economizer  Co    sliv 

Fulton  Steam  Boiler  Wks.  xlix 

Garlock   Packing  Co — — 

General  Electric  Co li.  xxx 

General  Incandescent    Arc 

Light  Co 

Gleason,  E.  P.  Mfg.  Co...  xxxix 

Goltz  A  Sinclair xlv 

Gooch,  Chas.  J xxvi 

Goubert  Mfg.  Co 

Grant,  Geo.  B xlix 

Harrison,  W.  P.  A  Co 

Hart  A  Hegemau  Manufac- 
turing Co .xxxix 

HascbkeA  Creelman. ..  .xxviii 
Hajs  A  Co,,  -.1,  L xsl 


Helios  lElectric;  Co xxxiv 

High  A  Co.,  J.  Grant. xli,  xxviii 

HiueA  Robertson  Co 

Holt  Elec.  Storage  Co xiv 

Holtzer-Cabot  Electric  Co.   

Homberger  Et.  Mfg.  Co-xxviii 

HuntCo..C.W xlii 

Independent  Elec.  Co. ..xxxvii 

I.  R.  A  G.  P.  I.  Co 1 

Interior  Conduit  A  I.  Co  xxxvii 

iDtemaflCor.  Schools 111 

Interstate  Comp.    Electric 

Const.  Co xxi.  lii 

Jaeger  Mfg.  Co..  The xxvi 

Johns  Manufacturing  Co., 

H.  W '. xxxix 

Kartavert  Mfg- Co 

KingBiidgeCo xxiv 

Elipstein.  A.  A  Co xxvi 

Large  A  Twining xxi 

Law  Battery  Co ..xxix 

Leclanche  Bat.  Co.,  The.,  xxis 
Little,  F.    P.,    Electrical 

Const.  &  Supplv  Co xxxiv 

Long,  M.  P lii 

Lukens  Iron  A  Steel  Co... xlix 

Mather  Electric  Co xxii 

Metropolitan  Electric  Co.. 

Miamisburg  Electric  Co..    

Michigan  Elec.  Co xxii 

Moore,  Alfred  F i 

Morris,  Tasker  A  Co xiii 

MnnsellACo.,  Eugene xlvi 

Nasbold  Cleat  Co.,  The,  xxviii 
National  Conduit  Mfg.Co.  xlvii 

National  India  Rubber  Co.  

National  Tel.  Mfg.  Co  ...xxix 
N.  Y.  Et.  Equipment  Co..  xiv 
New  York   Insulated  Wire 

Co xxxvii 

New  York  A  Ohio  Co 1 

Nicholas  A  Barr xli 

Nowotny  Electric  Co  ....xxviii 

Nuttall  Co.,  R.  D xlv 

Nutting  Electric  Co  xxxv 

OkoniteCo.,  The  i.  iv,  v 

Onondaga  Dynamo  Co xx 

Ostrander  A  Co.,  W.R.... xxvii 

Otto  Gas  Engine  Wks xlvi 

Paragon  Insulating  Co xxvi 

Partrick  A  Carter  Co xlvi 

Partridge  Carbon  Co I 

Perkins  El.  Switch  Mfg.  Co.. xvi 
Phillips  Ins'd.  Wire  Co..  xxvii 
Phoenix  Auto.  Filter  Co  . .  lit 
Phcenix  Carbon  Mfg.  Co.  .xxvii 
Pbosphor-Bronze  Smelting 

Co„Ltd xlix 

Piatt.  O.  S xxvii 

Poland,  Lawrence xxvi 

Porter  A  Buerdorf xxxvii 

Proctor-Raymond  El. Co.  ..xlvii 

Queen  A  Co.,  Inc xxiii 

Racine  Hardware  Co xlix 

Reisinger,  Hugo  ,,-xxiit 

Roebling's  Sons  Co.,  J.A . .    

Rose  Elec.  Co .xxviii 

RothAEck xxviii 

Royal  Electric  Co xi 

Samson  Cordage  Wks xxv  i 

Scientific  Machinist  Co i 

Self-Winding  Clock  Co. ..xxvi 
Shawnan-Thresher  El.  Co..      x 

Shultz  Belting  Co lii 

Siemens  A  Halske  Elec.  Co.  — 
Simplex  Electrical  Co., The,     1 

Sintz  Gas  Engine  Co xliv 

Sioux  City  Brass  Works..    

Sioux  City  Engine  A   Iron 

Works xlix 

Smith,  S  Morgan xlvi 

Solar  .V  re  Lamp  Co xx 

Spencer.  E.  J xlv 

Splitdorf,  C.  F lii 

Standard  Carbon  Co xxii 

Standard  Paint  Co  xxxv 

Standard  Underground  Ca- 

bleCo.... i 

Stanley   Electric  Manufac- 
turing Co 1 

Stllwell-Bierce     A    Smith- 

Vaile  Co xxviii, xxix 

Sweet  Elec.  A  Mfg.  Co....xxsiv 

Syracuse  S.  B.  Co  xviii 

Thayer,  Wm.  C xxxvi 

United  Electric  Improve- 
ment Co xxxvi 

Valentine-Clark  Co xxviii 

Vulcanized  Fibre  Co xxix 

Wagner  El.  Mfg.  Co...vii,  xxiv 

Wallace  Electric  Co xxviii 

Walsh's  Sons  Co xxviii 

Want  Advertisements... .xxviii 

Washington  Carbon  Co vi 

Watertown  Steam   Engine 

Co xlix 

Webster  Mfg.  Co HI 

Webster,  Warren  A  Co xlvi 

Wertheim.  Ed ■...      i 

Western  Electric  Co xlv 

WeRtern   Telephone    Con- 
struction Co xxviii 

Westinghouse  Elec.  and  Mfg. 

Co xxxix 

Westinghouse  Machine  Co. xliv 

Weston  Engine  Co i 

Wheeler  Cond.  A  Eng.  Co.,xliii 
Williams  AAbbottEl.Co.xxvili 
WorthinKtoOf  Henry  B xxvi 


CUSSIFIED  LIST. 

I  Acrniaalators. 

I       Boswell  A  Co.,  D.  E., 

I      Bradbury^tone  Elec.  S.  Co 

!       Cons.  Electric  Storage  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Haschke  A  Creelman. 

Holt  Elec.  Storage  Co. 

Porter  s.  buerdorf. 

Annunciators. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Nowotny  Electric  Co. 

Ostrander  ACo.,  W.  R. 

Partrick  A  Carter  Co. 

Proctor-Raymond  Elec.  Co. 

Western  Elec.  Supply  Co. 
Arc  Ijamps. 

C  A  C  Electric  Co. 

Clark  Electric  Co. 

Crocker-Wheeler  Elec.  Co, 

Electric  Cons.  A  Supply  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

General  Ino'd'centAroLt.  Co. 

Helios  Electric  Co. 

Little.  F.  P.  Elec.  C.  A  S.  Co. 

Mather  Electric  Co. 

Nutting  Electric  Co. 

Pertlns  El.  Switch  Mfg.  Co. 

Solar  Arc  Lamp  Co. 

Westingnouse  El.  A  Mfg.  Co. 
Are  Ijigtit  Cord. 

Samson  Cordage  Wks. 
Batteries  and  Jars. 

BosweU  A  Co.,  D.  E. 

Bradbury -Stone  Elec.   S.  Co. 

Bunnell  A  Co.,  J.  H. 

Dearborn  Electric  Co. 

Edgerton  Pottery  Co. 

Electric  Appliance  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Haschke  A  Creelman. 

Law  Battery  Co. 

Leclanche  Battery  Co.,  The. 

Miamisburg  Electric  Co, 

Nowotny  Electric  Co. 

Partrick  A  Carter  Co. 

Phoenix  Carbon  Mfg.  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Bells. 

Dearborn  Electric  Co. 
Electric  Appliance  Co. 
Ostrander  A  Co.,  W.  R. 

Partrick  A  Carter  Co. 

Proctor-Raymond  Elec.  Co. 
Western  Electric  Co. 
Beltine. 
Shultz  Belting  Co. 
Phoenix  Carbon  Mfg.  Co. 
Boilers. 
Abendroth  A  Root  Mfg.   Co. 
Babcock  A  Wilcox  Co.,  The. 
Brownell  A  Co.,  The. 
Clonbrock  Steam  Boiler  Wks. 
Erie  City  Iron  Wks. 
Fulton  Steam  Boiler  Wks. 
Racine  Hardware  Co. 
Weston  Engine  Co. 
Boobs.  Electrical. 

Electrician  Publishing  Co. 
Bronze . 
Besly  &Co.,  Chas.  H. 
Phosphor  Bronze  Sm.Co.,Ltd. 
Brusbes. 
Partridge  Carbon  Co. 
Phcenix  Carbon  Mfg.  Co. 
Bnrelar  Alarms. 
Electric  Appliance  Co. 
Partrick  A  Carter  Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 
Cables  (See  Insulated  Wires.) 
Cables,  Blectric   .  (See  In- 
sulated    Wires),     Copper, 
l^heet  and  Bar. 
American  Elec.  Works. 
Bisbop  Gutta  Peroha  Co. 
Brixey,  W.  R. 
Dearborn  Electric  Co. 
Eastern  Electric  Cable  Co. 
Moore,  Alfred  F. 
New  York  Ins.  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 
Carbons,  Points  &Piates. 
General  Electric  Co. 
Partridge  Carbon  Co. 
Phcenix  Carbon  Mfg.  Co. 
Reisinger,  Hugo. 
Standard  Carbon  Co. 
Wasnington  Carbon  Co. 
Wertheim.  Ed. 
Western  Electric  Co. 
Clocks,  liilectric. 

Self-Winding  Clock  Co. 
Contponnd. 

Eureka  Compound  Co 
Ctindnits. 
Interior  Conduit  A  Ins    Co. 
National  Conduit  Mfg.  Co. 
Constrnction  A  Repairs. 
Allen-Hussey  Co. 
Amstutz.  N.  S. 
Bogue,  Chas.  J. 
G   A  C  Electric  Co. 
Crocker-Wheeler  Elec.  Co. 
Ft. Wayne  Elec.  Corporation. 
Interstate  Com.  El  Const.  Co. 
King  Bridge  Co. 

Contractors  and  Electric 
liigbt    Plants. 

Allen-HuBsey  Co. 
Amstutz,  N.  S. 
Armstrong,  Chas.  G. 
Arnold,  B.  J. 
Bain,  Foree. 
BaU.  Wm.  D. 
Brush  Electric  Co. 
Bryan,  Wm.  H. 
O  A  C    Electric  Co. 
Clark  Electric  Co. 
Consolidated  Engineering  Co. 
Crocker-Wheeler  Elec.  Co. 
Eddy  Elec.  Mfg.  Co. 
Fontaine  Crossing  A  El.  Co. 
Ft  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Goltz  A  Sinclair. 
Interior  Conduit  A  Ins.   Co. 
Mather  Electric  Co- 
Slemens  A  Halske  Elec.  Co. 
United  Elec  Improvement  Co 
Westinghouse  Elec  A  Mfg,  Co. 
Western  Electric  Co, 
Copper. 
Besly  A  Co.,  Chas.  H. 
Law  Battery  Co. 
Miamisburg  Electric  Go. 


Copper  Wires. 

American   Electrical  Works. 
Besly  A  Co.,  Chas.  H. 
Bishop  Gutta  Percha  Co. 
Brixcy,  W.  R. 
Bunnell  A  Co..  J.  H. 
Chicago  Ins.  Wire  Co. 
Dearborn  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Independent  Electric  Co. 
National  India  Rubber  (Jo. 
Okonite  Co.  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  U   derground  C.  Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 
Corduee. 

Samson  Cordage  Wks. 
Cross-Arms,    Pins      and 
Brackets. 

Anderson,  Albert  A  J.  M. 
Brownlee  ACo. 
Electric  Appliance  Co. 
Nuttall  Co.,  R.  D. 
Partrick  A  Carter  Co. 
Cut-Oots  and  switches. 
Anderson,  Albert  A  J.  M. 
Bernard  Co..  The  E.  G. 
Bryant  Electric  Co. 
Bunnell  A  Co.,  J.  H. 
Colgate  Co.,  Geo.  L. 
Crocker-Wheeler  Elec.  Co. 
Cutter  Electrical  A  Mfg.  Co, 
Dearborn  Electric  Co. 
Diamond  Electric  Co. 
1-ddy  Elec,  Mfg.  Co. 
Electric  Appliance  Co. 
Elliott-Lincoln  Elec.  Co. 
Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Hart  A   Hegeman    Mfg.    Co. 
High  A  Co.,  J.  Grant. 
Interior  Conduit  &  Ins.  Co. 
Large  A  Twining. 
Little,  F.  p.  Elec.  C.  A  S.  Co. 
Nuttall  Co.,  R.  D. 
Partrick  A  Carter  Co. 
Perkins  El.  Switch  Mfg.  Co. 
Piatt,  O.  S. 

Sweet  Elec.  A  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 
Dynamos. 
American  Engine  Co. 
Bernard  Co.,  The  E.  G. 
Brush  Electric  Co. 
C  A  C  Electric  Co. 
Clark  Electric  Co. 
Commercial  Electric  Co. 
Crocker-Wneeler  Elec.  Co. 
Eddy  Elec.  Mfg.  Co. 
Elliott-Lincoln  Elec.  Co. 
Fontaine  Crossing  A  El.  Co. 
Ft. Wayne  Elec.  Corporation. 
General  Electric  Co. 
Interior  Conduit  A  Ins.  Co. 
Mather  Electric  Co. 
Michigan  Elec.  Co. 
Onondaga  Dynamo  Co. 
Poland,  Lawrence. 
Roth  A  Eck. 
Royal  Electric  Co. 
Shawhan-Thresher  El.  Co. 
Siemens  A  Halske  Elec.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.  AMfg.Co. 
Economizers. 

Fuel  Economizer  Co. 
Electric  Kailw^ays. 
Belden  A  Seely. 
Brush  Electric  Co. 
General  Electric  Co. 
Siemens  A  Halske  Elec.  Co. 
Westinghouse  El. A  Mfg.Co. 
Electrical  and  mechani- 
cal Engineers. 
Allen-Hussey  Co. 
Amstutz,  N.  S. 
Armstrong,  Chas.  Q. 
Arnold,  B.J. 
Bain,  Foree. 
Belden  A  Seely. 
Brown  A  Son,  Jas. 
Bryan,  vVm.  U 
Consolidated  Eng.  Co. 
Croeker-Wheeler  Elec.  Co. 
Eddy  Elec.  Mfg,  Co. 
Field  A  Hinchman. 
Ford,  Owen. 
Goltz  A  Sinclair. 
Spencer,  E.  J. 
Thayer,  Wm.  C. 
Electrical  lustmments. 
Anderson,  AlbertA  J.  M. 
Bunnell  A  Co.,  J.  H. 
Colgate  Co.,  Geo.  L. 
Dearborn  Electric  Co. 
Diamond  Electric  Co. 
Electric  Appliance  Co. 
Interior  Conduit  A  Ins.   Co. 
Nuttall  Co.,  R.  D. 
Partrick  &  Carter  Co. 
Piatt,  O.  S 
Queen  A  Co. 
Sweet  Elec.  A  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 
Electrical  ^Specialties. 
Clark  El.  Specialty  Mfg.  Co. 
Interstate  Com.  El.  Const  Co. 
Holtzer-Cabot  Electric  Co. 
Nashold  Cleat  Co 
Proctor-Raymond  Elec.  Co. 
Electroliers,  etc. 
Edwards,  W.  S.  Mfg.  Co. 
Gleason,  E.  P.  Mfg.  Co. 
Electro-Plating   nach'y, 
Besly  A  Co.,  Chas.  H. 
General  Electric  Co. 
Engines.  <«tis. 

Otto  Gas  Engine  Wks. 
Sintz  Giis  Engine  Co. 
Webster  Mfg.  Co. 
Enelnes,  Hieam. 
Am.  Engine  Co. 
Ball  A  Wood  Co.,  The. 
Brownell  &  Co..  The. 
Bullock  Mfg.  Co..  M.  C. 
Erie  City  Iron  Wks. 
Freeman  A  Sons  Mfg.  Co. 
Racine  Hardware  Co. 
Sioux  City  Eng.  A  Iron  Wks, 
Watertown  Steam  Engine  Co. 
Westinghouse  Machine  Co. 
Weston  Engine  Co. 
Fan  OntfltR. 
Davis  Elec.  Co.,  W.J. 
Dayton  Fan  A  Motor  Co. 
Diehl  A  Co. 

Interior  Conduit  A  Ins.  Co. 
FeedWater  Beaters. 
Goubert  Mfg.  Co. 
Webster  A  Co..  Wftrren 
Wheeler  Gond.  vt  Eng.  Co, 


Fibre. 

Butler  Hard  Rubber  Co. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Fire  Alarms. 

Butler  Hard  Rubber  Co. 

Partrieti  A  Carter  Co. 

Western  Electric  Co. 
Fuse  Wire. 

Brixey,  W.  R. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Independent  Electric  Co. 
Cias  l^lgbtlDg,  Electric. 

Holtzer-Cabot  Electric  Co. 

Partrick  A  Carter  Co. 
GearA. 

Besly  A  Co.,  Chas.  H. 

Grant,  Geo.  B. 

Nuttall  Co.,  R.  D. 
fjieneral  Elec.  snpplles. 

Anderson,  Albert  A  J.  M. 

Besly  A  Co.,  Chas.  H. 

Bogue.  Chas.  J. 

Brown  A  Son.  Jas. 

Bryant  Electric  Co. 

Bunnell  A  Co.,  J.  H. 

Butler  Mfg.  Co. 

Colgate  Co.,  Geo.  L. 

Cons    Elec.  Mfg.  Co. 

Creaghead  Iiing.  Co. 

Cutter  Electrical  A  Mfg.  Co. 

Dearborn  Electric  Co. 

Electric  Apvliance  Co. 

Elec.  Eng.  A  Sup.  Co. 

Elliott-Lincoln  Elec.  Co. 

Fiberite  Co..  The. 

General  Electric  Co 

Hays  A  Co.,  J.  L. 

High  A  Co.,  J.  Grant. 

Hoitzer-Caoot  Electric  Co. 

Interior  Conduit  A   Ins.  Co. 

Little,  F.  P.  Elec.  C.  A  S.  Co. 

Metropolitan  Electric  Co. 

Michigan  Electric  Co. 

Nashold  Cleat  Co. 

Nowttny  Electric  Co. 

Partrick  A  Carter  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt,  O.  S. 

Poland,  Lawrence. 

Proctor-Raymond  Elec.  Co. 

Sioux  City  Brass  Works. 

Sweet  Elec.  A  Mfg.  Co. 

Thayer,  Wm.  C. 

Wallace  Electric  Co. 
Globes     and     Electrical 
Crlassware. 

Gleason,  E.  P.  Mfg.  Co. 

Jaeger  Mfg.Co.,  The. 
Graphite  Mpeclaiiies. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 
Hard  Rubber  Goods. 

Butler  Hard  Rubber  Co. 
Indnctioo  CoUs. 

Splitdorf,  C.  F. 
Insulators  and  Insnlat- 
ing  Materials. 

Anderson,  Albert  A  J.  M. 

Brixey,  W.  R. 

Bunnell  A  Co.,  J.  H. 

Butler  Hard  Rubber  Co. 

Chicago  Ins,  Wire  Co. 

Crocker-Wheeler  Elec.  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Empire  China  Works. 

Fiberite  i.'o..  The. 

Hart  A  Hegeman  Mfg,  Co. 

High  A  Co.,  J.  Grant. 

Holtzer-Cabot  Electric  Co. 

Interior  Conduit  A  Ins.  Co. 
Johns  Mfg.  Co.,  H.  W. 
Kartavert  Mfg.  Co. 

Little,  F.  P.  Elec.  C.  A  S.  Co. 

Munsell  A  Co..  Eugene. 

Nashold  Cleat  Co. 
National  India  Rubber  Co. 
Nowotny  Electric  Co. 
New  York  Insulated  Wire  Co. 
Nuttall  Co.,  R.  D. 
Okonite  Co.,  The. 
Paragon  Insulating  Co. 
Partrick  A  Carter  Co. 
Phillips  Insulated  Wire  Co. 
Piatt.  O.  S. 

Roebling  B  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Paint  Co. 
Standard  Underground  C.Co. 
Wallace  Electric  Co. 
Insulated      Wires      and 
Cables— HI  ague  t  Wire. 
American  Electrical  Works. 
Atlas  Covering  Wks. 
Bishop  Gutta  Percha  Co. 
Brixey,  W.  R. 
Bunnell  A  Co..  J.  H. 
Chicago  Ins.  Wire  Co. 
Dearborn  Electric  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Independent  Electric  Co. 
India  Ruljber  A  G.  P.  I.  Co. 
Metropolitan  Electric  Co. 
Moore,  Alfred  F. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Partrick  A  Carter  Co. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 
l^amps.  Incandescent. 
Am.  Electrical  Mfg.  Co. 
Beacon  Vac  Pump  AElec.Co. 
Bernstein  Electric  Co. 
Buckeye  Electric  Co. 
Dearborn  Electric  Co 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Corporation. 
General  ElectriOiCo. 
Jaeger  Mfg.  Co.,  The. 
New  York  A  Onio  Co. 
Partrick  A  Carter  Co. 
United  Elec.   Imp.   Co. 
Westinghouse  Elec.AMfg.Co. 
Lightning  Arresters. 
Colgate  Co  ,  Geo.  L, 
Diamond  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
magnet  Wire. 

(See  Insulated  Wires.) 
iUeehanical  Machinery. 
Besly  ACo..  Chas.  H. 
Hlne  A  Robertson  Co. 
Hunt  Co..  C.  W 
Lukens  Iron  A  Steel  Co, 
Nicholas  A  Barr 


I  lUca. 

Johns  Mfg.Co.,  H.  W. 
Munsell  A  Co.  Eugene. 

mnlng  Apparatus,  Elec. 

General  Electric  Co. 


Independent  Electric  Co. 
Westinghouse  El.  A  Mfg. 


Co. 


motors. 

Bernard  Co.,  The  E.  G. 

Brush  Electric  uo. 

C  A  C  Electric  Co. 

Colburn  Electric  Mfg.  Co. 

Commercial  Electric  Co. 

Crocker-Wheeler  Elec.  Co. 

Dayton  Fan  &  Motor  Co 

Eddy  Elec,  Mfg,  Co. 

Elliott- Lincoln  Elec.  Co 

Fontaine  Crossing  A  El   Co 

Ft. Wayne  Elec.  Corporation' 

General  Electric  Co     ™"°'^- 

Interior  Conduit  A  Ins    Co 

Mather  Electric  Co. 

Michigan  Electric  Co. 

Onondaga  Dynamo  Co 

Poland,  Lawrence 

Royal  Electric  Co. 

Roth  A  Eck. 

Sbawhaii-ThresherEI  Co 

Sioux  city  Brass  Worxt, 

Stanley  Elec.  Mfg.  Co 

Wagner  Elec.  Mfg.  Co 

Wallace  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Oil   Filters. 

Phoenix  Auto.  Filter  Go. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Garlock  Packing  Co, 
Paints. 

Paragon  Insulating  Co. 
Patents. 

Gooch,  Chas.  J. 
Phosphor  Bronze 

Phosphor  Bronze  Sm.Co.  Ltd 
Pianos  and  Organs 

Baker  A  Co. 
Poles. 

Brownlee  A  Co. 

Morris,  Tasker  A  Co 

Nuttall  Co..  R.  D 

Valentine-Clark  Co 
Porcelain. 

Empire  China  Works 

General  Electric  Co 
Pabiishers,  Klectrical 

Electrician  Publishing  Co 
Push  Bnitons. 

Electric  Appliance  Co 

Partrick  A  Carter  Co. 
Rheostats. 

General  Electric  Co. 
ISal  Ammoniac. 

Kllpstein,  A.  ACo. 

Law  Battery  Co. 
Separators. 

Goubert  Mfg.  Co. 

Hlne  A  Robertson  Co 
SllK  Braid. 

Boston  Braid  Mfg,  Co 
Speaking  Tubes. 

Electric  Appliance  Co 

Ostrander  A  Co.,  W    R 

Partrick  A  Carter  Co 
Speed  Indicators 

Besly  A  Co.,  Chas.  H. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co. 
Steam  Heating. 

Goubert  Mfg.  Co. 

Webster  A  Co.,  Warren 
Steam  Pumps. 

Worthlngton,  Henrv  R 
Storage  jtfatCeries. 

Boswell  A  Co.,  D.  E. 

Bradbury-Stone  Elec.    S    Co 

Cons.  Electric  Storage  Co 

Electric-Power  Storage  Co 

Electric  Storage  Battery  Co. 

Haschke  A  Creelman. 

Porter  A  Buerdorf. 

Syracuse  Storage  B.Co. 
Street  Cars. 

Brill.  J.  G.  Co. 
Tapes,  Cnsuiating. 

American  Electrical  Works 

Brixey,  W.  R, 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonite  Co.,  The. 

Phillips  insulated  Wire  Co 

Roebling's  Sons  Co.,  J.  a. 

Simplex  Electrical  Co 
Telegraph  Apparatus. 

Electric  Appliance  Co 

Partrick  A  Carter  Co. 

Western  Electric  Co. 
Telephones 
Columbia  Tel.  Mfg.  Co. 

National  Telep.  Mfg.  Co. 
Nowotny  Electric  Co. 
Partrick  A  Carter  Co. 
Western  Electric  Co. 
Western  Tel.  Const.  Co. 
Williams  A  Abbott  Elec  Co 
Transformers. 
Diamond  Electric  Co. 
General  Electric  Co. 
Hornberger  Elec.  Mfg.  Co. 
Ft.WayneElec.  Corporation 
Royal  Electric  Co. 
Stanley  Electric  Mfg.  Co 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 
Trolley  Cord. 

Samson  Cordage  Wks 
Tracks.  Electric  Car. 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 
Tnrbine  Wheels. 
Dayton  Globe  Iron  Works  Co 
Smith,  S.  Morgan. 
Stlllwell-Bierce    A     Smilh- 
Vaile  Co. 
UniTcrsities. 
Int.  Corr.  Schools. 
Scientitic  Machinist  Co. 
Water  Wheels. 
Smith.  S.  Morgan. 
Wire,  Bare. 
Anderson,  Albert  A  J.  M. 
Besly  A  Co..  Chas.  H. 
Bishop  Gutta  Percha  Co, 
Brixey,  W.  R- 
Electric  Appliance  Co. 
Independent  Electric  Co. 
National  India  Rubber  Co 
NuttaUCo.,R.  D. 
OkoniteCo.,  The. 
Phillips  Insulated  Wire  Co. 
Roebllne'B  Sons  Co..  J    A. 
Standard  Undergroniid  C.e*J 
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CENTRAL  ELECTRIC  CO., 

173-175  Adams  St , 
Chicago,  III. 


NOVELTY  ELECTRIC  CO., 

Philadelphia, 
Penn. 


STANDARD 

ELECTRICAL  WORKS, 

Cincinnati,  Ohio. 


BUFFALO 

ENGINEERING  COMPANY, 

Buffalo,  N.  Y. 


PETTINGELL-ANDREWS  CO., 

72-74  Federal  St., 

Boston,  Mass. 
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CENTRAL  ELECTRIC  CO., 

NOVELTY  ELECTRIC  CO., 

STANDARD 

BUFFALO 

PETTINGELL-ANDREWS  CO., 

173-175  Adams  St., 

Philadelpliia, 

ELECTRICAL  WORKS, 

ENGINEERING  COMPANY, 

72-74  Federal  St., 

Chicago,  III. 

Penn. 

Cincinnati,  Ohio, 

Buffalo,  N.  Y. 

Boston,  Mass 
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MEDBERY  INSULATION 

ALUMINUM-BRONZE   OVERHEAD  TROLLEY   EQUIPMENT. 

FOR  ELECTRIC  RAILWAYS.  LEADS  ALL  OTHERS,  AND  IS  THE  STANDARD  OF  THE  WORLD.  HIGHEST 
ELECTRICAL  RESISTANCE,  AND  GREATEST  TENSILE  STRENGTH.   THE  BEST 
IN  THE  WORLD.   EVERY  PIECE  GUARANTEED. 


SELLING  AGENTS. 

MASON  ELECTRIC  CO.,  Chicago,  III. 

THE  E.  S.  GREELEY  &  CO.,  New  York. 

HUBLBY  MANUFACTUBING  CO..  Lancaster,  Pa. 

DRAKE,  PAYSON  &  WHITTIBE,  Providence,  R.  I. 

A.  T.  MOOHB,  JR.,  Buffalo,  BT.  Y. 

TECHNIC  BLBCTBICAL  WORKS,  Philadelphia,  Pa. 

AHBABN  &  SOPER,  Ottawa.  Ont. 

A.  W.  SOLOMON,  Savannah,  Ga. 

RBGBB  &  ATWATER,  San  Francisco.  Cai. 

THE  OAKMAN  ELECTRIC  CO..  New  York. 


5-8  in.  Studs.  Steel  or  Bronze.     Tensile  Strength  90.000  lbs.  to  llie  square  Incli. 
ADOPTED  BY  THE  BEST  RAILROADS  IN  THE  COUNTRY. 

THE  FIBERITE  COMPANY, 

Manufacturers  of  Trolley  Wheels  and  Harps,  Cross-overs,  and  Everything  in  Line  Material. 

AVrite  for  Catalogue  aud  I>is<'ouiits. 

MECHANICVILLE,  N.  Y. 


In  the  words  of  Chas.  Bradshaw,  the  superior  quality  of  our  Helios  Cored 

Carbons  is  a  fact  which  "Reason  Perceives,  Experiment  Verifies  and  Ex- 
perience Confirms." 


Note  what  a  racognized  authority  has  to 


say  on  the  subject. 


*-<i?'*<. 
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HELIOS  CORED  CARBONS 

For  Direct  and  Alternatine  Currents. 


The  Washlnyton  Cirbon  Co., 

Pittsburgh,   Pa- 
Gentlemen: 

We  tjeg  to  say  In  ajiswer  to  your  Inquiry  that  we  haye 
Ihorougtily  tcstea  the  Helios  cored  carbons  manufactureu  by  your 
company,  ajia  we  find  them  equal   in  every  respect   to  the  importeu 
Helios  carbons,  ^na  vastly  superior  to  Aoy  olher_-corea  carbon 
ii-iae ,  either  aoicestlc  or  importeu. 

he   cofieratulste  you  upon  your  success, 
'Yours  truly,, y." 


SOLID  CARBONS 


For  Series  Arc  Lighting. 


MOTOR  AND  GENERATOR  BRUSHES,  BATTERY 
CUPS,  PLATES  AND  SPECIALTIES. 


REDUCED  PRICES  ON  SOLID   CARBONS  FOR  SERIES  ARC  LIGHTING. 

NOTE    THIS    OFFER;    Let  us  know  the  price  you  are  now  paying,  stating  yearly  consumption,  and  we  will  guarantee  to  beat  it  from  50  cents  to  $2.00  per  thousand. 


THE  WASHINBTON  CARBON  COMPANY 


*xa?a7s:^xjzi.<3-3 
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TRANSFORMERS. 


A  New  Type 


Transtormer,  Primary    Ctit-outs    and 
Insulator  Brackets  all  combined. 
No  more  brackets  pulling  off  of  walls. 
With  our  wall  or  cross-arta  hooks,  transfoimer  may  be  Hung  and 

Connected  in  Five  minutes. 
No  more  trouble  with  primary  fuses. 

Our  new  fuse  plugs  will  not  hold  an  arc  with  6,000  volts. 
Absolute  protection  to  lines  and  transformers  secured. 
Separate  combination  cutout  brackets  furnished  for  any  purpose. 
Type  D  transformers  are  made  with   either  dry  or  oil  insulation, 

as   desired,    and   with   either   attached    or    separate    primary 

cut-outs. 


TYPK    "D"    TRANS FOBUBB.       . 


ISTANUABU    500  LI4iHT   TKANSFOBDIER.    IDIDOOB    TSPB. 


Our  T ransform,ers  are  acknowledged  by  all  experts  to  be  the  Highest 

in  Efficiency  ever  made. 
The  accepted  Standard  for  comparison. 
The  first  in  every  competitive  test. 
Adopted  by  the  largest  stations  in  the  country. 
We  Challenge  Competition  in  any  form  of   test,    in    laboratory 

or  practical  use. 
One-half  to  one-eighth  the  iron  loss  of  other  transformeis^ 
Insulation  Guaranteed. 


TYPE   "O"   TKANSPOBMEB    WITH    FUSE   PI.1TO 
BE3IOVED. 


WAGNER  ELECTRIC  HFG.  CO., 

ST.   LOUIS,   MO. 


1564  Monadnock  Block, 
Chicago,  111. 


JOHN  MUSTARD, 
Betz  Building,  Philadelphia,  Fa. 


8EPABATE   COaiBINATlON    FC8E   BBACKET8. 
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THE  BUCKEYE 

4:01-404:  Cuyahoga  Building^  Cleveland^  O. 


HEADQUARTERS  DURING  NATIONAL  CONVENTION, 


44X^99 


Hollenden  Hotel. 


CALL  IN  AND  SEE  US, 
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ELECTRIC  CO. 


753  Monadnock  Building,  Chicago.  III. 


Electrical  Engineering  Co., 

Minneapolis,  Minn. 

California  Electrical  Worke, 

San  Francisco,  Cal. 

Mississippi  V&Hey  Electric  Co., 

St.  Louis,  Mo, 


.i^a-E]:tTciE:s : 

W.  T.  Osborn  &  Co., 

Kansas  City,  Mo. 

L.  E.  Miller, 

Houston,  Texas. 

Manhattan  Gen'l.  Construction  Co., 
NewjYork  City. 


Vallee  Bros.  &  Co., 

PhiladelpMa,  Pa. 

Hobblns  Electric  C  o., 

Pittsburgh,  Pa. 


The  E.  G.  Bernard  Co., 


Troy,  N.  Y. 
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Shawhan-Thresher  Electric  Co., 


MANUFACTURERS  OF 


Complete  I&slallalions  of  Electrical  Apparatus. 


aOO  It.  W.  GErMEKAXOItS. 


Direct  Goipled  to  Water  Wlieels  at  150  ReTolotiois  per  Hlnate. 

CENTRAL  STATION  ELECTRIC  LIGHTING, 

ELECTRICAL  TRANSMISSION  OF  POWER, 
STREET  RAILWAYS  AND 

ISOLATED  PLANTS. 

26  NORTH  MAIN  ST.,    .    DAYTON,  OHIO.    ^ 
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No 
Brushes. 

No 
Commutator. 

No 
Moving 
Wire. 


Insulation 
Perfect. 

Unexcelled 

in 
Performance. 

Fully 
Guaranteed. 


1  so  K.  W.  A.LTKItNA.TOBt. 


To  Buyers  who  intend  to  operate  Sta- 
tions for  profit  we  commend  the 
Royal  Alternator. 

IT  WILL  INCREASE  YOUR  DIVIDENDS. 


SIMPLICITY, 


SPECIAL  POINTS  OF  MERIT- 
ECONOMY,  EFFICIENCY, 


DURABILITY. 


TRANSFORMERS 


G-IYE  XHEM:  JL  TRULL- 

CORRESPONDENCE    SOLICITED. 

Royal  Electric  Company 


) 
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ATTENTION.  DELEGATES!! 


1821. 


Morris,  Tasker  &  Co., 


888. 


xziJcic3xif>oxi..A.i'x:x>. 


OFFICES:  222  and  224  South  Third  Street,  PHILADELPHIA,  PA. 


OUR  SPECIALTIES: 


Pascal  Iron  Works, 

PHILADELPHIA. 


g:^^^, 
^^A-^' 


Delaware  Iron  Works, 

NEW  CASTLE.  DEL 


/    .^-^-yML 


ELECTRIC  LieUT  AND  RAILWAY  PIPE  POLES. 

MANUFACTURERS  OF 

Boiler  Tubes,  Wrought  Iron  Pipe  and  Fittings. 

SPECIAL  GUN  METAL  CASTINGS  FOR  POWER  PLANTS. 
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HOLT  ELECTRIC  STORAGE  COMPANY, 


T)ilL.^:S^TJF^.^CTTyH.-EHt.S    O^* 


Diy  Portable  Storage  Batteries  for  Lisht  Traction,  and  all  Kinetic  Purposes. 


Characteristics: 

No  Dirt, 

No  Noxious  Fumes, 
No  Buckling, 
No  Short  Circuiting, 
No  Freezing, 
No  Slopping  Over, 
No  Extra  Care  In 
Setting  Up. 


Compared  with  Otber 
Batteries: 

Less  Space, 

Less  Weight. 

Less  Cost, 

Less  Annoyance, 
Greater  Durability. 
Greater  Adaptability. 
Greater  Tension, 
Greater  Satisfaction. 


One  Horse  Poorer  Motor  -with  Battery  for  ILathe,  Iltc 


122T    Callo-EH-liill  St.,  F»l\ila<ielpliia. 

REMOVAL  NOTICE! 


Approaching  the  close  of  the  third  year  of  our  business 
as  successors  to  the  Construction,  Wiring  and  Supply  De- 
partment of  the  Edison  Electric  Illuminating  Co.,  of  N.  Y., 
we  find  that  our  business  has  successfully  outgrown  the 
facilities  in  our  present  building  at  the  corner  of  Duane 
and  Elm  Streets. 

We  are  pleased  therefore  to  give 

NOTICE    OF    REMOVAL 

of  our  Principal  Offices  and  Salesroom  to  the  new  and 
commodious  Building  now  our  Works  at  Nos.  572  to  578 
First  Avenue,  corner  33d  Street. 

We  shall  continue  business  at  59  Duane  Street  as  a 
Branch  Salesroom  for  the  convenience  of  nearby  customers 
and  as  a  Branch  Supply  Depot  for  other  contractors,  but 
the  more  central  location  of  our  new  headquarters  and 
the  increased  facilities  consequent  upon  bringing  together 
our  Executive,  Selling,  Constructing,  and  Manufacturing 
forces  in  one  building  will  enable  us  to  meet  the  demands 
of  our  rapidly  increasing  business  more  promptly  and  thor- 
oughly than  ever. 


NEW  YORK  ELECTRIC  EQUIPMENT  COMPANY, 

Agf^nts  «>f  tlie  IBdison  Electric  Illnminating  Company  of  New  Tork  for  Edison  Patented  Supplies. 

Wiring,  Construction,  etc.,  for  Central  Station  Service  and  Isolated  Plants,  Electric,  Gas  and  Combination  Fixture  Manufacturers,  Sockets,  Switches,  Cut-outs,  Motors, 

Dynamos,   Arc  Lamps^  etc-,  Conduit  Tubes  and  Appliances. 

GENERAL  OFFICES,  SALESROOM  AND  WORKS:    572  to  578  First  Avenue,  Corner  33d  Street,      ■      N:EW  YORK. 
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Eddy  Generators 


DIRECT  CONNECTED  OR  BELTED 


FOR 


ELECTRIC  RAILWAYS, 
CENTRAL  STATIONS, 
ISOLATED  LIGHTING 

OR 

POWER  PLANTS. 


EDDY  MOTORS-SLDW,  MEDIUM  OR  HIDH  SPEED. 


We  build  all  necessary  appa- 
ratus for  the  transmission  of 
Electrical  Power  through  fac- 
tory or  other  buildings. 


All  Our  Apparatus  Guaranteed 
As  Represented. 


The  Eddy  Electric  Manufacturing  Company^ 


NEW  YORK  OFFICE, 

HAVEMEYEK  BVJL,»IKft, 


WINDSOR,  CONN. 


Walter  C.  Mclntire  &  Co.,  606  Commerce  St.,  Philadelphia.  F.  P.  Little  Electrical  Construction  &  Supply  Co.,  Buffalo,  N.  Y. 

Western  Electrical  Supply  Company,  St.  Louis,  Mo.  W.  T.  Osborn,  Kansas  City,  Mo. 
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GIBBS  SWITCH ! 


DEALERS  DON'T  KEEP  THEM— 
THEY  ST^ImJm  them/' 


Write  for  Catalogue 
and  Prices. 


This  is  not  the  actual  size  of  the  Switch,  but  the  size  of  the  users'  opinion  of  it. 


The  PERKINS  ELECTRIC  SWITCH  MFG.  CO., 


ooixri^- 


Chicago  Office  and  Storeroom 


Boston  Office: 


1536  MONADNOCK  BLK.,  CHICAGO. 

G.  W.  CONOVER,  Manager. 


182  SUMMER  STREET. 

F.  B.  SMITH,  Manager. 
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ELECTRIC  LIGHT  AND  STREET  RAILWAY  MEN,  ATTENTION! 


Latest  Pattern  ot  Multipolar 

Light  and  Power 

Generator. 


Send  for  Catalogue  with  full 
Description. 


J 

m 
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Slow  Speed. 

Compact. 

Superior  Workmanship. 

Highest  Efficiency. 

Absolutely  Sparkless. 

Low  Temperatures. 


GRAMME  RING  ARMATURES.  BELT  DRIVEN  OR  DIRECT  CONNECTED. 


Commercial  Electric  Company 

I  19  S.  TENNESSEE  STREET,  INDIANAPOLIS,  INDIANA. 

E.E.&S.  SUPPLIES. 


We  Manufacture 


OF  ELECTRICAL  SUPPLIES, 

EMBRACING 

Everything  Necessary  for  the 

Complete  Equipment  of 

an  Electric  Plant. 

SPECIAL  ATTEMTION  TO 


Volt  and  Aniuieters. 


The  E.  £.  A  H.  Switch. 


Switch  Boards. 


Send  us  your  speci/ications  and  we  will  furnish  you  with  etii- 
mates.     Workmanshiji  imsurpassed  on  all  our  goods. 


ELECTRIC  ENCINEERING  &  SUPPLY  CO., 

SYRACUSE^  N.  Y. 


aiotor  J'nse  Bos, 


NEW  YORK  OFFICE,  136  Liberty  Street. 
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The  Best  Electric  Fan  on  the  Market. 

FOR  EITHER  ALTERNATING  OR  DIRECT  CDRRENT. 

The  Fan  is  14  inches  in  diameter. 

Will  always  start  when  current  is  on. 

Positively  self-lubricating,  will  run  a  whole  season  without  looking  after. 

it  is  so  constructed  as  to  make  it  next  to  impossible  to  get  out  of  line. 

It  is  carefully  made  in  every  detail,  almost  noiseless,  and  does  not  throw  sparks. 

AGENTS  WANTED  IN  DIFFERENT  LOCALITIES. 

FOR  FURTHER  INFORMATION  ADDRESS, 


The  W.  J.  DAVIS  ELECTRIC  CO., 


Pittsfield,  Mass. 


ti 


}j 


ATMOSPHERE  DISTURBERS. 


For  1  10,  220, 
and  Arc 


Every  Motor 


s 


500  Volts 
Circuits. 


I  Guaranteed. 


MANUFACTURED   BY 


DAYTON,    OHIO. 


ITISSO. 


James  Brown  &  Son  of  114  Wood  St.,  Pittsburgh,  Pa.,  have  just  com- 
pleted a  nine-story  building,  known  as  the  Smith  Building,  in  this  city. 
This  building  is  fire-proof  throughout,  having  steel  girders  and  cement 
floors.  Weather-proof  wire  and  brass  covered  conduit,  of  the  Interior  Con- 
duit make,  was  the  material  used.  All  cement  floors  were  laid  after  tubes 
and  wires  were  in  position,  which  is  generally  known  to  be  very  trying  on 
electrical  construction  work.  When  the  whole  of  the  work  was  completed 
and  building  finished,  ready  for  occupation,  a  thorough  test  was  made  by 
the  Fire  Marshal  Inspector.  Wheatstone  bridge  being  used,  and  the  re- 
sistance between  ground  and  copper  was  more  than  1,118,000  ohms;  this 
certainly  counts  with  people  that  think,  and  shows,  at  a  glance,  the  cla^s 
of  work   that  is  done  by  this  firm. 

This  same  firm  has  been  awarded  the -contract  for  whole  of  the 
Electrical  work  of  the  Casino  Building,  Pittsburgh. 

They  are  to  place  in  position  two  45  K.  W.  Multipolar  Djnamos  of 
General  Electric  type,  one  20  horse  power  motor,  44  Arc  Lamps,  two  67 
horse  power  Russell  Engines,  and  a  large  quantity  of  Incandescent  Lights, 
together  with  all  the  necessary  construction  work  for  the  above. 

This  building  is  to  be  one  of  the  finest  in  this  section  of  the  country, 
and  we  believe  this  firm  will  do  justice,  and  live  up  to  their  contract  in 
every  detail. 

The  senior  member  of  this  firm  has  had  many  years'  practical  experi- 
ence in  this  business,  and  has  completed  many  similar  contracts.  They 
carry  in  stock  a  full  line  of  Electric  Supplies  of  every  description.  They 
are  also  makers  and  dealers  in  Gas,  Electric  and  Combination  Chandeliers, 
and  are  in  a  position  to  fill  all  orders  promptly,  and  it  may  be  to  the 
interest  of  intending  purchasers  to  consult  them  before  placing  their  orders. 

James  Brown  &  Son, 


You  do  not  make  an  error  when  you  buy  the 
Product  of  the 


UNDER  LTOENSE  OE 

THE  CONSOLIDATED  ELECTRIC  STORAGE  CO. 


(■x>:^;b  ^x«.t7S] 


uTHWTT.) 


The  BEST  in  every  way  for  all  purposes  where  it  can  be  applied. 
IMPOSSIBLE  to  buckle  or  short  circuit. 


Factory  at  PHENIX,  N.  Y, 


Office:  38  and  39  Herald  BIdg.,  SYRACUSE,  N.  Y, 
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electric  fan 
Devices 


WOUND  FOR 

110 
220 
260 
600 


Volts     DIRECT    I  ncandescent 


OR  ANY 


DIRECT    Arc  Current. 


SEND     FOR     CATALOGUES. 


DiEHL  &  Company, 

385  broadway, 

New  York  City. 


AMERICAN  ENGINE  COMPANY 


Jo-u-n-d.  Brool^,  3^.  T.,  TJ.  S.  -^. 


Engines  or  Dynamos  - 


urnished   Together 
or  Separately. 


SPAULDING  VERTICAL  ENGINE, 


COUPLED  DIRECT  TO 


Loomis  Multipolar  Generator. 

(9 


PLANTS   OF   ANY    CAPACITY,    FROM   25   H.  P.  TO  2,000  H.  P. 
ONE    COMPANY.  ONE    RESPONSIBILITY. 

ESTIMATES   FURNISHED.  SEND  FOR  NEW  CATALOGUE. 
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SCHEEFFER'S  RECORDING 

WATT-METER. 

For  Alternating  Circnits.      No  Comntator,   No  Brnslies. 

Registers  Direct  Actual  Power  Consumed. 
EASILY  ADJUSTED.  ABSOLUTBIiY  RELIABJLB. 


DIAMOND  TRANSFORMER. 

Simplest,  Safest  and  Best. 
FOR  ANY  VOLTAGE.  FOR  Alii,  SYSTEMS. 


Chicago  Office.  1307  Manliattaii  Bmlding 
Central  Electric  Co    Selling  Agents 


DIAMOND  ELECTRIC  CO.,  Peoria,  III. 


Solar.... 


¥ 
6 


Low  Potential 
Direct  Current 


Lamps 


Also 


Twin  Lamps 


for  95  to  1 25  volts. 


SitnpHcity  of  Construction, 
Positive  Action  of  Feed, 


^o  Springs  or  Dash  Pot, 
NO  SEE-SAWING. 


Send  for  descriptive  Catalogue. 


SOLAR  ARC  LAMP  CO., 


280  Broadway,  New  York  City. 


ONONDAGA  DYNAMO  CO. 


UANXTFACIUBERS  OF 


SPECIAL 
ATTENTION 
GIVEN  TO 
EQUIPPING 
MILLS  AND 
FACTORIES. 


P 

DYNAMOS 

and 

MOTORS 

and 

ELECTRICAL 
APPARATUS. 


Represented  at  the  Cleveland  Convention  by 
Mr.  Joseph  Sachs. 


Main  OiceaM  Worts,  SYRACUSE,  N.Y.,  U.S.  A. 

1105  Monadnock.  Chicago. 


WESTERN  OFFICE, 

LESLIE  W.  COLLINS,  Manager. 


WRITE  FOR  PRICES. 


Powers 
Arc  Cut-Oflt. 

Bernard- Powers 
Arc  Cnt-Ont. 


Over  30,000  of  these   Cut-outs 

in  use. 
Special  new  prices  to  Central 

Statione. 
Quality  the  best. 
Price  the  cheapest. 


Adams 
Dynamos 
and  Motors. 

We  are  the  only  mauufactnrers 
in  America  of  these  wrought 
iron  machines  with  mag- 
netic field  forged  in  one 
piece;  no  joints;  higher  In 
efBciency  and  lower  in  price. 
Write  for  prices,  etc. 


The  E.  G.  Bernard  Co., 


Manufacturers. 


47  Fourth  St.,  Troy,  N.Y. 


Ba 
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NEVV^    AND    RELIABLE. 


ST.  LOUIS  ARC  CUT-OUT  SWITCH 

THOROUGHLY  WEATHERPROOF. 
NON-ARCING.  NON-COMBUSTIBLE. 


Can  be  put  up  without  removing  cover. 


Write  for  prices  and  circulars. 


Interstate  Complete  Electric  Construction  Co., 


809  TO  817  S.  SEVENTH  ST.,  ST.  LOUIS,  MO. 


'oBE3m3 

'■03  3U|03|3  UE|l|0d0J)3|AI 


■;s3nb9j  jnoit  SupiCMC  anSoiBi'EQ 

•paSuaiiEqD  U0!;!i3duj03    -apBjS  ajqissod 
;s3ilSiq  JO  ijjoM  jno    'aAOjd  ;ouuhd  3m  suiiBp  ou  ajjBui  ayy^ 


•Va     'VIHdEiaaVTIHd 


'ONINIAIX    2?    aCOHVI 


TABLET  BOARDS. 

A  USEFUL  DEVICE,  taking  the  place  of  branch  cut  outs,  and  comiEg  into  general 
use  wherever  introduced.     Illustrated  Catalogue  and  Price  List  on  application. 


r«iA.r^T_rF='.A.cz:^'n-JF=?E:rD  ]3^«r 


J.  L  HAYS  &  CO., 


830  Liberty  Avenue, 

PITTSBURGH,  PA 
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STANDARD  GARDON  CO.,  Gbeland,  Ohio. 

CORED  CARBONS, 
HOLLOW  TREATED   CARBONS, 
SOLID  FORCED  CARBONS, 
SOLID  MOULDED  CARBONS, 
CARBON  BRUSHES, 
BATTERY  MATERIAL. 

Carbon  specialties  for  telephone  and  transmitter  use.    Also  Carbon 
cups  and  cylinders  for  open  and  closed  circuit  work. 

A  GOOD  ARTICLE 'T*  REASON ADLEPRiCE: 


STRONG, 
SIMPLE, 
COMPACT. 
EFFICIENT. 


Requires 

the  Least  Attention 

of  any  Machine 

Made. 


AUTOMATIC. 

CARBON 
COMMUTATOR  BRUSHES. 

NO  REPAIRS. 


Guaranteed 

for  One  Year 

Against  Mechanical  or  Electrical 

Defects. 


GENERATOR   OR   MOTOR— (Detroit  Electclcsl  Works'  Manufacture). 


General  Selling  Agents: 


MICHIGAN  ELECTRIC  COMPANY, 

47-49  state  Street,  DETROIT,  MICH. 

SEE    EXHIBIT   AT   THE   CLEVELAND    CONVENTION,    FEBRUARY    19,    20,    21. 

MARO  S.  CHAPMAN,  Pres.  THOMAS  C.  PERKINS,  Vice-Pres.  JOHN  L.  BUNCE,  Sec'y  and  Treas.  TH.  GONET,  Supt. 

THE  MATHER  ELECTRIC  COMPANY, 


Power  Generators  for  Liahtina  and  Railway  Purposes, 

Complete  Station  Equipments. 

Mather  Apparatus  for  sale  exclusively  in  their  respective  territories  by  the  following  well-known  and  reliable  Contractors: 

J.  HOLT  GATES,  1140  Monadnock  Bulldins,  Chicaso,  Western  Contractor. 

H   B.  COHO  &  CO.,  a03  Broadway,  9few  York:    Slew  York  City,  Brooklyn  and  vicinity  and  Mew  Jersey. 
6.  31.  ANdlEB  &  CO.,  64  Federal  St..  Boston,  Mass.:    Slew  Eneland. 

8.  K.  BLAHE,  Elmira,  New  York:    Northern  and  'tVestern  New  York. 

THE  WIL.li  &  FINCK  COUPAXY.  «1»  3tarket  St.,  San  Franctsco,  Cal.:    Agents  for  the  Pacific  Coast. 


tm 
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The  ELECTRA"  CARBONS. 


THAD^      MARK- 


Highest  Award  at  the  World" 
bian  Expositioo,  Chicago, 


A  highly  EFFICIENT  and  ECONOMICAL  Arc  Light  Service 
depends  on  the  quality  of  the  Carbons. 

THE   BEST  QUALITY   IS  THE   CHEAPEST. 

High  Grade  Nuernberg  Carbons 


_-.-».  j=il^ 


^i=s 


.  -i=sm/i 


N>     "    ^VV 


TRADE      MARK 


'3  Coium-       Por   direct  and  alternating  current  Arc  Lamps,  are  the  most  economical  and  efficient  manufac-      Highest  Award  at  ihe  world's  Colam- 
1893.  tured.     They  produce  a  very  brilliant  and  absolutely  steady  light.  bian  Exposition,  Ohloago,  1893. 


SEND    FOR    NEW   PRICE    LISTS   AND   SAMPLES  TO 

HUGO  REISINGER, 

NOTICE! 


No.  38  BEAVER  STREET,  NEW  YORK, 

Sole   Importer  for   tlie   "United.   States,   Canada,  Etc. 

It  has  come  to  my  knowledge  that  inferior  carbons  are  offered  to  the  trade  under  the  name  of  "Electra,"  which  name  has  been  properly 
registered  by  me  as  my  trade  mark,  and  therefore  cannot  be  used  by  anybody  else  without  infringing  on  my  rights.  Beware  of  imitations, 
and  see  that  every  packet  of  carbons  bears  the  label  with  my  trade-mark,  "Electra." 


OHM'S  LAW  T146 


T156 
T469 


For  Current  measurement  use  our  T14G,  T147  or  T148  Slandard  DynamO- 

tnetevs  which  are  being  sold  at  a  lower  price  than  ever  before. 

For  E.  M.   F.   use   our    T156    Acme    Portable    Voltmeter   for    direct  and 
alternating  circuits. 

For  Resistance  use  our  T459  Acme  Portable  Testing  Set.     This  set 

comprises  a  Wheatstone's  Bridge,  Rheostat,  Galvanometer,  Battery  and  Keys, 
the  whole  being  contained  in  a  polished  mahogany  case,  834!x5.)^x5  inches. 
The  set  complete  weighs  only  seven  pounds  and  is  guaranteed  accurate  to 
one-fifth  per  cent.  The  greatly  reduced  price  of  this  set  should  place  it  in  the 
hands  of  every  electrician. 


The   ASSIGNEE'S    SALE    has    reduced    the    prices   on   almost  all   of  our   large  line    of  Electrical 

Testing  Apparatus.      Write  to  tis  before  ordering  elsewhere. 

OUR  SPECIALTIES  are  Magnetic  Vane  Volt  and  Ammeters,   Acme  Voltmeters,  Electro-dynamometers, 
Testing  Sets,  Testing  Batteries,  Cable  Testing  Outfits,  Photometers  and  Tachometers. 

QUEEN  9t  CO.,  Incorporated, 


NEW  YORK  OFFICE, 
116  Fulton  St. 


J.  G.  GRAY,  Assignee. 


1010  Chestnut  St., 
PHILADELPHIA,  PA. 


a 


INDESTRUCTIBLE  and  PRACTICAL. 

Will  Wear  Indefinitely. 

No  Ratchets  or  Gears. 

WILL   OUTWEAR   TEN    ORDINARY    HANDLES— CANNOT    SLIP. 


LYON  BRAKE. 


Switches  and  Switch-Boards 


AKE  OUK  SPECIALTY. 


CONSOLIDATED  ELECTRIC  MANUFACTURING  CO., 


BOSTON, 
MASS. 
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The  works  of  The  King 
Bridge  Company  are  at  the 
head  of  Ruskin  and  St.  Clair 
Streets,  on  the  line  of  the 
St.  Clair  street  cars,  run- 
ning by  the  Hollenden. 

We  shall  be  pleased  to 
have  the  delegates  visit  us. 


THE   KING    BRIDGE   CO., 


BRIDGES. 


GItEVEIiflliD,  OHIO. 


VIADUCTS. 


IRON  AND  STEEL  EYE  BARS,  GIRDERS  AND  STRUCTURAL  WORK  FOR  BUILDINGS. 

PLANS.  ESTIMATES  AND  SURVEYS  FREE  OF  COST. 


Erection  of  Steel  Work  of  Mines  and  Mining  Building,  World's  Columbian  Exposition,  Ctiicago,  III. 
Built  by  THE  KING  BRIDGE  CO. 


We  design  and  build  Iron 
and  Steel  Structures  of 
every  description  for  Elec- 
tric Lighting  and  Power 
Stations,  Etc. 


ALTERNATING  GURRENTTRANSFORMERS 


Highest  Efficiency  Ever  ObtalRed. 

TRANSFORMERS 

To  order  for  any  purpose,  voltage 
or  capacity. 


ALTERNATING 
CURRENT 

MOTORS. 


Standard  Sizes,  5  Lights  to  2,000  Lights. 


POTENTIAL 

SWITCHES, 

GoQiplete  Switch  Boards 

For  Central  Stations  and  Isolated  Plants. 


WAGNER  ELECTRIC  MFG.  CO.,  st  lodis,  mo. 

CHICAGO  OFFICE,  Wells  Goodhue,  1564  Monadnock  Block.     PHILADELPHIA  OFFICE,  John  Mustard,  1000  Betz  BIdg. 

STANDARD  PLANTE  STORAGE  BATTERIES 

Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLE. 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TO  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

(  We  will  place  an  equal  number  oE  these  cells  in  serieg-circuit  with  any  other  cells  of  like 

fjK^f-^  PUAI   I   CMPC"  \  capacity,  and  8ubmlt  them  to  charge  and  discharge  currents  as  high  as  the  circuit  can  give  and 

•t-^^*^      UnHLLLliUL.    )  receive;  and  we  guarantee  no  distortion  or  deterioration  of  plate  in  our  cella  under  currents  that 

(,  no  other  cell  will  withstand. 


ELECTRIC  POWER  STORAGE  COMPAITT, 

Room  1210  Havemeyer  Building,  26  Cortlandt  Street,  New  York. 
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Making  Paranite. 


^rJJJi/^ 


fig.  I.     Mixers. 
Fig.  4.     Insu'ating  Machines. 


Fig;.  2.     Ca'ender. 
Fig.  5.     Braiding  Room. 


Fig.  3     Cutting  Macbine. 
Fig.  6.     View  of  Second  Floor. 


Paranite  Rubber-Covered  Wire  Is  Celebrated  Not  Only  for  Being  Made  of  the  *'Pure  Stvff," 
but  Also  from  the  Fact  that  It  Is  Made  with  the  Greatest  Possible  Care. 

Use  Nothing  but  Paranite  where  a  high  grade  insulation  is  required. 

GENERAL   WESTERN   AGENTS: 

Electric  Appliance  Company, 

842  Madison  Street,  CHICAGO,  ILL. 


EASTERN   SALES   DEPARTMENT: 


AimiiCIES: 

HESS  ELECTRIC  CO.,  Des  Moines,  la. 
GATE  CITY  ELEC.  SUPPLY  &  CONS.  CO.,  Atlanta,  Ga 
ELECTRICAL  ENGINEERING  CO.,  Minneapolis,  Minn. 
W.  T.  OSBORN  &  CO.,  Kansas  City,  Mo. 
POST-GLOVER  ELECTRIC  CO.,  Cincinnati,  O. 
CLEVELAND  ELECTRIC  MFG.  CO.,  Cleveland,  0. 


BOSTON,  220  Devonshire  St.         NEW  YOEK,  32  Frankfort  St. 


MANUFACTURERS : 


INDIANA  RUBBER  &  INSULATED  WIRE  GOUPANT,  Marion,  Indiana. 
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Lawrence  Poland, 


130  W.  Second  St.,  Cincinnati,  Ohio. 


Multipolar 

and 

Bipolar 

Generators 

and 

Motors. 


Low  Speed, 

High 

Efficiency, 

Moderate 

Prices. 


A  FULL  LINE  OF  ELECTRIC  SUPPLIES. 

Write  for  prices  before  ordering  elsewhere. 

^  OCTAGONAL  PINE  POLES, 

NORWAY  PINE  CROSS-ARMS, 
WHITE  OAK  PINS. 

It  •will  pay  you  to  eet  our  prices 
BROWNLEE  &  CO.,        -         Detroit,  Mich. 


PINS  AND  BRACKETS 

Should  always  be  made  of  good  material.    We  mate  a  specialty  of  firsfcclasB  Pins  and  Brackets,  both 

Oak  and  Locust,  and  we  would  ask  yon  to  bear  this  io  mind  when  ordering  for  your 

Spring  construction.     We  also  carry  a  full  line  of 

CONSTRUCTION  MATERIAL, 

Including  Weatherproof  and  Underwriters'  Wires,  and  particularly 

BISHOP  ^^^^^    RUBBER    COVERED 
WIRES  AND  CABLES. 


Dearborn  Electric  Company, 

19  tirrsrcT  street,  Chicago. 

i^^SEND  FOR  CATALOGUE. 


for  the    WESTERN   ELECTRICIAN, 
— sx.oo. — 


PATENT'S 

procured.    30  Years'  Practice. 
GRA\T  INSURED.    Pamphlet,  re- 
ferences and  advic&  free. 

Automatic    Mercurial    Pumps  CHAS.  J.  GOOCH.  Wfslington.  B.C. 


OF  LATEST  DESIGN 
For  Incandescent  Lamp  Companies. 

Scientific  glass  apparatus  for  laboratories,  Col- 
leges, etc.  Reliable  workmanship  and  lowest 
prices.  Agents  wanted  in  Wastern  Cities.  Il^end 
for  new  Catalogne. 

'The  Jaeger  Mfg.  Co., 

169  William  St.,      IVEAV  YORK. 


Eoswdl  Storage  Saiterj, 

For  Traction  Work,  Electric 
Lighting,  Electric  Launch,  Tele- 
graph, Phonograph,  Surgical,  and 
for  all  purposes  where  IJght  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &  CO., 

154  Lake  St.,  Chicago. 


POflCELAi"^ 


[ANUFACTORY. 


;'BROOI\lVfl,N.Y. 


The  Only  Clocks  Used  in  the  W.  U.Tel. 
Co.   Time  Service. 


NO  WINDING.     CORRECTED  HOURLY. 

SELF-WINDIN&  CLOCK  CO., 


^^OCK    <^" 


Clocks  Sold.      Clocks  Rented. 


Acme  Insulatins  Paint. 


GLOSSY  BLACK  FINISH. 

DRIES  AT  ONCE. 

ADHESIVE.  FLEXIBLE. 

ACID  AND  OIL  PROOF. 
WATER  AND  WEATHER   PROOF. 


The  Paragon  Insulating  Co., 


1025  Society  for  SaTiogs. 

CLKTRL.AM1>,  OHIO. 


The  BISHOP  GUTTA-PERCHA  CO. 


THE  BEST  GBADES  OF 


For  under  ground,  under  water,  and  all  other  conditions. 

Address    420-426  East  25th  Street,     -     -     NEW  YORK- 

HENB¥  A.  BKED,  Secretary  amd  Kanaser. 


■W0R,m3:i3src3-T03Nr 


260,-^25   ECox*se    f*OT7^^x*, 


HENBY  R.  WORTHINGTON,  gSaTS'lSLIf^^feVs.., 

Chicagu.  ISo  to  189  Van  Baren  St, 
St.  Louis,  Eighth  and  St.  Charles  SI. 


New  York,  86  and  88  Liberty  St., 
Boston.  70  Kllby  St., 


e: 


The  Bryant  Electric  Company. 


That's  right,  'taint  no  invention, 
I'm  telling  you  on  the  square, 

I'm  going  to  the  convention. 
And  hope  to  meet  you  there. 

I've  went  and  had  my  picture  took, 
And  think  it's  rather  good; 

I've  had  it  printed  on  a  book, 
As  any  salesman  would. 

If  you  have  to  stay  t^3  home, 
Don't  sigh  or  drop  a  tear, 

Just  send  two  cents  to  Bryant, 
And  get  a  souvenir. 


We  have  lo,  20  and  30  Ampere 

CLEVEUND  SNAP  SWITCHES  in  STOCK  FOR  500  VOLTS. 


MANdPACTuiiERs OF  Sockcts,  SwItches,  Cut-Outs,  Etc., 

FACTOR V:  Bridgeport,  Conn. 


Tl'KSTEKK  OFFICE: 

:fIonadnock  Bldg.,  Cliicaso. 


Thos.  G.  Griee,       I  GEIEE  BEOTHEBS, 
Edwakd  E.  Ghiee,  i  Western  Managers. 


We  represent  the  Porcelain  Business  of  R,  Thomas  &  Sons  Company  in  the  West. 


SAMSON  SPOT  CORD 


For  Arc  Liglit  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


SAL  AMMONIAC 

(ELlECTRIC    BRAUD) 

ForElectrical  Purposes 

Guaranteed  98/99%  and  free  of  lead  and  iron. 
If  jou  want  the  best  quality  ask  your  dealer 
for  this  brand.     Imported  by 

A.KLIPSTEIN  &  C0NIPANY.I22  Pearl  St..  New  York 
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EpasjE  F.  Pmxijps,  Preet. 


W.  A.  Hathawat,  Treas. 


W,  H.  Sawteb,  Secy. 


AMERICAN  ELECTRICAL  WORKS, 

PKOVIDEXCK,    B.  I.  \  \\      ' 

BARE  AND  INSULATED  ELECTRIC  WIRE,  -^  i^ 

ELECTRIC   LIGHT   LINE  WIRE, 
INCANDESCENT   AND    FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

New  Tore  Store,  P.  C.  Ackerman.  10  Cortlandt  St. 

Chicago  Store,  F.  E.  Donohoe,  241  Madison  St. 

Montreal  Branch   Engene  F.  Phillips'  Electrical  Works. 


MEREST  IS! 

"The  Peep" 

OF  ALL  SNAP  SWITCHES. 

ASK  TOOK  NEAREST  SUPPLY  HOUSE  FOR  IT. 


Send  for  NEW  CATALOGUE. 


The  SJew  England  ISwlteh. 


'88  to  102  Cannon  St.,  BRIDGEPORT,  CONN, 


THE 


a 


CLARK"  WIRE. 


For  Switchboard,  Railway  aiid  Motor  use,  we  make  all 
3i2es  of  Stranded  and  Flexible  Wire  and  Cables  with  Clark's 
lopnlation. 

The  Clark  Wire  has  been  before  the  pnbllc  and  in  nee  for 
the  past  niiie  years,  and  baa  met  with  universal  favor. 
Thouaands  of  miles  of  this  wire  have  been  sold,  and 
are  in  nse  thronghoat  the  United  States  and  Foreign  Coun- 
tries, and  the  demand  for  it  is  constantly  increasing,  because 
it  always  gives  perfect  satibfactlon. 


HENItT  A.  CLABE, 

Treas.  and  GenM  Mgr. 


HEREEKT  H.  EUSTIS, 

Prest.  and  Electrician. 


In  •  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:  "  A  Thoroughly  Reli 
able  and  Desirable  Wire  in  every  respect." 

The  Rubber  used  in  inanlatlng  our  Wires  and  Cables  ts  es* 
pecially  chemically  prepared,  and  will  not  deteriorate,  oxi 
dize  oi*  crack,  and  will  remain  flexible  in  extreme  cold 
weathei".  and  Is  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used,  Aerial,  Under 
grounder  Sobmarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  firstclase  Insulated  Wire. 

We  shall  be  pleased  to  mail  Catalogues  with  Terms  and 
Discounts  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  Hampshire  St.,  Boston.  Mass. 


iSend  for  Cataloorae. 


Clart  Electric  Specialty  Wi  Co., 

606  Temple  Ct.,  Minneapolis,  Minn., 

MANUFACTUEEHS  OF 

Switch  Boards,  Battery  Boxes,  Push  Buttons, 
Rosette  Mouldings,  Etc. 

Correspondence  solicited. 


THE  CONSOLIDATED 


44  Broad 
Street, 


ELECTRIC 


NEW 
YORK. 


STORAGE  COMPANY. 


SPEAKING  TUBES  AMD  WHISTLES. 

Oral,  Electric,  Pneamatic  and  Meclianioal* 

ANNUNCIATORS  AND  BELLS. 

Fnll  J[.ine  Always  in  Stock. 

W.  R.  OSTRANDER  &  CO., 

204  Fnlton  St.,  STew  Ifork. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  Y. 

^P~Send  for  New  OAtaloque.     Out  August  lat. 


^''hmi^im  Gmrhom.  Mfe.G© 


S.  C.  BOOKER,  Supt. 

2134-2140  DeKalb  Street,  ST.  I.OUIS,  MO. 


Electric  Light  Carbons 

JVe  make  a  specialty  of  MOTOR  and  DYNAMO  BR  USHES 
and  BATTERY  MATERIAL. 

It  will  pay  you  to  see  our  product  a,nd  get  our  prices  before  placing  your  orders. 


Arc  Lamp 


Pttlley 


For   support   of   arc    lamps 
over  trolley  wires. 


It  lowers  the  lamp  to  the 
side  of  the  street.  Only  one 
rope  for  operation. 

CHEAP  AND  EFFECTIVE. 


Manufactured  by 


Our  papa's  at  the  conventloQ.  He*ll 
bring  us  some  pulleys,  'canae  we're  so 
good. 


The  Creaghead  Engineering  Co., 

294  Plum  Street,  CINCINNATI,  OHIO 

Electric  Railway  Supplies. 


PHILLIPS  INSULATED  WIRE  COMPANY, 


E>.A.T?vrT"CrC:EZBT,  13.  I., 


-MANUFACTDEEKS  OF- 


tt 


CHICAGO  AGENTS: 
Electric  Appliance  Company. 


0.  K."  INSULATED  WEATHERPROOF  WIRE 

For  Electric  Railway  and  Electric  Light  Work. 

Superior  Quality.  Perfect  Insulation.  Handsome  Finish. 

New  York  Office.  39  and  41  Cortlandt  St. 
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NASHOLD  SELF-LOCKING  CLEAT. 


Pateuterl  iu 
U.  S., 
Oaaada, 
England, 
France. 

And 

Applied  fo 

Td 

(Jermany. 


It  is  the  most  praotipal  Cleat  made.     1  It  will  lock  the  wire  firmly. 

It  is  made  of  finest  slazetl  porcelaio.  It  will  IVOT  brcab  in  pntting:  up. 

It  18  in  one  piece.  It  will  NOT  hold  moisture. 

It  has  the  strength.  I  It  will  MOT  hart  the  insulation. 

The  wire  can  easily  be  put  in  place  or  removed  without  loo'eniog  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nashold  Cleat   Company, 

Telephone,  Harrison  636.  934-935  Monadnock  BIdg.,  CHICAGO,  ILL. 


Stilwell's  Patent  Live  Steam-Feed  Water  Pnrifler. 


Removes  all  lmpurities> 

Eatirely   prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 


m  Tte  Slilf ell-Bierce  &  Siith-Vaile  Co., 


UAVTON.  OHIO. 

San  Francisco,  Cal.,  Pacific  Ooapt  Agt 


Iron  4i  L^c'tiv6  W'l 


IMPORTANT  TO  COMMERCIAL  TRATELERS. 


Oq  and  after  December  1st,  Baggage 
Agents  of  the  B.  &  O.  R.  R.  Co.  will  ac- 
cept coupons  from  mileage  books  issued 
by  B.  &  O.  R.  R.,  P.  &  W.  R'y.  B.  &  O. 
S.-W.  R'y  and  Valley  R'y  of  Ohio,  in  pay- 
ment for  excess  baggage  charges,  at  their 
face  value,  2  cents  each.  This  arrange- 
ment will  not  include  B.  &  O.  Mileage 
Books  endorsed  "good  only  on  B.  &  O," 
B.  &  O.  Southwestern  Mileage  Advertis- 
ing Books,  nor  books  older  than  one  year 
from  ("ate  of  issue. 


FOR  SALE— At  a  Bargain. 

Two  260  If.  P.  Water  Tube  Boilers, 

Two  25U  II.  P.  Tnndem  Compound  Engines, 

In  use  oue  year. 
Aleo  CO  H.  P.  AutouiaUc  Engine,  and 

200  Light  Edison  Dynamo,  at  a  bargain. 
Also  new    Horizontal  and  Vertical    Engines    for 

electric  lighting'  purposes. 

New  York  Safety  Steam  Power  Co , 

<>»  S.  ranal  I8t..  Chlrago. 


FOR  SALE,  VERY  CHEAP, 

Or  will  exchange  for  other  material. 
H  20-arc  light  TT.  S.  E.  L.  Co.'s  dynamos;  4  15-nrc 
light  Hochhausen  dynamos;  40  500-volt  T.  H. 
street  car  motors;  lOO  arc  lamps;  3  steam  fire 
eoglnea;  lot  new  magnet  wire;  iS  double  hoisting 
engines;  55  large  Ferrncute  circular  shears;  i 
Bennett  air  compressor,  18-20x30;  1  50-ton  track 
scale;  SSS'*  new  electric  car  wheels, 

WALSH'S  SONS  &  CO.,  Newark,  N.  J. 

Dealers  in  Scrap  Iron  and  Metals. 


15.000  sixteen  candle  power  genuine  Edi- 
<:'>n  Ismps,  made  by  the  General  EUctric 
C  ■•  All  voltages  from  106  to  II2.  Ed  s  -n 
base  only.     In  barrel  lots  21  cents. 

E.  G.  BRUCKMAN, 
Eq'  i  able  BIdg.,  St.  Louis.  Mo. 


FOR  SALE. 

One  T.-H.  50  light,  2,000  C.  P.,  with  riLg 
armature. 

One  Brush  45  light,  1,200  C.  P..  latest  type. 

One  Brush  600  light,  2,000  volt  alternator, 
with  extra  coil. 

One  National  500  light,    1,000  volt  alterna- 
tor, new  armature. 

One  U.  S.  500  light,  2,000  volt  alternator, 
wiih  extra  armature. 

Write  for  list  of  other  apparatus. 

ROSE  ELECTRIC  CO., 

ST.  I.OCIS,  SIO. 


PROPOSALS. 

Proposals  are  invited  until  February  27, 
1895,  at  4  o'clock  P.  M.,  on  Apparatus,  Ma- 
terial and  Construction  of  Waterworks  and 
Electric  Light  Plant.  Specifications  will  be 
ready  February  18,  1895. 

J.  B.  lUOBfiHOUSC,  Clerk. 
Chesaninq,  MlOH. 


PROPOSALS. 

Proposals  are  iinlted  oti  the  cnmplete 
erection  and  equipment  of  an  Electric 
Lighting  Station  for  the  Municipality  of 
Lynchburg,  Ya.  Proposals  must  be  sub- 
mitted on  or  before  February  26,  1895, 
and  accompanied  by  a  certified  check 
for  five  hundred  dollars  ($500.00),  as  a 
guarantee  of  good  faith,  made  payable 
to  "The  Treasurer  of  Lynchburg,  Va." 
Plans  and  specifications,  and  any  in- 
formation desired  can  be  had  upon  ap- 
plication to  David  E.  Evans  &  Co.,  No. 
7  Harrison  St.,  Baltimore,  Md. 

Upon  the  same  conditions  proposals 
are  invited  for  lighting  the  city  with  201 
arc  lights  of  1500  c.  p.  each,  by  contract, 
the  number  in  service  at  present  time; 
the  party  or  parties  bidding  to  furnish 
the  necessary   apparatus. 

The  proposals  to  be  sealed  and  marked 
"Proposal  for  Erection  and  Equipment" 
or  "Proposal  for  Lighting,"  as  the  case 
may  be.  The  right  is  reserved  to  reject 
ftny  or  all  bids. 


CEDAR 


STREET  R,  R.  TIES. 

The  Valentine- Clar 7c  Co  , 

7O4-706  BOOKERT.  -  -  -  CHICAGO. 


Dynamos 

^  25  to  800  Lights. 


and  MOTORS. 

I'i  H.  P.  and  upward. 

The  Elliott-Lincoln  Electric  Co  , 

1IS4  Payne  Avenue, 

CliBVEIiASJW.  OHIO. 


H 


IGH-GRADE  TELEPHONEC 


We  make  a  strictly  firat-class  instrument  for  exchange  service  and 
private  lines.     It  Is  a  BATTKRY   TELEPtlONB   and  Is 

guaranteed  not  to  infringe.     Write  for  catalogue  and  prices. 


THE   WILLIAMS   &   ABBOTT   ELECTRIC   CO. 

4li  South  neater  (Street.  OIiEV£L.AIKI>,  OHIO. 


The  NOWOTNY  Telephone 

Gives  service  equal  to  the  best  long-distance  Bell  telephone,  and  are  noted  for 
their  wonderful  volume  of  sound  and  clear  articulation  of  speech. 

Wg  also  9Ianiifac(are  Batteries  for  every  known  purpose,  which  have 
a  world-wide  reputation. 

THE  NOWOTNY  ELECTRIC  CO.,  CINCINNATI,  OHIO. 


Books 


On  electrical  subjects   sent   to  any 

address  on  receipt  of  price,  postage 

Electrician  Publishing  Co., 


G  Lakeside  BIdg:., 


CHICAGO. 


Free. 


■  ■ 

This  company  is  manufacturing  A   COITipOUnd    MagnOtO    TolophOne 

Which  it  sells  outright  under  a  guarantee  both  as  to  efficiency  and  as  against  infringement  of  patents. 
It  talts  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile. 
This  company  is  also  prepared  to  fully  equip  Telephone  exchanges,    (furnlshlnfr  everything  from 
the  telephone  to  the  wire  and  polos).    Private  lines,  Factory  plants,  etc.,  and  do  all    kinds  of  construc- 
tion work.     Send  for  circulars  and  price  lists. 

'Wfifi^TERN    TEIiEPHOIHf:   CONSTBVCTIOIV    CO., 

539,  540  and  541  9Ionadnocb  Blk..  Cbicago,  111. 


a?:^3E] 


ELKHART  TRANSFORMERS, 

HORNBERGER  ELECTRIC  MFG.  CO.. 


ELKHART,  INDIANA. 


WHILE  OTHERS 


are  dull  we  are  busy. 

Our   Superior   Switch 

ith  oui  suipiKsing  low  price.     Why  should 

ore  be  said/    Write  for  x^rices  on  Switches, 

tchboards  Tablet  Boards,  Main  Line  Fuse 

Blocks.  KNIFE  SWITCBES 

From  30  to  7,000  Amp. 

J.  GRANT  HIGH  &  CO., 

123  North  Third  St., 
P1I11.A1>BJLPH1A,  PA. 

branch;  OFFICES: 
Chicago,  111.,  R.  815  Medinah  Temple. 
St.  Louis,  Mo.,  Commercial   Electric 

Supply  Co.,  821  Pine  St. 
Louisville,  Ky.,  Cooper  k  Olark,  315 

West  Main  St. 
Pittsburgh,   Pa..    Electric    Supply    & 
Oon.  Co.,  947  Liberty  St. 


I  Cheap 
|Trans= 
I  portation 


...■iiiiiiiiiiiniih.g 


One-twentieth  of  a  cent 


L  mile,  on   ^ 


^  the   Imperial  Wheel.     Cheaper  than 

^  other  bicycles  because  less  repairs  are   j5 

^  needed.     Our  convincing  catalogue  for  S 

^  the  asking.                                                        5 

g  AMES  &  FROST  COMPANY           ^ 

g  CHICAGO,  ILL.                                 ^ 


Lightest  Storage   Battery 

IN  THE  MARKET. 

Embodies  new  feature  that 
elves  It  a  decided  advantage 
liver  other  cells.  Specially  suit- 
crl  for  electric  launches,  trac- 
tl<in  and  lighting  work.  Write 
[iir  descrlpttun  of  this  new 
(liscovei^. 

HASCHKE  &  CREELMAN, 
Storage  Battery  Manufacturers, 

20-28  W.  Randolph  St., 
Agents  wanted.         CHICAGO. 


«24.00  SPEClAIi 

To  introduce  our  Dyna- 
mos and  Motors  of  larger 
capacity,  we  are  making  a 
speciiiUy  of  a  high-grade 
8-iiKht,  IG  C.  P.,  110  volt 
Dynamo,  retaining  all  the 
>,  p;-ecial  features  of  our 
larger  machines  at  a  sur- 
prisiug  low  price.  Send 
for  circ.  I'ar  No.  22. 


KUXU.  ik  ECK.  Manufactarerd  Dynamos  and 
Motors,  84  Market  St.,  Chicago- 


The  Wirt  Dynamo  Brusli. 

Suitable  for  all  Incandescent  Dynamos,  Plating 
Dynamos,  Alternating  Generators  and  Exciters, 
Electric  Railway  Generators,   Stationary  Motors. 

WALLACE  ELECTRIC  CO., 

307  Dearborn  8t.,  Chicago. 


Storage  Batteries 

FOR  ALL  PURPOSES, 

Bradbury-Stone  Electric 
Storage    Co., 


PLATINUM 
For  all  Purposes. 
Scrap  and  Native  Plattnam  Purchnod, 
BAKER  &  CO^  408-414  New  Jersey 
Railroad  Ave.,  Newark,  N,  J> 


E.  U.  McCORMIOK,  D.  B.  MARTIN, 

Pasfl.  Traffic  Mgr.  Qen'l  Pass.  &  Tlcfeet  Agt. 

CINCINNATI. 
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VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

Tbe  attention  of  ELECTRIC  COMPANIES  ie  called  to  this  CELEBBATBU  ^VATER 
'%VHEEIj  as  particularly  adapted  to  their  use,  on  account  of  its  remarkably  steady  motion, 
high  Npeed  aim<l  great  ellicieiiey  anil  large  capacity  for  its  diameter,  being  double 
the  power  ot  most  wheels  of  the  same  diameter.  It  is  need  by  a  number  of  the  leading  electric  com- 
panies with  creat  satisfaction.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  useful  effect  gfuaranteed* 

SEXn  EOR  CATALOGUE  AND  rAHTlC VICARS. 

The  nccompanyinc  enf^raving  represents  a  sitigle  lO-ioch  Victor  Turbine  on  horizontal  shaft  to 
develop  36  U.  P.  under  3S  foet  bead.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pullfy. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  shafts, 
and  where  Ihn  eituaiion  admits  of  Iheir  use  we  recommend  tbem. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  Dayton,  Ohio. 

Risdon  Iron  &  Locomotive  Works,  San  Francisco,  Cab,  Pacific  Coast  Agents. 


85  JOHN  STREET,  NB^W^  YORK, 


MANUFACTURERS  OF 


The  Celebrated  Double  Cylinder  and  other  Law  Cells, 

SAL  AMMONIAC,  BLUE  STONE,  ZINCS,  CARBONS,  ETC.,  ETC. 

FRICKS    JLUE)    OXHER.    XITiroR.IvI A.XIOII    CHEERE^XJLLY    F^XJIilllSHKID. 

CHICAGO  INSULATED  WIRE  CO., 

414-416  Northern  Building,  CHICAGO. 

£ISa7.A.^X<XS]^]EI30    1873. 
80L,E:  aiANVFACTUBERS  OF 

HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray.    8end  for  Catalogue  and  Prices. 

wii^mNeTONlDBi.  The  Standard  Electrical  Iiisnla,ting  Material  of  the  World.    14  dIvs^.'  n.t 


VULCANIZED  FIBRE  CO. 


AVALUABLEBOOK! 


THE  MOST    IMPORTANT  WOEK  TO 

STREET  RAILWAY  MEN  THAD 

HAS    BEEN    PUBLISHED. 

The  First  Practical  Book  Covering:  Ainer- 
lean  Street  Railway  Practice  of  To-day. 


STREET  RAILWAYS; 

THEIR 

CONSTRUCTION, 

OPERATION  AND 

MAINTENANCE. 


"tii,a.m:s." 

A  I'RACTICAl,  MAXnBOOB.  fOB 

STBBET  RAIIjWAY  HEX, 

By  C.  B,  FAIRCHILD, 

Editor  Street  Railway  Journal. 


Price,  FoBtacre  Prepaid: 
Cloth,  :94  00 ;  Leather  and  Gilt,  $5.00. 


Remit  by  P.    O.   Money  Order,  Oraft,    Registered 
Letter,  or  Express  Money  Order. 


YOU  CAN  HAVE  ONE ! 


Anyone  Intereeted  In  the  art  of  electricity  can  obtain  a  copy  of  our 
new  lOO-page  classified  catalogue  of  electrical  booka  which  is 

JUST  OUT. 

It  contains  a  complete  list  of  all  electrical  books  published  to  date 
and  will  prove  of  inestimable  value  In  selecting  the  proper  works  for  the 
study  of  electricity.      We  are 

HEADQUARTERS  IN  THE  WEST 

For  electrical  books  and  can  fill  all  orders  promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  Bailding,  Chicago. 


The  Standard  Open  Czi  cuit  Bat^ 
teries  of  the  World. 

Send  for  Circulak  and  Priokb. 

tHE  LEGLANGHE   BATTERY  CO., 

in  to  7/7  Bast  131H  St.  U    f 


^"NATIONAL.' 

We  make  simply  a  business  proposition.  Buy  two  sets  of  our 
instruments  and  make  your  own  tests.  If  satisfactory  the  way  is  open 
for  more  business,  either  in  telephones  or  switchboards  for  exchanges. 

Our  head  telephones  are  largely  used  by  Bell  telephone  operators. 

The  "NATIONAL"  is  in  use  at  the  U.  S.  Military  Academy,  West  Point,  N.  Y. 

NATIONAL  TELEPHONE  MFG.  CO., 

620  (W)  Atlantic  Avenue,  Boston,  Mass. 


j=SS=i- 
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Central  Station 


xxo- 


Induction  Motor. 


A  Single  Alternating  Generator, 

Rendered  for  the  first  time  possible  by  our 


Arc    and    Incandescent 

Lighting  Circuits 

Operated 

on  the 

Single  Phase  System 

as  from 

the  Ordinary  Alternator. 


Generators  will  carry  full 

Load  in  Lights  or 

Motors 

or  any  proportion  in 

Lights    and    the    rest    in 

Motors.     There 

can  be 
no  unbalancing. 


Induction  Motors 

Operated 

with    Results    Equal    to 

those    Obtained 

with  the 

Best  Direct  Current 

Shunt  Motors 

with  the 

Same  Efficiency 

and  Better 

Speed  Regulation. 


May  be  Adapted  to 

Systems  of 

Secondary  Mains 

Supplied  from  Large 

Transformers. 


150  K.  W.  Monocyclic  Generator. 


For  Power  Purposes  Equal  to  a 
Polyphase  System. 
With  all  the  Simplicity  and  Advan- 
tages of  the 
Single  Phase  System. 


■SYSXEKL  OF- 


Monocyclic  Armalure. 


ELECTRICAL  DISTRIBUTION. 

GENERAL  ELECTRIC  COMPANY 

PRINCIPAL    SALES    OFFICES: 

MAIN   OFFICE,  SCHENECTADY,   N.  Y. 


} 


Boston  Mass.,  i8o  Summer  Street. 

New  York,  N.  Y.,  44  Broad  Street. 

Syracuse.  N.  Y..  244  West  Fayeite  Street. 

Buffalo,  N.  Y.,  Erie  County  Savings  Back  Building. 

Philadelphia,  Pa.,  509  Arch  Street. 

Pittsburg,  Pa.,  425  Wood  Street. 

Ballirnore,  Md.,  227  East  German  Street. 


Atlanta,  Ga.,   Equitable  Building. 
Cincinnati,  Ohio,  264  W.  Fourth  Street. 
Columbus,  Ohio,  12^  N.  High  Street. 
Chicago,  111.,  Monadnock  Building. 
Detroit  Mich.,  isRowland  Street. 
Omaha,  Neb.,  309  South  Street. 
Kansas  City  Mo.,  New  York  Life  Building. 


St.  Louis  Mo.,  Wainwright  Building. 
Dallas,  Tex.,  Corner  Elm  and  Griffin  Streets. 
Denver,  Colo.,  505  Sixteenth  Street. 
San  FranciEco,  Cal.,  15  First  Street. 
Helena,  Mont.,  Electric  Building. 
Seattle,  Washington,  Bailey  Building. 
Portland,  Ore.,  Front  and  Ankeny  Streets. 


For  all  business  oatside  the  United  States  and  Canada— Foreign  Department,  Scheneetady,  N.  Y.,  and  44  Broad  Street,  Kew  Yort. 

For  Canada— Canadian  General  JBlectric  Co.,  JLtd.,  Toronto,  Canada. 

SEE  OUR  EXHIBIT  AT  THE  CLEVELAND  ILLUMINATING  CO/S  STATION,  CLEVELAND,  FEB.   19,20,21,   1895. 
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Electric  Go.,  Gleveland,  Ohio. 


1877. 


THIS  IS  WHAT  THIIV  BOUGHT. 


Baltimore,  Md,  April  10,  1S93. 

BRUSH  ELECTRIC  CO.,  Cleveland,  Ohio. 

Gentlemen: — We  have  this  day  shipped  to  you  by  express  the 
little  Dynamo  which  was  purchased  from  you  by  our  predecessors, 
Messrs.  Davis  &  Watts  in  1877. 

This  machine  has  been  in  constant  use  since  it  was  purchased 
until  about  four  years  ago  and  then  it  was  laid  aside,  from  no  fault 
or  failure,  but  because  we  had  a  larger  one  in  circuit  for  lighting 
our  premises,  we  do  not  need  this  little  one.  The  repairs  have 
simply  amounted  to  such  supplies  as  segments  and  brushes. 

We  part  with  the  little  old  friend  regretfully,  but  consider   that 
it  is  going  home  to  rest,  and  will  be  better  preserved  than  with  us. 
Yours  very  truly, 
THE  VIADUCT  MANUFACTURING  CO., 
By  A.  G.  Davis,  Prest. 


1895. 


The  following  is  from   one   of   the   oldest   and 

largest  Electric  Light  Companies 

in  the  Country. 

February  5,  1895. 

Gentlemen: — We  have  been  in  the  local  elec- 
tric lighting  business  for  more  than  thirteen  years 
— being  one  of  the  oldest  companies  in  the  coun- 
try— and  have  used,  in  our  experience,  nearly 
every  style  of  arc  dynamo  and  lamp  placed  on 
the  market. 

For  the  past  two  years  we  have  been  using 
Brush  Adams  arc  lamps,  and  our  recent  order  to 
you  for  dynamos  of  1500-2000  C.  P.  arc  lamp 
capacity  will  indicate  what  we  think  of  Brush 
apparatus. 

As  far  as  the  Brush-Adams  lamps  are  concerned, 
we  can  only  say  that  they  have  been  by  all  odds 
the  most  satisfactory  lamps  we  have  ever  used, 
and  our  experience  with  the  Brush  dynamos  has 
been  fully  as  good. 


l>ouble  Ijamp. 

The  MODERN  all- 

Di;;lit  ^re  Laiup. 


No.  11  Bi'iieh  *ro  l>iiiaiiM>  «ilh  Aiiloiiiati4.  Ke^utalor 
Capacity  las  aouu-C  I'.  Lamps 
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THE  BUTLER  MANUFACTURING  GU. 

We  manufacture  the  Best  Line  of  Electric  Liginting  Specialties  to  be 
found  anywhere.  Here  are  a  few  that  we  aim  to  keep  constantly 
in  stock.     Do  you  use  them?     Can  you  sell  them? 
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Send  for  our  catalogue  No.  894.     It  may  interest  you. 

The  Butler  Manufacturing  Go,,  -  Ghicago. 
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The  Electric  Storage  Battery  Company, 

DREXEL    BUILDING, 


Philadelphia,  Penn'a. 


r-^  TRADE  MARK. 


-of—  \ 


hloride  Accumulator 

REGISTERED  SEPTEMBER  11.  1894. 


Sole  owners  of  all  Storage  Batter^/  Patents  heretofore  controlled  by  the— 

GENERAL  ELECTRIC  COMPANY, 
THE  EDISON  ELECTRIC  LIGHT  COMPANY, 
THE  THOMSON-HOUSTON  ELECTRIC  COMPANY, 
THE  BRUSH  ELECTRIC  COMPANY, 
THE  ACCUMULATOR  COMPANY, 
THE  CONSOLIDATED  ELECTRIC  STORAGE  COMPANY 

and  the 
GENERAL  ELECTRIC  LAUNCH  COMPANY. 


Electrical  Storagfe  Cells  of  any  Desired  Capacity. 


Catalogues  giving  Capacities,  Dimensions,  Weights,  Prices,  Etc.,  on  :^pplication. 


Experience  absolutely  proves  that  Electric  Light 

and   Power  Stations  cannot  be 

RELIABLY  or  ECONOMICALLY 

operated  without 

ACCUMULATORS. 


For  loformatloQ  about  Electric  Launches  and 
Equipment,  address 

THE  ELECTRIC  LAUNCH  COMPANY, 

Morris  Heights,  NEW  YOBK  CITY. 
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The  C  &  C  Electric  Company 


lS!li^lSrT_JF^.A.CZ:'rLJFRE:FR^    CDI^ 


MULTIPOLAR  DTNAMOS,         BIPOLAR  DYNAMOS, 


Direct  Driven  or  Belted,  in  sizes  up  to  250  H.  P. 


Up  to  100  H.  P. 


Electric  Motors,  Automatic  or  Hand  Controlled. 
Complete  Plants  for  Power  Transmission. 
Isolated  lighting  plants.  Central  Station  Apparatus. 


General  Office: 


143  Liberty  Street.  NEW  YORK. 


Works:    GARWOOD,  N.  J. 

on  CENTRAL  R.  R.  of  N.  J. 


no  •  «rr<iT  nn^c-arora .  i  CHICACtO.  10«0  and  lOSl  Monadnock  BnildinE.    BOSTON.  63  Oll-rer  St. 
ItUAaiLIl  omcKS .  ^  ciiKVEIiAJlID,  C'nyahoea  Buildlns.    FHIIiAI>£IiHIA.  633  Arch  St. 


Alternating   Current 

ARC  LAMPS. 


18  THE  LAMP  YOU  HAVE 
HOPED  FOR. 

It  is  the  only  perfected  Arc  Lamp 

for  the  alternator,  either  high  or  low 

frequency. 

It  comprises  all  that  is  desired  in  an 
Arc  Lamp. 

Write  for  pamphlet  and  prices  to 


THE  F.  P.  LITTLE 

Electficai  Gonstroction  &  Supply  Goipany, 

135  SENECA  STREET, 

BUFFAI.O,  nr.  Y. 


Low  Potential  Arc  Lamps. 


Alternating-Helios,  Old  Type. 
Spencer,  New  Type. 

Direct  Current-Helios,  Old  Type. 
Spencer,  New  Type. 


FOR  STREET,  PAVEMENT  AND 
INSIDE  LiaHTING. 


Our  Alternating  Lamps  have  reflector  plates.      Our  new  Direct  Current 

Lamps  do  not  see-saw  when  running  in  series. 
Our  Focusing  Lamps,  both  direct  and  alternating,  are  adapted  for  stere- 

opticon  and  photo-engraving  work. 
We  also  make  direct  current  lamps  to  be  used  on  street  railway  circuits. 


HELIOS  ELECTRIC  COMPANY, 

1310  Filbert  St..  PHILADELPHIA,  PA. 

Eastern  Agents:    STANLEY  ELECTEIO  MrQ.  00.,  Pittsfleld,  Mass. 
Western  Agents;    OENTKAL  ELECTRIC  CO.,  Chicago,  111. 
Southwestern  Agents:  ST.  LOniS  ELECTEIOAL  SUPPLY  CO.,  St.  Lonle,  Mo. 

New  York  City  Agents:  GLOBE  ELEOTKIOAL  SUPPLY  Sj  CONSTRUCTION  CO.,VandBm  and  Green- 
wich Streets. 
MOUNTAIN  ELECTRIC  CO.,  Denver,  Col.,  Agents  for  Colorado,  Utah,  Wyoming  and  New  Mexico. 
MACHINERY  SUPPLY  CO.,  Los  Angeles,   Cal.,  Agents  for  Lower  California  and  Arizona. 
CANADIAN  GENERAL  ELECTRIC  CO.,  Toronto,  Canada,  Agents  for  Canada. 
Agent  for  Texas:  W.  T.  M.  MOTTRAM,  DaUas,  Texas. 


No!  we  make  the  final  break  off  from  carbons  so  that  it  is  impossible  to 
get  heat  enough  to  fuse  points  of  your  copper  contact  plates;  no  filing  off  of 
rough  points,  no  hanging  on  after  you  have  had  a  short  circuit  or  over  load, 
bound  to  work  as  easily  after  opening  i,ooo  times  as  it  does  when  opened  the 
first  time. 

WE  KNOW  YOU  NEED  OUR  CIRCUIT  BREAKER,  and  do  not  see  why  you 
should  delay  writing  us  any  longer.     One  burn    out   will    pay    for    a   dozen    of 

our  instruments.    To  be  used  OH  the  Alternating  or  Direct  Current  Systems. 


EET 


"WHITE  US  AT  ONCE , 

ELECTRIC    & 
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INSULATING ""™"'' 


TAPE. 


WITHOUT    AN    EQUAL.  BEWARE    OF    IMITATIONS. 

OUR    TRADE-MARK    IS  ON    EVERY    PACKAGE. 

ACCEPT    NO    SUBSTITUTE.  THERE    ARE    NONE    "JUST    AS    GOOD." 

IMITATION    IS    THE    BEST  PROOF    OF    SUPERIORITY. 

The    P.  &   B.  Prodiu-ts    are   in   such    demand,  that   certain    manufacturers   in    their    efforts    to    effect   sales,  offer   their 
materials    under    trade-marks    so    similar   to    the    well-known    P.  &   B.  as   to   be    misleading. 

THE  STANDARD  PAINT  COMPANY,  ^^ 

2  Liberty  Street,  NEW  YORK. 

CHICAGO: 

Metropolitan  Electric  Co., 

186-188  Fifth  Avenue. 


PHILADELPHIA: 

Novelty  Electric  Co., 

50-54  N.  4th  St. 


BOSTON : 

Pettingill=Andrews  Co., 

72=74  Federal  St. 


THE 


NUTTING 


WAX  WHEEL 


ARC  LAMP 


THE  WAX  WHEEL. 


Built  for  All  Types  of  Current  and  Contains 


]N^o 


There  is  only  ONE  POINT  OF  ADJUSTMENT  in  this  lamp  and  it  is  the  ONLY 
LAMP  ABSOLUTELY  UNAFFECTED  BY   TEMPER- 
ATURE VARIATIONS. 


Look  for  us  at  the  Cleveland  Convention. 


Write  for  a  copy  of  the  "Wax  Wheel  Lamp". 


NUTTINa  ELECTRIC  CO.,  128-130  S.  Clinton  St.,  Chicago. 
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aUALITYisour 
Standard  of  Value. 

UIAHNFT  WIRF 

A  Specialty,  for 
TELEPHONES  and 
TAN  MOTORS, 

THE  UNITED  ELECTRIC 

ATLAS  COVERING  WORKS, 

220  DBVONSHIRK  STKEBT, 

BOSTON. 

IMPROVEMENT  CO., 

Alao 

RUBBEE  WIRE 

AND  WEATHERPROOF, 

LAMP  OORD, 

ANNUNCIATOR, 

OFFICE  WIRE, 

TAPE, 

SPICING  COMPOUND, 

And  Makers  of 

Specially  Insulated  AVires  and  Cables  for  Electric 

l^lerht.  Power  and  Manufacturing. 

19th  St.  and  Allegheny  Ave.,   Philadelphia, 

lanufacturing  and  Constructing 
Electrical  Engineers. 

Complete  Alternating  Current  Equipment  for  Central  Stations. 

Direct  Current    Multipolar   and  Bipolar   Dynamos   for   Isolated    Plants, 

Every  Foot  of  Insulation  Warranted. 

FRANK  W.  BRICHANI, 

GENERAL 
BELLING  AGENT. 

Storage  Battery  Installations  and  Power  Transmissions. 
Improved  Long  Distance  Series  Incandescent  Apparatus  for  Street  and 

Commercial   Illumination. 
Series  Incandescent  Lamps  for  any  Current  and  to  fit  any  Standard  Socket. 
Transformers,  Motors  and  Arc  Lamps  for  Alternating  Currents. 
The  Wirt  Improved  Volt  and   Ampere   Meter  for  Direct  and  Alternating 

Currents — dead  beat  and  can  be  left  in  circuit  continuously. 
Estimates  Furnished  for  Complete  Switch  Boards. 
Storage  Battery  Installations  for  any  Capacity  or  Service. 
1  Correspondence  Solicited. 

A  NEW  SUPPLY  HOUSE! 


WM.  C.  THAYER, 

Electrical  Engineer  and  Contractor. 

ELECTRICAL  SUPPLIES  OF  ALL  KINDS. 


STOCK  ALWAYS  ON  HAND 


CLETELAND,  0.,  110  Wilbur  St. 


We'r^  Young,  But  We're   Hustlers'— Try  our  Prices!" 
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Fontaine  Crossing  &  Electrical  Co. 


a-T?  IS  i"r  7 

It  is  the  ONLY  DOUBLE-VOLTAGE  DYNAMO  In  the  World. 

Wonnd  for  IIO  and  SSO  Volts;  3S0  and  500  Volta:  500  and  1.000  t'olts. 

Why  Buy  TWO  Machine's  for  a  Three-Wire  System    when  THIS  ONE    Fills  all  Requirements? 

<a  A  VTTS  MAIN  LINE  WIRE,  FLOOR  SPACE    FOUNDATIONS,  BELTINO.  PULLEYS,  OIL, 
UXi.  V  JJkJ  4j,j,  Hj^LF  THE  ATTENTION  TWO  MACHINES  REQUIRE. 


Works  and  Main  Office, 
DETROIT,  MICH. 


CHICAGO  OFFICE:  1020  The  Rookery.  F.  P.  THORPF.  Agent. 
BOSTON  OFFICE:  20  B.  Equitable  Building,  F.  P.  BARNES,  Agent. 
ST.  LOUIS  OFFICE:    7026  Michigan  Avenue,  W.  S.  MERKLE.  fgent. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Exr 
cursion  Manager,  211  Clark  Street, 
Chicago. 


USE   THK   BEST! 

Eureka  Commutator  Compound. 

A  perfect  Compound  for  Dyoamos  and  Motors. 
Works  on  any  Commutator  with  Copper  or  Car- 
bon BruebeB.  Send  for  sample;  price  75c  per  stick. 

Eureka  Compound  Co  , 


PORTER  &  BUERDORF. 

SAI.ga  AQBNTS  FOB 

DETROIT   SYSTEM   STREET   R'Y    MOTORS, 
Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  eold  with 
guarantee  of  20,000  miles  without  repairs.  Instal- 
lation of  storage  battery  lighting  plants  a  specialty 
Room  808,  Ko  a  I  ttnincy  St.,  Chicago. 


For  any  electrical  book  published  filled 
promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lafaeslde  Building,  Chicago. 


FUSE  WIRE)*^""*". 

f         Carryinff 
AND    LINKS   y  capacity 

FOR  ALL  SYSTEMS.    )  ^"'"uoffJ™ 


The  Independent  Electric  Co., 

39lh  St.  and  Stewart  Ave.,  Chicago. 


If  "Vo-a.    'XKTstxLt 


"A  GOOD  THING" 

Xxn    tlie    DBools.    XjIxlo, 


ORDER  A  COPY  OF 


WEBB'S  TELEPHONE  HAND-BOOK. 

Price  81.00,  Postage  Prepaid. 

Published  and  for  sale  by 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 


4)D  10  tblD     borne,  Bell'lDS 

UGHTNINQ  PLATER 

RDdpluilneJpwelry.wftiohea 

tabliiware,  Ac.    Platea  ths 

finest  of  jewelry  gaoi    ts 

uL-w,  OQ  &tl  kinds  of  metal 

with  gold,  silver  or  nickel. 

^..■  experience.    No  capital. 

I  \  <  rv  house  has  gooda  Dced- 

.    iTi-plailng.  Whole,saleto 

'rj-.:  n,'LTjn(j.  Wrliefiirclrcu- 

hiFH.  II.  E.  KHLNOi 

4  u.,  C'uluiubu»(,  O. 


MAP  OF  THE  UNITED  STATES. 

A  large,  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  or 
home  use,  is  issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
drees  on  receipt  of  twelve  cents  in  postage 
by  P.  S.  Edstts,  Gen'l  Pass.  Agent,  C.  B. 
&  Q.  R.  R.,  Chicago,  Hi. 


LUNDELL 

DYNAMOS 
AND  MOTORS. 

Direct  Current,   Slow  Speed, 

Iron  Clad, 

In  Sizes  up  to  30  Kilowatts. 

Lundeil  Dynamos  directly  connected 
to  any  type  of  high  speed  engines. 

For  Lundeil  Dynamo  and  Motor  cata- 
logues, prices,  etc.,  address  the 

Interior  Conduit 
&  Insulation  Co. 

44  Broad  St.,  N.  Y. 


ARC 


INCANDESCENT  CIRCUITS, 


LAMPS 
FOR 

Both  Alternating  and  Direct. 


Standard '"VTard"  Lamps,        -        SlO  Each 

TWO  IN  SERIES  ON  110  VOLTS.    Globe  and  Resistance,  $2  extra  per  lamp. 

A  COMPLETE  LINE  of  ENTIRELY  NEW  Arc  Lamps. 

SIMPLEST.    STRONGEST.     SUREST  FEED. 

Easiest  and  Cheapest  to  Maintain. 

SPeCIHI-      1-H7WVPS      OF     HLL     KINDS. 

\A/x-lto  us  fOK-  Olr-oulax-B. 

We  carry  a  stock  of  FIDELITY  carbons  and  IMPORTED  CORED  carbons, 
which  we  are  selling  at  reduced  prices. 

Users  of  Arc  liaiups  should  Write  ns  for  Prices. 

Electric  Construction  &  Supply  Co., 

ISCortlandt   Street,  New  Yorlc. 

(Kstablisbed  18SI.) 

Wallace  Electric  Co,,  Agents,  307  Dearborn  Street,  Chicago,  111. 


NewYork  Insulated  Wire  Co-j 


lole  BCa,xi.xifactu.x*ex*s, 


Grimsliaw  Wbite  Gore  and  Raven  Core  Wires,     Grimsbaw  Dndergronnd  Lead  Covered  Cables, 

Competition  Line  Wires,  Grimsbaw  Tapes  and  Splicing  Compound, 
Ynlca  Bnshings,  all  sizes,  Vnlca  Electrical  Wire  Dncts  for  Interior  Constniction. 


MIINOFFIOE:  I  OHIOAGO:  BOSTON: 

13-17  Oortlandt  Street,  New  Tort.  BEANOHES :  i  78-82  Frankiln  Street.  Oongreas  Street. 


SAN  FSANOISCO : 
102  Saoramento  Street. 
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Jdst  Wbat  Yoii  M  liooklDQ  For  I 


A  NEW  AND  VALUABLE  BOOK. 

ELECTRIC  LIGHTING  PLANTS 

Ti^EJiis  COST  -^OiTrD  or^:ie-A-TioniT. 


f 


Data  compiled  from  station  reports  of  electric  lighting  plants  employing  overhead  circuits,  with  suggestions  pertaining  to 

the  information  usually  desired  by  the  non-technical  purchaser. 

With  Nnmeroiis  IHuslralions,  Diagrams,  Plans,  Tables,  Etc.    275  Pages.    Cloth.    Price  $2.00,  Postage  Free. 

This  work  gives  all  necessary  data  for  the  erection  of  an  electric  light  plant  of  any  size. 

THE  COST  OF  ARC  LIGHTING.  THE  COST  OF  INCANDESCENT  LIGHTING. 


READ  THE  TABLE  OF  CONTENTS: 


Alternfltiag  Arc  Lamps,  Arc  Plants,  Belting,  BoUere,  Boiler  Settings,  Boiler  Efficiencies,  Booka, 
Building,  Cost  of  Arc  DynnmoB  and  Lamps,  Coat  of  Arc  Plants  Erected.  Coet  of  Alternating  Dynamos, 
Cost  o£  Alternating  Plants  Erected,  Coat  oF  Belts,  Cos',  of  Boilers,  Coat  of  Bricli  CbimneyiJ,  Cost  of  Cop- 
per for  Alternating  Circuit,  Cost  of  Corliss  Engines,  Cost  of  Compound  Corliss  Encines,  Cost  of  Com- 
pound High  Speed  Engines,  Cost  of  Condensers,  Cost  of  Friction  Clutch  Pulleys,  Cost  of  Heaters,  Cost 
of  High  Speed  Engines,  Cost  of  Incandescent  Dynamos,  Coat  of  Idlers,  Co^t  of  Injectors,  Cost  of 
Meters,  Cost  of  Motors,  Cost  of  Operating  Lamp'*  per  hour.  Cost  of  Power  Qeneratora.  Cost  of  Poles, 
Cost  of  Plaiu  Pulleys,  Cost  of  Pillow  Blocks,  Cost  of  Pumps,  Cost  of  Shafting,  Co^t  of  Shaft  Coupliugs, 
Cost  of  Stacks— iron,  Cost  of  Stacks — brick,  Cost  of  Steam.  Cost  of  Transformers,  Cost  of  Wire, 
Chimneys,  Circuit  Loss,  Contract  Blanks,  Current  Distnbuiion,  Circuits— overhead,  Circular  Mils  of 


Wire,  Depreciation,  Direct  Connected  Apparatus;  Dynamos,  Dynamo  Data,  Economy  of  Condensing, 
Euonomy  of  Covering  Steim  Pipes,  Economy  of  Heater,  EHicleDcy  of  Engines,  Engines,  Equivalent 
of  Current  in  Horse  Powir,  Eqaivaloat  RiCea  of  Lighting,  Fuel,  Horse  Power  of  Belting,  Horse  Power 
of  Motors.  Horse  Power  oE  Shading,  locandescent  Arc  Lamps,  Instruments,  Instructiona  for  Employes, 
Insnlation,  Labor,  Load  Chart,  Meter  Connections,  Mank^ipal  Ownership,  Natural  Gas,  N,  E.  L.  A.  Stand- 
ard Rules,  Oil,  Outcome  of  Practical  Management.  Poie  Line.  Pulleys,  Rope  Transmission,  Resistance 
of  Wire  Ru'.e^-Fire  tTnderwriter-i,  Report  Com,  on  Data  N.  E,  L.  A,.  Reports  of  Cities  Owning  Plant, 
Iteport-t  of  Cities  Contracting,  Stock  Room,  Shaftiug,  Transformers.  Transformer  Cnrvee,  Wiring 
Tables — Primary  Wiring,  Wiring  Tables— Secon  lary  Wiring,  Wiring  Tables,  Motor  Wiring,  Wire,  Wire 
Formula,  Water  Power,  Wood  as  Fuel. 


The  Only  Book  of  Its  Kind  in  the  English  Language.    Price,  $7.0b. 


ELECTRICITY  FOR  ENGINEERS. 


New  Edition,  Just  Out!    Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTENTS. —CHAPTER  I:  Electricity;  Positive  and  Negative;  Condactors,  Non- 
Condnctors  and  Insulators;  Electro-Motive  Force;  Volts;  Resistaoce;  Ohms;  Current:  Amperes.— 
CHAPTtiR  II:  Dynamos;  Magnete;  Field  Coils;  Electro  Magnets;  Permanent  Magnets.— CHAPTER  III: 
Armatures,  Constructioa  of.  Different  Kinria  of;  Commutators,  How  Made  aj]d  Connected;  Heating  of 
Armatures;  Eddy  Currents.  — CHAPTER  IV:  The  Current;  How  Produced;  Indnctinn;  Series  Wound 
Dynamos;  Sliunt  Woun  I  Dynamos;  Excitius  the  Fields;  Constant  Current  and  Constant  Potential  Dyna- 
mos; Series  and  Parallel;  Parallel  or  Multiple  Arc  System.  -  CHAPTER  V:  Incandescent  Lamps;  Fila- 
ments; Connections;  Flashing;  Exhausting;  Testing;  Candle  Power;  Operated  in  Series;  Automatic 
Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series;  Multiple  Series  Cut-Out;  Three  Wire  System.— 
CHAPTER  VI:  The  Arc  Liuht;  How  Formed;  Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or 
Globes;  Shape  of  Carboos  under  Different  Conditions  of  Burning;  Arc  Lamps;  Reeulatias  and  Cut-Out 
Mechanipm;  Action  of  Ourrent;  0  ulch  Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps. — 
CHAPTER  VIT;  Commutators  and  Brushes;  Tlie  Brush  Commutators;  Brushes;  Different  Styles  of 
Brushes;  Double  Brushes;  Single  Brushea;  Troubles  with  Commutators  and  Brushes;  Correct  Position 
of  Brushes;  Sparliin?  at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII:  Cur- 
rent Regulation;  Hand  Regulation;  By  Piisition  of  Brushes;  Resistance  Box;  Resistance  Coils.- CHAP- 
TER IX:  Amerion  System  of  Automa  ic  Current  Regulation;  The  Dynamo;  Regulator;  Action  of  Regu- 
lator.—CHAPTER  X:  Br  usli  System  of  Automatic  Current  ReRulation;  Brush  Armature;  Diagram  of 
Circuits  through  Dyuamo.  Regulator  and  Lamps;  Dial  or  itegulator;  Care  and  Adjustment  of  Dial;  Dial 
Controller;  Circuits  and  Connections  of  No.  8  Brush  Dynamo;  Circuits  of  Compound  Wound  Constant 
Potential  Brush  Dynamo.  — CHAPTER  XI:  The  Edi-iou  System;  Automatic  Resulator;  Cii  cults  of  Reau 
lator;  Circuits  of  Dynamo;  Action  of  Reeulator;  Howell  Pressure  Indicator;  Diagram  of  Circuits;  De 
scription  of  Parts  and  Operation.— CHAPTER  XII:  Excelsior  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature;  Diagrnm  of  Circuits;  Tne  Regulator  and  Motor;  Action  of  Resuiator.  — CHAPTER 
XIII;  Schuyler  System  of  Automatic  Current  Regulation;  Dyuamo;  Armature,  Commutator  and  Brushes; 
Diagram  of  Circuits  in  Armature  and  Field;  Regulator;  Cin^uits  in  Regulator  —CHAPTER  XIV:  Thom- 
BOn-Houston  System  of  Automalic  Current  Regulation;  Dynamo;  Armature;  Commutator  and  Brushes; 
Controlling  J^Iaonet;  Wall  Controller;  Diagram  of  Circuits;  Air  Blast.— CHAPTER  XV:  Walerhou?e  Sys- 
tem of  Three-Brush  Automatic  Current  R-gulation;  Dyuamo;  Extra  Brush;  Resistaoce  Coila  and  Regu- 
lator.—CHAPTERXVl:  Ampere  Meters;  Tangential  Scale;  Solenoid  M.-ter8.- CHAPTER  XVII:  Volt- 
meters; Pressure  and  Potential  Indicators.— CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle; 
Differential  Apparatus.— CHAPTER  SIS:  Whealatone  Bridge  or  Electrical  Balance;  Diagram  of  CircullB 
and  Methods  of  Use;  Bridse  and  Kheo«tat;  Round  Form;  Square  Form.— CHAPTER  SX:  The  Magneto 
as  a  Testing  Instrumeut;  Armature;  Field;  Bell;  Diagram  of  Circuits.— CHAPTER  XXI:  Coupling  Dyna- 
mos Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Macliines.-CHAPTER  XXII: 
Switches  and  Switchboards;  Loop  Switch;  Ping  and  Socket;  Change  Over  Plug  and  Socket;  Conclusion. 
CHAPTER  XXIII:  Electric  Motors,  General  Principles  the  Same  as  in  Dynamos;  Types;  Shunt  and 
teriee  Motors  Suitable  for  nil  General  Purposes;  Regulation  of  Shunt  Motors;  Of  Series  Motors;  Conn- 
er E.  M.  F.;  Direction  of  Rotation  and  Direction  of  Current;  Starting  Motors;  Diagram  of  Connection . 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dynamos;  Principles  of  the  Field. 
Field  Current  Armature;  Winding;  Connections;  Lamination;  Different  Types  of  Alternators;  Beeula- 
tion;  Leading  Systems;  The  Brnsh  Generators;  Magnets;  Armature;  Principles  of  Induction. —CHAP- 
TER II:  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures;  Field  Magnets;  Ferranti 
Armature;  Field  Magnets;  Windings  Collectors.- CHAPTER  III:  Dynamos,  Concluded;  Siemens  Dyna- 
mo; Beat  Magnetic  Circuits;  Stanley  Con-'tant  Current  Dynamo;  The  Armature;  Self  Induction;  Regula- 
tion—CHAPTER  IV:  Induction  Coils;  Converters;  Transformers;  Economy  of  Distribution;  An  Elec- 
trical H.  P.;  Lossea  in  Conductor;  Induction  Coils;  Elft  ct  of  InducUon;  Traueformers.  — CHAPTER  V; 
Transformers,  Continued;  Induction  Coils;  Converters;  Transforming  Up  and  Down:  Design  of  Trans- 
formers; The  Static  Charge;  Protection  Against;  Grounding  the  Secondary;  Other  Devices;  1  be  Foil 
Protector;  Different  Types  of  Transformers.— CHAPTER  VI:  Transformers,  Concluded;  Pusfs;  Regu- 
lation; Winding  of  Transformers;  Connecting  to  Ciicuit;  ReRulalion;  Saf»-1y  Puses.— CHAPTER  VII: 
Parallel  System;  Series  Arc  Light  System;  Diagram  of  Circuits:  Parallel  System;  Primary  Circuit; 
Secondary  Circuit;  Placing  of  Transformers;  Fufe^;  Diagram  of  Series  Arc  Light  Circuit —CHAPTER 
VIII:  Lines  of  Force;  Hysteresis;  Maenetic  Penetration;  The  Circnit  of  L  nes  of  Force;  Experiments 
with  Magnet;  Rapid  ty  of  Reversals  and  Hysteresis.-CHAPTER  IX:  Arc  Lamps;  J n  Series;  The  West- 
ioghouse  Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  Fiat  Carbons.- CHAPTER 
X:  Arc  Lamps,  in  Multiple;  Slattery  Different  al  Lamp;  Mechanism  of  Ltmp;  lis  Operation. —CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Uae  with  Alternating  Currents  Differ 
from  those  used  with  Continuous  Currents;  Ammeters;  Voltmeters:  Description  of  Several  Forms  of 
Instruments  — C,H.d.PIER  XII:  Mea-uring  InaLruments,  Continued;  Hot  Wire  luftrunients;  The  Cardew 
Voltmeter:  Details  of  the  Instrument;  Low  Potential  Voltmeter.  —CHAPTER  X  III:  Voltmeters:  Double 
Coil  Voltmeter;  Two  Typea. —CHAPTER  XIV:  Spring  Meters;  Curled  Spriug  Meter.— CHAPTER  XV: 
Twisted  Strip  Instruments;  Diagram  of  Connections  and  Operation  of  Instrument.- CHAPTER  XVI: 
Recording  Meters;  Stanley  Meter;  Coostruction  and  Principles  of  Operation;  Diagrama  of  Parts;  Slattery 
Induction  Meter;  Description  of  Parts  and  Principles  of  Operation;  Watt  Meter;  Thomson  Meter. 
—CHAPTER  XVII:  Generators  in  Parallel;  Difhcnlties  in  Operating;  Alternate  Current  Generators  in 
Parallel;  Arrangements  of  Circuits  and  Machines  for  Operating  in  Parallel;  Diagram  of  Common  Ar- 
rangement of  Machines  and  Circuits.— CHAPTER  XVIII:  Ohm's  Law;  Strength  of  Current;  Formulaa 
and  Examples;  Power  and  Bt-ating  Effects  of  Currents.— CHAPTER  XIX:  Ground  Alarms  and  Leak 
Detectors. 
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Orders  for  Above  Books,  or  any  other  Electrical  Works,  Promptly  Filled  on  Receipt  of  Price.     Postage  Prepaid. 
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E.  P.  6LEAS0N  MFG.  CO. 

181  to  189  Mercer  Street,  NEW  YORK. 

MANUFACTURERS    OF 

Arc  Globes,  Incandescent  Shades, 


and   Stalactites, 

Clusters,   Insulating   Joints, 

5rcicl<ets,   Holders   and   General 

Lighting   Supplies. 


MOULDED  MICA. 


^^tfR'T|E(ffrte 


INSULATOHS. 


Weatherproof  Sockets. 

For  use  outdoors  and  in  damp  situations. 

TROLLEY  LINE  INSULATORS, 
VULCABESTON. 


H.W.JOHNS  MFG.  CO. 

a40  &  243  Randolph  Street, 

Regular  Edison,  *»ni**J*UW.  Socket  for  Standard 

Thomson-Hooston  4       NEW  YORK.         PHILADELPHIA.  BOSTON.  h-inch  Pipe  Bracket 

Westinghouse    Base.  EistureB. 

HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  10  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Cut  illustrates  i-way  or  commutation 
switch,  controls  a  light  or  group  of  lights 
from  any  desired  number  of  points, 

SEITD  FOR  CATAl,OeU£. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 

^XaiX-tf^rd,    Clonal, 


Swinps 

Ball 
Ljglitoiig 
Armslers, 


Geo.  L.  Colgate  Company,  130  Liberty  St.,  New  York. 


C-S  SPECIALTIES. 

C-S  Flush  Double  Push  Switch. 

Single  Pole— Double  Pole— Commntationj  3  Wire,  4  Wire. 

C-S  Flush  Key  Switch. 

single  Pole— Doable  Polo— 3  Wire. 

C-S  Flush  Automatic  Switch. 


single  Pole. 


ELECTRICALLY 
MECHANICALLY 
ARTISTICALLY 


PEERLESS. 


O-S  F  iMh  Double  PUBh  Switch— Double  Pole. 


THE  GUTTER  ELECTRICAL  &  MFG.  CO., 

27  So.  11th  Street,  Philadelphia,  Pa.,  V.  S,  A. 


WESTINBHOUSE  ELECTRIC  £  MANUFACTURING  CO., 


z>ia''3*fli^xTZ«.a-3 


We  manufacture  Complete  Installations  of 


For  CENTRAL  STATION   ELECTRIC   LICHTINC, 

LONG  DISTANCE  TRANSMISSION   OF  POWER, 
ELECTRIC  RAILWAY  AND  ISOLATED  PLANTS. 

BRANCH  OFFICES  IN  ALL  LARGE  CITIES. 
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NICHOLAS    <Sc    BJLRR, 


MAJrUFACTTTBERS  OF 

Gate  City  Soldering  Fnrnace, 

8S  IF.  Washington  Street,  Chicago,  III. 

THE  GATE  CITY  SOLDERING  FURNACE 

Has  the  folloAviDg:  points  of  excellence: 

1.  Economy  in  fuel. 

2.  Simplicity  in  construction  and  operation. 

3.  The  only  burner  that  cannot  be  clogged  up. 

4.  Haa  a  fixed  pump. 

5.  Especially  adapted  to  Plumbers,  Tinnera,  Cornice  Makers  and  Eoofers'  use,  and  for  Con- 
duit, Electric  Light  and  Telephone  Work. 

6.  Can  be  used  with  ease  in  strong  wind  on  roofs. 


THE  COLUMBIA 


Js^KH) 


PATENTS  FUNDAMENTAL— NON-INFRINGING. 

fly  Not  Owe  Your  Teleplione  ? 


LONG  DISTANCE  BATTERY 

TRANSMITTERS 

of  the  latest  and  newest  designs  sold  outright.  No  ad- 
justment. Nothing  to  get  out  of  order.  Nothing  de- 
manding repair.  Will  convey  articulate  speech  1,000 
miles.     Constructed  of  the  best  material. 


A  TELEPHONE  RECEIVER 

of  the  newest  and  best  pattern.  Unique  in  design. 
Perfect  in  action.  Moderate  in  cost.  Small  instru- 
ments made  of  the  finest  rubber.  All  wires  and  con- 
nections within  the  case.     No  unsightly  thumbscrews. 


This  Company  owns  the  patent  for  the  improved 
Switch  for  changing  the  circuit  of  the  Telephone  on 
battery  transmitters.  Also  for  perfected  system  of 
telephone  exchanges.  The  best  DRY  BATTERY 
manufactured.     Send  for  Circular. 


THE  COLUMBIA  TELEPHONE  MANPAGTDIiING  CO., 


136,  138,  140  Front  St.,  New  York  City. 


WILLANS  &  ROBINSON, 

PATENT  HIGH  SPEED 

Central  Valve  Enpes 

Simple,  Compound  and  Triple  Expansion. 

EXTREIME  ECONOMY  OF  STEAM. 
SILENCE  AND  DURABILITY. 


Small  'pace  Required. 
Over  80,000  H.  P.  in  Use 
or  on  Order. 


M.  G.  BULLOCK  MFG.  CO., 


Send  for  Catalogue 


1178  W.  Lake  St.,  Chicago, 
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The    ROOT       (IMPROVED  WATER-TUBE) 


FOR 


Electric  Light 


AND 


FOVTER  FLA27TS 


AND 


Street  Railixray  Stations^ 

SPECIALLY   ADAPTED 

TO 

HIGH  PRESSURES. 


BBANCH  HOUSES: 

Perin  Building,  Cincinnati,  O. 
Monadnock  Building,  Chicago,  111. 
Security  Building,  St.  Louis,  Mo. 


ABENDROTH  £  ROOT  MFG.  CO.,  28  CLIFF  ST.,  NEW  YORK. 


a 


HUNT"  SYSTEM 

"  Coal  Handling  - 

ELECTRIC  LIGHT  AND  POWER  PLANTS. 


A  COMPLETE  SYSTEM  OF  STORING  AND  CONVEYING  COAL. 

Coal  is  carried  to  the  boiler,  and  the  ashes  are  carried  away  by  the  same 
machine,  at  a  less  cost  per  ton  than  by  any  other  machinery. 

WV,  IMVITE  CORBISPOKDEMCE 

And  will  be  pleased  to  furnish  complete  plans  and  estimates  for  handling 

coal  and  ash. 

C.  W.  HUNT  COMPANY, 

ENeiNEERS, 
45   BROADWAY,   NEW  YORK. 


THE  ELEMENTS  OF 


llYNAMIC  FLECTBICITY 


AND  MAGNETISM. 


A  Book  1W.-v«-   'D.»»^«*f         Price,  $2. 

*4or  Leamera.     SH  OMI    JKeaCiy  I     Postage  Free. 


ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  CHICAGO. 
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Wheeler  Condenser&  Eneineerine  Co., 

39  and  41  Corilandt  St.,  IffSHIT  YORK. 


Surface    and    Jet    Condensers, 
Feed    Water    Heaters,     Feed 
Water  Filters,   Air  and  Circu- 
lating Pumps. 


Tbe  Edmiston  Patent  Feel  IVa'er  Filter. 


Wheeler  Improveil  Feed  Water  Heater. 


'Wheeler  mnrface  Condi  user  Mounted  on  Ccnibi>ned  Air  and  f  irpnlatlns  Panipe. 


SOLE    PROPRIETORS    AND    MANUFACTURERS    OF    THE 

WMer  Standard  Surface  Condenser. 

Wheeler -Admiralty  Surface  Condenser. 
Wheeler -Lighthall  Surface  Condenser. 
Yolz  Patent  Combined  Surface  Condenser  and  Feed  Water  Heater. 
Wheeler's  Improved  Feed  Water  Heater. 

The  Edmiston  Patent  Feed  Water  Filter. 
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GREEN'S 

PATENT  FUEL 

ECONOMIZER 

FOR   STJSAM   BOIXaERS. 


ADVANTAGES: 

High  temperatme  of  feed  water,  in  many 
cnaea  up  1o  300  degrees,  thereby  effecting  a 
GREAT  SAVING  IN  COAL. 

IncreBsed  heating  BUiface,  thereby  increaB- 
iDg  capacity  of  the  boilers. 

A  large  volume  of  water  always  in  reserve 
at  the  evaporation  poiot,  ready  for  immediate 
delivery  to  the  boilers. 

Acting  as  an  efficient  water  purifier  and 
keeping  the  heatiug  mrface  of  the  boilers 
clean,  the  result  being  FUEL  SAVED. 

Can  be  applied  to  ANY-TYPE  of  bollers^with- 
out  stoppage  of  works. 


Only  Medai  Awirded  for  FIqo  Heater  at  tbe  ColQmbitn  Exposition. 


SOIiG    MAXUFACTIKERS    IX    THE    I'SITED     STATES, 

THE  FUEL  ECONOMIZER  CO. 


OF 


MATTEAWAN,  N.  Y. 

CHICAGO    OFFICE,         -         574   THE   ROOKERY. 


UP-TO-DATE  HIGH  SPEED  ENGINE. 


Gas,  Gasoline  or  Natural  Gas  Engines. 
NO  EXPLOSIONS  AT  EACH  REVOLUTION. 

Especially  adapted  Tor  Electric  Lighting  because  of  their  high  speed  and 
regularity  of  power.  They  weigh  less  and  occupy  less  space  per  H.  P.  than  any 
engine  on  the  market.  Is  practically  free  from  valves  and  has  only  three  moving 
parts.     Send  for  catalogue. 

SINTZ  CAS  ENGINE  CO., 


242,  344,  S46  Canal  Street, 


GRAND  RAPIDS,  MICH. 


ECONOMICAL  POWER 


AXES^.Urs 


X 


r: 


m^-^s 


l^Bs^i 


I        ■  SI 


iHcreaseil  Diyidends, 

THE  WESTINGHOUSE 

COMPOUND  ENGINE 


liipipiiiis^gf^ 


O  O  3VE  ^  X  SO"  X]  S 


'"""^^^»^.^f 


i^ 


m. 


i%k 


SIMPLICITY  and  MODERATE  COST 

With  a  High  Grade  of  Fuel  Duty. 


Electric  Lighting  and  Street  Railway  Service, 
S    TO    1,000    H.    I». 


■FJ^Zl 


Catalogue  on.  Application. 


Westinghouse  Machine  Co., 

PITTSBURGH,  PA.,  U.S.A. 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


,                                       ■      \. 

1 

B.  J.  Arnold,  Mem.  A.  I.  E.  E., 
Consnlting  Electrical  Engineer, 

(      Specialty:   Electric  Eallways  and  Power  Sta- 
Uons. 

1                574-376  Rookery,  Clilcaco. 

Chas.  G.  Armstrong, 

Expert  and 
Electrical  Engineer, 

Andltorinin  Tower,  Chicago. 

William   H.   Bryan,  M.Am.socM.E. 

Mechanical  and  Electri  al  Engineer, 
Consultations,  Reports,  Estimates,  Plans,  Speciflcations,  Snperinleodence,  Tests,  Purchasing. 
DESIGN  OF  CENTRAL  STATIONS  A  SPECIALTY. 

Turner  Buila  n^,  st.  I,nnm. 

N.  S.  Amstutz, 

Mechanical  and  Electrical  Eneinter, 

Jftw  Electrical  Devices  Perfected  for 
Shop  Construction. 

Toru,  Plans,  Eotlmatefl, 
8ap«rTlHloD  and  Expert  Opinions. 

89  Blaclistone  Bl(ls„  Cleveland.O 

The  Allen-Hussey  Co . 

General  Electricians  and  Contractor3. 
Electric  light  and  powtr  construction,  incan- 
descent  light    wiring;    telephone,    watchman's 
clock,  annonciator,  borglar  alarm,  electric  bell 
systems,  etc.     Estimates  furnished  from  archi- 
,  tects'  and  engineerg'  specifications.    Telephone, 
1  Main  1061.    Established  1889;  Incorporated  lti92. 
!           a£ll--el3  Kandotph  Wt ,  Chiraso. 

Goltz  &  Sinclair, 

Electrical  Engineers  and  Contractors, 
Manufacturers'  Agents, 
Tel.  912.             Agents  for  Ideal  Engines. 
Academy  Bids.,  Milwankee,  Wis. 

Force  Bain,  pu  .  •   ,     ^ 

*   L'ectncal  ard 
Consulting,             Mecbaoical  Engineer 
Designing, 

Supervising,            Plans,  Specifications  and 
Constructing,           General  Engineerln". 
Testing.             Expert  In  Patent  Causes. 
Suite  1657.  1658  and  1659 
Monadnock  Building,  CHICAGO. 

The  Consolidated  Eng.  Co., 

DeBlgnera  and  Bailder6  of  Electrio 
light  and  Power    Plants,    Eleotrlo 
Ballwaye.  Wat«r  Worfes,  Ice  Making 
and  BefrlGFeTatlng  Plants. 
821  Fine  Street.      -      -     -     St.  LoulB. 
Alfred  C.  Einstein,  Prest.  and  Treas. 

Thomas  V.  Hall.  Vice- Prest  and  Secy. 

John  A.  Henry,  Supt.  Electrical.  Con. 

Owen  Fordj 

710  Security  Bldgr..  St.  Louis,  Mo., 

Engineer  aod  Cot  tractor, 

Electric  Railways,  Lighting,  Power  and  Min 
in^.      Water   Worbs  Systemf,      Power  Plants 

Pevelnpeil  for  Electrical  Trnn?miF-inn. 

E.  J.  Spencer, 

Consulting  and  Contracting 
Eogioeer, 

Sole  Western  Agent  for  Underprronnd  Cables 
of  the  Safety  Insulated  Wire  &  Cable  Co. 

.'>IO  t^ecnrlty  Bldg..  St.  Louis. 

H.  G.  FIELD.                                        T.  H.  IIINCHMAN,  ,7R. 

Field  &  Hinchman, 

Electrical  and  Mechanical 
Engioeers. 
Speciflcations  and  Teafs. 

:i!>  t'liirord  St.,  Kotioit.  llioli. 

WESTERN 
t^RY  Batte 

""EN  CiRcgiT  WM 

"ESTfRH  ELECTfilCt 


DRY  BATTERY. 


NONE  BETTER. 

WESTERN  ELECTRIC  COMPANY, 


O'CK  cTmr  won/  I' 

"ESrERN  ELEURIC  % 


CHICAGO. 


NEW  YORK. 


624  pages,  ^.00. 


■A^'^    i- 


150  pages,  $1.00 


168  pages,  Jl.OO. 


ELECTRiejAN 


135  pages,  tl. 00. 


140  pages,  $1  00. 


All  Excellent  Series  of  Electrical  Books. 

BY    T.    O'COHHOR.    SLOAHE. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Library.  Send  in  your  Orders. 


ELECTRICIAN  PUBLISHINC  COMPANY,  6  Lakeside  BIdg.,  Chicago. 


R.  D.  NUTTALL  COMPANY,  ARegheny,  Pa. 


F.  A.  ESTEP. 

President  and  Treasurer. 
J.  E.  MoQINLET, 

Vice-President. 
F.  S.  MARTIN, 

Superintendent  of  Works. 


MANUFAOTUBERS  OF 

Electric  Railway 
Supplies. 


GEARS,   PINIONS, 

BEARINGS,  TROLLEYS, 

TROLLEY  WHEELS 

AND  HARPS. 


THIS  IS  THE  IMPROVED 
NUTTALL  TROLLEY. 


TRYITONCE,  AND  YOU 
WILL  WANT  NO  OTHER. 


The  lareest  and  most  prosperous  street  railway  companies  in  tlie 
country  are  using  onr  supplies,  and  they  prefer  them  to  all  others  on 
account  of  greater  s'rengtt  and  dnrabUIty.     Correspondence  solicited. 

CHAS.  J.  MAYER.  600  Betz  Building,  Philadelphia,  Pa,,  Middle  States  Sales  Department. 
CHAS.  N.  WOOD,  180  Summer  St.,  Boston,  Mass.,  New  England  States  Sales  Department. 
STANDARD  R'Y  SUPPLY  CO.,  Monadnock  Block,  Chicago,  111,,  N.  W.  States  Sales  Department. 
A.  8.  PAETBIDGE,  Bant  ol  Commerce  Building,  St.  Lonls,  Mo.,  8.  W.  States  Sales  Department. 
OBAS.  A.  (uyAOHA,  Seme  BoUdlDg,  Clnolnnstli  OUo,  Central  atates  Sales  Pepartment. 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS. 


Recent  Improvementa  made  in  the  New  American  Turbine  have 
eter,  and  prodnced  greater  elficlency  from  whole  to  half  water  than 
following,  copied  from  certified  tests  made  at  Holyoke  Mass.,  on  the 
man  engineer  in  charge  of  experiments,  and  E.  S.  Waters,  hydraulic 

The  originals  of  these  certificates  and  tests  of  other  sized  wheels 


increased  the  power  as  per  their  diam, 
any  other  turbine,  as  evidenced  by  the 

dates  named,  and  signed  by  A.  F.  Si'-lt. 

engineer, 

can  be  seen  at  our  office. 


Test  of  a  45  inch  "Wheel- July  9,  1894. 


16.06 
16.42 
16.78 


Kev.  per 
Mln. 


119.n 
122.00 
117.33 
111.83 
118.67 


Cu.  Ft.  j  Horse 
perSecl  Power. 


141.68 
127.18 
112.60 


205.27 
196.19 
176.74 
149.99 
118.40 


79  76 
82.58 
82.18 
79.31 
75.52 


Test  of  a 


Whole  Gate 


4a-lnch  Wheel    July  14,  189a. 


■k  4;.s-incn  wneei    Jujy  14, 

CT     ^    Bev.per  Cu.  Ft.  i  Horse 
°'"'°-      Miu.     per  Sec' Power. 


16.33 
16.66 
16.59 
17.13 
17.48 


128.00 
134.80 
129.33 
125.26 
121.00 


Cu.  Ft.  I  Horse    t,,  .n     t 
per  Sec.  Power.  r-iOent 


134.18 
120.85 
104.85 
92  76 
70.80 


199.66 
188.14 
162.89 
142.40 


82.77 
79  21 
70.60 


For  information  and  oatalogae  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO..Dayton,OJ.S.  A. 


/|NNllNOAT01l5.BEiLS.BATTCRiEs^ 

w  (sATALOQUES  AND  QUOTATIONS  ON  APPLI(ATION  , 

)ARTR!Cfe(ARTER(0./J^l25;»;econd  ji 
i£s<abu;hed  I86r 


■I*£IS7J&H> 


f  Zl.XTS7E]3> 
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Manufactured  by  The  Butlcf  Hard  Rubber  Co>,33  Mercer  St.,  N.  Y. 


By  E.  A.  1IIEBBI1.I., 

176  Pages.    Price,  prepaid,  tl£0. 


For  the  use  of  Electricians, 
Engineers    and   Architects. 

NO    MAN 

contemplating  the  erec- 
tion of  an  electric  light 
plant  can  afford  to  be 
WITHOUT  IT. 


Electrician  PnWishiDg  Company, 

6  LAKESIDE  BUILDING,  CHICAGO. 


fOB    THE- 


BINDERS  ^^n^i"  f^^n'C'-A) 

■*  ■  f  ■   "^  ■■   ■  I    ^#  Qjf^    DOLLAR. 


THE  OTTO 


and 
Natural  Gas 


Gas, 
Gasoline 

ENGINES 


Electric  Lighting. 

Sizes  2  lo  250  H.  P. 

Electric  Light  Plants  in  Operation  from 
2  to  250  H.  P. 

The  Otto  Gas  Engine  Works, 

PHIIiADEIiFUIA. 


THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted    for  Electric  Work. 

Gives  more  power  as  to  diameter  -with  a 
higlier  percentase  of  useful  effect  than  any  other 
TVuter- wheel  heretofore  made.  AU  sizes,  right  and  left 
hand,  arobailt  from  patterns  perfected  under  systematic  teats  In 
the  Holyote  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfaotory,  and 
those  contemplating  the  improvement  of  powers^  will  find  It  i» 
their  interestto  Confer  with  me,  as  K  am  willing  to  g;uar> 
antee  results  where  others  have  failed,  no  zuat- 
fep  what  makeof  tnrbine  has  been  in  use.  STATE 
KROTTIREMEXTS     AKD     S£KD     FOB      CATA> 

%.  MORGAN  SMITH,  York,  Pa. 

Estimates  {orulehed  for  complete  power  plants  aa.4 
results  eaaranteed. 


MICA 

Eugene  Munsell  &  Co. 

21a  WATER  ST..  M.T. 


CUT    AND    WNCUT 

*  India  and  Amber  - 
Stamped  3olid  Sheet 
SEOMENTS 
.«o  RHEOSTAT 


rilCANlTE 


TAPER  RINGS, 
TUBES,    - 

SEQ/HENTS, 

TROUGHS,  # 

PLATES,  CLOTH,  &c.  Mica  Insulator  Co. 


Send  for  Oulogue  and  Prices- 

_      AACHT.   JUntt    FULL  .TOCH.   OR   H.HDi^ 

A.  S.  PAUTRCDGE,  '  SINULAIK  RANDALL. 

3'k  Commerce  Bd'e.  St.  Louis.  59  W.  4tn  St.,  CIncinnaU. 

J.  W.  BROOKS  &  CO.,  6SS  Msirlia  St ,  Sm  Francisco. 


218  WATER  ST.,  N.  V. 


The  Vacuum  Feed  Water  Heater  and 
Purifier,  the  Webster  Separator,  and 
Williames  Vacuum  System  of  Steam 
Heating,  are  sold  bj'  us  under  guar- 
antee to  effect  a  saving  in  fuel  and 
water,  which  is  fully  set  forth  in  cer- 
tain catalogues  that  we  send  upon 
application.  .         .         .         .         . 

WARREN  WEBSTER  S  CO.,"' 

<£aindcn,  3X.  3. 


OF  INSULATED  WIRES  AND  CABLES. 


Bt  Herbert  Laws  Webb. 

A  New  Book  Just  Published. 


A  Practical  Guide  to  the  Testing  of  Electric  Light,  Electric 
Railway,  Telephone  and  Telegraph  Wires. 


PRICE,  POSTAGE  PREPAID,  $1.00. 

SEND  IN  YOUR  ORDER  NOW. 


ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  Building,  CHICAGO. 


Februar)'  23,  1895 
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"B"  STVI/E. 

Made  in  Sizes  from  4  to  "20  Drops. 


ANNUNCIATORS 


That  never  fail  to  Annunciate. 


Our  other  Specialties: 

REX  Wood-box  Bells, 
ECLIPSE  Iron-box  Bells, 
SPARK  Coils, 
WOOD  Push  Buttons, 
Floor  Pushes, 
Door  Connections,  etc.,  etc. 


Patented  Sept.  27,  1892. 


This  illustrates  the  inside  construction  of  our  Gravity  Drop  Annunciator  as 
applied  to  the  4  Drop  "Eclipse"  Case. 

No  Springs.     No  Screws.    Nothing  to  get  out  of  adjustment.    Simplicity  Itself.  ROCnGStOT,    N.Y. 


PROCTOR-RAYMOND 
ELECTRIC  CO., 


A  J . 6ELDEN 


JOHN  A.SEELV 


b 


U/O 


^ 


-RAILROAD  CONTRACTORS  J 


m/N  OFr/Cf"  /2/UBERTY  5T.  NEW  YOPK 


The  National  Conduit  Wi.  Co., 

H&YE  FURNISHED  THE  GONDOITS  FOR  ALL  THE 

Electric  Lighl  Co/s  Subways  in  1894. 

are  the  only  Company  ^37ho  can  and  T!7ill 
build  your  Sub^jsray  System  Coniplete- 

SEE  OUR  NEW  DISTRIBUTION  SYSTEM 


IN  VSE  BY 


Chicago  Edison  and  Alleglieny  Co.  Light  Company. 


New  York  Office,  Times  Bldn.        Western  Office,  Rookery  Mu  CHICAGO. 
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Now  READY!     Now  READY! 

Tbe  TelepboDe  Hand-Book. 

By   HRRB:aRT  LAWS   WEIBB. 

146  Pages.     138  lUnstrations.    Cloth.    Hand-book  Size.    Price,  Postage  Free,  $1.00. 
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TELEPHONE    HAND-BOOK. 


ductor.     In    the   D'Arsonval   receiver  a  curved  per- 
manent magnet  is  used,  one  pole  of  which  terminates 


FIGS.  27  AND  28.    d'arsonval  receiver. 
in  a  soft  ii'on  polepioce  that  serves  as  tlie  core  of  the 
ct)il,  and  the  otlier  in  an  iron  box,  or  cylinder,  that 


FIG.  29.     mercadier's  bi-telephone.   T  T  receiv- 
ers,     V  SPRING,    N  MAGNET,     E    NUT,    R    STEEL 
STRIP,  A  SCREW  CLAMPING  R  TO  F,  d  d'  METAL 
COLLAR    CLAMPING    FtO  RECEIVER   CASE, 
//terminals  OF  COIL  «  CONNECTING 
SCREW,   C '    SOFT    RUBBER   NIPPLE 
FOB     EARPIECE. 

completely  encloses  the  coil.  The  two  poles  are  mag- 
netically insulated  from  each  other  by  the  wooden 
case,  to   the   upper   part  of  which  the  diaphragm  is 
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appeared  on  the  scene  with  an  application  for  a 
patent  on  a  microphonic  transmitter,  and  according 
to  the  rules  of  the  Patent  Office  no  patent  could  be 
issued  to  any  of  the  three  until  it  was  determined 
whether  the  Drawbaugh  claim  was  valid  or  not. 
This  was  finally  decided  against  Drawbaugh,  as 
it  was  proved  that  the  Edison  carbon  trans- 
mitter had  been  in  public  use  for  more  than 
two  years  before  Drawbaugh  made  his  application 
for  a  patent,  and  his  application  was  thrown  out.  A 
patent  was  then   issued   to  Berliner  on  the   broad 


44.     Berliner's 
transmitter. 


FIG.  45.  BERLINER  CAR- 
BON  TRANSMITTER. 


principle  of  the  microphone  transmitter  in  November, 
1891.  In  May  of  the  following  year  a  patent  was 
issued  to  Edison,  so  that  both  sides  of  the  interference 
eventually  got  their  patents— more  than  fourteen 
years  after  the  filing  of  the  original  applications. 

78.  Both  Berliner  and  Edison  obtained  in  1878 
patents  on  special  forms  of  transmitters  designed  in 
accordance  with  the  principles  laid  down  in  their 
applications  for  the  broad  principle  of  battery  tele- 
phones, and  the  Berliner  transmitter  especially  has 
been  modified  out  of  all  semblance  to  its  original  form. 
The  broad  claim  in  the  Berliner  patent  is  as  follows: 
"The  method  of  producing  in  a  circuit  electrical 
undulations  similar  in  form  to  sound  waves  bv  caus- 


8PKCIMEN    PAGES    FROM    TELEPHONE    HAND-BOOK. 


Chapter  1;  The  Invention  of  the  Telephone.— Chapter  2:  Sound  Waves.  Articulate  Speech. — Chapter  3:  Electric  Telephony.  The  Bell  Telephone. — Chapter  4: 
The  Microphone — Chapters;  Current  Induction.  Electromagnetic  Induction. — Chapter  B:  The  Induction  Coil;  Its  Use  in  the  TelephoncTransmitter.  — Chapter  7; 
The  Complete  Telephone  Circuit. — Chapter  8;  Magnet  Telephones. — Chapter  9;  The  Bell  Telephone  Receiver. — Chapter  10:  Other  Forms  of  Magnet  Telephones. — 
Chapter  11;  The  Gower,  Ader  and  D'Arsonval  Receivers;  Mercadier's  Bi-telephone. — Chapter  12;  The  Siemens,  Eotyra,  Neumayer  and  Bottcher  Receivers. — Chapter 
13:  Carbon  Transmitters. — Chapter  14:  The  Blake  Transmitter. — Chapter  15:  The  Long-distance  Transmitter, — Chapter  16:  The  Solid-back  Transmitter. — Chapter 
17;  The  Berliner  Transmitter. — Chapter  IS:  The  Cuttriss  Transmitter. — Chapter  19;  Various  European  Transmitters.— Chapter  20:  The  Efficiency  of  Carbon  Trans- 
mitters.— Chapter  21:  Batteries  for  Telephone  Work. — Chapter  22:  Open  Circuit  Batteries. — Chapter  23:  Closed  Circuit  Batteries  —Chapter  24:  The  Practical  Manage- 
ment of  Batteries. — Chapter  25;  Magneto  Bells. — Chapter  26;  Automatic  Switches. — Chapter  27;  Telephone  Line  Construction. — Chapter  28:  Metallic  Circuits. — 
Chapter  29;  Underground  Wires. — Chapter  30:  Lightning  Arresters. — Chapter  31:  Inside  Wiring. — Chapter  32;  Installation  of  Telephone  Instruments. — Chapter  33: 
Inspection  and  Maintenance. — Chapter  34:  The  Condenser;  Its  Use  in  Telephony. — Chapter  35;  Electromagnetic  Retardation. — Chapter  36;  Exchange  Working. — 
Chapter  37;  Small  Exchanges. — Chapter  38;  Party  Lines;  The  Bridging  Bell. — Chapter  39;  Long  Distance  Telephony. — Chapter  40;  Duplex  Telephony. — Chapter  41; 
Simultaneous  Telegraphy  and  Telephony, — Appendix. 


The  Only  Practical  Up-to-date  Book  of  Its  Kind  Published.    A  Timely  Work. 

PRICE  $1.00.   POSTAGE  FREE. 

Electrician   Publishing  Company, 

6   IvJLKKSIIDK    EXJIIvDIKTa-,    CHICJLOO. 
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A  Tfistlinoiilal  froDi  tie  Laloratoi?  of  Ties.  A.  ElisoL 

Okasi-.e,  X.  .T.,  February  0,  1S9-1. 
CLOXBBOCK  STEAM  BOILER  jrOBKS,  Brooklyn,  X.  T. 

Deau  Sirs: — Yuur  letter  of  the  30th  ultimo  is  received.  I  have  a  Climax 
boiler,  and  it  is  giving  great  satisfaction.  Taking  everything  in  consideration,  it 
is,  in  mv  opinion,  practically  and  theoretically,  the  best  boiler  so  far  invented. 

THOS.  A.  EDISON. 

Every  Light  and  Poiver  reader  of  the  Western  Electrician  would  do  well  to 
commit  to  memory  the  above  testimonial. 


THE 


cc 


9y 


CLIMAX  STEAM  GENERATOR 

Has  been  acknowledged  by  all  practical  minds  the  best  boiler  invented. 


MANUFACTCBED  BY 


The  Clonbrock  Steam  Boiler  Co., 

564,  566.  668  and  570  SMITH  STREET, 

SEND  FOR  NEW  CATALOGUE.  BROOKLiYN.  JT.  Y. 

OEO.  P.  FLrlNN,  Boom  -^l  Equitable  Bldg.,  Boston,  Mass.,  Slew  Knglauil  j|;;t. 


SIOUX  CITY  ENGINE  &  IRON  WORKS 


Builders    of  HIGH  GRADE 

CORLISS 

ENGINES 

Simple*  Compound,  Condensing. 

Complete  Steam  Plants  a  Specialty. 

SIOUX  CITY,  IOWA. 

AGENTS: 

H.  S.  WALKER,  26-18  W.  Randolph  St.,  Chicago 
KOWELL  &,  CHASE  CO..  1217  Union  Ave..  Eaneas  City,  Mo. 
0.  J.  BLANDIN,  120  Third  Ave.  North,  aiinneapolis,  Minn. 


Watertown  Engines 


Will     meet   any   guaranty   in    regulation, 
economy  or  general  efficiency. 

Watertown  Steam  Engine  Co., 

WATERTOWN,  N;  Y. 

Watertown  Steam  Engine  Co.,  1 136  Monadnock  Blk.,  Chicago. 
WatertownSteamEngineCo.,  120  Third  Ave.  N..  Minneapolis. 
Watertown  Steam  Engine  Co.,  224  W.  Main  St  ,  Louieville. 
Rowell  &  Chase  Slachinery  Co.,  Kansas  City. 
Pond  Machinery  Co.,  St.  Loula. 


THE  BROWNELL  &  CO.,  Dayton.  Ohio, 


IvTAHUFJi.CTUH.SE.S     O:^ 


Having 
one  of  the 
Largest 
Boiler 

Manufactories 
in  the 
Country, 
equipped  wiih 
the  Latest  and 


Most  Approved 

Machinery, 

we  are  prepared 

to  equip 

COMPLETE 

STEAM 

PLANTS 

Ready  for 

Operation. 


THROTTLING  Ju JM  OtXJM  £<  O, 

Boilers,  Standpipes.  Tanks  and  G-eneral  Sheet  Iron  Work. 


WE  DON'T  MAKE  ANYTHING  ELSE     ^ 


Send  for  Catalosne  "\" 

And  Printed  natter. 


UT  TabQlai  and  6-iDcli  Tnbe  Boilers,  Flange  Steel,  Weldless  Braces,  Eclipse  Uantioles. 

FULTON  STEAM  BOILER  WORKS,  RICHMOND,  IND 


-••• •••• 

••••• . 


it 


BRACE  UP 


J  J  your  Boilers  with  the  Hnslon  Pat, 
Boiler  Brace,  pressed  from  a  solid 
piece  of  best  Flange  Boiler  Steel.  No 
Welds. 


Stronger^  Stijf'ev  ana  Mjii/htei'  than  Iron, 


LUKENS  IRON  AND  STEEL  CO 


CoatesTille.  Fenna. 


WKITE  FOR  CIRCrLAK. 


PHIL.A..  OFFICK.  iOZ  Bullitt  Buildiiji;. 
NEW  YORK  OFFICE.  «9  Broadway. 


Our  New  Book  Catalogue 


Which  is  now  ready,  contains  100  pages  and  will  be 
found  of  unusual  interest.  Anyone  wishing  to  obtain 
a  complete  list  of  all  the  electrical  books  published 
to  date,  together  with  descriptions  of  the  most  im- 
portant, can  do  so  by  writing  us. 

ELECTRICIAN  PUBLISHING  CO. 

6  Lakeside  Building.  CHICAGO. 


J.  C.  BRILL  COMPANY,  -  PHILADELPHIA, 

BUILDEES  OP  EAILWAT  AND  TSAMWAT  OAES  OF  ALL  CLASSES, 


Special  attention  given  to  the  building  of  Electric  Motor  and  Trail  Cars. 
Bnilders  of  Brill  No.  31  Truck  with  aolld  forged  frame,  and  "Eureka"  Maximum  Traction  PlTOtal  Tmok. 


IMPROVED    ROOT     TUBE     DUILlRi 


THE 


Best  Adapted  to 

High  Pressures. 

HIGHEST  ECONOMY. 

Absolutely  Dry  Steam. 


ABENOROTH  &  ROOT 

MFG.  CO., 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R*y, 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'clock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  office,  207  Clark  Street. 


Cleveland.O. 

80  SENECA  ST., 

Near  Cnion  Depot. 

New  Gear  Shop. 

GEO.  B   GRANT. 


improved  Racine  High  8peed 


5UPERJ0R;  RKOlAnON 
*"■>  ECONOMY  FOR  , 

BECTRIcllPINfi 


All  sizes  carried  in 

stock. 
Over  2,000  in 
use. 


Marine  and 

Yacht  Ensines. 

Porcnpine 

and  Tubular 

Uoilers. 


BaciDe 


'  works:  Ractnb,  Wis. 
W.  F.  PARISH,  General  Sales  Manager 

Home  Insurance  Building,  CHICAGO. 


iH^^s^,^^s  PHOSPHOR-BRONZE 


REC.TRADE  MARKS. 


Ingots,  Castings,  Wire,  Sheet  &c. 

TheRhosphor  Bronze  Smelting  Co.liMiTED 
2  200WashiwgtonAve.,Philadelphia.,Pa. 

ORIGINAL  MANUFACTURERS  OF  PHOSPHOR-" 

Bronze  in  the  United  States  and  Sole 


WESTERN     ELECTRICIAN.  February   23,  1895 


The  India  Rubbsr  &  Ms.  Fercha  iDsilatiso;  Co., 


1 


AUTHORIZED    MANUFACTURERS 


DEZisl^-     OiTAde 


INSULATED  WIRES,  CABLES,  ETC.  '  %atw«t^ 


Sta.nda.x'd    Gtx*etc3.es. 


Red  Core,  White  Core,  Blue  Core. 

^LLaXCXJ^IXj    C/CJaJLIs,    underground  cables.  For  High) 


I  Pressure. 


Main  Office  and  Works,  Glenwood,  Yonkers,  New  York. 

Sales  Office,  15  Gortlandt  Street. 

WM.  M.  HABIRSHAW.  Gen'l  Mgr.  J.  W.  GODFREY,  Mgr.  Sales. 

The  S.K.C.  TWO-PHASE  ALTERNATING  CURRENT  SYSTEM. 

The  only  complete  and  perfected  system  by  which  light  and  power 
can  be  supplied  irom  the  same  generator  and  circuit. 

GENERATORS  have  no  moving  wire,  no  collectors  or  brushes. 
Highest  Efficiency,  Best  Regulation.  Motors  excel  in  simplicity  of 
construction  and  operation. 

Many  Plants  now  in  Operation 

Both.  East  and  "West. 

Stanley  Transformers  have  an  established  reputation  and  are  the 
standard  with  which  all  others  are  compared.  Most  efficient,  best 
regulating  and  safest.  Insured  for  1  per  cent,  per  annum.  All  stand- 
ard sizes  and  voltages  carried  in  stock  at  Pittsfield  and  Chicago. 

STANLEY  ELECTRIC  MFC.  CO,^'^;Ts'I'° 

WESTERN  OFFICE,  307  DEARBORN  ST.,  CHICAGO. 
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It  is  Small,  but  very  Effective, 


Brothers  Wilbur,  Cooper  or  Douglas,  or  any  other  of  our  brethren  will 
be  pleased  to  present  you  with  a 

"WOOD"  TRANSFORiHER 

if  you  will  favor  them  with  a  call  at  our  headquarters  in  Parlor  128,   First 
Floor,  Hotel  Hollenden,  during  the  Cleveland  Convention. 

Fort  Wayne  Electric  Corporation, 

FORT  WAYNE,    INDIANA. 


srBW^  TOBK  CITY:  115  Broadway. 

CHICAOO:  185  Oearborn  St. 

PHIIiADEliFHIA:  907  Filbert  St. 

BOSTOK,  mA8S.:  17  Federal  St. 

IVEW  OBIiEANS,  IiA.:  Sontbern  Klectrieaire.  &  Supply  Co. 

OHAHA.  NEB.  :  104  Bee  BnUdins- 

MiarKEAFOIilS,  MUSW.:  New  York  I.ife  Bnildlne- 

CINCIWBIATI,  OHIO.:  408  Neave  BnUdine. 


SAN  ANTOSriO,  TEX.:  207 Xiasoya  St. 

BICHllOND,  TA. :  Chamber  of  Commerce.  ""' 

ST.  I.OUIS,  UO.,  GO  Turner  Bnlldine. 

BOCHESTEB,  IS.  Y. :  Powers  Building. 

COI/USIBUS,  OHIO. :  57  Bast  State  St. 

SAN  FBANCISCO:  Elec.  Imp.  Co.,  35  New  Monteomery  St. 

FITTSBCBCiH,  FA.,  405  Times  Bnildlng. 
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POROUS  .^^^ 

Wliy  not  get  ^^^V 

the  best  ?  rf^V        ^' 

1888.     ^^,0^-''    '895- 

^WS^  -^  Give  ns 

^^^*  ©^  trial  order. 

<^^ '  -CUPS 


C.  JP.  SPIilTBOBF,  Manufacturer  of 


Telephone  Bobbins  and  Spark  Coils, 

17  to  27  Vandewater  St.,  Npw  York 


GENUINE  RAWHIDE 
jiACE  LEATHER. 
ijULTZ'S  PATENT 

pulley  cover, 
.■belt  dressing 

J  AN  D 

WOVEN  LEATHER  LINK  BELTING   _  "'CJ^^yBELT  CEMENT. 


^Y-NAMO  '-SHd  lorfiVculars- 

ReLTINGto  St.  1.0UIS, Mo.,  U.S.  a.  J     ^ 

BR.i.nCHsS:  164  Summer  St.,  Boston;    113  Liberty  St.,  New  York;   129  North  3d  St.,  Philadelphia, 


LOOK! 


Bfllla,  Batteries,  Miniature  Incandescent  Lamps,  Small  DynbmoB  and  Motors, 
Po8h  Buttons,  Wire,  Electric  LlRhting  Sappliea,  etc.  Any  electrical  boot  pub- 
lished. Complete  line  o£  First-class  Electrical  Supplies  at  very  lowest  cash 
prices.  Oive  me  a  trial  and  I  feel  confident  you  will  be  more  than  pleased  with 
goods.    Will  be  glad  to  quote  prices  on  supplies  upon  application. 

91.  P.  1.0?V4;^,  Lock  Box  45,  Slarbhfield,  9IO. 


fELECTRICALLY  DRIVEN  MACHINERY  IS  MODERN  AND  PROPER. 


CROCKER-WHEELER  APPARATUS  IS  THE  BEST  FOR  THIS  PURPOSE. 


I   fill  I  ^  |iLIBERALLY  PROPORTIONED,  A  GENEROUS  FACTOR  OF  SAFETY  AND  ALWAYS  EFFECTIVE 

^IF  YOU  ALLOW  US  TO  ADVISE  YOU. 
PDnOI/irD  U/Urill  CD    CICPTDIP    Pn    manufacturers  and  electrical  ej^ginmers,    . 
UllUuKtll-fTnLtLtll    CLtllllllu     uUii  NEW  YORK,     CHICAGO,      BOSTON,      PHILADELPHIA. 


INGAin>£SCENT  LAMPS. 


Slannfactiireil  by 


QjojOUvoWUw 


WRITE  FOR  REDUCED  PRICES 


iSOOO   to  S017  Pine  St.,  St.  I<anl8.1IIa. 


NEW  INSULATING  JOINT. 


Sectional  View— Patented  July  10,  189J— Full  Size. 
For  Insulating;  Fixtures. 

This  joint  conforms  to  the  requirements  of  Under- 
writers' rules.    Write  for  prices  and  circulars. 

Interstate  CoiDlete  Electric  Cons'rnctlon  Co., 

809  to  817  So.  7th  St..  ST.  LOUIS.  MO. 


HOW  WOULD  YOU 
LIKE  TO  SAVE 
75  PER  CENT.  OF 
YOUR  OIL  BILLS? 

Others  are  doins  it,  by 
using  the 

Trac;  Patent 
on  Filter. 


Large  Storage  Capacity. 
Perfect  Filtration. 
Fully  Guaranteed. 


Send  for  Treatise  on  Oil  Filtration. 

Phoenix  Automatic  Filter  Co., 

RACINE,  WIS. 

KELIABLE  AGENTS  WANTED. 
N.  E. — Mention  this  paper  \\hen  yoft  write. 


SILK  BRAID 


For  Incandescent 

Lamp 

Filaments, 


BOSTON  BRAID  MFG. CO., 

27  Beacli  Street,  Boston,  Mass. 


STEAIVI  ENGINEERING 

{Sfutionary,  Locomolive  or  Marine^;  Mecfianics;  Mechanical  Drawing;  Electricity; 
Architecture;  ArcliUectiiral  Drawing  and  Besiginng;  Masonry;  Carpentry  and  Joinery; 
Ornarneyital  and  Strict  nrallron  War!:;  Hailruad  Engineering:  Bridge  Engineering; 
Municipal  Engineering:  Plumbing  and  Healing;  Coal  and  Metal  Mining;  Prospecting, 
and  the  English  Branches.  Students  make  rapid  progress  in  learniug  to  Draw  and 
Letter.  The  Steam  Engineering  course  is  intended  to  qualify  engineers  to  secure 
Licenses.     Send  for  free  Circular,  stating  the  subject  you  wish  to  study,  to 

Tbe  International  Coirespondence  Schools,  Scranton,  Pa. 


THE  "LEWIS 


improved 
Gas  and  Vapor 
Engine 

For  Running  Isolated 
Electric  Plants, 

Is  warranted  to  give  a  perfectly 
steady  light,  and  to  produce  the 
same  cheaper  than  gas  and  very 
much  cheaper  than  If  purchased 
from  a  central  plant. 

For  prices  and  particulars  in- 
quire of  the 

WEBSTER  MFG.  CO., 


1075  West  Flfteentli  Street, 


I 


Electric  Lighting  and 
Power  Apparatus. 


THE 


The  Brush  Double  Arc 
Lamp  Patents  sustained  by 


repeated  decisions 
of  U.  S.  Courts. 


BRUSH 


ELECTRIC  CO., 


Agencies  in  all  large  cities. 

The  Bussell  &    Officer    Electrical 
No  10\rcD\nauiO  UH.  11-hts.  2.000  candlu  power.  Construction  Co,,  Denver,  Col.  __ 

Bagnall  &  Hillis, Yokohama,  Japan.     Office  and  TvorKS,  Cor.  Belden  and  Mason  StS., 


CliEVKlAND.  OHIO. 


^ 


$3  per  Annum. 


EVERY  SATURDAY. 


roi.  XVI. 


CHICAGO,  MARCH  2,  1895. 


No.  9 


SIMPLEX  w 


INSULATED 
IRES  AND  CABLES. 


iUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

""H.^R.^HixsoNr'         Simplex  Blectrical  Company, 

1137  Monadnock  Block.  CHICAGO.  75-81   Cornhill,  BOSTON,  MASS. 

Aetna  Railway  Insulators, 
Anderson  Line  Material, 

Manufactured  solely  by  ALBERT  &  J.  M.  ANDERSON, 

289  to  293  A  Street,  Boston,  Mass. 

Correspondence  Solicited. 

W.  H.  HODGINS, 

Secretary. 


TLLABD  L.  CAJfDEE,   (,^,rt„„„  »,.„,„._,  GEO.  T.  MANSON, 

rHE  OKONITE  COMPANY, 


LIMITED, 


13  Park  Row,  New  York, 

INSULATED 

WIRES  ALDCABLES, 

For  Aerial,  Submarine  and  Underground  U>i. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
TRADE  MARK.  Okonite  Waterproof  Tape 

BKANCHfiSrCbicagro.  Boston.  Philadelpbia.  Pittsburgh,  Minneapolis,  Cincinnati, 
Sansas  City,  Omaha,  IionlSTille,  St.  Louis,  San  Francisco,  Xjondon  and  80.  America. 


i-ON'-!: 


BEST  OF  ALL  IS 

Made  by  J.  H.  B1TI«:i«BEiIi  d.  i^O.,  96  COTtlandt  St.,  Wew  York. 
Beit  OonBtructlon  and  Ingredients.  Strongeet,  most  Dnrable  and  Sellable.  Size  6x3^,  flOot*.  par  mi 
LIBEEAI.  DISCOUITTS. 


8eiid  tor 
mamplea. 


PARTRIDGE 
r'  CARBON  CO. 


NatiORal  India 

Rubber  Co.'s 

WiresaiKi  Gabies. 


Factory  and  OflBcee: 


FREDERICK  S.  MINOTT,  General  Manager. 

BKANCHES:  ^_,-._«-       _^     , 

New  Tork  Office.  487  Broadway,  H.  L.  Burdick,  Mgr.  RRIQTni       R     I 
San  Francisco.  577  and  B19  Market  St.  uni^IUtj  II*  !■ 

Cbicago,  Metropolitan  Electric  Co.,  186-188  Fifth  Ave. 


INSULATED  WIRES  AND  CABLES 


Aerial,  irndergronnd  and  Submarine, 

for  Telephone.  Teleeraph,  I«ielit  and  Po-irer. 


JBiEBlTE  TAPES. 


Write  for  catalogues,  samples  and  prices. 


ELECTRIC    APPLIANCE    COMPANY,    . 

24»  Madison  Street,  CHICAGO.  //.  V ',    |  :, 

WE  AKE  NOW  EXOLUSITE  AGENTS  TOK  THE  OELEEKATED  ( i  ^? /<■'  _ 

PACKARD  LA  Mi's 

IN  THE  GKEAT  NORTHWEST,  AND  CAN  FILL  ALL  0KDEK3  FKOM       ^i^-^:^ 
THAT    TEKBITOKY    PBOMPTLY    FOR    LAMPS    OF    ALL    BASES,  *'^^i:;;:iS 

VOLTAGES  AND  CANDLE  POWEES. 


Manufacturers:  New  York  k  Ohio  Co.,  Warren,  Ohio. 


IV.  B.  BBIXEIT,  Mfr.,  J.  K.  HAM,  een'l  Agent, 

803  Broadvray,  Xew  XorJi. 
8.  F.  B.  MOBSE  &  CO.,  CAIilFOBNIA  BIiEC.  WK.8., 

Chicago,  111.  San  Francisco,  Cal. 

IVUW  OKIiBASIS  BliBC.  CO.,  Wew  Orleans,  l.a. 


MANUFAOTUBER  OP 

IHSUIiATESD    EI.ECTRZG   WIR^ 

FUE^XIBI^lEi  COBDS  and  CA.'B.rjES. 


SOO  and  SOS  North  Third  Street. 


PHUiADBIiPHIA,  PA. 


16C.P.ini)iiLlots.25c." 
32C.P.iiiiiiii,iots.35c. 

IRf  P  Anchored  FUa.  07' n 
iU  U.r,msntB;.Laiiip,6l  2U 


INCANDESCENT  LAMP. 

N.  i  0.  PATENTS. 


Special  Prices  will  be  made 
to  Largre  Consumers. 


11  BEACON  VACUUM  PUMP  & 
"  ELECTRICAL  CO. 

Headquarters,  Irvington  St., 
I  Boston,  Mass. 

Offices : 

NEW  YORK,  39  OortlaDdt  St 
PHILADELPHIA. 

213  South  6th  Street. 


IiAMP  AND    DYNAMO    S1JPFI.IBS 

FOB 

American  and  Schnyler 
Arc  Systems. 


Armatures 

Eewouud. 
Dynamos 

Repaired. 

CHAS.  J.  BOCUE,  206  Centre  St.,  New  York. 


Commutators  Made 

and  Refitted, 
Special  attention  to 

Street  Car  Wort. 


ROLL-DROP 


COMMUTATOR  BARS. 


FOEEST  CITY  ELECTRIC  WORKS, 


Cleveland,  Ohio. 


KARTAYERT. 

HARD  FLEXIBLE  FIBRE  IN  SHEETS,  RODS,  AND  TUBING. 

For  Electrical  and  Mechanical  Purposes,   Railway  Dnst  Guards,  Washers, 
and  Packings.     Pat.  Insulating  Cleats. 


MANtJFAOTUBED  BI 


THE  K&RTAYERT  MFG.  CO..  Wilmington,  Del 


WESTON  ENGINES. 


High  Pressure  Boilers. 

Complete  Power  Plants. 

Sstimates  and  Draivizigrs  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 

EBPKBSENTAXIVTES. 

JULIAN  SOHOCL  &  CO.,    -  126  Liberty  St.,  N.  Y.  City. 
HOFFMAN-EDSSELL  CO.,  -    82  Laie  St.,  OMoago,  IU. 
SOEANTON  SUPPLY  k  MACH'Y  CO..  -    Scranton,  Pa. 
THOS.  K.  CAREY  k  BEOS.  CO.,  26  LleUt  St.,  Baltimore,  Md, 


Catalogue  in  Press. 


NEW  GOODS—NOVELTIES. 

Send  Vour  Business  Card  for  Copy. 


The  Holtzer-Cabot  Electric  Co., 


Ne^v   York  Office, 

114  liiberty  St.    


93  Franklin  St., 

BOSTON,  M.ASS. 


STANDARD  UNDERGROUND  GABLE  GO.,  WIRES  and  CABLES 

THE  EOOKERY,            WESTINGH0D8E  EUILDmO,            TIMES  BUILDING,                                   W     ■    1   1  ■■  ^^         lA  1 1  %■  \^  ^^k  W^  WIMWM^0  U 

OHICAOO.  PITTSBTJEQ.  NEW  YOBK.  ^  ^  .  .  ^ ^  ,  W 


PITTSBTJEQ.  NEW  YOBK 

Cable  Contracts  Taken  Indndins  Installation 


0^erliea.d.  a.n.d.  "Und-ergroiind.. 


I  :4. 
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Arc  Lamps  for 

Incandescent  and 
Railway  Circuits. 


BENERAL 
ELECTRIC 
COMPANY. 
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Arc  Lamps  for 
Alternating  and 
Power  Circuits. 
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Root   Mfg. 

,  ...xxxix,  xlvii 


AUenHnssey    Co Hiil 

American  Elec.  Mfg.Co 

American  Electrical 

Works XXV 

Am.  Engine  Co xvil 

Ames  &  Frost  Company... xsvi 

Amstutz,  N.  S xlili 
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Webster  Mfg.  Co 1 

Webster,  Warren  A  Co 

Wertheim,  Ed 

Western  Electric  Go xxii 

Western    Telephone     Con- 
struction Co sxvl 

Westinghouse  Elec.  and  Mfg. 

Co xxxi 

AVestinghouseMachineCo..    xl 

Weston  Engine  Co 1 

Williams  A  Abbott  Ei.Co.   xxvi 

Wood,  M.  M xxxvii 

WorthlQKton,  Henry  R j 


CLASSIFIED  LIST. 

Aocnm  nlators. 

Boswell  A  Co.,  D.  E., 
Bradbury-Stone  Elec.   S.  Go 
Cons.  Electric  Sttrage  Co. 
Electric-Power  Storage  Co. 
Electric  Storage  Battery  Co. 
Haschke  A  Creelman. 
Holt  Elec.  Storage  Co. 
Porter  a  Buerdorf. 
Pumpelly-Sorley  S.  B.  Co. 

Annnnclators. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Nowotny  Electric  Co. 

Ostrander  ACo.,  W.  R. 

Partrick  A  Carter  Co. 

Proctor-Raymond  Elec.  Co. 

Western  Elec.  Supply  Co. 
Arc  Ijamps. 

C  A  C   Electric  Go. 

Clark  Electric  Co. 

Crocker-Wheeler  Elec.  Co, 

Electric  Cons.  A  Supply  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

General  Inc'd'centArcLt.Co. 

Helios  Electric  Co. 

Little,  F.  P.  Elec.  C.  A  S.  Co. 

Mather  Electric  Co. 

Nutting  Electric  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Westingdouse  El.  A  Mfg.  Co. 
Arc  iiiffht  Cord. 

Samson  Cordage  Wks. 
Batteries  aud  Jars. 

Boswell  A  Co.,  D.  E. 

Bradbury-Stone  Elec.  S.  Co. 

BunneU  A  Co.,  J.  H. 

Dearborn  Electric  Co. 

Edgerton  Pottery  Go. 

Electric  Appliance  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Haschke  A  Creelman. 

Law  Battery  Co. 

Leclanohe  Battery  Co.,  The. 

Miamisburg  Electric  Co. 

Nowotny  Electric  Co. 

Partrick  A  Carter  Co. 

Phoenix  Carbon  Mfg.  Co. 

Wallace  Electric  Co. 

Western  Electric  Go. 
Bells. 

Dearborn  Electric  Go. 

Electric  Appliance  Co. 

Ostrander  A  Co.,  W.  R. 

Partrick  A  Carter  Co. 

Proctor-Raymond  Elec.  Co. 

Western  Electric  Go. 
Beltinff, 

Shultz  Belting  Co. 

Phcenix  Carbon  Mfg.  Co. 
Boilers. 

Abendroth  A  Root  Mfg.   Go. 

Babcock  A  Wilcox  Co.,  The. 

Brownell  A  Co.,  The. 

Clonbrock  Steam  Boiler  Wks. 

Erie  City  Iron  Wks. 

Fulton  Steam  Boiler  Wks. 

Racine  Hardware  Co. 

Weston  Engine  Co. 
Booibs.  Klectrical. 

Electrician  PubllBhing  Co. 
BroDze . 

Besly  &Co.,  Chas.  H. 

Phospbor  Bronze  Sm.Co.,Ltd. 
BruHheH. 

Boudreaiix  Dyn.  Brush  Co. 

Partridge  Caroon  Co. 

Phoenix  Carbon  Mfg.  Co. 
BDrglar  Alarms, 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 

Wallace  Electric  Go. 

Western  Electric  Go. 
Cables(See  Insulated  Wires.) 
Cables.  Electric  .  (See  In- 
sulated    Wires),     Copper, 

e^heet  and  Bar, 

American  Elec.  Works. 

Bishop  Gutta  Peroha  Co. 

Brixey,  W.  R. 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Moore,  Alfred  F. 

New  York  Ins.  Wire  Co, 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Carbons,  Points  APlates. 

General  Electric  Co. 

Partridge  Carbon  Co. 

Phoenix  Carbon  Mfg.  Co. 

Reisinger,  Hugo. 

Standard  Carbon  Co. 

Wasnington  Carbon  Co. 

Wertheim,  Ed. 

Western  Electric  Co. 
Clocks,  Klectric. 

Self-winding  Clock  Co. 
Compound. 

Eureka  Compound   Co 
Conduits. 

Interior  Conduit  A   Ins    Co. 

National  Conduit  Mfg.  Co. 
Construction  &  Bepairs. 

AUen-Hussey  Co. 

Amstutz,  N.  S. 
"Bogue,  Chas.  J. 

GAG  Electric  Co. 

Crocker-Wheeler  Elec.  Co. 

Ft.Wayne  Elec. Corporation. 

Interstate  Com.  El,  Const.  Co. 
Contractors  and  Electric 
r.iebt    Plants. 

AUeu-Hussey  Co. 

Amt-tutz,  N.  S. 

Armstrong,  Chas.  Q. 

Arnold,  K.  J. 

Bain,  Foree. 

Ball,  Wm.  D. 

Brush  Electric  Co. 

Bryan,  Wm.H. 

C  A  G    Electric  Co. 

Clark  Electric  Co. 
'  Consolidated  Engineering  Co. 

Crocker-Wheeler  Elec.  Co. 

Eddy  Elec.  Mfg.  Co. 

Fontaine  Crossing  A  El.  Go. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Goltz  A  Sinclair. 

Interior  Conduit  &  Ins.  Co. 

Mather  Electric  Co. 

Siemens  A  Halske  Elec.  Co. 

United  Elec  Improvement  Co 

Westinghouse  Elec  A  Mfg.  Co. 

Western  Electric  Co. 
Copper. 

Besly  A  Co.,Chaa,  H. 

Law  Battery  Co. 

Miamisburg  Electric  Co. 


Copper  Wires. 

American   Electrical  Works. 

Besly  A  Co.,  Chas.  H. 

Bishop  Gutta  Percha  Co. 

Brixey,  W.  R. 

Bunnell  A  Co.,  J.  H. 

Chicago  Ins.  Wire  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Independent  Electric  Co. 

National  India  Rubber  Oo. 

Okonite  Co.  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Staodard  U  dergroundC.  Co. 

Wallace  Electric  Go. 

Western  Electric  Co. 
CordH£;e. 

Samson  Cordage  Wka. 
Cross- Arms,    Pins     and 

Brackets. 

Anderson,  Albert  A  J.  M. 

Brownlee  &  Co. 

Electric  Appliance  Go, 

Nuttali  Co.,  R.  D. 

Partrick  A  Carter  Co. 
Cut-Onts  and  e^TVitches. 

Anderson,  Albert  A  J.  M. 

Bryant  Electric  Co. 

Bunnell  A  Co.,  J.  H. 

Chicago  Edison  Co. 

Colgate  Co.,  Geo.  L. 

Crocker- AVheeler  Elec.  Co. 

Cutter  Electrical  A  Mfg.   Co. 

Dearborn  Electric  Co. 

Diamond  Electric  Co. 

i.ddy  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Elec.  Selec.  A  Signal  Co. 

Forest  City  Elec.  Wks. 

Ft.Wayne£lec.  Corporation. 

General  Electric  Co. 

Hart  A  Hegeman    Mfg.  Co. 

High  A  Co.,  J.  Grant. 

Interior  Conduit  A  Ins.  Co. 

Little.  F.  P.  Elec.  C,  A  S.  Go. 

Nuttali  Co.,  R.  D, 

Partrick  A  Carter  Go. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt,  O.  S. 

Sweet  Elec.  A  Mfg.  Co. 

Utica  Elec.  Mfg,  A  Sup.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Go. 
I>ynamos. 

American  Engine  Co. 

Brush  Electric  CO. 

GAG  Electric  Co. 

Clark  Electric  Co. 

Commercial  Electric  Co, 

Crocker-Wneeler  Elec.  Co. 

Eddy  Elec.  Mfg.  Co. 

Elliott-Lincoln  Elec.  Co. 

Fontaine  Crossing  A  El.  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  A  Ins.  Co. 

Mather  Electric  Co. 

Michigan  Elec.  Co. 

Onondaga  Uynamo  Co. 

Poland,  Lawrence. 

Roth  A  Eck. 

Royal  Electric  Co. 

Shawhan-Tbreaher  El.  Co. 

Siemens  A  Halske  Elec.  Co. 

Walker  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Elec.  AMfg.Co. 
Economizers. 

Fuel  Economizer  Co. 
Electric  itaiiTpays. 

Brush  Electric  Co. 

General  Electric  Co. 

Siemens  A  Halske  Elec.  Co. 

Westinghouse  EI.  A  Mfg.  Co. 
Eiectrioat  and  mechani- 
cal Engineers. 

Allen-Hussey  Co. 

Amstutz,  N.  S. 

Armstrong.  Chas.  G. 

Arnold,  B.  J. 

Bain,  Foree. 

Brown  A  Son,  Jas. 

Bryan.  vVm.  H 

Consolidated  Eng.  Co. 

Crocker-Wheeler  Elec.  Go. 

Eddy  Elec.  Mfg,  Co. 

Field  A  Hinchman. 

Ford,  Owen. 

Goltz  A  Sinclair. 

Spencer,  E.  J. 

Thayer  Electric  Co. 
Electrical  Instruments. 

Anderson,  AlbertA  J.  M. 

Bunnell  A  Co.,  J.  H. 

Colgate  Co.,  Geo.  L. 

Dearborn  Electric  Co. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

Interior  Conduit  A  Ins.   Go. 

Nuttali  Co.,  R.  D. 

Partrick  A  Carter  Co. 

Piatt,  O.  S 

Sweet  Elec.  A  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 
ElfCtrical  Specialties. 

Clark  El.  Specialty  Mfg.  Co. 

Interstate  Com.  El.  Const  Co. 

Holtzer-Cabot  Electric  Co. 

Nashold  Cleat  Co. 

Proctor-Raymond  Elec.  Co. 
Electroliers,  etc. 

Edwards,  W.  S.  Mfg.  Go. 

Gleason,  E.  P.  Mfg.  Co. 
Electro-Plating  nach'y. 

Besly  A  Co.,  t;has.  H. 

General  Electric  Go. 
Ensines,  t*bs. 

Otto  Gas  Engine  Wks. 

Sintz  Gas  Engine  Co. 

Webster  Mfg.  Co. 
Engines,  Steam. 

Am.  Engine  Co. 

BaU  A  Wood  Co.,  The. 

Brownell  &  Co.,  The. 

Erie  City  Iron  Wka. 

Racine  Hardware  Co. 

Sioux  City  Eng.  A  Iron  Wks. 

Watertown  Steam  Engine  Co. 

Westipghouse  Machine  Co. 

Weston  Engine  Co. 
Fan  Ontflts. 

Davis  Elec.  Co.,  W.J. 

Dayton  Fan  A  Motor  Co. 

Diebl  A  Co. 

Interior  Conduit  &  Ins.  Co. 
Feed  W  ater  Heaters. 

Goubert  Mfg.  Co. 

Webster  A  Co..  Warren 

Wheeler  Cond.  A  Eng.  Co. 
Fibre. 

Butler  Hard  Rubber  Go. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 


Fire  Alarms. 

Butler  Hard  Rubber  Go. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 
Fuse  Wire. 

Brixey,  W.  R. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Go. 

General  Electric  Co. 

Independent  Electric  Co. 
Has  Liigrbting,  Electric. 

Holtzer-Cabot  Electric  Co. 

Partrick  A  Carter  Co. 
Cran^es. 

Reliance  Gauge  Co. 

Besly  A  Co.,  Chas.  H. 
Grant,  Geo.  B. 
Nuttali  Co.,  R.  D. 
Ijieneral  Elec.  supplies. 

Anderson,  Albert  A  J,  M. 

Besly  A  Co.,  Chas.  H. 

Bogue,  Chas.  J. 

Brown  A  Son,  Jas. 

Bryant  Electric  Co. 

Bunnell  A  Co.,  J.  H. 

Butler  Mfg.  Co.' 

Chicago  Edissn  Co. 

Colgate  Co.,  Geo.  L. 

Cons.  Elec.  Mfg.  Co. 

Creaghead  Eng.  Go. 

Cutter  Elecirlcal  A  Mfg.  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Elec.  Eng.  A  Sup.  Co. 

Elliott-Lincoln  Elec.  Co. 

FiberiteCo,,  The. 

Forest  City  Elec.  Wks. 

General  Electric  Co 

High  A  Co.,  J.  Grant. 

Holtzer-Caoot  Electric  Co. 

Interior  Conduit  A   Ins.  Co. 

Little,  P.  p.  Elec.  C.  A  S.  Co. 

Metropolitan  Electric  Co. 

Michigan  Electric  Co. 

Morris  A  MacCurdy; 

Nashold  Cleat  Co. 

Nowi  tny  Electric  Co. 

Partrick  A  Carter  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt,  O.  S. 

Poiand,  Lawrence. 

Proctor-Raymond  Elec.  Co. 

Sioux  City  Brass  Works. 

Sweet  Elec.  A  Mfg.  Co. 

Thaver  Electric  Co. 

Wallace  Electric  Co. 

Wood,  M.  M. 
fir  lobes     and     Electrical 
Cirlassffare. 

Gleason,  E.  P.  Mfg.  Co. 

Jaeger  Mfg. Co.,  The. 
Graphite  Specialties. 

Bealy  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Job. 
Hard  Kubbcr  fiioods. 

Butler  Hard  Rubber  Go. 
Induction  Coils. 

Splitdorf,  C.  F. 
Insulators  and  Insuiat- 
ing  Materials. 

Anderson,  Albert  A  J.  M. 

Brixey,  W.  R. 

Bunnell  A  Co.,  J.  H. 

Butler  Hard  Rubber  Co. 

Chicago  Ins.  Wire  Co. 

Crocker-Wheeler  Elec.  Co. 

Cutter  Elec.  A  Mfg.  Go. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Empire  China  Worka. 

FiberiteCo.,  The. 

Hart  A  Hegeman  Mfg.  Co. 

High  A  Co.,  J.  Grant. 

Holtzer-Cabot  Electric  Co. 

Interior   Conduit  A  Ins.  Co. 

Johns  Mfg.  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Little,  P.  P.  Elec.  G.  A  S.  Co. 

Munsell  &  Co..  Eugene. 

Nashold  Cleat  Co. 

National  India  Rubber  Co. 

Nowotny  Electric  Co. 

New  York  Insulated  Wire  Co. 

Nuttali  Co.,  R.  D. 

Okonite  Co.,  The. 

Paragon  Insulating  Co. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Go. 

Piatt  O.  S. 

Roebling  s  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 

Wood,  M.  M. 
Insulated      IVires      and 
Cables— Magnet  IVire. 

American  Electrical  Works. 

Bishop  Gutta  Percha  Go. 

Brixey,  W.  R. 

Bunnell  A  Co..  J.  H. 

Chicago  Ins.  Wire  Co. 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Independent  Electric  Co. 

Metropolitan  Electric  Co. 

Moore,  Alfred  P. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co, 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
l.amps.  Incandescent. 

Am.  Electrical  Mfg.  Go. 

Beacon  Vac  Pump  AElec.Go. 

Bernstein  Electric  Co. 

Buckeye  Electric  Co. 

Dearborn  Electric  Co 

Electric  Appliance  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Jaeger  Mfg.  Co.,  The. 

New  York  A  Ouio  Co. 

Partrick  A  Carter  Co. 

United  Elec.   Imp.  Co. 

Westinghouse  Elec.AMfg.Co. 
Ligbtning  Arresters. 

Colgate  Co  .  Geo.  L. 

Diamond  Electric  Co. 

Electric  Appliance  Go. 

General  Electric  Co. 
Magnet  Wixe. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  ACo.,  Chas.  H. 

Hine  A  Robertson  Co. 

Hunt  CO..  C.  W 

Lukens  Iron  A  Steel  Co. 

Nicholas  &  Barr. 


Mica. 

Johns  Mfg.  Co.,  H.  W. 
Munsell  A  Co.  Eugene. 

Mining  Apparatus,  Elec. 

General  Electric  Co. 

Independent  Electric  Co. 

Westinghouse  El.  A  Mfg.   Co. 
Motors. 

Brush  Electric  Co. 

GAG   Electric  Co. 

Commercial  Electric  Co. 

Crocker-Wheeler  EIcc.  Co. 

Dayton  Pun  A  Motor  Co 

Eddy  Elec,  Mfg,  Co. 

EUiott-Lincolu  Elec.  Go 

Fontaine  Grossing  A  El' Co 

Ft.Wayne  Elec.  Corporation' 

General  Electric  Go. 

Interior  Conduit  A  Ins     Co 

Mather  Electric  Co. 

Michigan  Electric  Co. 

Onondaga  Dynamo  Co. 

Poland,  Lawrence. 

Royal  Electric  Co. 

Roth  A  Eck. 

Shawban-Thresher  El.  Co 

Sioux  city  Brass  Wonts 

Stanley  Elec.  Mfg.  Co. 

Wagner  Elec.  Mfg.  Go 

Walker  Mfg    Go. 

Wallace  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Oil   Filters. 

Peoria  Auto.  Filter  Co. 

Pnoenix  Auto.  Filter  Oo. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Garlock  Packing  Co 
Paints. 

Morris  A  MacCurdy 

Paragon  Insulating  Co 
Patents. 

Gooch,  Chas.  J. 
Phosphor  Bronze 

Phosphor  Bronze  Sm.Co.  Ltd 
Pianos  and  Organs 

Beethoven  Piano  A  Organ  Co 
Platinum. 

Baker  A  Co. 
Poles. 

Brownlee  A  Co. 

Morris,  Tasker  A  Co 

Nuttali  Co.,  R.  D. 

Valentine-Clark  Co. 
Porcelain. 

Empire  China  Works. 

General  Electric  Co. 
publishers.  Electrical. 

Electrician  Publishing  Go, 
Push  Buttons. 

Electric  Appliance  Co 

Partrick  &  Garter  Co. 
Bheostats. 

General  Electric  Go. 
Sal  Ammoniac. 

Klipstein,  A.  ACo. 

Law  Battery  Co. 
Separotors. 

Goubert  Mfg.  Co. 

Hine  A  Robertson  Co. 
Silb  Braid. 

Boston  Braid  Mfg.  Co. 
Speaking  Tubes. 

Electric  Appliance  Co. 

Ostrander  A  Co.,  W.  R. 

Partrick  A  Carter  Co 
Speed  Indiciitors 

Besly  A  Co.,  Cbas.  H. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co. 
Steam  Heating. 

Goubert  Mfg.  Co. 

Webster  A  Co.,  Warren. 
Steam  Pumps. 

Wonhlngton.  Henrv  R. 
Storage  u atterles. 

Boswell  ACo.,  D.  E. 

Bradbury-Stone  Elec.   S    Go. 

Cons.  Electric  Storage  Co. 

Electric-Power  Storage  Go. 

Electric  Storage  Battery  Co. 

Haschke  A  Creelman. 

Porter  A  Buerdorf. 

Pumpelly-Sorloy  S.  B'  Co. 

Syracuse  Storage  B.Co. 
Street  Cars. 

Brill,  J.  Q.  Co. 
Tapes,  Insulating. 

American  Electrical  Works 

Brixey,  W.  R. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Go. 

Moore,  Alfred  P. 

New  York  Insulated  Wire  Co 

Okonite  Co.,  The, 

Phillips  insulated  Wire  Co 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 
Telegraph  Apparatus. 

Electric  Appliance  Co. 

Partrick  A  Carter  Go. 

Western  Electric  Co. 
Telephones 

Coluiqbia  Tel.  Mfg.  Co. 

Nowotny  Electric  Co. 

Partrick  A  Carter  Co, 

Western  Electric  Co. 

Western  Tel.  Const.  Co. 

Williams  A  Abbott  Elec.  Co. 
Transformers. 

Diamond  Electric  Co. 

General  Electric  Co. 

Bornberger  Elec.  Mfg.  Co. 

Ft.Wayne  Elec.  Corporation. 

Royal  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co, 
Trolley  Cord. 

Samson  Cordage  Wks 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Turbine  ^Vheels. 

Dayton  Globe  Iron  Works  Co 

Smith,  S.  Morgan. 

Stlllwell-Bierce    A     Smith- 
Vaile  Co. 
TJuiTersities. 

Int.  Corr.  Schools. 
Scientihc  Machinist  Co. 
Water  Wheels. 

Smith,  S.  Morgan. 
Wire,  Bare. 
Anderson,  Albert  &  J.  M. 

Besly  A  Co.,  Chas.  H. 

Bishop  Gutta  Percha  Co. 

Bri.xey,  W.  R. 
Electric  Appliance  Co. 

Independent  Electric  Co. 

National  India  Rubber  Go. 

Nuttali  Co.,  R.  D. 

OkonlteCo.,  The. 

Phillips  Insulated  Wire  Co. 

Roebline's  SonsCo..  J    a. 

Standard  Underground  C.Co. 
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ALUmiNUM-BROMZC    OVERHEAD  TROLLEY   EaUIPMENT. 

FOR  ELECTRIC  RAILWAYS.  LEADS  ALL  OTHERS,  AND  IS  THE  STANDARD  OF  THE  WORLD.  HIGHEST 

ELECTRICAL  RESISTANCE,  AND  GREATEST  TENSILE  STRENGTH.   THE  BEST 

IN  THE  WORLD.   EVERY  PIECE  GUARANTEED. 


SELLING  AGENTS. 

MASON  ELECTRIC  CO.,  Chicago,  111. 

THE  E.  S.  GREELEY  &  CO.,  M"6W  Tork. 

HUBLEY  MANUFACTURING  CO..  Lancaster,  Pa. 

DEAKB,  PATSON  &  "WHITTIER,  Providence,  R.  I. 

A.  T.  MOOBE,  JR.,  Buffalo,  N.  Y, 

TECHNIC  BLBCTBICAL  WORKS,  Philadelphia,  Pa. 

AHEABN  &  SOPER,  Ottawa,  Ont. 

A.  W.  SOLOMON,  Savannah,  Ga.      '='5; 

RBGEE  &  ATWATEB,  San  Francisco,  Cal. 

THE  OAKMAN  ELECTRIC  CO.,  New  York. 


5-8  in.  Studs,  Steel  or  Bronze.     Tensile  Strength  90.000  lbs.  to  the  square  Incli. 
ADOPTED  BY  THE  BEST  RAILROADS  IN  THE  COUNTRY. 

THE  FIBERITE  COMPANY, 

Manufacturers  of  Trolley  Wfieels  and  Harps,  Cross-overs,  and  Everything  in  Line  Material. 
Write  for  Catalogue  and  Discounts. 

MECHANICVILLE,  N.  Y. 


In  the  words  of  Chas.  Bradshaw,  the  superior  quality  of  our  Helios  Cored 

Carbons  is  a  fact  which  "Reason  Perceives,  Experiment  Verifies  and  Ex- 
perience Confirms." 


Note  what  a   recognized,  authority  has  to 
say  on  the  subject. 


'"O*!, 


Ffebnjary,l2tb,  I695j 


HELIOS  CORED  CARBONS 

For  Direct  and  Alternating^  Currents. 


The  Vlasblnfe'ton  Carbon  Co., 


Pitlsbureh,  Pa. 


We   beg  to  say  l;i  answer  to  your  Inquiry   thdl  we  have 
Iborouetily  tcstea  the  Helios  cored  clrboas  manufacturea  by  your 
company,  iiiio  we  find  them  equal   In  every  respect  to  the  Importea 
Helios  carbons,  djia  vastly  superior  to  nay  olher-corea  carbon 


,  either 

aojECsllc  or 

Icportpfi- 

We 

cofigratuiate 

yoy  upoi 
"  Yours 

your  success. 
truly,    ■ 
ifelLIOS  ELECTRld 

cu. 

SOLID  CARBONS 


For  Series  Arc  Lighting. 


MOTOR  AND  GENERATOR  BRUSHES,  BATTERY 
CUPS,  PLATES  AND  SPECIALTIES. 


REDUCED  PRICES  ON  SOLID   CARBONS  FOR  SERIES  ARC  LIGHTING. 

NOTE    THIS    OFFER:    Let  us  know  the  price  you  are  now  paying,  stating  yearly  consumption,  and  we  will  guarantee  to  beat  it  from  50  cents  to  $2.00  per  thousand. 


THE  WASHINGTON  CARBON  COMPANY 


pxa?n7s^rTx«,o-SE,  ie:a.. 


9 


:?!^mm 
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ANSFORMERS. 


A  New  Type 


Transformer,  Primary    Cut-outs   and 
Insulator  Brackets  all  combined. 
No  more  brackets  pulling  off  of  walls. 
With  our  wall  or  cross-arm  hooks,  transformer  may  be  Hung  and 

Connected  in  Five  minutes. 
No  more  trouble  with  primary  fuses. 

Our  new  fuse  plugs  will  not  hold  an  arc  with  6,000  volts. 
Absolute  protection  to  lines  and  transformers  secured. 
Separate  combination  cutout  brackets  furnished  for  any  purpose. 
Type  D  transformers  are  made  with  either  dry  or  oil  insulation, 

as    desired,    and   with   either    attached    or    separate    primary 

cut-outs. 


TVPK    ■'  W  ■•    TKASISFOKSIKK. 


STAKDARD    500  LieHT   TKANSFOBaiER.    IKDOOR    TTFK; 


Our  Transform,ers  are  acknowledged  by  all  experts  to  be  the  Highest 

in  Efficiency  ever  made. 
The  accepted  Standard  for  comparison. 
The  first  in  every  competitive  test. 
Adopted  by  the  largest  stations  in  the  country. 
We  Challenge  Competition  in  any  form  of   test,    in    laboratory 

or  practical  use. 
One-half  to  one-eighth  the  iron  loss  of  other  transformers. 
Insulation  Quaranteed. 


TyPE    "D"   TRASISFOBillER    WITH    FUSE   PliUG 
RE3IOTED. 


WAGNER  ELECTRIC  MFG.  CO., 

ST.    LOUIS,   MO. 


1664  Monadnock  Block, 
Chicago,  111. 


JOHN  MUSTARD, 
Betz  Building,  Philadelphia,  Fa. 


ISEPABATE   G03IBINATI0N   FUSE   BRACKETS. 
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THE  BUTLER  MANUFACTURING  GG. 

We  manufacture  the  Best  Line  of  Electric  Lighting  Specialties  to  be 
found  anywhere.  Here  are  a  few  that  we  ainn  to  keep  constantly 
in  stock.     Do  you  use  them?     Can  you  sell  them? 


»  I 


Send  for  our  catalogue  No.  894.     It  may  interest  you. 

The  Rutier  Manufacturing  Go.,  -  Chicago. 
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ATTENTION.  DELEGATES!! 


1821. 


Morris,  Tasker  &  Co., 


1888. 


XXU  OOX1.E>C3Z1..A.'X'X:X>. 


OFFICES:  222  and  224  South  Third  Street,  PHILADELPHIA,  PA. 


OUR  SPECIALTIES: 


i 


Pascal  Iron  Works, 

PHILADELPHIA. 


a 


'Sp::1tp.. 


Delaware  Iron  Works, 

NEW  CASTLE,  DEL. 


2^^^ 


ELECTRIC  LIGHT  AND  RAILWAY  PIPE  POLES, 


MANUFACTURERS  OF 


Boiler  Tubes,  Wrought  Iron  Pipe  and  Fittings. 

SPECIAL  GUN  METAL  CASTINGS  FOR  POWER  PLANTS. 
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HOLT  ELECTRIC  STORAGE  COMPANY, 


TVr  A  TO-TTTfT^  A  fTriTTT^  ^^TBI  »     C>£* 


D[y  Portable  Storage  Batteries  for  Light  Traction,  and  all  Kinetic  Purposes. 


Characteristics: 

No  Dirt, 

No  Noxious  Fumes, 
No  Buckling, 
No  Short  Gircuitiiig, 
No  Freezing, 
Ho  Slopping  Over, 
No  Extra  Care  In 
Setting 


Compared  with  Other 
Batteries: 

Less  Space^ 

Less  Weight, 

Less  Cost, 

Less  Annoyance, 
Greater  Durability, 
Greater  Adaptability. 
Greater  Tension, 
Greater  Satisfaction. 


One  Horse  Povrei*  Motor  w^itli  Battery  for  Lathe,  £tc. 


122T    Callo^KTlxill  St., 


SELF-LOCKING 


-^ 


1  ^ 


v^'- 


TRY  US. 


We  Sell  all  Leading'  Supply  Houses. 
YOU  DON'T  KNOW  WHAT  YOU'RE  MISSING  BY  NOT  HANDLING  THE  NA8HOLD  CLEAT. 


THE  NASHOLD  CLEAT  CO., 


934   Monadnocb  Building, 
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AS  oaisYJi  sj.KaoT 


•a  ■^  on  o?  9 1 

's«OA  009   '055   'Oil 

'saoioH 


•aaaxiivavno  asinovra  iaaAa 


•Biinoijo  OJV 
pnu  B}[OA  003  '058  'Oil 


-aoJ  aaafliOTJQMvre- 


'soRY^Aa  ai^Y  SHOJ.OK  'saaaHnj^sia  aHaHc[sowa.Y  .MOj>iYa>. 


HAVE  YOU  STOPPED  TO 


THAT  M.    M.    WOOD  AND  HIS 

Eureka  Porcelain  Cleat 

HAS  A  SURE  GRIP  ON  THE  CLEAT  BUSINESS? 


Why? 


/%     He  deals  square 


His  prices  are  square. 
His  cleat  is  square. 


Because: 


It  holds  the  wire  square. 
And  he  is  a  square  man. 
If  you  doubt  it,  try  him  and  see. 


M.  M.Wood, 


Pateitee  M  MainfactDrer  of  Wooil's  Electric  LiiM  anil  Railway  Specialiies. 

1536  Monadnock  Block,  Chicago. 
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GIBBS  SWITCH ! 


it 

H 

w 

P 
0 


CD 

(0 
H 

H 


H 

H 
0 


This  is  not  the  actual  size  of  the  Switch^  but  the  size  of  the  users'  opinion  of  it. 


DID  YOU  SEE  THE  WATFRHOUSEGAMBLE  ARC  LAMPS  AT  THE  CONVENTION? 


The  PERKINS  ELECTRIC  SWITCH  MFG.  GO., 


Chicago  Office  and  Storeroom: 

1536  MONADNOCK  BLK.,  CHICAGO. 

6.  W.  CONOVER,  Manager. 


Philadelphia  Office: 


Boston  Office: 


8O6  WALNUT  STREET. 

0.  D.  PIERCE,  Manager, 


182  SUMMER  STREET. 

F.  B.  SMITH,  Manager. 
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The  Peoria  Automatic  Filter 


We  candidly  recommend  to  all  users 
of  dynamos  and  other  high  speed 
fine  machinery,  as  well  as  all  other 
mechanical  appliances  where  oil  is 
used  as  a  means  of  lubrication. 

Lubricating  oil  which  has  for- 
merly been  thrown  away  and  wasted 
can  be  saved  by  the  use  of  this 
Filter  so  as  to  be  used  again  indefi- 
nitely. The  saving  is  so  great  that 
consumers  can  well  afford  to  use  a 
better  grade  of  oil. 

Correspondence  Solicited. 


Simple  in  Gonstrnction. 

Easy  in  Operation. 

Principles  of  Gonstrnction  are 
Gapillary  Attraction  and  tlie 
Sypion. 

No  water  lieing  nsed  in  the 
Filter  to  wasli  oil,  conse- 
quently the  oil  is  thoroughly 
cleaned  and  purified. 


PEOBIA  AUTOMATIC  FILTER  CO.,  PBoria,  III. 
E.E.&S.  SUPPLIES. 


We  Manufacture 


OF  ELECTRICAL  SUPPLIES, 

EMBRACING 

Everything  Necessary  for  the 

Complete  Equipment  of 

an  Electric  Plant. 

SPECIAL  ATTENTION  TO 


Volt  and  Ammeters. 


The  E.  E.  &  S.  Switch. 


Sivitch  Boards. 


Send  us  your  specifications  and  we  will  furnish  you  with  esti- 
mates.    Workmanship  tmsurpassed  on  all  our  goods. 


Motor  Fuse  Box, 


ELEGTIIIG  ENGINEERING  &  SUPPLY  CO., 

SYRACUSE,  N.Y. 

NEW  YORK  OFFICE,  136  Liberty  Street. 
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The  Best  Electric  Fan  on  the  Market. 

FOR  EITHER  ALTERNATING  OR  DIRECT  CDRRENT. 

The  Fan  is  14  inches  in  diameter. 

Will  always  start  when  current  is  on. 

Positively  self-lubricating,  will  run  a  whole  season  without  looking  after. 

It  is  so  constructed  as  to  make  it  next  to  impossible  to  get  out  of  line. 

It  is  carefully  made  in  every  detail,  almost  noiseless,  and  does  not  throw  sparks. 

AGENTS  WANTED  IN  DIFFERENT  LOCALITIES. 

FOR  FURTHER  INFORMATION  ADDRESS, 


The  W.  J.  DAVIS  ELECTRIC  CO. 


Pinsfield,  Mass. 


ELECTRIC     FAN 
£>EVICE5 


WOUND  FOR 

110 
220 
250 
500 


Volts     DIRECT    Incandescent 


Ohf  ANY 


DIRECT    Arc  Current. 


SEND     FOR     CATALOGUES. 


DiEHL  &  Company, 

385  broadway, 

New  York  City. 


CONTRACT  FOR  5,500 
LIGHTING   PLANT 

IN 

DEY  BROS.  &  GO'S 

CLOSED. 


YOU  DO  NOT  MAKE  AN  ERROR  WHEN  YOU  BUY  THE  PRODUCT  OF  THE 

Syracuse  Storage  Battery  Co. 

Under  License  of  THE  OONSOLIDATET)  ELECTRIC  STORAGE  CO. 
(The  Brush  Patent. ) 


P 


FOR  LAUNCHES, 

PHONOGRAPHS, 
CAUTERY  WORK, 

and  all  purposes  where  it  can 
be  applied. 


The  Best,  the  Lightest,  the  Most  Efficient,  the  Most  Durable  for  Traction,  Lighting,  Power. 

Not  a  single  renewal  of  plates  in  cells  mide  over  two  years  ago,  the  same  having  made  4,000  miles  of  traction  work  and  being  now  used  for  lighting  purposes. 
IMPOSSIBLE  TO   BUCKLE  OR  SHORT  CIRCUIT.  Can  be  charged  and  discharged  at  higher  rate  than  any  battery  on  the  market. 


IF  YOU  CARE  TO 

MAKE    100    MILES    OR 

MORE  TRACTION 

WORK  ON 

ONE  CHARGE,  WE  CAN 

HELP  YOU. 


The  Paragon  Plaster  Company  in  our  city  is  using  it.    Plants  now  in  the  Syracuse  Tube  Company's 
Works;  also  the  residences  of  E.  T.  Hawkins,  E.  L.  Loomis  and  A.  O.  Ames. 

FACTORY  AT  PHOENIX,  N.  Y. 
OFFICE,  38  and  39  HERALD  BUILDING,  SYRACUSE,  N.  Y. 

WRITE  US. 


NOT   THE    CHEAPEST 

IN  FIRST  COST, 

BUT 

WE    GUARANTEE    IT 

TO  DO  THE  WORK. 
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The  Boudreaux  Dynamo  Brush  Co., 


(IHCOIiFOTlATEID) 


qq6  and  228  LA  SALLE  ST.,  CHICAGO. 


EACH    LAYER    OF  THIS    ANT|-FR[CTION    METAL 


NO  COPPER. 
NO  WOVEN  WIRE. 


NO  GAUZE. 
NO  CARBON. 


Something  Infinitely  Better. 


TO  TRY  IS  TO  ADOPT  IT. 


AMERICAN  ENGINE  COMPANY 


9W^I^XXiOL  III      11^      1*^*^      1^   ,         ^^^B        W       D  19  ^^       O         ><Bm    to        Hfa^D 


Engines  or  Dynamos  - 


urnished  Together 
or  Separately. 


SPAUI.DING  VERTIGAL  ENGINE, 

COUPLED  DIRECT  TO 

Loomis  Multipolar  Generator. 


J  tj- 


PLANTS   OF   ANY   CAPACITY,    FROM   25   H.  P.  TO  2,000  H.  P. 
ONE    COMPANY.  — ONE   RESPONSIBILITY. 

ESTIMATES   FURNISHED.  SEND  FOR   NEW  CATALOGUE. 
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WE  MAKE  THIS  SWITCH  TO  SELL. 


ARC  LIGHT  KNIFE  SWITCH. 


UTICA  FUSE  BOX. 


NO  SPRINGS  TO  BREAK. 
ALWAYS  RELIABLE. 


CARRY1NG|CAPACITY  50  AMP. 


Besides  these  two  excellent  specialties  we 
manufacture    Incandescent,    Arc    and    Power    \ 
Switches;  Fuse  Boxes  and  Mast  Arms. 

General  Jobbing  and  Repairing. 


iT-      SINGLE  OR   DOUBLB  POLE. 


SPECIAL 

MiNXTFACTtrRKKS  OF 

DYNAMOS 

ATTENTION 

^^mi^. '     "^'^"^^wB^fc.^^ 

He     anil 

GIVEN  TO 
EQUIPPING 
MILLS  AND 

gfcll!*!'-?-  i|o^  ^  .i.,^)  HMm 

MOTORS 

FACTORIES. 

and 

ELECTRICAL 
APPARATUS. 

UTICA  ELECTRICAL  MF6.  i.  SUPPLY  CO.,  Utica,  N.  Y. 

To  pay  dividends,  ONONDAGA  DYNAMO  CO. 
save  them. 

FflCt   |~^^^  Reliance  Columns  prolong  the  life 

of  steam  boilers.  How  much  would  it 
be  worth  to  you  to  have  your  boilers 
last,  say,  five  years  longer  than  they  will 
otherwise  last  ? 

FSCt  2 — ^^^  Reliance  Columns  save  repair  bills. 

Leaky  tubes  and  burned  crown  sheets 
are  unknown  where  they  are  used. 

Cgpt  3 — The  Reliance  Columns  save  fuel.    5c  a 

day  pays  75/  per  annum  on  their  cost. 
Cgpt  A— The  Reliance  Columns  protect  life  and 
property.  What  would  be  the  cost  in 
life,  money  and  stoppage  of  an  explosion 
in  your  plant  ? 

Fact  5^^'^'^  Reliance  Columns  are  not  an  ex- 
pense, but  an  investment  paying  phenom- 
enal returns.  The  saving  of  fuel,  saving 
of  repairs,  and  prolonged  life  of  the 
boilers  aggregates  several  times  their 
cost  every  year. 

Fact  6 — ^^'^  Reliance  Columns  turn  loss  into 

profit.  Unless  you  are  rich  you  cannot 
afford  to  operate  boilers  without  them. 
WRITE  FOR  CIRCULARS  and  determine  the  matter 
for  yourself.  You  need  not  buy  unless 
you  wish  to. 

The  Reliance  Gauge  Company, 

SOLE  MANUFACTUKEES, 

■    85  to  95  East  Prospect  Street,  CLEVELAND,  OHIO. 


Main  Office  aflfl  Worts,  SYRACUSE, N. I, U.S. A. 


WESTERN  OFFICE, 

LESLIE  W.  COLLINS,  Manager. 


1105  Monadnock.  Chicago. 


A  LOT  OF  50  AND  100  VOLT 

SLATTERY  ALTERNATING  METERS, 

10,  35,  50  and  100  LIGHT  CAPACITY. 


ALSO  A  LARGE  QUANTITY  OF 


SERIES  ARC  LAMPS, 


1200  and  2000  C.  P. 


-AND  SOME- 


KELSCH  HAJ^GER  BOARD. 

,  (See  description  in  this  paper 

January  19,  1895.) 

PBICBS  OX  APFIilCATlOIV. 


HEINE  BOILERS  AND  HIGH  SPEED  ENGINES, 

which  were  replaced  by  larger  ones. 


Ctticago  Edisoii  Co.,n[; «»  139  Adams  St.,  CHICAGO, 
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STANDARD  PLANTE  STORAGE  BATTERIES 

Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

WILL  NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLE. 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TO  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

(  "We  wlU  place  an  equal  number  of  these  cells  in  Beriea-circuit  with  any  other  cells  of  like 

PUAI  I  l-MOP"  -<  "^^P^clty,  and  submit  them  to  charge  and  discharge  currents  as  high  as  the  circuit  can  give  and 
UnHLLCliUL*    J    receive;  and  we  guarantee  no  distortion  or  deterioration  of  plate  in  oar  cells  under  currents  that 

(,  no  other  cell  will  withstand. 


ELECTHIC  FOWEH,  STOEAQE  C0HFAIT7, 

Room  1210  Havemeyer  Building,  26  Cortlandt  Street,  New  York. 


ALTERNATING  GURRENTTRANSFORMERS 


Highest  Efficiency  Ever  Obtained. 

TRANSFORMERS 

To  order  for  any  purpose,  voltage 
or  capacity. 


ALTERNATING 
CURRENT 

MOTORS. 


Standsrd  Sizes,  5  Lights  to  2,000  Lights. 


POTENTIAL 

SWITCHES, 

Complete  Switch  Boards 

For  Central  Stations  and  Isolated  Plants. 


WAGNER  ELECTRIC  MEG.  CO.,  st  lodis,  mo. 

CHICAGO  OFFICE,  Wells  Goodhue,  1564  Monadnock  Block.     PHILADELPHIA  OFFICE,  John  Mustard,  1000  Betz  BIdg. 

EDDY  GENERATORS. 

Direct  Connected  oi  Belted  for  Electric  Railways,  Central  Stations,  Isolated  Ligbting  or  Power  Plants. 

EDDY  MOTORS-SLOW,  MEDIUM  OR  HIGH  SPEED. 

We  build  all  necessary  apparatus  for  the  transmission  of  Electrical 
Power  through  factory  or  other  buildings, 

THE  EDDY  ELECTRIC  MFG.  CO., 

WINDSOR,  CONN. 


SViVV  TOBK  OFFICE,  HAVEUEX'EB   BI/DO. 

REPRESENTED  BY: 

IValter  C.  Dlclntlre  &  Co.,  506  Commerce  »t.,  Pliiladelphla,  Fa. 
Western  £lecU'ical  Snpply  Company,  St.  l.oals,  91  o. 

F.  P.  Ijittle  Klectrical  Constractlon  &  Supply  Co. 
TV.  T.  Osborn,  Kansas  City,  aio. 

All  Our  Apparatus  Guaranteed  as  Represented. 
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STANDARD  CARBON  CO.,  Cleveland,  Ohio. 

CORED  CARBONS, 
HOLLOW  TREATED  CARBONS, 
SOLID  FORCED  CARBONS, 
SOLID  MOULDED  CARBONS, 
CARBON  BRUSHES, 
BATTERY  MATERIAL. 

Carbon  specialties  for  telephone  and  transmitter  use.    Also  Carbon 
cups  and  cylinders  for  open  and  closed  circuit  work. 


<< 


TJ5 


PLANTE  CELLS! 


(FOBMED  PLATE.) 


Pbonograph  Hen, 
Kinetoscope  UeD, 
Dentists. 


Do  you  know  anything  about 
Storage  Batteries  and  the  relative 
advantages  of  a  PLANTE  Cell  over 
a  pasted  plate? 

Do  you  know  what  some  of  the 
foremost  Telephone  Exchanges  of  the 
country  are  doing  with  our  cells? 

Write  us  stating  the  kind  of  work 
you  wish  to  do  and  we'll  tell  you  what 
you  can  depend  upon. 

WE  ARE  NOT  IN  THE  TRUST. 


Lighting  Station  Men, 
Power  Station  Men, 
Electric  Heating  Hen. 


(inrFOBU£I>  PIiATE.) 


PUMPEllY-SORlEY  STORAGE  RATTERY  COMPANY, 


Ward  S.  Arnold,  Manager. 


The  Rookery^  Chicago,  111. 


MARO  S.  CHAPMAN,  Pres. 


THOMAS  C.  PERKINS,  Vice-Pres.  JOHN  L.  BUNCE,  Sec'y  and  Treas.  TH.  GONET,  Supt. 


THE  MATHER  ELECTRIC  COMPANY, 


Power  Generators  for  Lishtins:  and  Railway  Purposes. 

Complete  Station  Equipments. 

Mather  Apparatus  for  sale  exclusively  in  their  respective  territories  by  the  following  well-known  and  reliable  Contractors: 

J.  HOLT  GATES,  1140  Monadnock  BuildiRS,  Ghicaso,  Western  Contractor. 

H.  B.  COHO  &  CO.,  803  Broadway,  Slew  forfe:    Slew  'KorU  City,  Brooklyn  and  -rlclnity  and  New  Jersey, 
e.  ai.  AureiE  B  &  CO.,  <>4  Federal  St.,  Boston,  aiass. :    Kew  England. 

H.  K.  BI/AKE,  Elmlra,  Slew  Tork:    Northern  and  TFestern  New  York. 

TJOE  WHili  &  FINCK  COUP  AN  Y,  818  Market  St.,  San  Fruiclsco,  Cal. :    Asents  for  tke  Paciilc  Coast. 
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ELECTRA  CARBONS. 


•TRADE     MARK- 


Highest  Award  at  the  World 
blaa  Exposition,  Chicago, 


'3  Coltun- 
1893. 


A  highly  EFFICIENT  and  ECONOMICAL  Arc  Light  Service 
depends  on  the  quality  of  the  Carbons. 

THE   BEST  QUALITY   IS  THE   CHEAPEST. 

High  Grade  Nuernberg  Carbons 

For  direct  and  alternating  current  Arc  Lamps,  are  the  most  economical  and  efficient  manuCEic- 
tured.     They  produce  a  very  brilliant  and  absolutely  steady  light. 


•  trade;    mark- 


Highest  Award  at  the  World's  Colaix- 
bian  Exposition,  Chicago,  1993. 


No.   38  BEAVER  STREET,  NEW  YORK, 

Sole  Importer  for  tlie  United  States,   Ca.n.a.d.a.,  Etc. 


SEND   FOR    NEW   PRICE   LISTS   AND   SAMPLES  TO 

HUGO  REISINGER, 

N^NTI^Np  ^— 't  has  come  to  my  knowledge  that  inferior  carbons  are  offered  to  the  trade  under  the  name  of  "Electra,"  which  name  has  been  properly 
\J  I  I  \^  C  •     registered  by  me  as  my  trade-mark,  and  therefore  cannot  be  used  by  anybody  else  without  infringing  on  my  rights.     Beware  of  imitations, 
and  see  that  every  packet  of  carbons  bears  the  label  with  my  trade-mark,  "Electra." 

PHffiNIX  ROBBER  INSOLATING  PAINT. 

Water,  Acid,  and  Practically  Fire  Proof. 

Manufactured  from  a  newly  discovered,  valuable  mineral, 
rich  in  its  own  natural  oils. 

A  strictly  first-class  insulating  paint  for  armatures,  fields, 
switchboards,  conduits,  iron  and  wood  poles,  connections, 
mouldings,  wires,  cut-out  boxes,  lamp  hoods  and  all  other 
kinds  of  electrical  appliances  where  high  insulation  is  desired. 

It  contains  no  crude  asphalts,  tar  or  other  deleterious 
substances.  1 

Contains  quick  drying  natural  oils  with  more  body  and  is 
far  superior  to  the  best  so  called  insulating  paint. 

Makes  a  lasting  gloss  equal  to  varnish.  Does  not  crack, 
blister  or  peel  off.    Not  affected  by  any  extremes  of  climates. 

Will  withstand  the  action  of  any  acids,  alkalies  or  salines. 
Has  no  bad  odor. 

In  use  by  some  of  the  largest  electric  light  and  electric 
railway  plants  in  the  United  States. 

JllOrilS  &  IDacGUlCIl],  indiahamTTnF^^^^^^^    s.  a. 


Notice  its 

Points  of  ExcelleDce 
over  all  other 
Materials: 


a 


LYON  BRAKE. 


INDESTRUCTIBLE  and  PRACTICAL. 

Will  Wear  Indefinitely. 


No  Ratchets  or  Gears. 

WILL   OUTWEAR  TEN    ORDINARY   HANDLES— CANNOT    SLIP. 

Switches  and  Switch-Boards 

ABE  OUR  8PBCIAI.TY. 


CONSOLIDATED  ELECTRIC  MANDFACTDRING  CO., 


BOSTON, 
MASS. 
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CHICAGO  FACTORIES. 


ELECTRIC  LIGHT 


and 


Railway 
Supplies. 


ATALOGS: 


We  issue  the  following  catalogs  descriptive 
of  our  Apparatus  and  Supplies: 


ELECTRIC  LIGHT  SUPPLIES, 
ELECTRIC  RAILWAY  SDPPLIES, 
ELECTRIC  LIGHT  APPARATUS, 
BRYANT  SWITCHES,  SOCKETS,  t^. 

Pass  &  Seymour  ChiDa  Specialties, 

FLETCHER  SPECIALTIES. 

Any  of  the  above  mailed  to  the  trade  on  application. 


Western  Electric 


NEW  YORK,  Greenvicli  and  Thames  Sts. 


GfllC&GO,  227  to  276  S.  Clinton  St. 


DENVEE,  COLO-: 

Uoimtaln  Elec.  Oo. 


CZNOINNATI,  0., 

Standard  Blec.  Works. 


SAN  FKAN0I800,  CAL.; 
Califomla  Eleo.  'Works. 


Jr?N. 


INCANDESCENT  ARC  LAMP- 

6RA.T1TY  FEED. 

The  resistance  used  with  the  lamp  is  connected  directly 
to  it  as  shown  in  the  illustration.  It  facilitates  the  hang- 
ing of  the  lamp,  and  overcomes  the  objections  made  by 
the  Fire  Underwriters  to  the  ordinary  form  of  resiatancea 
which  are  inclosed  in  boxes  placed  upon  the  wall. 
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Electric  Appliance  Company, 

242  MADISON  STREET,  CHICAGO. 
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Lawrence  Poland, 


130  W.  Second  St.,  Cincinnati,  Ohio. 


Multipolar 

and 

Bipo'ar 

Generators 

and 

Motors. 


Low  Speed, 

High 

Efficiency, 

Moderate 

Prices. 


y  ~     —  - 


A  FULL  LINE  OF  ELECTRIC  SUPPLIES. 

Write  for  prices  before  ordering  elsewhere. 


All  Colors  and  Descriptions. 


Automatic    Mercurial    Pumps 

OF  LATEST  DESIGN 
For  Incandescent  Lanip  Companies. 

Scientific  glass  apparatus  for  Laboratories,  Col- 
leges, etc.  Bellable  workmansliip  and  lowest 
prices.    Agents  wanted  In  Wastern  Cities.     ISend 

for  ue'TT  Catalogue. 

The  Jaeger  Mfg,  Co., 


169  William  St., 


NE'vv  yoisk;. 


OCTAGONAL  PINE  POLES, 
NORWAY  PINE  CROSS-ARMS, 
WHITE  OAK  PINS. 

It  vrill  pay  yoa  to  set  our  prices 
BROWNLEE  &  CO.,        -         Detroit,  Mich. 


For  the    WESTERN   ELECTRICIAN, 
— 8X.00. — 


fiOOD  PATENTS 

^Jl     Procured,    30  Years^  Practice. 

ORANT  IXSrRBD.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH.  WfSliMton.  D.  C. 


^^A^- 


I 

For  Traction  Work,  Electric 
Lighting,  Electric  Lannch,  Tele- 
graph, Phonograph,  Sarglcal,  and 
for  all  purpoaee  where  Light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &  CO., 

154  Lake  St..  Chicago. 


Miamisburg  Electric  Co.,  -   Miamisburg,  Ohio. 
IMPERIAL  DRY  BATTERY. 

Guaranteed  the  best  Dry  Battery  ever  made.  In- 
terQal  short  circuiting  or  local  action  is  eliminated. 
Will  not  deteriorate  when  not  doing  work.  Will 
hold  its  first  value  over  long  periode  of  time.  In- 
ternal resistance  small;  high  and  constant  E.  M.  F. 
Will  not  run  down  or  die  on  the  shelf.  No  bursting 
of  seals  or  oozing  of  salts  from  the  top. 

Burnley   Cartridge  Battery. 

Cartridge  or  Poroos  Cups  made  of  especially  pre- 
pared paper  One-lialf  the  size  and  one-third  the 
weight  of  other  porous  cups  Guaranteed  to  be 
equal  to  any  Satammoniac  battery  made.  The  cheap- 
est battery  now  on  the  market, 

TEMPERED  COPPER. 

All  patterns  of  tempered  copper  segments  guaran- 
teed true  to  gauge,  free  from  defects;  no  alloy;  finish 
and  temper  equaled  by  none.     Esclasive^y  used  by 
some  of  the  largest  companies  in  the  country. 
All  Batteries  tJuarrtnteed.    Send  for  Catalogue' 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


The  Only  Clocks  Used  in  theW.  U.Tel. 
^38  Co.   Time   Service. 

Mm  

NO  WINDING.      CORRECTED  HOURLY. 

SELF-f  INDi&  CLOCK  CO., 

I^^q       s6  Broa.d.-yv-a.3r,    HEV^"  YORK. 
C^QCK  0°'  Clocks  Sold.      Clocks  Rented. 

"Monarch"  Insulating  Material. 


A  hard,  black  composition,  which  is  not  liable  to 
^^  crack  or  break  during  service,  or  alter  its  form  under 
( rdinary  changes  of  temperature.  It  is  moulded  to 
exact  shape,  aod  is  suitable  for  switch-blocks,  sockets, 
bushings,  telephone  bases,  and  other  pirts  requiring 
accu'^acy  of  dimension  and  finish. 


TROLLEY  LINE  INSULATORS. 

Insulated  with  Moulded  Mica,  and  designed   with   special 

reference  to  their  strength,  dnrabiliiy  and  high 

insulating  qualities 


VULCABBSTOIff 


TTeat  F-roof  Ins-ulation. 


H.  W.  JOHNS  MFG.  CO., 

New  York,      Philadelphia,       Boston.  240  ard  2*2  Randolph  Street,  CHICAGO,  ILL. 


-*■««     THIS- 


BINDERS  ^^^T^n"  ELEcjuiciAii, 

Ha  gW   AT    av    ■  I     \^  Qjf^     DOLLAR. 


SfingiDg 

Ball 
.-LiililDiig 
=  Arresters. 


Geo,  L.Coieale  Company, '^e  Liberty  St.,  Mew  York 


MAHUFAOTTTBEBS  OF 


DIRECT  CURRENT  SLOW  SPEED  MULTIPOLAR  GENERATORS  AND  MOTORS. 

These  machines  are  constructed  with  external  armatures.    They  have  proved  remarkably  efficient  and  economical.    Used  largely  in  American  and  European  Lighting  and  Railway  Plants.     Slow  speed 

machines,  made  for  direct-connection  in  sizes  from  20  H.  P.  to  2000  H.  P. 
Advantages  of  our  ES-teraal  Armature  Type.    Maximum  paripheral  speed  of  armature  with  slowest  engine  speed.     Shortest  possible  winding  on  armature.     Liowest  Internal  resistance  of 
armature.     Only  three  to  four  volts  differance  of  pTt'Sntial  betwaea  commutator  birs.     Greitest  w-ji^ht  of  copper  per  ampare  of  current.     Greatest  radiating  surface  pjsaible.    Maximum  magnetic  eSect, 
Armatures  cannot  burn  out.     Great  campactneds.     Correct  mechanical  design.     (The  centrifugal  force  is  counteracted  effectively  by  the  inward  pull  of  the  internal  field  magnets. }    Finest  quality  of  iron,  ex- 
cellent finish,  absence  of  binding  wire.     Itt  S  years'  continaoas  service  not  oue  armature  ha'*  been  replaced,  ol'  repaired. 

OVER  200,000   H,  P.   IN    USE  tor  Railn'ay,  Lighting  aud  Motor  Service.     World's  Fair  Diploma  and  Medal  for  best  direct-connected  Generator. 

MODERATE    SPEED    BIPOLAR    GENERATORS    AND    MOTORS, 


With  Siemens  Drum  Armatures,  which  are  copied  extensively  In  this  country. 
See  our  ne^v  Catalosues.     Correspoadence  solicited. 


We  are  building  these  machines  in  sizes  from  1  H.  P.  to  150  H.  P. 


New  York,  136  Liberty  St. 
New  Orleans,  42  Union  St. 
Cincinnati,  Perin  Bidg. 


GENERAL  OFFICES,  MONADNOCK  BUILDING,  CHICAGO. 

Sales    Offices; 

Troy,  N.  Y.,  43  Fourth  St.  San  Francisco,  508  California  St.  Boston,  31  Milt  St. 

Philadelphia,  531  Chestnut  St.  Toledo,  Ohio,  518  Summitt  St.  Denver,  608  Boston  Block. 

St.  Louis,  Bank  of  Commerce  Bldg.  Detroit,  47  State  St. 


Boffalo.  N.  Y.,  Erie  Co.  Bank  Bldg 
St.  Paul,  50  GilflUan 'Block. 
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£uGE.rE  F.  T-ffTT.T.rPft,  Preet. 


W.  A.  Haihawat,  Treas.  . 


W.  H,  Sawteb,  Secy. 


AMERICAN  ELECTRICAL  WORKS, 


PBOTIDEXCK,    B.  I. 


BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC   LIGHT   LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire,- 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

Xew  Tore  Store,  V-  C.  Acfeerman.  10  CortlaBdt  St. 

Chicago  store,  F.  E.  Dooohoe,  241  Madi?on  St. 

MoNTKEAL  Branch    Eaeeae  f .  Phillips"  Electrical  Works. 


THE 


"CLARK"  WIRE, 


For  Switchboard,  Railway  aid  Slotor  use,  we  mate  all 
aizes  of  Strandad  and  Flexible  Wire  and  Cablee  witb  Cork's 
Inpniation. 

The  Clark  Wire  bae  been  before  the  public  and  in  use  for 
tbe  pa3t  niae  years,  and  has  met  witb  universal  favor. 
Thousands  of  miles  of  this  wire  have  been  sold,  and 
are  in  nee  throughoQt  the  United  States  and  Foreign  Conn- 
tries,  and  the  demand  for  it  is  constantly  increasing,  because 
ii  always  gives  perfect  eati  of  action. 


HENRY  A.  CLARK, 

Treae.  and  Gen'l  llgr. 


HERBERT  H.  EUSTIS, 

Prest.  and  Electrician. 


Clark  Electric  Specialty  Mf|.  Co., 

606  Temple  Ci  ,  Minneapolis,  Minn., 


MAKUFACTUBEES  OF 


Switch  Boards,  Battery  Boxes,  Push  Buttons, 
Rosette  Mouldings,  Etc. 

I  Correspondence  solicited. 


HEREjT  IS! 

"The  Peer" 

OF  Alil.   SNAP  SWITCHES. 

ASK  YOUR  NEAREST  SUPPLY  HOUSE  FOB  IT. 


Send  for  NEW  CATALOGUE. 


88  to  102  Cannon   St,  BRIDGFPORT,  CONN. 


In  a  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:  "  A  Thoroughly  Reli- 
able and  Desirable  Wire  in  every  respect." 

The  Rubber  used  in  inenlatlng  our  Wires  and  Cables  ts  es- 
pecially chemiGallyprepared,  and  will  not  deteriorate,  oir 
dize  or  crack,  and  will  repiain  flexible  in  extreme  cold 
weathpr.  and  is  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used,  Aerial.  Under- 
ground or  Submarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  first- class  Insulated  Wire. 

We  shall  be  pleased  to  mail  Catalogues  with  Terms  and 
Discounts  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  Hampshire  St.,  Boston,  Mass. 
8end  for  Catal4>gne. 


THE  CONSOLIDATED 


44  Bread 
Street, 


ELECTRIC 


NEW 
YORK. 


STORAGE  COMPANY. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  JBIectric,  Pneamatlc  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 

Full  Iilne  Always  in  Stock. 

W.  R.  OSTRANDER  &  CO., 

a04  Fulton  St.,  THiew  York. 
Factory,  1461  and  146.^  DeKalb  Ave.,  Brooklyn,  N.T. 

'•''=''^^'-  -■  for  New  OAtalogde.    Out  An^uat  l3t. 


.rb©mMfe,G©= 


S.  G.  BOOKER,  Supt. 

2134-2140  DeKalli  Street,  ST.  LOUIS,  MO. 

Electric  Light  Carbons 

We  make  a  specialty  of  MOTOR  and  DYNAMO  BB  TXSHES 
and  BATTEBY  MATEBIAL. 

It  -will  pay  you  to  see  our  product  and  get  our  prices  before  placing  your  orders 


t.   ' 


Arc  Lamp 
Pulley 

« 

For   support   of   arc    lamps 
over  trolley  wires. 


It  lowers  the  lamp  to  the 
side  of  the  street.  Only  one 
rope  for  operation. 


CHEAP  AND  EFFECTIVE. 


^. 


Manufactured  by 


<i._ 


Our  papa's  at  the  cooveotioQ.  He'U 
brin^  us  some  pulleys,  ^cause  we're  so 
good. 


The  Creaghead  Engineering  Co., 

294  Plum  Street,  CINCINNATI,  OHIO 

Electric  Railway  Supplies. 


"IDEAL"  INSULATED  COPPER  WIRE. 


<«j5^Mflj 


Approved  by  the  New  York  Board  of  Fire  Underwriters. 

The  Only  Authorized  FIBRE  COVERED  WIRE  for  INSIDE,  TDBE  and  CONCEALED  WORK  GENERALLY. 

It  -will  not  Deteriorate  by  long  nse,  nor  Oxidize  the  Copper.    Finished  in  the  folloiring  Styles: 
Black  Polished,  IVhite  and  Black  Glazed  Braid  and  While  Fireproof. 

V/e  can  freely  recommend  this  Wire    for   all    inside   wiring,   from  the  fact   that   recent  insulation    tests   made   by  reliable 

authorities  show  that  it  stands  very  high. 

PHILLIPS  INSULATED  WIRE  COMPANY, 


Chicago  Agents,  ELECTRIC  APPLIANCE  CO. 


Xew  Xork  Office,  39  and  41  Cortlandt  SU 
Factory,  Pawtucket,  K.  i. 
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W.  S.  EDWARDS  MFQ.  00., 


MANDFACTURERS  OF 


ELECTROLIERS, 

Combination  Fixtures, 

Electric  and  Combination  Brackets. 


EXCLUSIVE  DESIGNS. 


LOW  PRICES. 


Our  new  catalogue  of  Electric  fixures  is  now  ready. 
If  you  buy  fi.xtures  send  for  same. 

21  and  23  East  Lake  St., 


Stllwell's  Patent  live  Steam-Feed  Water  Porifler. 


Removes  all  Impuritiest 

Entirely  prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

Tie  Stllwell-Bierce  &  SiitUaile  Co,, 

OAYTON,  OHIO. 


KledoQ  Ir'tu  &  Lic'tive  Wba,  San  Francisco,  Cal.,  Pacific  Gaict  Act 


IMPORTANT  TO  COMMERCIAL  TRAVELERS, 

Oi  and  afur  December  1st,  Baggage 
Agents  of  the  B.  &  O.  R.  R.  Co.  wi  1  ac- 
cept coupons  from  mileage  boolts  issued 
by  B.  &  O.  R.  R..  P.  &  W.  R'y,  B  &  O. 
S.-W.  R'y  and  Valley  R'y  of  Ohio,  in  pay- 
ment for  excess  baggage  charges,  at  their 
face  value,  2  cents  each.  This  arrange- 
ment will  not  include  B.  &  O.  M'lejge 
Books  endorsed  "good  only  on  B.  &  O.," 
B.  &  O.  Southwestern  Mileage  Advertis- 
ing Books,  nor  books  older  than  one  year 
from  (  ale  of  issue. 


FOR  SALE,  VERY  CHEAP, 

Or  will  exchange  for  other  material. 
S  20-arc  light  V.  S.  E  L.  Co.'s  dyaamoa;  4  15-arc 
ti^ht  Hochhauseo  dynamoe;  40  500-volt  T.  H. 
street  car  motors;  100  arc  laiops;  3  steam  fire 
engines;  lot  new  magnet  wire;  H  double  hoisting 
engines;  1^  large  Ferracute  circular  theara:  ■ 
Bennett  air  compressor,  18-20x30;  1  50-ton  track 
scale:  S!H'<  new  electric  car  wheels, 

WALSH'S  SONS  &  CO..  Newark,  N.  J. 

Dealers  in  Scrap  Iron  and  lletals. 


15.000  sixteen  candle  power  genuine  Edi- 
son lamps,  msde  by  the  General  Electric 
Co.  All  voltages  from  io6  to  112.  Edison 
base  only.     In  barrel  lots  21  cents. 

E.  G.  BRUCKMAN, 
Equitable  Bldg.,  St.  Louis,  Mo. 


FOR  SALE. 

One  T.-H.  50  light,  2,000  C.  P.,  with  riug 
armature. 

Ooe  Brush  45  light,  1,200  C.  P.,  latest  typ". 

One  Brush  6co  light,  2,000  volt  alternator, 
with  extra  coil.     - 

One  National  500  light,    1,000  volt  alterna- 
tor, new  armature. 

One  U.  S.  500  light,  2.000  volt  alternato-, 
wuh  extra  armature. 

"Write  for  list  of  other  apparatus. 

BOSE  ELECTRIC  CO., 

ST.  I.Ol'IS.  MO 


BOOKS  CHEAP. 

I  HAVE   FOR  SALE: 

1  Magneto  Elec.  Machine?.  Schellen... $1.00 

1  Dynamo  Elec.  Machinery,  S.  P.  Thompson,    5  00 
1  Edison  and  His  Inventions,  McClure,  cloth,      .75 

1  Arc  and  Glow  Lamps,  Maier 3.00 

1  Elec.  LightlDg  by  Incandescencp,  Sawyer,    2.50 

1  Elec.  Transmission  of  Energy,  Kapp 3.00 

1  Practical  Information  for  Telephonists. 

Lockwood   1  25 

1  Dynamo-Tenders' H>ind-Book,  Badt 100 

1  Wrinkles  in  Eli^ctric  Lighting,  Stevens 75 

1  Experimental  Electricity,  Trevert ;.    IJO 

1  Dynamos  and  Electric  Motors,  Trevert  ...^ .50 

$22.75 
A  little  soiled,  but  in  good  order.     What  will  you 
give?      Or  would  exchange  for  Rollins'  Machine 
Oonstrnctor,  in  two  volumes.     _ 

E,  E,  GAYLORD,  Brookings,  S.  D. 


NEW  INSULATING  JOINT. 


Secteonal  View— Patented  July  10,  lS9i— Full  Size. 
For  Ineulating  Fivtures. 

Tliie  joint  conformB  to  the  requirements  of  Under- 
writers' rules.     Write  for  prices  and  circulars. 

aterstate  Comlete  Electric  Cojstrictioi  Co,, 

809  to  817  So.  7th  St..  ST.LOUIS.  t»IO. 


STREET  R.  R.TIES. 

The  ValeiiHnc-Clark  Co  , 

704  706  BOOKERT",  -  -  •  CHICAGO. 


Dynamos 

»  25  to  800  Lights. 


and  MOTORS. 

';  H.  P.  and  upward- 

The  Elliott-Lincoln  Electric  Co., 

11:24  Payne  Avenue, 

CLEVKLA^D,  OHIO. 


IGH-GRADE  TELEPHONE 

We  make  a  strictlv  first-class  ins'rument  for  exchange  eervice  and 
'    private  lines.     It  is  a  BATTKRY   TELEFHOXE   and  is 

guaranteed  not  to  infringe.     Write  for  catalogue  and  prices, 

THE   WILLIAMS   &   ABBOTT   ELECTRIC   CO., 

4(i  South  Water  Street.  CI/EVELAXU.  OHIO. 


S 


The  NOWOTNY  Telephone 

Gives  service  equal  to  the  be^t  long-distanpe  Bell  telephone,  and  nre  noted  for 
their  wonderful  volume  of  sound  and  clear  articulation  of  speech. 

We  also  llanilfacture  Batteries  for  every  known  purpose,  which  have 

a  world-wide  reputation. 

THE  NOWOTNY  ELECTRIC  CO.,  CINCINNATI  OHIO 


Books 


On  electrical  subjects   sent   to  any 

address  on  receipt  of  price,  postage 

Electrician  Publishing  Co., 

G  Lakeside  Bldg.,  -  CHICAGO. 


Free. 


This  company  la  mannfacturiDg         A  CotTipound  Magneto  Telephoiie 

Which  it  sells  outright  under  a  guarantee  both  as  to  efficiency  and  as  against  infringement  of  patents. 
It  talks  as  well  over  ooe  hundred  miles  as  any  other  Telephone  talks  over  one  mile. 
This  company  is  also  prepared  to  fully  equip  Telephone   exchanges,    (furnishine  everything  from 
the  telephone  to  the  wire  and  poles).     Private  lines.  Factory  plants,  etc.,  and  do  all    kinds  of  construc- 
tion work.     Send  for  circulars  and  price  lists 

AVKSTEBN    TEIiEPHOXE    COXSTKICTION    CO., 

530,  540  and  541  Slonadnock  Blk.,  Ctiieag:o.  111. 


GRAPHITE    SPECIALTIES 

FOB      EliKCTBICAIi      USES: 

Grmphite  Kods  of  Tsrions  liensrtlis,  from  1-S  Olun  to  lOO  niun»  Bealstanec 

to  tlio  ineh.    t^raphlte  Boxes  and  Grncible*.  Beslstlne  Baata 

of  4.000  Degree*.    Inqnlvlea  (Madly  Answered. 

IPS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 
ELECTRICITY 

Mechanics;  MecJianicol  Draicii>(j;  Arcftiitctiire;  ArchUectural  Draiving  and  Design- 
ing; Masonry;  C'arpenfnj  and  Joinery;  Ornamental  and  Structural  Iron  Work;  Steam 
Engineering  (Stationary^  Locomotive  or  Marine);  Railroad  Engineering:  Bridge 
Engineering;  Municipal  Engineering;  Plumbing  and  Heating;  Coal  and  Metal  Min- 
ing; Prospecting,  and  the  English  Branches.  Until  furtner  notice  experimental 
apparatus  will  be  furnished //'(^c  to  students.  Send  for  Free  Circular,  stating  the  sub- 
ject you  wish  to  study,  to 

Tlie  International  Correspondence  Seliools.  Seranton,  Pa. 


ip 


NiCKOLAS  &  BARR, 

aiANDFACTUBERS  OF 

OATB  CITT  SOIiDEBIKe  FrBNACF, 

28  "W.  Washington  Street,  Chicago,  III. 
The  Gate  city  soldering  furnace  has  the  following 
points  of  excellence:  1.  Economy  of  fuel. — 2.  Sim- 
plicity in  conetrnction  and  operation. — 3.  The  only 
burner  that  cannot  be  clogged  up.— 4.  Has  a  fixed 
pump.— 5.  Especially  adapted  to  plumbers',  tinners', 
cornice-makers'  ind  roofers  use,  and  for  conduit, 
electric  light  and  telephone  work  —6,  Can  be  used 
with  ease  in  strong  wind  on  roofs. 


^^h^i 


1 


I  Cheap 
|Trans= 


Lightest  Storage   Battery 

IN  T3E  MAHKET. 

Embodies  new  feature  that 
etvos  it  a  decided  advantage 
over  other  cells.  Specially  suit- 
ed for  electric  launches,  trac- 
tion and  lighting  work.  Write 
for  description  of  thla  ne-w 
discovery. 

HASCHKE  &  CREELMAN, 
Sttraee  Battery  Manufacturers, 

20-28  W.  Randolph  St.. 
Agents  wanted .         CHICAGO. 


8S4.00  SPECIAIi 

To  introduce  our  Dyna- 
mos and  Motors  of  larger 
capacity,  we  are  making  a 
specialty  of  a  high-grade 
&-llght,  16  C.  P.,  110  volt 
Dynamo,  retaining  all  the 
Bfecial  features  of  our 
larger  machines  at  a  ear- 
prising  low  price.     Send 

for  circi-lar  No.  22. 

KOTll  A  ECK,  Manufactarers  Dynamos  and 
Motors,  34  Market  St.,  Chicago- 


GOMMiiTATORS 

REFILLED. 

JSioRs.  Ciiy  Brass  Works, 

SIOVXCITI,  IOWA 


StbragilBiili 

■  /FOR  Atu'RUBPtiSEiS.  ;,;-      - 

:  BradburyTStotiieVBIectric 

- ;  j;i5tbrage/ ';  Co/, :  ;t  i;  ^- 


bLATINUM 


P] 
For  all  Purposes. 
Scrap  and  NatlTS  Platlnom  PorchaseO. 
BAKEB  &  CO^  408-414  New  Jersey 
Kailroad  Ave..  Newarfi.,  N.  J> 


E,  U.  McCOEMICK.  D.  B.  MAETIN, 

Pass.  Traffic  Mgr.  Gen'l  Pass.  &  Ticket  Agt. 

CINCINNATI. 


March  2,  1895 


WESTERN    ELECTRICIAN. 


VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CEIjBBRAT£1>  "WATER 

AVHECLi  BB  particularly  adapted  to  their  use,  on  acconnt  of  its  remarkably  steady  motion, 
high  speed  aiid  grt- at  efticieney  and  lar{:e  capacity  for  its  diameter,  being  double 
the  power  ol  moet  wheels  of  the  eome  dinmeter.  It  is  ueed  by  a  number  of  the  leading  electric  com- 
panieB  with  ^reat  satisfaction.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  useful  eSect  g^uaranteed* 

SENn  FOR  CATALOGUE  AND  PAHTICUMjARS. 

The  accompanying  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  36  H.  P.  under  38  feet  head.  Arranged  with  12-lnch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  shaft9, 
and  where  the  Bituation  admits  of  their  use  we  recommend  them. 

The  Stilwell-Bierce  &  Smitb-Vaile  Co.,  Dayton,  Ohio. 

Blsdon  Iron  &  Locomotive  Works,  San  Francisco,  Oal.,  Pacific  Coast  Agents. 


85  JOHN  STREET,  NEW  YORK, 


MANUFACTURERS  OF 


The  Celebrated  Double  Cylinder  and  other  Law  Cells, 

SAL  AMMONIAC,  BLUE  STONE,  ZINCS,  CARBONS,  ETC.,  ETC. 

FRICKS    JLUID    OOMIER.   IITTrOR.IvIA.TIOII    CHEKHE^XJI^XvY   E^XJIiNISHBilD. 


Mine 
Eliminator, 

For 

Extracting 
Oil  From 
F.xhanst. 
Knoekefl 
Out  All 
Competitors 
In  Three 
Important 
Tests. 
Send  for 
Circular. 


OUR  INDICATOR 
DEPARTMENT 


Is  complete 
with  the 
iiiONt  modern 
perfect 
articles 
ill  the  line. 
Hend  for 
<'atalosne. 
Kedaciii£ 
Wiieels, 
Flaninieter8, 
Etc. 


As  a 

Dividend 

Payer 

Nothing  Is  bo  profit- 
able In  a  small  way  as 

EUREKA  PACKING. 

Send  for  Sample. 

Hine& 
Robertson  Co., 

76  Cortlandt  St., 
TiEW  YORK. 


ROBERTSON' 
STEAM 
SEPARATOR. 


The  most  efficient 
device  for  separat- 
ins  neater  and  live 
steam. 

Get  Circular, 


Roiertson': 

Eitaust  Pipe 

Head. 

A 

First-class 
Article 
At 

Very  low 
Price. 

You  Need  One, 


ESTABLISHED    1867 


PARTRICK&  Carter  Co. 

Electrical  Supplies 

125  South  a-*  St.     Philadelphia 
Catalogues  on  Application 


HOW  WOULD  YOU 
LIKE  TO  SAVE 
75  PER  CENT.  OF 
YOUR  OIL  BILLS? 

Others  are  dolnR  it,  by 
nelng  the 

Tracy  Patent 
Oil  Filter.    W 

Large  Storage  Capacity. 
Perfect  Filtration. 
Fully  Guaranteed. 

Send  for  Treatise  on  Oil  Filtration. 

Phoenix  Automatic  Filter  Co., 

RACINE,  WIS. 

RELIABLE  AGENTS  WANTED. 
N.  B. — Mention  this  paper  when  you  write. 


YOU  CAN  HAVE  ONE ! 


Anyone  interested  In  the  art  of  electricity  can  obtain  a  copy  of  our 
new  100-page  claSBified  catalogue  of  electrical  books  which  is 

JUST  OUT. 

It  contains  a  complete  list  of  all  electrical  books  published  to  date 
and  will  prove  of  inestimable  valne  in  selecting  the  proper  works  for  the 
study  of  electricity.      We  are    ■ 

HEADQUARTERS  IN  THE  WEST 

For  electrical  books  and  can  fill  all  orders  promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  Building,  Chicago. 


The  Standard  Open  Circuit  Bat" 
teries  of  the  World. 

Sknd  for  CrRcuiAR  and  Pbicmb. 

THE  LEGLAN6HE   BAHERY  CO., 

Vt  to  If?  fast  ItUi  at,  M.  r. 


NewYork  Insulated  Wire  Co., 

S^le   ACa.n'u.feiot'ux'ex's, 

Grimstiaw  WMte  Core  and  Rav en  Gore  Wires,     Grimstiaw  Dndergronnd  Lead  CoYered  Gables, 

Competition  Line  Wires,  Grimstiaw  Tapes  and  Splicing  Compound, 
Vnlca  BnsMngs,  all  sizes,  Vnlca  Electrical  Wire  Dncts  for  Interior  Construction. 

MilNOFmOE:  <  OHIOAQO:  BOSTON:  SAN  FBANOISCO: 

13-17  Cortlandt  Street,  New  York.  6BAN0HES :{  78-82  Franklin  Street.  CongresB  Street.  102  Sacramento  Street. 
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THE  BUCKEYE  ELECTRIC  CO. 

401-404  Cuyahoga  Building,  Cleveland,  Ohio. 
753  Monadnock  Building,  Chicago,  111, 


LAMPS. 


DISTRIBUTING  AGENCIES: 


Blectrical  Engineering  Co., 

Minneapolis,  Minn. 

Oalifornia  Electrical  Works, 

San  Francisco,  Oal. 

Mississippi  Valley  Electric  Co., 

St,  Louis,  Mo. 


W.  T.  Osborn  &  Co., 

Kansas  City,  Mo. 

L.  E.  Miller, 

Houston,  Texas. 

Manliattan  Gen'l.  Construction  Co., 
NewjYork  City. 


Vallee  Bros.  &  Co., 

Philadelphia,  Pa. 

Bobbins  Electric  Co., 

Pittsburgh,  Fa. 

The  E,  O.  Bernard  Co., 

Troy,  N.  Y. 
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Electric  Go.,  Cleveland,  Ohio. 


1877. 


THIS  IS  WHAT  THEY  BOVGHT. 


Baltimore,  Md.,  April  10,  1893. 

BRUSH  ELECTRIC  CO.,  Cleveland,  Ohio. 

Gentlemen: — We  have  this  day  shipped  to  you  by  express  the 
little  Dynamo  which  was  purchased  from  you  by  our  predecessors, 
Messrs.  Davis  &  Watts  in  1877. 

This  machine  has  been  in  constant  use  since  it  was  purchased 
until  about  four  years  ago  and  then  it  was  laid  aside,  from  no  fault 
or  failure,  but  because  we  had  a  larger  one  in  circuit  for  lighting 
our  premises,  we  do  not  need  this  little  one.  The  repairs  have 
simply  amounted  to  such  supplies  as  segments  and  brushes. 

We  part  with  the  little  old  friend  regretfully,  but  consider   that 
it  is  going  home  to  rest,  and  will  be  better  preserved  than  with  us. 
Yours  very  truly, 
THE  VIADUCT  MANUFACTURING  CO., 
By  A.  G.  Davis,  Prest. 


1895. 


The  following  is  from   one   of  the   oldest  and 

largest  Electric  Light  Companies 

in  the  Country. 

February  5,  1895. 

Gentlemen: — We  have  been  in  the  local  elec- 
tric lighting  business  for  more  than  thirteen  years 
— being  one  of  the  oldest  companies  in  the  coun- 
try— and  have  used,  in  our  experience,  nearly 
every  style  of  arc  dynamo  and  lamp  placed  on 
the  market. 

For  the  past  two  years  we  have  been  using 
Brush-Adams  arc  lamps,  and  our  recent  order  to 
you  for  dynamos  of  1500-2000  C.  P.  arc  lamp 
capacity  will  indicate  what  we  think  of  Brush 
apparatus. 

As  far  as  the  Brush-Adams  lamps  are  concerned, 
we  can  only  say  that  they  have  been  by  all  odds 
the  most  satisfactory  lamps  we  have  ever  used, 
and  our  experience  with  the  Brush  dynamos  has 
been  fully  as  good. 


Double  Ijamp. 
The  UODEBDT  all- 

nislit  Arc  Ijainp. 


Ko.  11  Brush  Arc  Dynamo  n'ith  Autoniatie  Reeulator. 
Capacity  135  2O0O-C.  P.  I/amps. 

THIS  IS  WHAT  TH£Y  BOVOHT. 
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A  GOOD  ARTICLE  ATA  REASONABLE  PRICE. 


a 


>> 


We  are 


This  is  the  description  of  our  Generators  and  Motors 
given  in  last  week's  issue. 

Our  exhibit  at  the  Convention  proved 

that  we  have  "A  Good  Article," 

so  now  if  you  need  one,  write  us 
and  see  if  they  are  not 

"Reasonable 
in  Price." 


AGENTS 

for  Simplex  Wire, 
Peru  Porcelain  Goods, 
C-S    Flush    Switches,  etc. 
Automatic  Motor  Starters,  Buck- 
eye   Incandescent    Lamps,    Canvas 
Jacket     Flexible    Conduits,    Siemens    &. 
Halske    Direct-Connected    Generators,    Gen- 
eral Incandescent  Arc  Lamps,  Walker  Mfg.  Co.'s 
Railway  Apparatus.  send  us  a  sawple  order. 

WE  CARRY  A  COMPLETE  STOCK  OF  GENERAL  ELECTRICAL  SUPPLIES. 


MICHIGAN  ELECTRIC  COMPANY 

47>49  State  St.,  Datroit,  Mich. 


f 


.^    COlivfFILdE'ZE 


LIGHT  AND  POWER  CENTRAL  STATION  IN  A  SINGLE  ALTERNATING  GENERATOR, 


RENDERED  FOR  THE  FIRST  TIME  POSSIBLE  BY  OUR 


MONOCYCLIC  SYSTEM  OF 
ELECTRICAL     DISTRIBUTION. 

Arc  and  Incandescent  lighting  circuits  operated  on  the  single  phase  system  as  from  the  ordinary  alternator. 

Generators  will  carry  full  load  in  lights  or  motors  or  any  proportion  in  lights  and  the  rest  in  motors.  There 
can  be  no  unbalancing. 

Induction  motors  operated  with  results  equal  to  those  obtained  with  the  best  direct  current  shunt  motors  with 
the  same  efHciency  and  better  speed  regulation. 

May  be  adapted  to  systems  of  secondary  mains  supplied  from  large  transformers. 

For  power  purposes  equal  to  a  Polyphase  system.  With  all  the  simplicity  and  advan- 
tages of  the  single  phasesystem. 


GENERAL  ELECTRIC  COMPANY 


F 


PRINCIPAL    SALES    OFFICES: 

MAIN   OFFICE,  SCHENECTADY,  N.  Y. 


Boston  Mass.,  i8o  Summer  Street. 
New  York.  N.  Y.,  44  Broad  Street. 
Syracuse,  N.  Y..  244  West  Fayette  Street. 
Buffalo,  N.  Y.,  Erie  County  Savings  Bank  Building- 
Philadelphia,  Pa.,  509  Arch  Street- 
Pittsburg,  Pa.,  425  Wood  Street. 
Baltimore,  Md.,  227  East  German  Street. 


Atlanta,  Ga.,  Equitable  Building. 
Cincinnati,  Ohio,  264  W.  Fourth  Street, 
Columbus,  Ohio,  12^  N.  High  Street. 
Chicago,  111.,  Monadnock  Building. 
Detroit  Mich.,  isRowland  Street. 
Omaha,  Neb.,  309  South  Street. 
Kansas  City  Mo.,  New  York  Life  Building. 


For  all  business  outside  the  United  States  and  Canada— Foreie;B  I>epartinent,  Schenectady, 

For  Canada^ Canadian  CJenevol  filectric  Co.,  £«td.,  Toronto, 


St.  Louis  Mo.,  Wainwright  Building. 

Dallas,  Tex.,  Corner  Elm  and  Griffin  Streets. 

Denver,  Colo.,  505  Sixteenth  Street. 

San  Francisco,  Cal.,  15  First  Street. 

Helena,  Mont.,  Electric  Building- 

Seattle,  Washington,  Bailey  Building. 

Portland,  Ore.,  Front  and  Ankeny  Streets. 
9f.  IT.,  and  44  Broad  Street,  nfe'w  York. 
Canada. 
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THE  WESTINGHOUSE  ELECTRIC  & 
MANUFACTURING  COMPANY 

Calls  the  attention  of  users  of  electrical  apparatus  for  light  and  power  purposes 
to  its  multiphase  system  for  the  transmission  of  power  ^  and  invites  an  inspec- 
tion of  this  apparatus  at  its  new  works  at  East  Pittsburgh,  where  the  machinery 
is  now  being  driven  by  multiphase  motors. 

Notice  is  given  that  induction  motors  operated  by  the  so-called  "Mono- 
cyclic" system,  offered  for  sale  by  the  General  Electric  Company  are  in  fact 
multiphase  motors,  and  are  broadly  covered  by  the  patents  of  Nikola  Tesla 
owned  by  the  Westinghouse  Electric  &  Manufacturing  Company. 

The  motors  and  system  of  distribution  advertised  by  the  Stanley  Electric 
Company  of  Pittsfield  are  also  an  infringement  of  the  Tesla  patents. 

Suits  have  been  brought  against  each  of  these  companies,  and  are  being 
pressed  to  a  hearing  as  rapidly  as  possible. 

It  is  the  purpose  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany to  bring  suits  against  all  users  of  apparatus  infringing  the  Tesla  patents, 
in  order  that  the  rights  of  the  company  may  be  enforced. 

WESTINGHOUSE  ELECTRIC  & 
MANUFACTURING  COMPANY. 

WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  GO., 

We  manufacture  Complete  Installations  of 

ELECTRIC  JLL  JLP>I=>JLRiLXUS 

For  CENTRAL  STATION   ELECTRIC  LIGHTING, 

LONG  DISTANCE  TRANSMISSION   OF  POWER, 
ELECTRIC  RAILWAY  AND  ISOLATED  PLANTS. 

BRANCH  OFFICES  IN  ALL  LARGE  CITIES. 
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TOD 


THESE  BOOKS. 


N&W 

DYNAMO  TENDERS' 

+if\ND-BOOK. 

Bt  Lteot.  F.  E.  Badt. 

READT  FOB  DELIVERY. 

AN  ENTIBELT  NEW  WORK. 

The  latest  addition  to  our  famoua  "Hand-Booli" 
Series.     Every  practical  dynamo  man  should  have  a 
copy. 

«a6  Pages.         13S  Engravings. 

PRICE,  $1.00. 

NGANDE8GENT  W  R  NG 

h^ktid-book:. 

Br  Lieut.  F  B.  Badt. 

Fourth  Edition.                 Tenth  Thousand. 

These  tables  give,  without  loss  of  time,  exact  size 
of  wire  to  be  used.     This  is  one  of  our  famous  "Hand- 
Book"   series,   and  is  the  standard  authority  on  this 
subject  in  the  English  language. 

72  Pages.          4S  Illnstrations. 

PRICE,  $1.00. 

BELL   HANGERS^ 

■HRND-BOOK. 

Bt:  Libut.  F.  B.  Bxdt. 

Desii^ed  for  practical  men  engaged  in  any  clasi 
of  bell  or  annunciator  work.     The  only  book  of  th» 
kind  published. 

io6  Pages.            97  Illustrations. 
PRICE,  $I.OO. 

ELEGTRG-^-TRANSMSSION 

hand-book:. 

Bt  Lieut.  F.  B.  Badt. 

A  new  work  containing  tables  and  information  on 
the  electric  transmission  of  power  brought  down  to 
date.     One  of  the  most  popular  of  our  famous  "Hand- 
Book"  Series. 

97  Pages.           22  Illustrations. 
PRICE,  SI.OO. 

STBEHT  RAILWAYS. 

"THK7UIS." 

Their  Conatruetfon,  Operation  and  Maintenance. 

By  C.  B.  Faibohild. 

This  work  is  written    by   a    practical  man,    and 
should  be  in  the  hands  of  every  street    railway  em- 
ploye   in    the  United  States. 

600  Pages.        Profusely  Illustrated. 
PRICE,  $4.00. 

DYNKTV^O 

ELECTRIC  MflCfllNERY. 

By  S.  p.  Thompson. 

Fourth  edition,  revised  and  re-written.    The  most 
complete  work  on  the  dynamo  published. 

900  Pages.            Fully  Illustrated. 

PRICE,  $9.00. 

■  DICTIONRRY 

...  OF  ... 

Electrical  words, 

TERMS    AND    PHRASES. 

Bt  Edwin  J.  Houston,  A.  M. 

The  latest  edition  of  this  celebrated  wort  contains 
over    5,000    distinct    deflnitions.       As    important    as 
Webster. 

700  Pages.       750  Illustrations. 

PRICE,  $5.00. 

ELECTRIC    MOTOR 

AND  ITS  APPLICATIONS. 

By  Maktin  and  Wetzleb. 

The  first  American,  book  on   electric  motors.     A 
most  complete  work  brought  down  to  date. 

325  Pages.            354  Illustrations. 
PRICE,  $3.00. 

THE  PRACTICAL  MANAGEMENT 

OF 

DYNAMOS  AND  MOTORS. 

By  Chocker  and  Wheeler. 

The  object  of  this  work  is  to  give  simple  directionB 
for  the  practical  use  and  management  of  dynamos  and 
motors.     This  work  is  having  a  large  sale. 

100  Pages-            Fully  Illustrated. 
PRICE,  $1,00. 

Electric  Light  Specifications 

FOR  THE  USE  OF 

Engineers  and  Architects. 

Br  E,  A.  Merrill. 

This  work  gives  the  lateat  rules  of  The  National 
Electric  Light  Association,  of  the  National  Board  of 
Fire  Underwriters,  and  of  The  New  England  Insurance 
Exchange. 

176  rages, 

PRICE,  $1.50. 

THE  ELEGTRIG   RAILWAY 

IN" 

THEORY  AND  PRAGTlGE. 

Bt  Cbosby  and  Bell. 

This  is  a  complete  treatise  on  the  construction  and 
operation  of  electric  railways,  and  will  commend  It- 
self to   the  electrical  engineer,   and  to  the  practical 
manager. 

400  Pages.        Profusely  Illustrated. 
PRICE,  $2.60. 

HIGH    POTENTIf=lL 

AND 

HIGH    FREQUENCY. 

Experiments    with    Alternate     Currents. 

By  Nikola  Tesla. 

A  lecture  delivered  before  the  Institution  of  Elec- 
trical Engineers,  London. 

146  Pages.            Fully  Illustrated. 

PRICE,  $1.00. 

THE  ELECTRIC  TELEGRAPH. 

Br  F.  L.  Pope. 

The  fourteenth  edition  o£  this  celebrated  work  Is 
rewritten  and  brought  down   to  date.      A    technical 
hand-book  for  electricians,  managers  and  operators. 

234  Pages.                        Illustrated. 

PRICE,  $1.50. 

SCIENCE 

SERIES. 

The  series  now  numbers  103  volumes,  and  embraoea 
works  on  every  subject. 

16  mo.  Boards. 

PKOFUBBLY  ILLTJSTBATHD. 

Price,  50c.  Each. 

STf\NDf\RD 

ELEGTRGAL  DGTONARY. 

By  T.  O'Connor  Sloane. 

This  new  work  should  be  in  the  hands  of  all  who 
desire  to  keep  abrSastwlth  the  progress  of  the  greatest 
science  of  the  times. 

600  Pages,           300  Illustrations. 
PRICE,  $3.00. 

Any  of  the  above  books  sent  promptly,  postage  prepaid,  on  receipt  of  price. 

SEND    IN    YOUR    ORDER. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Bldit.,  Ghicaee.  IIL 
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WESTERN    ELECTRICIAN. 


INSULATING 


COMPOUNDS 
TAPE. 


WITHOUT    AN    EQUAL.  BEWARE    OF    IMITATIONS. 

OUR    TRADE=MARK    IS    ON    EVERY    PACKAGE. 

ACCEPT    NO    SUBSTITUTE.  THERE    ARE    NONE    "JUST    AS    GOOD." 

IMITATION    IS    THE    BEST    PROOF    OF    SUPERIORITY. 

The    P.  &   B.  Products    are'  in  such    demand   that    certain    manufacturers   in   their    efforts    to    effect   sales,  offer   their 
materials   under   trade-marks    so    similar    to    the    well-known    P.  &   B.  as   to   be    misleading. 

THE  STANDARD  PAINT  COMPANY, 

2  Liberty  Street,  NEW  YORK. 

^  CHICAGO: 

Metropolitan  Electric  Co., 

186-188  Fifth  Avenue. 


PHILADELPHIA: 

Novelty  Electric  Co., 

50=54  N.  4th  St. 


BOSTON : 

Pettingill= Andrews  Co., 

72-74  Federal  St. 


"c  NUTTIN 

WAX  WHEEL 


ARC  LAMP. 


THE  WAX  WHEEL. 


Built  for  All  Types  of  Current  and  Contains 


IVo 


There  is  only  ONE  POINT  OF  ADJUSTMENT  in  this  lamp  and  it  is  the  ONLY 
LAMP  ABSOLUTELY  UNAFFECTED  BY   TEMPER- 
ATURE VARIATIONS. 

Write  for  a  copy  of  the  "Wax  Wheel  Lamp". 

NUTTIN6  ELECTRIC  CO.,  1 28-130  S.  Clinton  St.,  Chicago. 
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WM.  H.  McKINLOCK,  President. 


W.  C.  McKINLOCK,  Secretary. 


P 


Metropolitan  Electric  Company 

186  and  188  Fifth  Avenue, 

CHICJLOO,  XJ.  S.  JL. 

ELECTRICAL  MERCHANDISE 


Wires,  Cables, 

Royal  Transformers, 
American  Carbon  Co.'s  Carbons, 
Metropolitan  Incandescent  Lamps, 

Electric  Soldering  Iron, 

Alien  Soldering  Stick. 


Compound, 
Armature  Varnish, 
Tape, 
Weatlier  proof  Wire, 
TRY  us  ojfCE  FOR  I.UCK.    Rjes  Regulating  Sockets, 

We  Keep  the  Best  and  Guarantee  Satisfaction.  Edison-Lelande  Batteries, 


AT  LOWEST  PRICES. 


8H1PME1IITS  PROMPT. 


Small  Orders  Given  Just  as  Good  Attention  as  Big  Ones.     Xentric  Switches. 


rnssQ 


James  Brown  &  Son  of  114  Wood  St.,  Pittsburgh,  Pa.,  have  just  com- 
pleted a  nine-story  building,  known  as  the  Smith  Building,  in  this  city. 
This  building  is  fire-proof  throughout,  having  steel  girders  and  cement 
floors.  Weather-proof  wire  and  brass  covered  conduit,  of  the  Interior  Con- 
duit make,  was  the  material  used.  All  cement  floors  were  laid  after  tubes 
and  wires  were  in  position,  which  is  generally  known  to  be  very  trying  on 
electrical  construction  work.  When  the  whole  of  the  work  was  completed 
and  building  finished,  ready  for  occupation,  a  thorough  test  was  made  by 
the  Fire  Marshal  Inspector.  Wheatstone  bridge  being  used,  and  the  re- 
sistance between  ground  and  copper  was  more  than  1,118,000  ohms;  this 
certainly  counts  with  people  that  think,  and  shows,  at  a  glance,  the  class 
of  work  that  is  done  by  this  firm. 

This  same  firm  has  been  awarded  the  contract  for  whole  of  the 
Electrical  work  of  the  Casino  Building,  Pittsburgh. 

They  are  to  place  in  position  two  45  K.  W.  Multipolar  Dynamos  of 
General  Electric  type,  one  20  horse  power  motor,  44  Arc  Lamps,  two  67 
orse  power  Russell  Engines,  and  a  large  quantity  of  Incandescent  Lights 
together  with  all  the  necessary  construction  work  for  the  above. 

This  building  is  to  be  one  of  the  finest  in  this  section  of  the  country, 
and  we  believe  this  firm  will  do  justice,  and  live  up  to  their  contract  in 
every  detail. 

The  senior  member  of  this  firm  has  had  many  years'  practical  experi- 
ence in  this  business,  and  has  completed  many  similar  contracts.  They 
carry  in  stock  a  full  line  of  Electric  Supplies  of  every  description.  They 
are  also  makers  and  dealers  in  Gas,  Electric  and  Combination  Chandeliers 
and  are  in  a  position  to  fill  all  orders  promptly,  and  it  may  be  to  the 
interest  of  intending  purchasers  to  consult  them  before  placing  their  orders. 

James  Brown  &  Son. 


QUALITY  is  our 
Standard  of  Value. 


THE  UNITED  ELECTRIC 
IMPROVEMENT  CO. 


P 


OE'IFICIE]    -A-ISTD    "V^OieiKIS: 


19th  St.  and  Allegheny  Ave.,   Philadelphia, 

Manufacturing  and  Constructing 
Electrical  Engineers. 


Complete  Alternating  Current  Equipment  for  Central  Stations. 

Direct  Current   Multipolar   and  Bipolar   Dynamos   for   Isolated   Plants, 

Storage  Battery  Installations  and  Power  Transmissions. 
Improved  Long  Distance  Series  Incandescent  Apparatus  for  Street  and 

Commercial   Illumination. 
Series  Incandescent  Lamps  for  any  Current  and  to  fit  any  Standard  Socket. 
Transformers,  Motors  and  Arc  Lamps  for  Alternating  Currents. 
The  Wirt  Improved  Volt  and   Ampere  Meter  for  Direct  and  Alternating 

Currents — dead  beat  and  can  be  left  in  circuit  continuously. 
Estimates  Furnished  for  Complete  Switch  Boards. 
Storage  Battery  Installations  for  any  Capacity  or  Service. 
Correspondence  Solicited. 


No!  we  make  the  final  break  off  from  carbons  so  that  it  is  impossible  to 
get  heat  enough  to  fuse  points  of  your  copper  contact  plates;  no  filing  off  of 
rough  points,  no  hanging  on  after  you  have  had  a  short  circuit  or  over  load, 
bound  to  work  as  easily  after  opening  1,000  times  as  it  does  when  opened  the 
first  time. 

WE  KNOW  YOU  NEED  OUR  CIRCUIT  BREAKER,  and  do  not  see  why  you 
should  delay  writing  us  any  longer.     One  burn    out   will    pay    for   a   dozen    of 

our  instruments.    To  be  used  on  the  Alternating  or  Direct  Current  Systems. 

EX    ELECTRIC    <& 


L.A.sri) 


,    AXX03 


March  2,  1895  WESTERN    ELECTRICIAN. 


The  C  &  C  Electric  Company 

mnLTIPOLAR  DYNAMOS,         BIPOLAR  DYNAMOS. 


Direct  Driven  or  Belted,  in  sizes  up  to  250  H.  P.  Up  to  100  H.  P. 

Electric  Motors,  Automatic  or  Hand  Controlled. 
Complete  Plants  for  Power  Transmission. 
Isolated  lighting  plants.  Central  Station  Apparatus. 

General  Office:  .„     ,         « .  r>...<«A..    «     . 

.,-,.,  -  .ir-tii    unni#  Works:    GARWOOD,  N,  J. 

143  Liberty  Street,  NEW  YORK.  on  central  r.  r.  of  n.  j. 

Rii*iii<^H  nwir'PB-iCHICACiO.  loeo  and  lOSl  aienadnock  Bnildlne-   BOSTON,  63  OUver  St. 
jiHAJs«^n  vx  I  ii/CB .  J  ciiEVEI,ANI>,  Cnyabosa  BnUdins.    PHII1ADEI.HIA,  633  Arch  St. 

Thayer  Hectric  Co.. 

1027  GARFIELD  BUILDING,  CLEVELAND,  OHIO. 

ELECTRICAL  SUPPLIES 

OF  ALL  KINDS 


Perfect  Satisfaction  Guaranteed  in  all  kinds  of  Engineering 

and  Construction  Work. 


ROYAL  ELECTRIC  CO.,  PEORIA,  ILL 


-lVI^3i.rvlT_rF='.A.C:^TI-JF=?^F=?^    cdf=~- 


The  Most  Reliable  ALTERNATING  Apparatus  now  on  the  Market. 

NO  COLLECTING  RINGS.    NO  COMMUTATOR.    NO  REVOLVING  FIELO  OR  ARMATURE  COILS. 

step   Down  TRANSFORMERS.  Step  Up  TRANSFORMERS. 

TRANSFORMERS  for  any  desired  Voltage.  Arc  Light  TRANSFORMERS.  Direct  Current  Generators  and  Motors. 
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Jiist  Wbat  Yod  Are  LooklDg  For  I 


A  NEW  AND  VALUABLE  BOOK. 

ELECTRIC  LIGHTING  PLANTS 

T:E3::EII3    cost    -^ISTID    O^'EIS-^TIOIiT. 


f 


Data  compiled  from  station  reports  of  electric  lighting  plants  employing  overhead  circuits,  with  suggestions  pertaining  to 

the  information  usually  desired  by  the  non-technical  purchaser. 

With  Numerous  Illustrations,  Diagrains,  Plans,  Tables,  Etc.    275  Pages,    Cloth.    Price  $2.00,  Postage  Free. 

This  work  gives  all  necessary  data  for  the  erection  of  an  electric  light  plant  of  any  size. 

THE  COST  OF  ARC  LIGHTING.  THE  COST  OF  INCANDESCENT  LIGHTING. 


READ  THE  TABLE  OF  CONTENTS: 


Alternating  Arc  Lamps,  Arc  Plants,  Belting,  Boilers,  Boiler  Settings,  Boiler  Efficiencies,  Boobs, 
Building,  Cost  of  Arc  Dynamos  and  Lamps,  Coat  of  Arc  Plants  Erected,  Cost  of  Alt-ernating  Dynamos, 
Cost  of  Alternating  Plants  Erected,  Cost  of  Belts,  Cost  of  Boilers,  Cost  of  Brick  Chimneys,  Cost  of  Cop- 
per for  Alternating  Circuit,  Cost  of  Corliss  Engines,  Cost  of  Compound  Corliss  Eneines,  Cost  of  Com- 
pound High  Speed  Engines,  Cost  of  Condensers,  Cost  of  Friction  Clutch  Pulleys,  Cost  of  Heaters,  Oost 
of  High  Speed  Engines,  Cost  of  Incandescent  Dynamos,  Cost  of  Idlers,  Cost  of  Injectors,  Cost  of 
Meters,  Cost  of  Motors,  Cost  of  Operating  Lamps  per  hoar,  Cost  of  Power  Generators.  Cost  of  Poles, 
Cost  of  PUin  Pulleys,  Cost  of  Pillow  Blocks,  Cost  of  Pumps,  Cost  of  Shafting,  Cost  of  Shaft  Couplings, 
Cost  of  Stacks— iron.  Cost  of  Stacks— brick,  Co6t  of  Steam,  Cost  of  Transformers,  Cost  of  "Wire, 
Chimneys,  Circuit  Lose,  Contract  Blanks,  Current  Distribution,  Circuits— overhead,  Circular  Mils  of 


Wire,  Depreciation,  Direct  Connected  Apparatus;  Dynamos,  Dynamo  Data,  Economy  of  Condensing, 
Economy  of  Covering  Steam  Pipes,  Economy  of  Heater,  Efficiency  of  Engines,  Engines,  Equivalent 
of  Current  in  Horse  Power,  Equivalent  Rates  of  Lighting,  Fuel,  Horse  Power  of  Belting,  Horse  Power 
of  Motors,  Horse  Power  of  Shafting,  Incandescent  Arc  Lamps,  Instruments,  Instructions  for  Employes, 
Insulation,  Labor,  Load  Chart,  Meter  Connections,  Municipal  Ownership,  Natural  Gas,  N,  E.  L,  A.  Stand- 
ard Rules,  Oil.  Outcome  of  Practical  Management,  Pole  Line.  Pulleys,  Eope  Transmission,  Resistance 
of  Wire.  Rules  — Fire  Underwriters,  Report  Com,  on  Data  N.  E.  L.  A.,  Reports  of  Cities  Owning  Plant, 
Reports  of  Cities  Contracting,  Stock  Room,  Shafting,  TransEormers.  Transformer  Curves,  Wiring 
Tables— Primary  Wiring.  Wiring  Tables— Secondary  Wiring,  Wiring  Tables,  Motor  Wiring,  Wire,  Wire 
Formula,  Water  Power,  Wood  as  Fuel. 


The  Only  Book  of  Its  Kind  in  the  English  Language.    Price,  $?.00. 


TRICITY  FOR  ENGINEERS. 


New  Edition,  Just  Out!    Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTENTS.— CHAPTER  I:  Electricity;  Positive  and  Negative;  Conductors,  Non- 
conductors and  Insulators;  Electro-Motive  Force;  Volts;  Resistance;  Ohms;  Current;  Amperes. — 
CHAPTER  II:  Dynamos;  Magnets;  Field  Coils;  Electro  Magnets;  Permanent  Magnets.- CHAPTER  III: 
Armatures,  Construction  of.  Different  Kinds  of;  Commutators,  How  Made  and  Connected;  Heating  of 
Armatures;  Eddy  Currents. — CHAPTER  IV:  The  Current;  How  Produced;  Induction;  Series  Wound 
Dynamos;  Shunt  Wound  Dynamos;  Exciting  the  Fields;  Constant  Current  and  Constant  Potential  Dyna- 
mos; Series  and  Parallel;  Parallel  or  Multiple  Arc  System. —CHAPTER  V:  Incandescent  Lamps;  Fila- 
ments; Connections;  Flashing;  Exhausting;  Testing;  Candle  Power;  Operated  in  Series;  Automatic 
Cnt-Oat;  In  Multiple  Arc  or  Parallel;  Multiple  Series;  Multiple  Series  Cut-Out;  Three  Wire  System. — 
CHAPTER  VI:  The  Arc  Light;  How  Formed;  Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or 
Globes;  Shape  of  Carbons  under  Different  Conditions  of  Burning;  Arc  Lamps;  EeErnlating  and  Cut^Out 
Mechanism;  Action  of  Current;  Clutch  Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps. — 
CHAPTER  VII:  Commutators  and  Brushes;  The  Brush  Commutators;  Brushes;  Different  Styles  of 
Brushes;  Double  Brushes;  Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position 
of  Brushes;  Sparking  at  Brushes;  Care  nf  Brushes  and  Commutators;  Flashing. — CHAPTER  VIII:  Cur- 
rent Regulation;  Hand  Regulation;  By  Position  of  Brushes:  Resistance  Box;  EesJetance  Coils.— CHAP- 
TER IX:  American  System  of  Automatic  Current  Regulation ;  The  Dynamo;  Regulator;  Action  of  Regu- 
lator.—CHAPTER  X:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of 
Circuits  through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial;  Dial 
Controller;  Circuits  and  Connections  of  No.  8  Brush  Dynamo;  Circuits  of  Compound  Wound  Constant 
Potential  Brush  Dynamo. — CHAPTER  XI:  The  Edison  System;  Automatic  Regulator;  Circuits  of  Regu- 
lator; Circuits  of  Dynamo;  Action  of  Reeulator;  Howell  Pressure  Indicator;  Diagram  of  Circuits;  De- 
scription of  Parts  and  Operation. — CHAPTER  SII:  Excelsior  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature;  Diagram  of  Circuits;  The  Regulator  and  Motor;  Action  of  Regulator. — CHAPTER 
XIII;  Schuyler  System  of  Automatic  Current  Regulation;  Dynamo;  Armature,  Commutator  and  Brushes; 
Diagram  of  Circuits  in  Armature  and  Field;  Regulator;  Circuits  in  Regulator. — CHAPTER  XIV:  Thom- 
son-Houston System  of  Automatic  Current  Regulation;  Dynamo;  Armatnre;  Commutator  and  Brushes; 
Controlling  Magnet;  Wall  Controller;  Diagram  of  Circuits;  Air  Blast.— CHAPTER  XV:  Waterhouse  Sys- 
tem of  Three-Brush  Automatic  Current  Regulation;  Dynamo;  Extra  Brush;  Resistance  Coils  and  Regu- 
lator.—CHAPTER  SVI:  .A.mpere  Meters;  Tangential  Scale;  Solenoid  Meters.— CHAPTER  XVII:  Volt- 
meters; Pressure  and  Potential  Indicators.— CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle; 
Differential  Apparatus.— CHAPTER  XIS:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Circuits 
and  Methods  of  Use;  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX:  The  Magneto 
as  a  Testing  Instrument;  Armature;  Field;  Bell;  Diagram  of  Circuits.— CHAPTER  XXI:  Coupling  Dyna- 
mos Together;  In  Series;  In  Shunt;  Series,  Shnnt  and  Compound  Wound  Machines.— CHAPTER  XXII; 
Switches  and  Switchboards;  Loop  Switch;  Plug  and  Socket;  Change  Over  Plug  and  Socket;  Conclusion. 
CHAPTER  XXIII:  Electric  Motors,  General  Principles  the  Same  as  in  Dynamos;  Types;  Shunt  and 
teries  Motors  Suitable  for  all  General  Purposes;  Regulation  of  Shunt  Motors;  Of  Series  Motors;  Conn- 
er E.  M.  F.;  Direction  of  Rotation  and  Direction  of  Current;  Starting  Motors;  Diagram  of  Connection . 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dynamos;  Principles  of  the  Field. 
Field  Current  Armature;  Winding;  Connections;  Lamination;  Different  Types  of  Alternators;  Regula- 
tion; Leading  Systems;  The  Brush  Generators;  Magnets;  Armature;  Principles  of  Induction. — CHAP- 
TER II:  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures;  Field  Magnets;  Ferranti 
Armature;  Field  Jtagnets;  Winding;  Collectors.— CHAPTER  HI:  Dynamos,  Concluded;  Siemens  Dyna- 
mo; Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo;  The  Armature;  Self  Induction;  Regula- 
tion—CHAPTER  TV":  Induction  Coils;  Converters;  Tranaformers;  Economy  of  Distribution;  An  Elec- 
trical H.  P.;  Losses  in  Conductor;  Induction  Coils;  Effect  of  Induction;  Transformers.— CHAPTER  V; 
Transformers,  Continued;  Induction  Coils;  Converters;  Transforming  Up  and  Down;  Design  of  Trans- 
formers; The  Static  Charge;  Protection  Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil 
Protector;  Different  Types  of  Transformers.-CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regu- 
lation; Winding  of  Transformers;  Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII: 
Parallel  System;  Series  Arc  Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit- 
Secondary  Circuit;  Placing  of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER 
VIII:  Lines  of  Force;  Hysteresis;  Magnetic  Penetration;  The  Circuit  of  Lines  of  Force;  Experiments 
with  Magnet;  Rapidity  of  Reversals  and  Hysteresis. — CHAPTER  IX:  Arc  Lamps;  In  Series;  The  West- 
inghouse  Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  Flat  Carbons.— CHAPTER 
X:  Arc  Lamps,  in  Multiple;  Slattery  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operation.— CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Currents  Differ 
from  those  used  with  Continuous  Currents;  Ammeters;  Voltmeters:  Description  of  Several  Forms  of 
Instruments  —CH.APTER  XII:  Measuring  Instruments,  Continued;  Hot  Wire  Instruments;  The  Cardew 
Voltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter. — CHAPTER  Xtll:  Voltmeters:  Double 
Coil  Voltmeter;  Two  Types.— CHAPTER  XIV;  Spring  Meters;  Curled  Spring  SEeter.— CH.\PTER  XV: 
Twisted  Strip  Instruments;  Diagram  of  Connectinns  and  Operation  of  Instrument.— CHAPTER  XVI; 
Becerding  Meters;  Stanley  Meter;  Construction  and  Principles  of  Operation;  Diagrams  of  Parts;  Slattery 
Induction  Meter;  Description  of  Parts  and  Principles  of  Operation;  Watt  Meter;  Thomson  Meter. 
—CHAPTER  XVII:  Generators  in  Parallel;  Difficulties  in  Operating;  Alternate  Current  Generators  in 
Parallel;  Arrangements  of  Circuits  and  Machines  for  Operating  in  Parallel;  Diagram  of  Common  Ar- 
rangement of  Machines  and  Circuits.— CHAPTER  XVIII;  Ohm's  Law;  Strength  of  Current;  Formulas 
and  Examples;  Power  and  Heating  Effects  of  Currents.— CHAPTER  XIX:  Ground  Alarms  and  Leak 
Detectors. 


PRICE,  $2.50. 


Orders  for  Above  Books,  or  any  other  Electrical  Works,  Promptly  Filled  on  Receipt  of  Price.     Postage  Prepaid. 


ELECTRICIAN  PUBLISHIN6  CO.,  6  Lakeside  BIdg.,  Chicago. 
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WESTERN    ELECTRICIAN. 


The  Walker  Mfg.  Company^ 


CLEVELAND,  OHIO, 


Manufacturers  of  all  kinds  of  Electrical  Apparatus,  specially  large  size 

GENERATORS, 

Street  Kailway  Motors, 

INCANDESCENT  MACHINES,  Etc.,  Etc. 


ARC 


INCANDESCENT  CIRCUIT! 


LAMPS 
FOR 

Both  Alternating  and  Direct. 

Standard  "Ward"  Lamps,        -        SlO  Each. 

TWO  IN  SERIES  ON  110  VOLTS.     Globe  and  Resistance,  $2  extra  per  lamp. 

A  COMPLETE  LINE  of  ENTIRELY  NEW  Arc  Lamps. 

SIMPLEST.    STRONGEST.     SUREST  FEED. 

Easiest  and  Cheapest  to  Maintain. 

SF>eCIKI-      LM7«rPS      OF=     KI_I-     KINDS. 

\A/rlte  -us  foa-  01roxi.la.r». 

We  carry  a  stock  of  FIDELITY  carbons  and  IMPORTED  CORED  carbons, 
which  we  are  selling  at  reduced  prices. 

Users  of  Arc  IjaiiipB  should  Write  ns  for  Prices. 

Electric  Construction  &  Supply  Co., 

18  Cortlandt  Street,  New  York. 

(Kstablisbed  1S81.) 

Wallace  Electric  Co,,  Agents,  307  Dearborn  Street,  Chicago,  111. 

HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  10  ampere  S.  P. 
ID  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Cut  illustrates  4-way  or  commutation 
'H  switch,  controls  a,  light  or  group  of  lights 
from  any  desired  number  of  points, 

SEWD  FOR  CATAIiOeiJE, 

THE  HART  &  HEGEMAN  MFG.  C8MPANY, 

3BCct.x-tfoxrcl.,    Oo-riTi. 


Low  Potential  Arc  Lamps. 

Alternating-Helios,  Old  Type. 
Spencer,  New  Type. 

Direct  Current-Helios,  Old  Type. 
Spencer,  New  Type. 


FOR  STREET,  PAVEMENT  AND 
INSIDE  LIGHTING. 


Our  Alternating  Lamps  have  reflector  plates.      Our  new  Direct  Current 

Lamps  do  not  see-saw  when  running  in  series. 
Our  Focusing  Lamps,  both  direct  and  alternating,  are  adapted  for  stere- 

opticon  and  photo-engraving  work. 
We  also  make  direct  current  lamps  to  be  used  on  street  railway  circuits. 


HELIOS  ELECTRIC  COMPANY, 

1310  Filbert  St.,  PHILADELPHIA.  PA. 

Eastern  Agents:    STANLEY  ELECTKIO  MFG.  CO.,  Pittsfield,  Maes. 
Western  Agents:    OENTKAL  ELECTRIC  CO.,  Chicago,  III. 
Soathweatern  Agents:  ST.  LOUIS  ELECTRICAL  SUPPLY  CO.,  St.  Louis,  Mo. 

New  York  City  Agents;  GLOBE  ELECTRICAL  SUPPLY  &  CONSTRUCTION  CO.,Vandftm  and  Green- 
wich Streets. 
MOUNTAIN  ELECTKIO  CO.,  Denver,  CoL,  Agents  for  Colorado,  Utah,   Wyoming  and  New  Mexico. 
MACHINERY  SUPPLY  CO.,  Los  Angeles,   Cal.,  Agents  for  Lower  California  and  Arizona. 
CANADIAN  GENERAL  ELECTRIC  CO.,  Toronto,  Canada,  Agents  for  Canada. 
Agent  for  Texas:  W.  T.  M.  MQTTRAM,  Dallas,  Texas. 


E.  P.  6I1EASON  MFG.  CO. 

181  to  189  Mercer  Street,  NEW  YORK. 


MANUFACTURERS    OF 


Arc  Globes,  Incandescent  Shades, 

and   Stalactites,  i 

Clusters,   Insulating   Joints, 

5racl(ets,   Holders   and   General 

Lighting   Supplies. 
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THE  COLUMBIA 


T-I-i^ 


/^r^rD 


PATENTS   FUNDAMENTAL— NON-INFRINGING. 

ffhy  Not  Own  Your  TelejliflDB  ? 


LONG  DISTANCE  BATTERY 
TRANSMITTERS 

of  the  latest  and  newest  designs  sold  outright.  No  ad- 
justment. Nothing  to  get  out  of  order.  Nothing  de- 
manding repair.  Will  convey  articulate  speech  1,000 
miles.     Constructed  of  the  best  material. 


A  TELEPHONE  RECEIVER 

of  the  newest  and  best  pattern.  Unique  in  design. 
Perfect  in  action.  Moderate  in  cost.  Small  instru- 
ments made  of  the  finest  rubber.  All  wires  and  con- 
nections within  the  case.     No  unsightly  thumbscrews. 


This  Company  owns  the  patent  for  the  improved 
Switch  for  changing  the  circuit  of -the  Telephone  on 
battery  transmitters.  Also  for  perfected  system  of 
telephone  exchanges.  The  best  DRY  BATTERY 
manufactured.     Send  for  Circular. 


THE  COLUMBIA  TELEPHONE  HANDFAGTHRING  CO., 


136,  138,  140  Front  St.,  New  York  City. 


% 


CS 


Electric  Railway  Supplies, 

Electric  Lighting  Material, 


"»* 


Electrical  House  Goods. 


<i 


^ 


^ 


co 


^' 


The  Wirt  Dynamo  Brnsh, 
Wood's  Pole  Ratchet, 
Wood's  Flexible  Pole  Bracket, 
The  W.  W.  Lightning  Arrester, 
Electrical  Specialties. 


The  Whittingham  Electric  Car  Heater, 
E.  C.  &  S.  Co.'s  Arc  Lamp, 
lona  Sockets  and  Switches, 

Electric  Light  and  Power  Controllers, 
Hope  Arc  Cnt-Onts. 


o-^ 


.0^ 


Wallace  Electric  Co., 


^ 


^^. 


^As 


Manufacturers  and  Manufacturers'  Agents, 

307  DEARBORN  STREET,  CHICAGO. 


"^^^ 
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Now  Ready! 

WESTERN  ELECTRICIAN'S 

MOONLIGHT  SCHEDULE 

FOR  1895. 
Every  Station   Needs  It. 


SEND  10  CENTS  FOR  A  COPY. 


Electrician  Publishing  Company, 

6  Lakeside  Building,  Chicago. 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


B.  J.  Arnold,  Mem.  a.  I.  e.  e., 

Consulting  Electrical  Engineer, 

'      Speclalt7:   Electric  Kallways  and  Power  Sta- 
UocB- 

574-576  Kookery,  Chicaeo. 

i   William   H.   Bryan,  M.Am.soc.M.E. 

Mechanical  and  Electrical  Engineer, 
OoDSUltallons,  Beporta,  Estimates,  Plans,  Specifications,  Superintendence,  Tests,  Purchasing. 
DESIGN  OF  CENTEAL  STATIONS  A  SPECIALTY. 

Turner  Buildinsr,  St.  Lonis. 

Chas.  G.  Armstrong, 

Expert  and 
Electrical  Engineer, 

Aaditorium  Tower,  Chicaso. 

N,  S.  Amstutz, 

Mechanical  and  Electrical  Engittter, 

Kaw  EUetrical  Davicea  Perfected  for 
Shop  Construction. 

Teeta,  Flans,  Estimates, 
Suporvition  and  Expert  Opinions. 

ay  Blaekstone  Blrts„  Cleveland,©. 

The  Allen-Hussey  Co., 

General  Electricians  and  Contractors. 
Electric  light  and  power  construction,  Incan- 
descent light    wiring;    telephone,    watchman's 
clock,  annanciator,  barglar  alarm,  electric  bell 
:  eyptems.  etc.     Estimates  furnished  from  archi- 
;  tectij'  and  engineers'  specifications.    Telephone, 
;  Main  lOiU.    Established  1889;  Incorporated  H)92. 
ail-ai3  Kandoiph  St.,  Chieaso. 

Goltz  &  Sinclair, 

Electrical  Engineers  and  Contractors, 
Manufacturers*  Agents, 
Tel.  912.             Agents  for  Ideal  Engines. 
Academy  Bldg.,  Slilwanbee,  Wis. 

ForeeBain,  E,,^„i^^,^„^ 

Consulting,              Mechanical  Engineer. 

Designing, 

Supervising,              Plans,  Specifications  and 

Conetructing,            General  Engineering. 

Testing.              Expert  In  Patent  Causes. 

Suite  1G57.  1658  and  1659 
Monadnock  Building,  CHICAGO. 

The  Consolidated  Eng.  Co., 

Designera  and  Bnilders  of  Electric 
Light  and   Power    Plants,     Electric 
Ballwaye,  Water  Works,  Ice  Making 
and  Refrigerating  Plants. 
821  Pine  Street,       -       -      -      St.  Loals. 
Alfred  C.  Einstein,  Prest.  and  Treas. 

Thomas  V.  Hall.  Vice-Prest  and  Secy. 
John  A.  Henry.  Supt.  Electrical.  Con. 

Owen  Ford, 

710  Security  Bid};..  ISt.  Louis,  DIo., 

Engineer  and  Contractor, 

Electric  Railways,  Lighting,  Power  and  Min 

ing.      Water   Works  Systems.      Power  Plants 

Developed  for  Electrical  TransmiEslon. 

E.  J.  Spencer, 

Consulting  and  Contracting 
Engineer, 

Sole  Western  Agent  for  Underground  Cables 
of  the  Safety  Insulated  Wire  &  Cable  Co. 

5IO  Security  Bldg.,  St.   I^ouis. 

H.  G.  FIELD.                                        T.  H.  HDTOHMAH,  JB. 

Field  &  Hinchman, 

Electrical  and  Mechanical 
Engineers. 
Specifications  and  Tests, 
^                3»  Clifford  St.,  Detroit.  Mich. 

' 

I 


CHICAGO  INSULATED  WIRE  CO., 


414-416  Northern  Building,  CHICAGO. 


QUALITY 

UNEQUALED. 

FACTORY 

PRODUCTION 

TRIPLED. 


Monadnock  Building,  Chicago.        THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  O. 


624  pages,  $3.00. 


mm: 


^'sleA^^L 


150  pages,  $1.00 


1^ 


135  pages,  $1.00. 


An  Excellent  Series  of  Electrical  Books. 


BY   T.    O'COHETOR.   SLOAHE. 


FOR  THE  BEGINNER  as  well  as  the  student. 


Profusely  Illustrated. 


Practical. 


Necessary  Adjuncts  to  every  Library. 


Send  in  your  Orders. 


ELECTRICIAN  PUBLISHING  COMPANY,  6  Lakeside  BIdg.,  Chicago. 


.  NUTTALL  COMPANY,  Allegheny,  Pa, 


MAKUTAOTUIIEBS  OP 

Electric  Railway 
Supplies. 


GEARS,   PINIONS, 

BEARINGS,  TROLLEYS, 

TROLLEY  WHEELS 

AND  HARPS. 


THIS  IS  THE  IMPROVED 
NUTTALL  TROLLEY. 


TRY  IT  ONCE,  AND  YOU 
WILL  WANT  NO  OTHER. 


Tlie  lun'eest  and  most  prosperons  street  rail"way  companies  in  the 
country  are  UNing  our  supplies,  and  tUey  prefer  them  <o  all  others  on 
acconnt  of  greater  strength  and  dnrabiUty.     Correspondence  solicited. 

CHA3.  J.  MAYEB,  600  Betz  BnlldlQg,  Philadelphia,  Pa.,  Middle  States  Sales  Department. 
CHAS.  N.  WOOD,  ISO  Snmmer  St.,  Boston,  Mass.,  New  England  States  Sales  Department 
STANDAED  B'Y  SUPPLY  CO.,  Monadnock  Blocli,  Chicago,  111.,  N.  W.  States  Sftles  Department. 
A.  S.  PARTRIDGE,  Bank  of  Commerce  Building,  St.  Lonls,  Mo  ,  8.  W.  States  Sales  Department, 
GHA8.  A.  OAVAdlTA,  Neave  BnJldlBs,  Clnolmiatl,  Ohio,  Central  States  Sales  Department. 


F.  A.  ESTEP, 

President  and  Treasurer. 
J.  B.  MoQINLEY, 

Vice-President. 
F.  S.  MARTIN, 

Superintendent  of  Works. 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS. 

Recent  Improvements  made  in  the  New  American  Turbine  have  Increased  the  power  eg  per  their  dlsm* 
eter,  and  prodnced  greater  efficiency  from  whole  to  half  water  than  any  other  tnrblae,  ae  evidenced  by  the 
following,  copied  from  certified  tests  made  at  Holyoke.  Mass.,  od  the  dates  named,  and  signed  by  A.  F.  SIaIc- 
TDAn.  engineer  In  charge  of  experiments,  and  E.  S.  Waters,  hydraulic  engineer. 

The  originals  of  these  certificates  and  tests  of  other  sized  wheels  can  he  seen  at  our  offlce. 


Test  of  a  45 -inch  -Wheel- July  9,  1894. 

Test  of  a  43-inoh  Wheel  -  Jaly  14, 1894. 

Head. 

Kev.per 
Min. 

On.  Ft. 
per  Sec. 

Horse 
Power. 

P'rCent 

79  76 
82.58 
82.18 
79.31 
75.52 

Head. 

Eev.per 
Mln. 

Cu,  Ft. 
per  Sec. 

Horse 
Power. 

P'rOenl 

Whole  Gate 

K 
% 
V, 

16.06 
16.42 
16.78 
11.03 
16.88 

119.17 
1(2.00 
117.33 
111.83 
118.67 

141.68 
127.18 
112.60 
98.12 
82.117 

206.27 
195.19 
176.74 
149.99 
118.40 

Wlole  Gale  16.33 
H          '•       16.66 
M          "       16.59 
%          "       17.13 
y,          "       17.48 

128.00 
134.80 
129.33 
125.25 
121.00 

134.18 
120.85 
104.85 
92  76 
70.80 

199.66 
188.14 
162.89 
142.40 
98.85 

80.60 
83.09 
82.77 
79.21 
70.60 

Por  Information  and  oatalogae  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO..Dayton,0.,U.S.  A. 


USK   THK   BEST! 

Eureka  Commutator  Compound. 

A  perfect  Compound  for  Dynamos  and  Motors. 
Worfes  on  any  Commutator  with  Copper  or  Car- 
bon Brushes,  Send  for  sample;  price  75c  per  stick. 

Eureka  Compound  Co  , 

SIOUX  FAI,IiS,  8.  D. 


THE 


CURK 


ELECTRIC  CO.,  192  Broadway,  New  York, 

Is   the   only   concern   in   the   world 
that  makes 

Arc  Lighting 

Apparatus    for   every    purpose,    and 
for  use  on  every  current. 

Our  Arc  Lamps  can  be  used  on 
any  current  whatever 


:tv£ost   IDij.ra<Tole   :Ba.tter37-   Cells   ^>xod.-v:Lced.. 


Manufactured  by  The  Butler  Hard  Rubber  Co.,  33  Mercer  St.,  N.  Y. 


lilMi 


By  £.  A.  aiEBBIIil,, 

176  Pages.    Price,  prepaid^  ti£0. 


For  the  use  of  Electricians, 
Engineers   and  Architects. 

NO    MAN 

contemplating  the  erec- 
tion of  an  electric  light 
plant  can  afford  to  be 

WITHOUT  IT. 


Electrician  PflblisliiDg  Company, 

6  UKESIDE  BUILDING,  CHICAGO. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


MAP  OF  THE  UNITED  STATES. 

A  large,  handeome  Map  of  the  United 
States,  mounted  and  suitable  for  office  ot 
home  use,  is  issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  cents  In  postage 
by  P.  S.  EusTis,  Gen'l  Pass.  Agent,  C.  B. 
&  Q.  R.  R.,  Chicago,  HI. 


PORTER  &  BUERDORF. 

BAT.gci  AGENTS  FOB 

DETROIT  SYSTEM   STREET   R'Y    MOTORS, 
Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  Bold  with 
guarantee  of  20.000  miles  without  repairs.  Instal- 
lation of  storage  battery  llglitiDg  plants  a  specialty 
Boom  808,  Ko.  31  (tniiicy  l^t.,  Cblcago, 


ORDERS 

For  any  electrical  book  pnblished  filled 
promptly  on  receipt  of  price. 

ELEOTBIOIAN  PUELIBHING  OOMPAUT, 
6  Lakeside  Bnlldiog,  Chicago. 


FUSE  WIRE )  *'»'"«» 

AND    LINKS   \  Capactt, 

FOR  ALL  SYSTEMS.    )  "'^'v^lm.. 


The  Independent  Electric  Co., 

39th  St.  and  Stewart  Ave.,  Chicago. 


THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work, 

Gives  more  poirer  as  to  diameter  iFith  a 
higher  pereentase  of  nsefal  effect  than  any  other 
'water-TFheel  heretofore  made.  All  Bizee,  right  and  left 
hand,  are  built  from  patterns  perfected  under  syatematlo  tests  in 
the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unaatisfaotory,  and 
those  contemplating  the  improvement  of  powers,  will  find  it  t« 
their  interest  to  confer  with  me,  as  I  am  AvilliBg  to  guar- 
antee results  iThere  others  have  failed,  no  mat- 
ter what  make  of  tnrbine  has  been  in  use.  STATE 
RRUriR£3I£9ITS  ANO  S£AI1>  FOB  CATA- 
1.0Gr£. 

S.  MORGAN  SMITH.  York,  Pa. 

Estimates  furnished  for  complete  power  plants  and 
recolta  xamranteedu 


PCELAIN^ 


PR« 


UFACTORY., 


On  electrical  subjects  sent 

to  any  address  on  receipt 

of   price,  postage 

Electrician  PnbllsWng  Co., 

6  Lakeside  Building. 
Chicago. 


Free. 
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ANNUNCIATORS 


That  never  fail  to  Annunciate. 


Our  other  Specialties: 

REX  Wood-box  Bells, 
ECLIPSE  Iron-box  Bells, 
SPARK  Coils, 
WOOD  Push  Buttons, 
Floor  Pushes, 
Door  Connections,  etc.,  etc. 


Patented  Sept.  27,  1892. 


"B"  STYLE. 

Made  in  Sizes  from  4  to  20  Drops. 


This  illustrates  the  inside  construction  of  our  Gravity  Drop  Annunciator  as 
applied  to  the  4  Drop  "Eclipse"  Case. 

No  Springs.    No  Screws.    Nothing  to  get  out  of  adjustment.    Simplicity  Itself. 


PROCTOR-RAYMOND 
ELECTRIC  CO., 

Rochester,  N.  Y. 


NEAV    AND    RELIABLE. 


ST.  LOUIS  ARC  CUT-OUT  SWITCH 


THOROUGHLY  WEATHERPROOF. 


NON-ARCING. 


Can  be  put  up  without  removing  cover. 


NON-COMBUSTIBLE. 


Write  for  pi-ices  and  circulars. 


Interstate  Complete  Electric  Construction  Co., 


809  TO  817  S.  SEVENTH  ST.,  ST.  LOUIS,  MO. 


COKTRACTOKS  FOR  C03IFL.ETE  SUBWAV 

STSTEUS  FOR  EliRCTHIC  RAILWAYS  AKD  GliECTBIC 

IilCiagr,  TEIiEPBONIS  AN1>  XEIiEtiBAPH  COUPASriES. 


EDWARD  S.  PEROT,  President. 

C.  eAIiIiAGHER,  Tice-P..es.  &  Oen.  algr. 

JA8.  P.  JUcQIJAlDE,  Hec.  &  Treas. 


THE  NATIONAL  CONDUIT  MANUFACTURING  CO., 

MANQFACTUEtERS  OF  WROUaHT-IRON  CI:MEHTJ.IHEI>  TUBES  FOR  ELECTRIC  SUBWAYS. 


Works,  HA8TOfeS-0N-HrJDS01V. 


Mew  York  Office,  TIMKS  BVILUIlVe. 


We  own  Patent  No.  395,584,  covering  Wrought-Iron  Cement-IJned  Pipe  for  Subways  and  the  method  ol  Laying.     Also.  Patents  Noa.  413,234  and  416,235  for  Dlstributlnfi  Boxes.     Over  9,000,000  feet  of  tbis 
Bnbway  Conatructed  by  aa  noiv  in  use  in  the  United  States  and  Vanad 


INCANDESCENT 


STREET  LIGHTING  FROM  ALTERNATING  CURRENT  DYNAMOS. 

Series  Lamps.  Series  Sockets.  Street  Fixtures. 

Incandescent  Lamps  for  Arc  and  Multiple  Circuits. 

Trial  orders  mean  permanent  business.     Correspondence  solicited. 

BERNSTEIN  ELECTRIC  CO.,        -        Boston,  Mass. 


HAVE 

YOU 

READ 


iDveDtioDS,  Rfisearclies  aii  Writiigs  of  Nitola  Tesla, 

By  THOUAS  COIAUEBFOBD  MAJtTIN. 

600  Pages,  830  /llustrationa  and  New  Portrait. 


BUB  PAQB  ZVI  FOR  TABI.E  OF  OONTEHTS.  OBDBB  AT  ONCi:. 


TESLA'S 

NEW 

BOOK? 
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Now  READY!     Now  READY! 

The  TelepboDe  jland-Book. 

By   HERBEXR.T  LAWS   WRBB. 

146  Pages.     138  Illustrations.    Cloth.    Hand-book  Size.    Price,  Postage  Free,  $1.00. 
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TELEPHONE   HAND-BOOK. 


ductor.     In    the   D'Arsonral   receiver  a  curved  per- 
manent ma^uK't,  is  used,  one  iDole  of  which  terminates 


FIGS.  27  AND  2S.    d'arsonval  receiver. 
in  a  soft  iron  polepiece  that  serves  as  the  core  of  tlie 
coil,  and  the  other  in  an  iron  box,  or  cylinder,  that 


FIG.  29.    mekcadiee's  bi-telephone.   T  T  receiv- 
ers,   V  SPHINS,  if  maonet,   E  nut,   R  steel 

STRIP,  ^4  SCREW  CLAMPING  li  TO  V,  (l  d'  METAL 

COLLAR    CLAMPING   FtO  RECEIVER   CASE, 

//  TERMINALS  OP  COIL  «  CONNECTING 

SCREW,  C '    SOFT    RUBBER   NIPPLE 

FOE     EARPIECE. 

completely  encloses  the  coil.  The  two  poles  are  mag- 
netically insulated  from  each  other  by  the  wooden 
case,  to  the  upper  part  of  which  the  diaphragm  is 
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appeared  on  the  scene  with  an  application  for  a 
patent  on  a  microphonic  transmitter,  and  according 
to  the  rules  of  the  Patent  OfBce  no  patent  could  be 
issued  to  any  of  the  three  until  it  was  determined 
whether  the  Drawbaugh  claim  was  valid  or  not. 
This  was  finally  decided  against  Drawbaugh,  as 
it  was  proved  that  the  Edison  carbon  trans- 
mitter had  been  in  public  use  for  more  than 
two  years  before  Drawbaugh  made  his  application 
for  a  patent,  and  his  application  was  thrown  out.  A 
patent  was  then   issued   to   Berliner   on  the   broad 


mm^iim. 

^      W 

,i^^ 

1 

1 

^V  .       \ 

44.      BERLINER'S  FIRST 
TRANSMITTER. 


FIG.  45.  BERLINER  CAR- 
BON  TEANSMITTER. 


principle  of  the  microphone  transmitter  in  November, 
1891.  In  May  of  the  following  year  a  patent  was 
issued  to  Edison,  so  that  both  sides  of  the  interference 
eventually  got  their  patents — more  than  fourteen 
years  after  the  filing  of  the  original  applications. 

78.  Both  Berliner  and  Edison  obtained  in  1878 
patents  on  special  forms  of  transmitters  designed  in 
accordance  with  the  principles  laid  down  in  their 
applications  for  the  broad  principle  of  battery  tele- 
phones, and  the  Berliner  transmitter  especially  has 
been  modified  out  of  all  semblance  to  its  original  form. 
The  broad  claim  in  the  Berliner  patent  is  as  follows: 
"The  method  of  producing  in  a  circuit  electrical 
undulations  similar  in  form  to  sound  waves  by  caus- 
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A  Testiinoflial  from  tliG  Laloratoiy  of  Tlos.  A.  EJisoB. 

URA^uE.  X.  J..  February  0.  1S94. 
CLOyBKOCK  STEAM  BOILER  WOSKS,  Brooklyn,  X.  T. 

Deak  Sirs: — Your  letter  of  the  30th  ultimo  is  received.  I  have  a  Climax 
boiler,  and  it  is  giving  great  satisfaction.  Taking  everything  in  consideration,  it 
is,  in  my  opinion,  pracrieally  and  theoretically,  The  best  boiler  so  far  invented. 

THOS.  A.  EDISON. 

Every  Light  and  Power  reader  of  the  Western  Electrician  would  do  well  to 
commit  to  memorv  the  above  testimonial. 


Watertown  Engines 


THE 


cc 


CLIMAX  STEAM  GENERATOR 
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Has  bt'cn  ackiiuwlfdtred  by  all  pr;tctical  minds  the  best  boiler  invented. 


MAXUFACTDRED  BY 


The  Clonbrock  Steam  Boiler  Co., 

564,  566,  668  and  570  SMITH  STREET, 

SEND  FOR  NEW  CATALOGUE.  BROOKLYX.  N.  T. 

GEO.  P.  FI.INIIf,  Boom  31  Equitable  BIdg.,  Boston,  aiass.,  Xew  England  Agt. 

New  Dynamo  Tenders'  Hand-Book. 


By  F.  B.  BADT. 

226  Pages,  140  Illustrations      FlexibleCloth  Binding. 
5  1-2x3  inches.     Price  $1.00. 


Size  of  Type  Page 


This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  5,000  of  the  new. 

Electrician  Publishing  Co., 

6  Lakeside  Building,  CHICAGO. 


Will     meet   any   guaranty    in    regulation, 
economy  or  general  efficiency. 

Watertown  Steam  Engine  Go,, 

WATERTOWN,  N^Y. 

Watertown  Steam  Engine  Co.,  1136  Monadnock  Elk.,  Chicago. 
Watertown  SteamEngine  Co.,  iLiU  Third  Ave.  N-.  Minneapolis. 
Watertown  Steam  Engine  Co.,  ^24  W.  Main  St ,  Louisville, 
Eowell  &  Chase  Machinery  Co.,  Kansaa  City, 
Pood  Machinery  Co.,  St.  Louia, 


ERIE  CITY  IRON  WORKS, 

INCORPORATED. 

JEannfactnrersof  BIOH  and  JIEDIinil  [^PEED 

Automatic 


and 

RETURN  TUBULAR,  LOCOMOTIVE 
AND  VERTICAL 


1510  OLD  COLONY  BLDG..  CHICAGO. 


VULCANIZED  FIBRE  GO. 


SOIi£  HANVFACTVBEBS  OF 

HARD  VULCANIZED  FIBRE 

In  Sheets.  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray.    Pend  for  Catalogue  and  Prices. 

wj^iS^iPT^V.n^i.  The  Standard  Electrical  Insulating  Material  of  tlie  World.    14  Si^'^r:  ^.jt 


Our  24-page  cataiutrue  of  Organs, 
also  our  new  and  elegant  catalogue 
or  Pianos,  containing  16  pp.  We 
have  the  largest  manuTactory  ia 
the  world.from  whirh  we  seildirect 
totheconsumerat  wholesale  prices, 
thussavingiheproIHsof  thedealer 
and  the  commissioris  of  the  agents. 
We  f  urnisb  a  li  rat-class  Or£ran,%s-ar- 
ranted  20  years,  with  ©07  E?ff5 
stool  and  book, foroiily  ©SIbwU 

Ko  money  required  until  instru- 
ment has  been  thoroui:bly  tested 
in  jonrco-n  house.  Soldoniastal- 
menis.    Easy  payment. 

We  positively  muirantec  every 
OrganandPianoSjj/ears.  Send  for 
catalogue  at  once  if  j'ou  wantto  ob. 
tain  the  greatest  bargain  on  earth. 
Write  name  and-  J.ddress  plainly, 
and  we  will  send  by  mail  same  day 
letter  Is  received.  As  an  advertise- 
ment, we  will  sell  the  first  Piano  of 
our  make  i  n  a  ^  I  ^  E  Stool,  booR 
place  for  only  w  I  Ivi  and  cover 
free.  Regular  pi;ii_e,?3.5d. 
BEETHOVEN  PIANO  &.  ORGAN  CO.,  P.  O.  Box    l309  WASHINGTON 


N.  J. 


Our  New  Book  Catalogue 


Which  is  now  ready,  contains  100  pages  and  will  be 
found  of  unusual  interest.  Anyone  wishing  to  obtain 
a  complete  list  of  all  the  electrical  books  published 
to  date,  together  with  descriptions  of  the  most  im- 
portant, can  do  so  by  writing  us. 

ELECTRICIAN  PUBLISHING  CO. 

•  6  Lakeside  Building.  CHICAGO. 


J.  C.  BRILL  COMPANY,  PHILADELPHIA, 

BUILBEES  OF  EAILWAT  AND  TEAMWAT  OARS  OF  ALL  OLASSES. 


THE 
IIMPROVED 


ROOT 


WATER 
TUBE 


BOILER. 


Best  Adapted  to 

High  Pressures. 

HIGHEST  ECONOMY. 

Absolutely  Dry  Steam. 


ABENDROTH  &  ROOT 

MFG.  CO., 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R'y- 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'clock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  office,  207  Clark  Street. 


Gleveland.O. 

80  SENECA  ST., 

Near  Daion  Dtpot, 

,  New  Gear  Shop. 

GEO.  B.  GRANT. 


tuipruveil  Ixaclne  High  Speed 


iOPERIOR-REfiOlAnON 
AHo  ECONOMY  TOR  . 

||ECTRIc||G|fTlN6 

■c^^  PURPOSES 


All  sizes  carried  In. 

slock. 
Over  2,000  In 

use. 


Alarine  and 
Tacht  Eneines, 

Porcupine 

and  Tubular 

ISoilers. 


Eacine 
Hardware  to.,  wokks:  eacinb,  wis. 

W.  F.  PARISH,  General  Sales  Manager, 

Home  Insurancp  Building.  CHICAGO 


^^im^^2^s  PH  o  s  p  H  o  r-b  r  o  hwe 


REC.JRADE  MARKS. 


Special  atteatioD  given  to  the  ballding  of  Electric  Motor  end  Trail  Oars, 
ulldera  of  Brill  No.  31  Truck  with  soLld  forged  frame, and  *'Eure^a*'  Maximum  Traction  Pivotal  Truck. 


Ingots,  Castings,  Wire,  Sheet  &c. 

ThePhosphor  Bronze  Smelting Co.liMiTED 

2  200WASHIigGT0NAVE.,PHILflDELPH|A.,PA. 

ORIGINAL  MANUFACTURERS  OF  PHOSPHOR-" 

Bronze  in  the  United  States  and  Sole 
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CUT  ^  YOUR 

ARC  LAMPS,        MOTORS, 
CONVERTERS, 

Transformers,     Isolated  Groups, 

EBQM  Central  Station 

WHENEVER  YOUR  SERVICE  REQUIRES. 


OUR  NEW  (MODEL  1895) 

ELECTRIC  LIGHTiNP  POWER  CONTROLLERS 

Have  been  thoroughly  tested  and  are  heartily  endorsed  ^ 

by  well  known  E.  L.  managers.     They  are 

EFFICIENT,      RELIABLE,      CHEAP. 


FOR    PAR/riGULARS    ADDRKSS 


Electric  Selector  &  Sieoal  Company, 

45  BROADWAY,  NEW  YORK 

OR  ANY  OF  THE  COMPANY'S  AGENTS. 
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THE 


WE  MANUFACTURE 


QUALITY- 
RELIABIL- 
ITY 


IN 


THE  MOST  EFFICIENT 
ARC  AND  ALTERNATING 
ELECTRIC  LIGHTING  APPARATOS 

OFFERED  TO  THE  PUBLIC. 


Station  Managers  Should  Remember  that 


FORT  WAYNE 


BUCKLEY'S  "ELECTRIC  LIGHTING    1^ 
PLANTS,  THEIR  COST  «"■> 
OPERATION," 

^        Will  be  an  -■ 

INVALUABLE  AID  TO  THEM 

Tn  Operating  Lighting  Plants, 


Branch  Offices ; 


'l^HI 


ELECTRIC 
CORPORATION, 


Bound  in  Cloth, 
Bound  in  Paper, 


$2.00. 
$1.00. 


OIST  T?sr-A--2-iTE,  liTO 


WEW  -roBK  CITS':  115  Broadway. 

CHICAeO:  185  Itearborn  St. 

PHII^ADELPHIA:  007  Filbert  St. 

B08T0K,  MASS.:  17  federal  St. 

BIKW  OBI.EASIS.  I/A.:  Sonthern  Electilc  Dlfg.  A  Supply  Co. 

OHAHA.  BfEB   :  104  Bee  Bnildins. 

HIMNEAPOIilS,  nilNlv.:  Mew  York  life  Bnildine. 

ClUrcIsrWATi,  OHIO.:  4oa  Xeave  Bnildlne. 

SAN  ANTOIVIO,  TEX.:  207  l.asoya  Sf. 

BICHUOaiD,  VA.:  Chamber  of  Commerce. 

ST.  liOUIS,  MO.,  GO  Turner  Bnlldine- 

BOCHESTEB,  M.  X.:  Powers  Building 

COIiUIIBlJS,  OHIO. :  57  East  State  St. 

8AJV  FKANCISCO:  Elec.  Imp.  Co.,  35  HTew  aiontgomery  St 

PITTSBDR<>H,  PA.,  405  Times  Building. 
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5^V    '895- 


"WTiy  not  ffet 
the  best  ? 


"''•  .C^ 


trial  order. 


♦^  ^  "CUPS 


C.  F.  SPI4ITJDOBF,  Manufacturer  of 


Telephone  Bobbins  and  Spark  Coils. 

17  to  27  Vandewater  St.,  New  Tort 


The  Johnston    ^-M 


Rail  Bond. 

(Patented  July  17, 1894.) 

For  electrical  contact  both  sides  of  the  rail  are  used.  The  nuts  have 
twelve  times  the  cross-section  of  the  copper  conducting  rod.  Under  the 
nuts  the  rail  is  smoothed  and  brightened  by  a  special  tool.  The  nuts  are 
also,  smooth  and  bright. 

A  firm  mechanical,  electrical  and  water-tight  joint  is  made. 

The  usual  length  is  30  inches,  of  00  and  0000  copper  rod. 

Address  the  manufacturers, 

John^A.  Roebling's  Sons  Co., 

New  York.  Chicago.  San  Francisco.  TRENTON,  N.  J 


HARDEMED-STtEU 

ADJUSTABLE- DIES 
EXACT  SlZElROfl  ano  VjzS  OVER 
IRQNCUTWITH-SAMEDIE- 


Jfm  fofi  2S°  PMf 

/i i C/ST/f/t T£D  Ci^Tfli.OOtJ£- 


N^-^^sT  CHIC/l(iQ-ILLU-5A- 


FACTS 


ELECTRICALLY  DRIVEN  MACHINERY  IS  MODERN  AND  PROPER. 
|)CROCKER-WHEELER  APPARATUS  IS  THE  BEST  FOR  THIS  PURPOSE. 

I 


LIBERALLY  PROPORTIONED,  A  GENEROUS  FACTOR  OF  SAFETY  AND  ALWAYS  EFFECTIVE 
IF  YOU  ALLOW  US  TO  ADVISE  YOU. 

MANVFACTUREKS  AND  ELECTRICAL  ENGINEERS, 

NEW  YORK,     CHICAGO,      BOSTON,      PHILADELPHIA. 


CROCKER-WHEELER  ELECTRIC  CO., 


COMMERCIAL  ELECTRIC  COMPANY, 


119  South  Tennessee  Street, 
INDIANAPOLIS,    -     -     INDIANA. 

DYNAMOS  and  MOTORS. 


^ 


?    ■  '  #    GENUINE  RAWHIDE 
_LAeE  LEATHER. 
ejSHULTZ'S  PATENT 
A    IPULLEY  COVER. 

WOVEN  LEATHER  jJNK  BELTJNGfe^^^^^teLT  CEMENT. 
ogELTINGr.  St.  Ionia,  Ho.,  IP.  S.  A.  — --.^-J     1^         -^ 

BK4N0HES:  1  4  Summer  St.,  Boston;    113  Liberty  St.,  New  Tori;    120  North  3ii  St.,  PMladelphia. 

LUIMDELL 

DYNAMOS 
AND  MOTORS. 

Direct  Current,   Slow  Speed, 

Iron  Clad, 

In  Sizes  up  to  30  Kilowatts. 

Lundell  Dynamos  directly  connected 
to  any  type  of  high  speed  engines. 

For  Lundell  Dynamo  and  Motor  cata- 
logues, prices,  etc.,  address  the 

Interior  Conduit 
&  Insulation  Co. 

44  Broad  St.,  N.  Y. 
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THE  "LEWIS 


Improved 
Gas  »"•<  Vapor 
Engine 

For  Rmming  Isolated 
Slectric  Plants, 

Is  ■warranted  to  give  a  perfectly 
steady  light,  and  to  produce  the 
same  cheaper  thEin  gas  and  very 
mach  cheaper  than  If  purchased 
from  a  central  plant. 

For  prices  and  particulars  in- 
quire of  the 

WEBSTER  MFG.  CO., 


1075  AVest  Fifteentli  Street, 


Electric  Lighting  and 
Power  Apparatus. 


THE 


The  Brush  Double  Ajc 
Lamp  Patents  sustained  by 


repeated  decisiona 
oJU.  8.  Courts. 


BRUSH 


ELECTRIC  CO., 


No.  10  Arc  Dynamo,  100  lights.  2,000  candle  power. 


igencles  in  all  large  cltisB. 

The  BuEsell  &    Officer   Electrical 

Construction  Co.,  Denver,  Col. 
Bagnall  &  Hlllle,yokohama,  Japan. 


Office  and  TVerks^  Cor.  Belden  and  Mason  Sts.. 


CliFTBrAJ^D,  OMIO. 


$3  per  Annum. 


Elf<!r<i»a  I'aaiiihio^  C"m(j&aj,   Clilcij©. 


EVERY  SATURDAY. 


Vol.  XVI. 


CHICAGO,  MARCH  9.  1895. 


1  O  cents  per  Copy. 


No.  10 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

"''kr.'hixson'"'         Simplex  Hlectrical  Company, 

1137  Monadnock  Block.  CHICAGO.  75-81   Cornhill,  BOSTON,  MASS. 


ANDERSON  STEEL  TROLLEY  POLES  AND  HARPS. 


PIVOTAL  BOSTON  TROLLEYS. 


KeceiTed  onlj'  Award  for  Trolleys  at  Cblcago, 

Manufactured  by    ALBERT  A  J.  M.  ANDJERSON,    289-293  A  St.,  Boston,  Mass. 


Armatures 

Rewound. 
Dynamos 

Bepalred. 


liASIP  AX»    BVAiAllO    SUFPL.LBM 

FOB 

Amerioau  and  Schnrler 
Arc  Systems. 


Commutatora  Mad<* 

and  Refitted. 
Special  attention  to 

Street  Car  Work. 


CHAS.  J.  BOCUE,  206  Centre  St.,  New  York. 


ELECTRIC    APPLIANCE    COMPANY, 

»*■£  3Iadi8on  Street,  CHICJlC!0. 

WE  AKE  NOW  EXCLUSIVE  AGENTS  FOE  THE  CELEBKATED 

PACKARD  LAMPS 

IN  THE  GEEAT  NOETH WEST,  AND  OAN  EILL  ALI,  OKDEES  FEOM 
THAT  TFERITOEY  PEOMPTLT  FOE  LAMPS  OF  ALL  BASES, 
VOLTAGES  AND  CANDLE  POWEES. 

ManuEacturere:  New  York  k  Ohio  Co.,  Warren,  Ohio. 
MANTrFAOTUEEE  OP 

IHSUIaATESD    EIiEGTRIG  WIREp 

FLKXIBLE  COBDS  and  CABLES. 


eoo  and  90»  Kerth  Tlitrd  Street. 


PHIIiADKliPHIA,  PA. 


KEYSTONE  INSTRUMENTS. 


Ceo.  L.  Colgate  Company, 

186  liiberty  St..  Hew  Tnrli. 


WILLABD  L.  OANDEE,   )  „^-,„..,  w.„.™«, 

a.  DHEANT  OHEEYEE,  (  BuslnBes  Managers. 


GEO.  T.  MANSON, 

Genu  Snpt 


W.  H.  B0DQIN8, 

Secretary. 


THE  OKONITE  COMPANY, 


LIHITED, 


13  Park  Row,  New  York. 

INSULATED 

WIRES  AiDCABLES, 

For  Aerial,  Submarine  and  Underground  Uic, 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Tapet 

BRANCHES  iChicagro.  Boston,  Philadelphia,  Pittsburgrh,  Minneapolis,  Cincinnati, 
Kansas  City,  Omaha,  I.ouisville,  St.  Louis,  San  Francisco,  London  and  No.  AmerJc. 


IMPORTED 


Carbons 


FOR  ARC  LIGHTS. 


EQUALTOTHE 
BEST. 

Kept  in  Stock. 

Ed  Wertheim.  cmcAco. 


BEST  OF  ALL  IS 

Kade  by  3.  H.  B1JNNBI.Ii  A.  CO.,  79  Cortlandt  St.,  ?rew  Tork. 

Beit  OoDStmction  and  In^edlents.  Strongest,  most  Dnrable  and  Bellshle.  Size  6zaH,  flO  ctf.  p»r  M^ 

LIBEBAL  DISCOnNTS. 


16C.P.inliW.lots.25c.'' 
32C.P.iiiiiliUots,35c. 


16C.P, 


incliored  Fila- 
ment By.  Lamp, 


mi 


INCANDESCENT  LAMP. 

N.  t  0.  PATENTS.- 


Specip.l  Prices  TPill  be  made 
to  Large  Consumers. 


I  BEACON  VACUUM   PUMP  & 

ELECTRICAL  CO. 

Headquarters.  Irvinglon  St., 

Boston,  Mass. 

Offices : 

NEW  YOEK,  39  Oortlandt  St. 
PHILADELPHIA. 

213  South  6th  Street. 


FOB     EIiBOTBICAXi     USES: 

€>rapUte  Bods  of  'Fsrlons  Iiencrtlis,  ftom  1-5  Oh^  to  100  oiinu  Beslatanca 

to  tho  Inch,    wraphlte  Boxes  and  Crmelbles,  BeaUtlne  Kaata 

of  4.O0O  Aesreea.    Inqnines  eiadly  AnswereaT 

ros.  DIXON  CRUCIBIE  CO.,      Jersey  City,  H.  J. 

INSULATED  WIRES  and  CABLES 

Aerial,  Undergn'Oiind  and  Snbniarine. 

for  Telephone,  Telesraph,  liisht  and  Power. 


H.EBITE  TAPES. 


Write  for  catalogues,  samples  and  pricea. 


W.  B.  BKIXEY,  Mfr.,  J.  B.  HA3I,  6en<l  Agent 

S03  Broadway,  New  forR. 
S.  F.  B.  MOKSB  &  CO.,  CAIilFORNIA  Bl^BC.  YVHLS., 

Cbtcaeo,  III.  tilan  Francisco,  Cal. 

NEW  OR1.BANS  BE.BC.  CO.,  New  Orleans,  La. 

WESTON  ENGINES. 

High  Pressure  Boilers. 

Complete  Power  Plants. 

Estiixiat^s  and  Drawings  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 


REPKESENTATIV'ES. 

JULIAN  SCHOCL  Si  CO.,    -  126  Liberty  St.,  N.  Y.  City. 
HOFF.MAN-EUSSELL  CO.,  -    82  Lake  St,  Chicago,  III. 
SOKANTON  SUPPLY  iiMACH'Y  CO..   -    Scranton,  Pa. 
THOS.  K.  CAREY  i;  BEOS.  CO..  2';  Light  St..  Baltimore.  .Md 


iROLL-DROPi 

COMMUTATOR  BAB5. 

FOBEST  CITY  ELECTRIO  WORKS,       -       Cleveland,  Ohio. 

PARTRIDGE 
".r  CARBON  CO. 


Send  f>r 
Samples. 


THE  BALL  ^  WOOD  COMPANY, 

Bnilders  of  ImproTod  Antomatio  Gut-off  Engines  • 


RBPRESENTATIVeS : 

Stern  &  Silverman,  707  Arch  St.,  PhilBdelphla,  Pa.  C.  E.  Sfirsent,  Home  lus.  Bldg.,  Chicago,  Hi. 

George  JM.  Kenyon,  Endicott  Arcade,  St.  Paal,  Jlinn.  -James  &  Company,  Chattanooga,  Teun. 


STANDARD  UNDERGROUND  GABLE  GO,,  U/IRF^  and  HARLf S 

THE  EOOEEEY,  WESTIN'QHOUSE  BUILDING,  TIMES  BUILDING,  H     I    I    I   ^^  ^J  UIIU  ^J   H   ^J   ^^  ^^  ^V  ■ 

CHJCiGO.  PITTSBUBQ.  NEW  YORK.  ^  ^      ■    ■    ■   ^^    ■^^  '^^    m    m   ^^    ^^  ^^    -^    y 


Cable  Contracts  Taken  Inolndins  Installation. 


O-srerlaead.   and.  XJnd.ergroTj.n.d.. 
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.^^    COUvdlFX-IEXE: 


Central  Station 


IHJ" 


Induction  Motor. 


A  Single  Alternating  Generator, 

Rendered  for  the  first  time  possible  by  our 


Arc   and    Incandescent 

Lighting  Circuits 

Operated 

on  the 

Single  Phase  System 

as  from 

the  Ordinary  Alternator. 


Generators  will  carry  full 

Load  in  Lights  or 

Motors 

or  any  proportion  in 

Lights    and   the    rest    in 

Motors.     There 

can  be 
no  unbalancing. 


to 


Induction  Motors 

Operated 

with    Results    Equal  ^ 

those   Obtained 

with  the 

Best  Direct  Current 

Shunt  Motors 

with  the 

Same  Efficiency 

and  Better 

Speed  Regulation. 


May  be  Adapted  to 

Systems  of 

Secondary  Mains 

Supplied  from  Large 

Transformers. 


.150  K.  W.  Monocyclic  Generator 


For  Power  Purposes  Equal  to  a 
Polyphase  System. 
With  all  the  Simplicity  and  Advan- 
tages of  the 
Single  Phase  System. 


■SYSXEi;!  OF 


Monocyclic  Armature. 


ELECTRICAL  DISTRIBUTION. 


CARPENTER  ENAMEL  RHEOSTATS. 


GENERAL  ELECTRIC  COMPANY 

PRINCIPAL    SALES    OFFICES: 

MAIN  OFFICE,  SCHENECTADY,  N.  Y. 


} 


Boston  Mass.,  180  Summer  Street. 

New  York,  N.  Y.,  44  Broad  Street. 

Syracuse,  N.  Y.,  244  West  Fayette  Street.. 

Buffalo,  N.  Y.,  Erie  County  Savings  Bank  Building. 

Philadelphia,  Pa.,  509  Arch  Street. 

Pittsburg,  Pa.,  425  Wood  Street. 

Baltimore,  Md.,  227  East  German  Street. 


Atlanta,  Ga.,  Equitable  Building. 
Cincinnati,  Ohio,  264  W.  Fourth  Street, 
Columbus,  Ohio,  I2i  N.  High  Street. 
Chicago,  111.,  Monadnock  Building. 
Detroit  Mich.,  13  Rowland  Street. 
Omaha,  Neb. ,  309  South  Street. 
Kansas  City  Mo,,  New  York  Life  Bui'diog. 


For  all  busineas  outside  the  United  States  and  Canada— ForeiEn  Department,  Ncbeiiectady,  1 

For  Ganada^Canadian  General  Electric  Co.,  J^td.    Toronto  I 


St.  Louis  Mo. ,  Wainwright  Building. 
Dallas,  Tex.,  Corner  Elm  and  Griffin  Streets.. 
Denver,  Colo.,  .505  Sixteenth  Street. 
San  Francisco,  Cal.,  15  First  Street. 
Helena,  Mont.,  Electric  Building. 
Seatile,  Washington,  Bailey  Building. 
Portland,  Ore.,  Front  and  Ankeny  Streets^ 
.  and  44  Broad  Street,  Tie-m  Vorli. 


March  9,  1895 
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Sintz  Gas  Engine  Co. 

Webster  Mfg.  Co. 
jgn^^ines,  Hteam. 

Ball  A  Wood  Co.,  The. 

Brownell  &  Co..  The. 

Erie  City  Iron  Wks. 

Racine  Hardware  Go. 

Sioux  City  Eng.  A  Iron  Wks. 

Westinghouse  Machine  Co. 

Weston  Engine  Co. 
Fan  Ontfits 

Davis  Elec.  Co  .  W.  J. 

Dienl  &Co. 

Interior  Conduit  A  Ins.   Co. 
Feed  Water  Heaters. 

Goubert  Mfg.  Co. 

Webster  A  Go. .  Warren 

Fibre. 

Butler  Hard  Rubber  Co. 
Vulcanized  Fibre  Co. 


Fire  Alarms. 

Butler  Hard  Rubber  Co. 
Partrick  A  Carter  Co. 
Western  Electric  Co. 

Fnae  IV Ire. 

Brixey,  W.  R. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Independent  Electric  Co. 
Has  Ijlsbtins*  Electric 

Partrick  A  Carter  Co. 
Oan^es. 

Reliance  Gauge  Co. 
iriear-4 

Besly  A  Co.,  Chas.  H. 

Grant,  Geo.  B. 

NuttallCo.,  R.  D. 
Cieneral  Elec.  supplies 

Anderson,  Albert  A  J.  M. 

Besly  A  Co.,  Chas.  H. 

Bogue,  Chas.  J. 

Bryant  Electric  Go. 

Bunnell  A  Co.,  J.  H. 

Butler  Mfg.  Co. 

Chicago  Edison  Co. 

Colgate  Co.,  Geo.  L. 

Cutter  Elecirical  A  Mfg.  Co. 

Dearborn  Electric  Co. 

Electnc  Api-liance  Go- 

Elllott- Lincoln  Elec.  Co. 

Forest  City  Elec,  Wks. 

General  Electric  Co 

Hays  &  Co.,  J.  L. 

High  A  Co.,  J.  Grant. 

Interior  Conduit  A   Ins.  Co. 

Little,  F.  P.  Elec.  C.  A  S.  Co. 

Metropolitan  Electric  Co. 

Morris  &  MacCurdy; 

Nashold  Cleat  Co. 

Now   tny  Electric  Co. 

Partrick  A  Carter  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt,  O.  S. 

Po'and,  Lawrence. 

Proctor-Raymond  Elec.  Go. 

Sioux  City  Brass  Works 

Sweet  Elec.  A  Mfg.  Co. 

Thayer  Electric  Co, 

Wallace  Electric  Go. 
tjilobes     and     Electrical 
<irlass4vare. 

Gleason.  E.  P    Mfe.  Co 

Jaeger  Mfg.  Go  ,  The. 

4]>rapliite  t^pecialties 

Besly  A  Co.,  Chas.  H. 
Dixon  Crucible  Co.,  Jos. 

Hard  Rubber  fiioods 

Butler  Hard  Rubber  Co. 
Induction  Coils 

Splitdorf,  C.  F. 

Insulators  »>-d    Insulat- 
ine  llalerials. 

Anderson,  Albert  A  J.  M. 
Brixey,  W.  R. 
Bunnell  A  Co.,  J,  H. 
Butler  Hard  Rubber  Go. 
Chicago  Ins.  Wire  Co. 
Crocber-Wheeler  Elec.  Go. 
Cutter  Elec.  A  Mfg.  Go. 
Dearborn  Electric  Co. 
Electric  Appliance  Co. 
Empire  China  Works. 
Hart  A  Hegeman  Mfg.  Co, 
High  A  Co..  J.  Grant. 
Interior   Conduit  A  Ins.  Co. 
Johns  Mfg.  Co.,  H.  W. 
Little,   F.  P.  Elec.  C.  A  S.  Go. 
Munsell  A  Co..  Eugene. 
Nashold  Cleat  Co. 
National  India  Rubber  Co. 
Nowotny  Electric  Co. 
New  York  Insulated  WIreCo. 
NuttallCo.,  R.  D. 
Okonite  Co.,  The. 
Partrick  it  Carter  Co. 
Phillips  Insulated  Wire  Co. 
Piatt.  O.  S. 

Roebling  s  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Co. 
Wallace  Electric  Co. 

Insulated      IVircs      and 
Cables— llasTDct  Wire, 

American  Electrical  Works. 
Bishop  Gutta  Percha  Co. 
Brixey,  W.  B. 
BunneU  A  Co..  J.  H 
Chicago  Ins.  Wire  Co. 
Dearborn  Electric  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Independent  Electric  Co. 
Metropolitan  Electric  Co. 
Moore.  Alfred  F. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Partrick  A  Carter  Go, 
Philjips  Insulated  Wire  Go. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical   Co. 
Staaflard  Underground  C.Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 

Ijantps,  lacandesceut. 

Am.  Electrical  Mfg.  Co. 
Beacon  Vac  Pump  AElee.Co. 
Bernstein  Electric  Go, 
Buckeye  Electric  Co. 
Columbia  Inc.  Lamp  Co. 
Dearborn  Electric  Co 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Jaeger  Mfg.  Co  ,  The. 
New  York  A  Onio  Go. 
Partrick  A  Carter  Co. 
United  Elec,   Imp.  Co. 
Westinghouse  Elec  AMfg.Co. 

Llffbtnlng  ArrcsterM. 

Colgate  Co    Geo.  L. 
Diamond  Electric  Co. 
Electric  Appliance  Co- 
General  Electric  Co. 
Uagnet  Wire 
(See  Insulated  Wires.) 

Slechanfcal    '**  arhinery 

Besly  A  Co  ,  Chas.  H. 
Harrington,  Son  ..^:  Co.,  E. 
Hine  A  Robertson  Co. 
Lukens  Iron  A  Steel  (.  o. 
Nicholas  A  Barr. 


SElea. 

Johns  Mfg.  Co.,  H.  W. 
Munsell  A  Co.   Eugene. 
SIlnlnsApparatus,  El»'e. 

General  Electric  Co. 

Independent  Electric  Co. 

Westinghouse  El.  A  Mfg.    Go. 
motors. 

Brush  Electric  Co. 

C  A  C    Electric  Co 

Commercial  Electric  Co. 

Crocker-Wheeler  Elec.  Co. 

Eddy  Elec,  Mfg,  Co. 

Elliott-Lincoln  Elec.  Co. 

Fontaine  Crossing  A  El  Co 

Ft. Wayne  Elec.  Corporation' 

General  Electric  Co. 

Interior  Conduit  A  Ins.  Go 

Mather  Electric  Co. 

Poland,  Lawrence, 

Royal  Electric  Co. 

Roth  A  Eck. 

Shawhau-Thresher  EL  Co. 

Sioux  City  Brass  Worts 

Stanley  Elec.  Mfg.  Co. 

W'agner  Elec.  Mfg.  Co. 

Walker  Mfg    Co. 

Wallace  Electric  Co. 

W^estinghouse  El.  A  Mfg.  G< . 
Oil   Filters. 

Phoenix  Auto.  Filter  Oo. 
PacJtioff. 

Besly  &  Co.,  Gha?.  H. 

Garlock  Packing  Go. 
Paints. 

Morris  A  MacCurdy 
Patents. 

Gooch,  Chas.  J. 
Phosphor  Bronze 

Phosphor  Bronze  Sm. Co.  Lt<i 
Pianos  and  Organs. 

Beethoven  Piano  A  Orgaa  Co 
Platinum. 

Baker  A  Co. 
Poles. 

Brownlee  A  Co. 

Morris,  Tasker  A  Co 

Nuttali  Co.,  R,  D. 

Valentine-Clark  Co. 
Porcelain. 

Empire  China  Works. 

General  Electric  Co. 
Publishers,  Electrical. 

Electrician  Publishing  Co 
Push  Knitons. 

Electric  Appliance  Go. 

Partrick  A  Carter  Co. 
Kbeostats. 

General  Electric  Co. 
e^npar  tors 

Goubert  Mfg.  Co. 

Hine  A  Robertson  Go. 
HllH   Urtiid 

Boston  Braid  Mfs.  Co. 
S^peaking  Tuben, 

Electric  Appliance  t  o 

Ostrander  A  Co.,  W.  R. 

Partrick  A  Garter  Go 
a^pe»'d  Indicator- 

Besly  A  Co.,  Chas,  H. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co. 
Steam  Heating. 

Goubert  Mfg.  Co. 

Webster  A  Co.,  Warrtn. 
9tteam  Pumps. 

Worthlngton,  Henry  R. 
•aiorage  Batteiles. 

Boswell  A  Co.,  D.  E. 

Bradbury-Stone  Elec.    S    Co, 

Cons,  Electric  Storage  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Haschke  A  Greelman. 

Porter  A  Buerdorf. 
Street  Cars- 

Brlll,  J.  G.  Co. 
Tapes.  Cnsalatiug. 

American  Electrical  WorSt- 

Brixey,  W.  R. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co, 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Go 

OkonlteCo.,  The. 

Phillips  insulated  Wire  Go 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical   Co. 
Telegraph  ApparatON. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 
Telephones 

Columbia  Tel.  Mfg.  Co. 

Nowotny  Electric  Co. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 

Western  Tel.  Const.  Co 

Williams  A  Abbott  Elec.  Co. 
Transformers. 

Diamond  Electric  Go. 

General  Electric  Go. 

Hornberger  Elec.  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

Royal  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co 

Wallace  Electric  Co. 
Trolley  Cord. 

Samson  Cordage  Wks 
Trucks.  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  c<i 
Tnrbine  Wlieels. 

Dayton  Globe  Iron  Works  Co 

Smith,  S.  Morgan. 

StillweU-Bierce     A      Smith- 
Vaile  Co. 

UniTersiiies. 

Int.  Corr.  Schools. 

Scientihc  Machinist  Co. 
W^ater  Wheels. 

Smith,  S.  Morgan. 
AVire,  Bare. 

Anderson,  Albert  A  J.  M 

Besly  A  Co,.  Chas.  H. 

Bishop  Gutta  Percha  Co. 

Brixey,  W.  R 

Electric  Appliance  Co. 

Independent  Electric  Co. 

National  India  Rubber  Co 

Nuttali  Co.,  R.  D. 

OkonlteCo.,  The 

Phlllipe  Insulated  Wire  Go 

Rnebllne'R  Sons  Co..  J     A. 

Standard  Underground  C.Co. 
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SGHEEFFER'S  RECORDINQ 

WATT-METER. 

For  Alternating  Circnits.      No  Cofflmtator,   No  Brnslies. 

Registers  Direct  Actual  Power  Consumed. 
BASIIiT  ADJUSTED.  ABSOLUTBLT  BELIABIiE. 


DIAMOND  TRANSFORMER. 

Simplest,  Safest  and  Best. 
FOR  ANT  VOr,TAGE.  FOR  ALIi  SYSTEMS. 


Chicaeo  Office.  1307  Manhattan  BuildlDS, 
r'entral  Klertric  Co.,  Hellins;  Agents, 


DIAMOND  ELECTRIC  CO.,  Peoria,  III. 


Just  a  Few  Samples 


Of  our  leading  spe- 
cialties in  practical 
operation  will  in- 
crease your  sales  of 

ELECTRICAL 
SUPPLIES 

FOR 

HOUSE 
WORK. 


TMsSaiiiiilfiBoarfl 

has  everything  con- 
nected and  in  com- 
plete working  order 
for  exhibition.  The 
board  is  hard  Wood. 
Size,  15x22  inches. 
Your  name  in  gilt 
letters.  Prices  on 
application  and 
mention  of  West- 
ern   Electrician. 


ESTABLISHED   1867 


125  SOUTH  2?  STREET 


P^TmCK:&CAI^TEI^  (g 


WATERHOUSE-GAMBLE 
ARC  LAMPS. 

Plain  or  Ornamental. 

For  Direct  iQcandescent  Circnits. 


Write  for  CATALOGUE 
and  PRICES 


The 

Most  EconomiGal 

Lamp  Made. 

WE  MANUFACTURE 

Switches,  Sockets,  Rosettes, 
and  Receptacles. 


'wu^. 


WRiTE^R  CATALOCUE        PHILADELPHIA 


The  Perkins  Electric  Switcl)  Mfn.  Co., 

HARTFORD,  CONN. 


CHICAGO, 

1536  Monadnock, 

C.  W.  Conover,  Mgr. 


P  aiLADELPBIA, 

S06  Walnut  St. 

0.  D.  Pierce,  Mgr. 


BOSTON, 

1S2  Summer  St. 

F.  B.  Smith,  Mgr. 


KELSCH  HAJJGEK  BOAKD. 

fSee  description  io  this  paper 

January  19,  1895.) 

PRlCEt^  oar  APPr,ICATION. 


A  LOT  OF  50  AND  100  VOLT 

SLATTERY  ALTERNATING  METERS, 

10,  25,  50  and  100  LIGHT  CAPACITY. 

,  lA'^GE  QUANTITY  OF     SERIES    ARC     LAMPS,     1 200  and  2000  C.  p. 
AND  SOME — 

HEINE  BOILERS  AND  HIGH  SPEED  ENGINES, 

which  wsre  replaced  by  larger  ones. 


ALSO  A  I 


Cliica.a;o  HdLison  Co. 


^"""  1 139  Adams  St„  CHICAGO. 


»JuDEPARTMENTji, 
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AUENTION.  DELEGATES!! 


1821. 


Morris,  Tasker  &  Co., 


1888. 


XiaOOfLZ>OXl..A.^X'X:X}. 


OFFICES:  222  and  224  South  Third  Street,  PHILADELPHIA,  PA. 


OUR  SPECIALTIES: 


Pascal  Iron  Works, 

PHILADELPHIA. 


Delaware  Iron  Works, 

NEW  CASTLE,  DEL. 


ELECTRIC  LIGHT  AND  RAILWAY  PIPE  POLES, 


MANUFACTURERS  OF 


Boiler  Tubes,  Wrought  Iron  Pipe  and  Fittings. 

SPECIAL  GUN  METAL  CASTINGS  FOR  POWER  PLANTS. 
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COLUHBIA! 


The  Famous  Bate  Refrigerator 
Case  has  been  decided. 

The  Edison  Lamp  Patent  is  Deai 


IN  PLACING  YODR  ORDERS  DO  NOT  FORGET  THE 


Columbia  Incandescent 
Lamp  Company, 


Who  has  guarded  your  interests   during   the    past  two   years   of 
patent  litigation,  and   who  is  now  prepared  to  furnish 
you   incandescent  lamps,  the  quality  of  which 
stands   without    an   equal,  at  cur- 
rent  prices. 


The  Columbia  Incandescent  Lamp  Co., 

Main  Office  and  Factory:  1910,  1912,  1914  Olive  St.,  ST.  LOUIS,  MO. 


New  York  Office,  I  lOI   Havemeyer  Building. 
Chicago  Office,   1564  Monadnock  Building. 


Boston  Office,   15  Federal  Street. 

Paul  Seller  Electrical  Works,  San  Francisco,  Cal 
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INCANDESCENT  LAMP 


It) Candle  Power, 
In  Barrel  Lots, 


Cents. 


Special  prices 

will  be  made  to 
large  consumers. 


Beacon  Vacuum  Pump  &  Elect'l  Co., 

HEADQUARTERS,  IRVINGTON  ST,,  BOSTON,  MASS, 

NEW  YORK,  39  Cortlandt  St.— offices— 213  S.  5th  St.,  PHILADELPHIA. 
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OUR 

IRON 
CLAD 
TYPE 

OF 


This  type  of  machine  em- 
bodies all  the  points  of  excel- 
lence demanded  bij  ni-idefti, 
jiractice. 

Miffhest  KJifiiceiicf/. 
iSloiv  Speed. 
SimpHcity  of  Parts. 
Noiseless  Munning. 
No  External  Magnetinm. 
Perfect  Ventilation. 

Working  /tarfsen'inly  pro- 
tC'-tfd  from  nio'stur.".  dirt  or 
abrasion. 


SHAWHAN-THRESHER  ELECTRIC  CO., 


MANUFACTURERS  OF  COMPLETE  INSTALLATION  OF 

ELECTRICAL  MACHINERY 


If*OH.- 


ELECTRIC   LIGHTING   AND  TRANSMISSION  OF  POWER. 


WESTERN     ELECTRIC    COHPANY. 


Hart  10  Ampere  Single  Pole  Switch. 

Diameter  of  Base,  2i  inches.  Diameter  of  Cover.  2 
Inches.  Height,  to  Base  of  Handle.  IJ  inches.  Total 
Height,  I)  inches.  Total  Break.  J  inch.  Binding  Posts 
for  Wire  lo  No.  6  B.  &  S. 


t'odo  \Vord.       UEt  No. 

Licrement        8237     With  Nickel  Plated  Co' 

ExcreinenUl     8238        "     Polished  Brass     ' 


.    .S0.80 
-.      .80 


Hart  lo  Ampere  Double  Pole  Switch. 

Diameter  of  Base,  2i  in;ches.  Diameter  of  Cover.  2 
incites.  Bcight,  to  Base  of  Handle,  1^  inches.  Total 
Height,  If  inches.  Total  Break,  U  inches.  Binding  Posis 
for  Wire  to  No.  6  B.  &  S. 

riK--      8239    With  Nickel  Plated  Cover,  each ^ 1.50 

■ent         8240        "     Polished  Brass    "         " 1.50 


Eierfitf. 
ExcT,-(cd 


Hart  15  Ampere  Double  Pole  Switch. 

Diameter  of  Base.  2j  inches.  Dinniele  of  Cover.  2fi 
inches.  Height,  to  Base  of  Handle,  IJ  inches.  Total 
Height,  21  inches.  Total  Break,  3  inches.  Binding  Posts 
for  Wire  lo  No,  5  B,  i  S. 

S24 1     Witi  Nickel  Plated  Cover,  each 

8242        '•     Polishc<l  Brass     " 


2.00 
2.00 


Hart  30  Ampere  Double  Pole  Switch. 

Diameter  of  Base,  2J  inches.  Diameter  of  Cover,  2J 
inches.  Height,  to  Base  of  Handle.  Ig  inches.  Total 
Height,  3fr  inches.  Total  Break,  S  inches.  Binding  Posts 
for  Wire  to  No.  5  B.  &  S. 

This  Switch  is  the  same  as  the  15  ampere  double  pole. 
except  that  the  contacts  and  switch  plates  arc  mode  of 
phosphor  bronze  and  hard  rolled  copper. 

ng         8243    With  Nickel  Plated  Cover,  each 2.50 

8244        ■■     Polished  Brass    "         "   2.50 


Hart  50  Ampere  Double  Pole  Switch. 


Diameter  of  Base,  4|  inclics.  Diameter  of  Cover.  4. 
inches.  Height,  to  Base  of  Handle,  2|  inches.  Total 
Height,  3fl  inches.  Total  Break.  3i  inclies.  Binding  Posts 
for  Wire  to  No.  1  B.  i  S. 

8245  With  Nickel  Plated  Cover,  eiich 7.00 

8246  ■'     Polished  Brns.1      •        -    700 


A  Sample  Page  from  our 
Electric  Light  Supply 
Catalog. 

The  other  807  pages  sent 
on  request. 


HART 


SWITCHES  - 
FLUSH  PLATES, 


A  Full  Stock  at  Chicago  and  New  York. 

WRITE  FOR  PRICES. 


Western  Electric  Co., 


CHICAGO. 


NEW  YORK. 
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TRANSFORMERS. 


A  New  Type 


Transformer,   Priinnrif    Ciit-oufs    and 

Iiifulator  Brackets  all  combined. 
No  more  brackets  pulling  off  of  walJs. 
With  our  wall  or  cross-arm  hooks,  transformer  may  be  Hung  and 

Connected  in  Five  minutes. 
Our  new  fuse  plugs  will  not  hold  an  arc  with  5,000  volts. 
Our  Transformers  are  acknowledged  by  all  experts  to  be  the  Mighext 

in   Efficiency  ever  made. 
Adopted  by  the  largest  stations  in  the  country. 
We  Chillenge   Competition  in  aay  form  of   test,    in    laboratory 
or  practical  use. 
Made  in  all  sizes,  6  lights  to  3,000  lights. 


Type  "1>"   Transformer  'n'illi  Fuse  Plug  Keiiioved. 


JOHN  HDSTARD,  Betz  Ballding,  Philadelphia,  Pa. 
1661  MonadDock  Block,  Cbicago,  111, 


Wagner  Electric  Mfg.  Co.,''.'!"' 


STANDARD  PLANTE  STORAGE  RATTERIES 

Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

WILL  NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLE. 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  ID  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

(  We  will  place  an  equal  number  of  the=e  cells  lo  series-circuit  with  any  other  cells  of  like 

l*-^^^  PUA|   I  CIIPC*  J  capacity,  and  submit  them  to  charge  and  discharge  currents  as  high  ae  the  circuit  can  give  and 

•L^^      UnALLLriUL.    j  receive;  and  we  guarantee  no  distortion  or  deterioration  of  plate  in  our  cells  under  currents  that 

(  no  other  cell  will  withstand. 


ELECTRIC  POWER  STORAGE  COMPAITY, 

Room  1210  Havemeyer  Building,  26  Corllandt  Street.  New  York. 


EDDY  GENERATOR 

Direct  Connected  or  Belted  for  Electric  Railways,  Central  Stations,  Isolated  Lighting  or  Pover  Plants 

EDDY  MOTORS-SLOW,  MEDIUM  OR  HIGH  SPEED. 

We  build  all  necessary  apparatus  for  the  transmission  of  Electrical 
Power  through  factory  or  other  buildings. 

THE  EDDY  ELECTRIC  MFG.  CO., 

WINDSOR,   CONN. 

KEW  YOBK  OFFICE,  JBAVEIIIBVEB   BLDe. 

REPRESENTED  BY: 

IValter  C.  Mclntire  A  Co.,  50O  Commerce  t^t.,  Philadelphia,  Pa. 
Weslerxi  Bleclrical  f^npply  Company,  mt.  IjOUiKTSIo. 

F.  P.  I.ittle  Electrical  Constrnrtioii  it  Supply  Co. 
W,  T.  Osborn,  HanSBH  Cily,  Mo. 

All  Our  Apparatus  Guaranteed  as  Represented. 
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The  C  8e  C  Electric  Company 

MDLTIPOLARlYNAfflOr"""  IfPOLAR  DYNAMOS. 


Direct  Driven  or  Belted,  in  sizes  up  to  250  H.  P. 


Up  to  100  H.  P. 


Electric  Motors,  Automatic  or  Hand  Controlled. 
Complete  Plants  for  Power  Transmission. 
Isolated  lighting  plants.  Central  Station  Apparatus. 

General  Office: 

l43LibertyStreet.  NEW  YORK. 


Works:    GARWOOD,  N.  J. 

on  CENTRAL  R.  R.  of  N.  J. 


uni»i>^u  avu'wfira-SftllCAGO,  I0«0  and  lOSil  Miinadnoek  BnUdlne-    BOSTON.  63  OllTer  Ht. 
HKANCU  "''il^BS-JclilCVKIiAND,  Cnyahosa  Bnildlne.     FMIIiAUKLrHIA,  633  Arch  St. 


Low  Potential  Arc  Lamps. 

Alternating- Helios,  Old  Type. 
Spencer,  ^ew  Type. 

Direct  Current- Helios,  Old  Type. 
Spencer,  New  Type. 


FOR  STREET,  PAVEMENT  AND 
INSIDE  LIGHTING. 


Our  Alternating  Lamps  have  reflector  plates.      Our  new  Direct  Current 

Lamps  do  not  see-saw  when  running  in  series. 
Our  Focusing  Lamps,  both  direct  and  alternating,   are  adapted  for  stere- 

opticon  and  photo-engraving  work. 
We  also  make  direct  current  lamps  to  be  used  on  street  railway  circuits. 


HELIOS  ELECTRIC  COMPANY, 

1310  Filbert  St..  PHILADELPHIA,  PA. 

Eastern  Agents:    STANLEY  ELEOTBIO  MFG.  CO.,  Plttsfleld,  Maaa. 
Western  Agents:    CENTRAL  ELECTRIC  CO.,  Chicago,  111. 

Soathwestern  Agents:  ST.  LOUIS  ELECTRICAL  SUPPLY  CO.,  St.  Lonis,  Mo. 

New  York  City  Agents:  GLOBE  ELECTRICAL  SUPPLY  &  CONSTRUCTION  CO..Van(Iftm  and  Green- 
wich Streets. 
MOUNTAIN  ELECTRIC  CO.,  Denver,  Col.,  Agents  for  Colorado,   Utah,  Wyoming  and  New  Mexico. 
MACHINERY  SUPPLY  CO.,  Los  Angeles,   Cal.,  Agents  for  Lower  California  and  Arizona. 
CANADIAN  GENERAL  ELECTRIC  CO.,  Toronto,  Canada,  Agents  for  Canada. 
Agent  for  Texas:  W.  T.  M.  MQTTKAM,  Dallas,  Texas. 


Alternating   Current 

ARC  LAMPS. 


The 


Kester'95 


IS  THE  LAMP  YOU  HAVE 
HOPED  FOR. 

It  is  the  only  perfected  Arc  Lamp 

for  the  alternator,  either  high  or  low 

frequency. 

It  comprises  all  that  is  desired  in  an 
Arc  Lamp. 

Write  for  pamphlet  and  prices  to 


THE  F.  P.  LITTLE 

Electrical  Goistrnction  k  Supply  Company, 

135  SENECA  STREET, 

BUFFAiaO,  nr.  T. 


Thayer  Electric  Co., 

1027  GARFIELD  BUILDING,  CLEVELAND,  OHIO. 

ELECTRICAL  SUPPLIES  OF  ALL  KINDS. 

Perfect  Satisfaction  Guaranteed  in  all  kinds  of  Engineering 

and  Construction  Work. 
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The  Carnegie  Library  Building, 


Presented  by  Andrew  Carnegie  to  the  city  of  Pittsburgh,  cost  one  million 
dollars,  and  nothing  but  the  best  material  obtainable  was  permitted  in  its 
i-u  sLrucLion. 

THE  ELECTRICAL  WORK 

Is  of  the  finest  throughout,  and  includes  two  large  marble  switchboards  on 
which  are  mounted  nearly  fifty  double-pole  knife  switches,  ranging  from  loo  to 
500  amperes.  Also  more  than  forty  distribution  boards,  on  which  over  fifty 
switches  were  mounted.  This  work  was  all  constructed  by  J  L  Hays  &  Co 
Pittsburgh,  Pa.,  all  the  knife  switches  used  being  of  their  make,  and  evervthin? 
IS  giving  perfect  satisfaction.  ^ 

WHY  NOT  GIVE  US  A  TRIAL? 

This  class  of  work  is  our  specialty,  and  we  think  we  can  save  you  money 
An  illustrated  price  list  of  switches,  distribution  boards,  cut-outs  etc  is  in 
course  of  preparation,  and  will  be  mailed  upon  application.  '  ' 

J.  L.  HAYS  &  CO..  830  Liberty  Ave..  Plttsbnrgli  Pa. 


AN  EMPHATIC  SUCCESS! 
THE   DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 


DIEHL    &   COMP/NY,   385    BROADWAY,    NEW    YORK. 


HELIOS  CORED  CARBONS 


For  Alternating 
and  Direct  Currents. 

Attempts  have  been  made  in  this  country  to  produce  a  satisfactory  cored  carbon,  but  failure  resulted  in  every  case.    We  can  now  assure  the 
Electric  Light  Companies  that  our  "HELIOS"  CARBON  is  made  of  the  same  ingredients,  In  precisely  the  same  way, 

By  the  man  who  made  them  in  Germany. 

We  shall  be  glad  to  hear  from  the  Electric  Ijight  interests  of  the  country  in  relation  to  carbons  for   both  alternating  and   Direct  Currents. 
A  memorandum  book,  with  tables  showing  the  relation  between  millimeters  and  inches,  with  a  list  of  ordinary   sizes   of    "HELIOS"  CAR- 
BONS of  our  manufacture  will  be  sent  on  application.     Reduced  Prices  on  Solid  Carbons  for  Series  Arc  Lighting. 

NOTE  THIS  OFFER:— Let  us  know  by  telegraph  t7ie  price  you  are  now  paying,  stating  yearly 
consumption,  and  we   will  guarantee  to  beat  it  from  SO  cents  to  $2.00  per  thousand, 

THE  WASHINtTON  CtBBON  COMPANY,   ■  PITTSBIIRt,  P4, 

WE  nWKE  mW  OTHEH  SPECIALTIES! 

WHAT  ARE  THEY? 

Send  for  Catalogue 
894  and  see. 

BUTLER  MANUFACTURING  CO.,  46  S,  Clinton  Street,  CHICAGO. 


JCS 
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Bread  Winners: 

PAKANITE  WIRE, 
PACKAKD  LAMPS, 
"O.  K."  WEATHEPPPvOOF  WIRE, 
PACKARD  TRANSFORMERS, 
WHITNEY  INSTRUMENTS, 
LYNN  RAILWAY  MATERIAL, 

And  our  Complete  Line  of  High  Grade 

Electrical  Supplies. 

ELECTRIC  APPLIANCE  COMPANY, 

24:2  Madison  Street,  CHICAGO. 

HEADQUARTERS  FOR  ^^^     ^^ 

"THE  BEST  AT  ANY  PRICE." 


All  Colors  and  Descriptions. 


Automatic    Mercurial    Pumps 

OF  LATEST  DESIGN 
For  IncandeBcent  Lamp  Companies. 

Scientific  glaea  apparatus  for  Laboratories,  Col- 
legee,  etc.  Reliable  wortmanBhlp  and  lowest 
prices.  Agents  wanted  in  Wasteru  Cities.  I^end 
for  ne^r  Catalogoe. 

The  Jaeger  Mfg.  Co., 

169  William  St.,      IVEW  YOKK. 


OCTAGONAL  PINE  POLES, 
NORWAY  PINE  CROSS-ARMS. 
WHITE  OAK  PINS. 

It  will  pay  you  to  get  onr  prices 
BROWNLEE  &  CO.,        -         Detroit,  Mich. 


PINS  AND  BRACKETS 

Should  always  bn  made  of  good  material.    We  make  a  specialty  of  first-class  Pins  and  Brackets,  both 

Oak  and  Locust,  and  we  would  ask  you  to  bear  this  in  mind  when  ordering  for  your 

Spring  construction.     We  also  carry  a  full  line  of 

CONSTRUCTION  MATERIAL, 

Including  Weatherproof  and  Underwriters'  Wires,  and  pariicularly 

BISHOP  ^^-^^    RUBBER    COVERED 
WIRES  AND  CABLES. 


Dearborn  Electric  Company, 

19  qrnrcY  street,  Chicago. 

^=SEND  FOB  CATALOGUE. 


SEND  FOR     e^ 


SAMSON  SPOT  CORD 


For  the    WESTERN   ELECTRiCIAN, 

— Sl.OO. — 


ROOD  PATENTS 

^Jl     Procured.    30  Years'  Practice. 

eRANT  INSURED.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH.  Wfsmniton.  D.  C. 


Eoswsll  Storage  Battery. 

For  Traction  Work,  Electric 
Lighting,  Electric  Launch.  Ttle- 
graph,  Phonograph,  Surgical,  and 
for  all  purposes  where  Light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &  CO., 

154  Lake  St..  Chicago. 


PHOENIX  RUBBER 
INSULATING  PAINT. 

Water.  Acid  and  Practically  Fire  Proof. 

A  strictly  first-class  iusulating  paint  for 
armatures,  fields,  switchboards,  conduits, 
iron  and  wood  poles,  connections,  mould- 
ings, wires,  cut  out  boxes,  lamp  hoods  and 
all  other  kinds  of  electrical  appliances 
where  high  insulation  is  desired. 

Write  for  further  particulars. 

Morris  &  MacCurdy, 

.SOLE  MANOFACTCBEr.8, 

IndiaDiifjoli!^,  iDd.,  V.  9.  A. 

Cincinnati  Agents,    -     Devere  Electric  Co. 


For  Arc  Ligtit  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


^vfj^'wo/^. 


The  Only  Clocks  Used  in  the  W.U.Tel. 
Co.  Time  Service. 


NO  WINDINC.     CORRECTED  HOURLY. 

SELF-WINDING  CLOCK  CO., 

s6  Broad. -yy-ay,  IXS"iW  YOR.K;. 


I 


[IflCEI-AiN^^ 


"  j-iK^.^  ■Stat/qn  G 


'^-g'^%11^ 


The  BISHOP  GUTTA-PERCHA  CO. 


THE  BEST  QBASES  OF 


For  under  ground,  under  water,  and  all  other  conditions. 

Address    420-426  East  25th  Street,     -     -     NEW  YORK. 

KENBir  A..  BKBD,  Secretary  and  Manager. 


NEW  YORK,  86  and  88  Liberty  St. 
BOSTON,  70  Ki!by  St. 


PHILADELPHIA,  607  Arch  St. 
CLEVELAND,  24  South  Water  Street. 


CHICAGO,  185  to  189  Van  Buren  St. 
ST.  LOUIS,  Eighth  and  St.  Charles  St. 


VULCABESTON 


Field  Magnet  and  Arc  Lamp  Regulator  Spools, 
Bashings,  Washers,  Controller  Paits.  Commuta- 
tor Rings,  etc.,  for  u=e  in  connections  requiring  a 
tough  and  strong 


HEAT-PROOF  INSULATION. 


Send  for 
Price  List. 


MOULDED  MICA 
Trolley  Line  Insulators. 

They  are  not  always  the  cheapest  at  first,   but  they  are  always  the  best  in  the  end. 

H.  W.  JOHNS  MFG.  CO., 

NEWYOBK,    PBILiDELPBIA,     BOSTON,  a40-)S43  Kai»llO»Ph  St.,  CHICASO.^ 
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Edgeje  F.  PHiLT-ipe.  Prest. 


W.  A.  HiiaiWiT,  Treaa. 


W.  H.  Sawtkb,  Secy. 


AMERICAN  ELECTRICAL  WORKS, 


PBOVIDEXCE.    R.  I. 


BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC   LIGHT   LINE  WIRE, 
INCANDESCENT   AND    FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE.  WIACNET,  OFFICE  AND 
ANNUNCIATOR  VVIRES. 

CA3LES   FOR  AERIAL  AND   UNDERGROUND  USE. 

New  Tore  Stohe,  P.  C.  Ackenuaa.  10  CortlamU  St. 

Chicago  Store,  F.  E.  Donobne,  2il  Madifon  St. 

MosmzAi.  BsAscH   Eugene  I.  Phillips'  Electrical  Works. 


C^ 


HEREjT  IS! 

"The  Peer" 

OF  ALL   SNAP  SWITCHES. 

ASK  YOUB  NEAREST  SUPPLY  HOUSE  FOB  IT. 


Send  for  NEW  CATALOGUE. 


The  Xew  England  Switcli. 


88  lo  102  Cannon  St  ,  BRIDGEPORT,  CONN. 


THE 


"CLARK"  WIRE, 


For  Rwitchboarcl,  Hailwa/  ciid  Motor  nae,  we  mate  all 
3izes  of  Straadad  and  Flexible  Wire  and  Cables  with  Clark'e 
Idpq  at  ion. 

The  Clark  Wire  has  been  before  the  public  and  in  nee  for 
the  pa3t  nixie  years,  and  has  met  wiih  nniversal  favor. 
Thonsands  of  miles  of  this  wire  have  been  sold,  and 
are  in  use  thronghont  the  United  States  and  Foreign  Coun- 
tries, and  the  demand  for  it  is  constantly  increasing,  becanee 
it  always  gives  perfect  eatibfaction. 


HENBY  A.  OLA.BK, 

Treas.  and  Qea'l  Mgr. 


HERBERT  H.  EUdTIS, 

Prest.  and  Electrician. 


In  a  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  lie  states:  "  A  Thoroughly  Reli- 
able and  Desirable  Wire  in  every  respect.'' 

The  Rubber  need  in  insulating  our  Wires  and  Cables  ts  es- 
pecially chemically  prepared,  and  will  not  deteriorate,  cii 
dize  01"  crack,  and  will  remain  flexible  in  extreme  cold 
weather,  and  Is  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used,  Aerial,  Under 
ground  or  Submarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  first  class  Insulated  Wire. 

We  shall  be  pleased  to  mail  Catalogues  with  Terms  ann 
DiscountB  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  Hampshire  St.,  Boston,  Mass. 


!Send  for  Catalogue. 


Clark  Electric  Specialty  Mis.  Co., 

606  Temple  Ct  ,  Minneapolis,  Minn., 

3IANUFACTUEEES  OF 

Switch  Boards,  Battery  Boxes,  Push  Buttons, 
Rosette  Mouldings,  Etc. 

Correspondence  solicited. 


THE  CONSOLIDATED 


44  Broad 
Street, 


ELECTRIC 


NEW 
YORK. 


STORAGE  COMPANY. 


SPEAKING  TUBES  AKD  WHISTLES. 

Oral,  Electric,  Pneamatic  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 

Fall  Ijine  Alvrays  in  Stock. 

W.  R.  OSTRANDER  &  CO., 

a04  Fulton  St.,  9rew  York. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  Y. 

^^Send  for  New  OAiiLOonE.     Out  August  l3t. 


'P'hmni^  Garb©n  Mfg.G©. 

S.  C.  BOOKER,  Supt. 

2134-2140  DeKalb  Street,  ST.  I.OUIS,  MO. 

Electric  Light  Garl)on$ 

Tfe  make  a  specialty  of  MOTOR  and  DYNAMO  BR  USHES 
and  BATTERY  MATERIAL. 

It  will  pay  you  to  see  our  product  and  get  our  prices  before  placing  your  orders. 


CARBONS. 


Highest  Award  at  the  World' 
bian  Exposition,  Chicago, 


8  Colum- 


A  highly  EFFICIENT  and  ECONOMICAL  Arc  Light  Service 
depends  on  the  quality  of  the  Carbons. 

THE   BEST  QUALITY   IS  THE   CHEAPEST. 

Hjgii  Grade  Nuernberg  Carbons 

For  direct  and  alternating  current  Arc  Lamps,  are  the  most  economical  and  efficient  manufac- 
tured.    They  produce  a  very  brilliant  and  absolutely  steady  light. 


■TRADE      mar: 


Eligiiest  Award  et  (he  World's  Colum- 
bian Exposition,  Chicago,  1893. 


SEND   FOR    NEW    PRICE    LISTS   AND   SAMPLES   TO 

HUGO  REISINGER, 

NOTICE! 


No.  38  B£AV£R  STREET,  S'EW  YORK, 

Sole   Importer  for  tlie   United.   States,   Canacla.,   Etc. 

It  has  come  to  my  knowledge  that  inferior  carbons  are  offered  to  the  trade  under  the  name  of  "Electra,"  which  name  has  been  properly 
registered  by  me  as  my  trade-mark,  and  therefore  cannot  be  used  by  anybody  else  without  infringing  on  my  rights.  Beware  of  imitations, 
and  see  that  every  packet  of  carbons  bears  the  label  with  my  trade-mark,  "Electra." 

PHILLIPS  INSULATED  WIRE  COMPANY, 


-MAKUFACTUEEES  OF- 


"0.  K."  MSniATED  WEATHERPROOF  WIRE 

For  Electric  Railway  and  Electric  Light  Work. 


CHICAGO  AGENTS: 
Electric  Appliance  Company. 


Superior  Quality.  Perfect  Insulation.  Handsome  Finish 

New  York  Office.  39  and  41  Cortlandt  St, 
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Lawrence  Poland, 


130  W.  Second  St.,  Cincinnati,  Oiiio. 


Multipolar 

and 

Bipolar 

Generators 

and 

Motors. 


Low  Speed, 

High 

Efficiency, 

Moderate 

Prices. 


A  FULL  LINE  OF  ELECTRIC  SUPPLIES. 


Write  for  prices  before  ordering  elsewhere. 


Stllwell's  Patent  Live  Steam-Feed  Water  Pnrifler. 

Removes  all  Impurities^ 

Entirely  prevents   scale  in  Steam 
Boilers.    Catalogue  on  application, 

W  Tlie  Stilwell-Bierce  &  Sfflitl-Vaile  Co,, 

^  DAVTON.  OHIO. 

RiedOQ  Iron  &  Loc'tlve^V'ks,  San  FraDclsco,  Cal.,  Pacific  Congt  Agt 


IMPORTANT  TO  COMMERCIAL  TRAVELERS. 


Oa  and  after  December  1st,  Baggage 
Agents  of  the  B.  &  O.  R.  R.  Co.  wil  ac- 
cept coupons  from  mileage  books  issued 
by  B.  &  O.  R.  R.,  P.  &  W.  R'y.  B,  &  O. 
S.-W.  R'y  and  Valley  R'y  of  Ohio,  in  pay- 
ment for  excess  baggage  charges,  at  their 
face  value,  2  cents  each.  This  arrange- 
ment will  not  include  B.  &  O.  Mileage 
Books  endorsed  "good  only  on  B.  &  O.," 
B.  &  O.  Southwestern  Mileage  Advertis- 
ing Books,  nor  books  older  than  one  year 
from  date  of  issue. 


FOR  SALE,   VERY  CHEAP, 

Or  will  exchange  for  other  material. 
8  20-arc  Ught  U.  S.  E  L.  Co.'s  dynamos;  4  15-arc 
light  Hochhausea  dynamos;  40  500-volt  T.  H. 
street  car  motors;  100  arc  Ian  ps;  3  steam  fire 
enginee;  lot  new.  magnet  wire;  2  double  hoigting 
engines:  Si  large  Ferracnte  circular  shears;  I 
Bennett  air  compressor,  18-20x30;  1  50-ton  track 
scale;  9fi3  •  new  electric  car  wheels. 

WALSH'S  SONS  &  CO.,  Newark,  N.  J. 

Dealers  in  Scrap  Iron  and  Metals. 


15,000  sixteen  candle  power  genuine  Edi- 
son lamps,  made  by  the  Geaeral  Electric 
Co.  All  voltages  from  106  to  112.  Edisin 
base  only.     In  barrel  lots  21  cents. 

E.  G.  BRUCKMAN, 
Equitable  Bldg.,  St.  Louis,  Mo. 


AGENTS  $75 -\  ,"„',-,;;' 

u=,.icor  PHimg    PRACTICAI 
PLATING  DYNAMO.Thcmn' 

cro  meibod,  u;-i-d  iu  all  faclori  - 
ro  plaie  ceir  gooUs.  Plaici  goiil, 
^silver,  nickel,  etc  .  on  waichcc, 
^  ;  j.wclry,  Ublc-ware,  bicycles  auil 
jil  meial  Roods;  fine  oulfils  for 
agents;  different  siiea:  alwaja 
ready:  Eo  batterj-;  no  toy;  to 
experience;  no  limit  to  plaiing 

WTP.  HARRISON  &  CO..  Clerk  No.  lB/colum°bus,  Ohio! 


EVERT  ONE 


Interested  in  Electricity  should  have 
these  works: 
BADT.— New    Dynamo     Tenders'    Hand 
Book,  150  pages,  134  illustrations,  $1.00. 

B.\DT. — Incandescent  Wiring  Hand- Book, 
72  pages  (with  5  tables),  profusely  illus 
trated,  $1.00. 


BADT.— Bell     Hangers'    Hand-Book,     106 
pages,  97  illustrations,  fl.oo. 


BADT.— Electric  Transmission  Hand-Book, 
97  pages,  22  illustrations, and  27  original 
■  tables,  $1.00. 


DESMOND.— Electricity  for  Engineers,  424 
pages,  illustrated,  $2.50, 

HOUSTON.  —  Dictionary  of  Electrical 
Words,  Terms  and  Phrases,  700  pages, 
750  illustrations,  $5.00. 


HERING. — Dynamo      Electric    Machines, 
279  pages,  59  illustrations,  $2.50. 


MARTIN  AND  WETZLER.— The  Elec- 
tric Motor,  $3.00. 


TESLA. — Experiments  with  Alternate  Cur- 
rents, $1.00. 


THOMPSON.  —  Dynamo     Electric     Ma- 
chinery, 900  pages,  f  6.00. 


Any  o£  atiove,  or  any  electrical  book  published, 
sent  prepaid,  on  receipt  of  price. 

ELECTRICIAB  PDBLISHISG  CO., 

6  IiakesUe  BaUdlDB,  CHICAGO 


CEDAR 


STREET  R.  R.TIES. 


The  Valentine-Clark  Co  . 


704  706  ROOKEBT", 


CHICAGO, 


Dynamos 

^  25  to  800  Lights. 


and 


MOTORS. 


;  H.  P.  and  upward. 


The  Elliott-Lincoln  Electric  Co.. 

11*^4  Payne  ATcnue, 

Cl.EV£IiA^I>,  OHIO. 


H 


IGH-GRADE  TELEPHONEO 


We  make  a  strictly  first-class  Inelrument  for  exchange  service  and 
private  lines.     It  is  a   BATTKKY  TE1.KPHONE   and  is 

soaranteed  not  to  infringe.     Write  for  catalogae  and  prices. 


THE   WILLIAMS   &   ABBOTT   ELECTRIC   CO 

4fi  South  Water  Street.  OliEVELAND,  OHIO. 


The  NOWOTNY  Telephone 

Gives  service  equal  to  the  beet  long-distance  Bell  telephone,  and  are  noted  for 
their  wonderfnl  volame  of  sound  and  clear  articulation  of  speech. 

We  also  3Iannfactnre  Batteries  for  every  known  purpose,  which  have 
a  world-wide  repatation. 

THE  NOWOTNY  ELECTRIC  CO.,  CINCINNATI,  OHIO 


Books 


On  electrical  subjects   sent   lo  any 

address  on  receipt  of  price,  postage 

Electrician  Publishing  Co., 

G  takeside  Bldff.,  -  CHICAGO. 


Free. 


■  ■ 
This  company  Is  manufacturing         A  CoiTipound  Magneto  Telephone 

Which  it  sells  outright  under  a  guarantee  both  nb;  to  efSciency  and  as  against  Infringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile- 
This  company  is  also  prepared  to  fully  equip  Telephone  exchangee,    (furnishine  everything  from 
the  telephone  to  the  wire  and  poles).    Private  lines,  ractory  plants,  etc.,  and  do  all  kinds  of  constmc- 
tion  work.     Send  for  circulars  and  price  lists. 

'WEMTERN    TELEPHONE    (  OWSTRUCTION    CO., 

539,  540  and  541  Hlonadnoek  Blk..  Cfaieago,  III. 


STEAM  ENGINEERING 

(Sfaiionanj,  Locomotive  or  Manne);  Mechanics;  Mechanical  Draicing;  Elect ricify: 
Architecture;  Architectural  Drawing  and  Designing;  Masonry;  Carpentry  and  Joinery; 
Ornamental  and  Sti'iictural  Iron  ^Sork;  Railroad  Engineering;  Bridge  Engineerinfj; 
Municipal  Engineering:  Plumbing  and  Healing;  Coal  aiid  Metal  Mining;  Prospecting, 
and  the  English  Branches.  Students  make  rapid  progress  in  learniug  to  Draw  and 
L'^tter.  The  Steam  Engineering  course  is  intended  to  qnalify  engineers  to  secure 
Licenses.     Send  for  free  Circular,  stating  the  subject  you  wish  to  study,  to 

The  International  Correspondence  Schools.  Scram  on.  Pa. 


NICHOLAS  &  BARR, 

MANUFACTUBEKS  OF 

iiATK  CITT  HOI/DRKlK«ii  PVRNACF, 

28  W,  Washington  Street  Chicago,  111, 
The  Gate  city  soldering  furnace  has  the  foUowin? 
points  of  excellence:  1- Economy  of  fuel.— 2.  Sim- 
plicity in  construction  and  operation. — 3.  The  only 
burner  that  cannot  be  clogged  up.— i.  Has  a  fixed 
pump. ^5.  Especially  adapted  to  plumbers',  tinners', 
cornice-mabers'  ind  roofers  use,  and  for  conduit, 
electric  light  and  telephone  work. — 6.  Can  be  used 
with  ease  in  strong  wind  on  roofs.  . 


On  electrical  subjects  sent 

to  any  address  on  receipt 

of  price,  postage 

Electrician  PubllsMng  Co., 

6  Lakeside  Building. 
Chicago. 


Free, 


I  Cheap 
|Trans= 

I  portation.....nminiiiiniiAj 


One-twentieth  of  a  cent  a  mile,  on  ^ 

Cheaper  than   ^ 

other  bicycles  because  less  repairs  are   ^ 

Our  convincing  catalogue  for  p 

I 


i' 


needed, 
the  asking. 

AMES  &  FROST  COMPANY 

S  CHICAGO.  ILL.  ^ 


Lightest  Storage   Battery 

IN  THE  MARKET. 
Emboaies  new  feature  that 
Slves  it  a  decided  advantage 
over  other  cells.  Specially  suit- 
ed for  electric  launches,  O-ac- 
tlon  and  lighting  work.  Writ© 
for  description  of  thla.  new 
discovery. 

HASCHKE  &  CREELMAN, 
Storage  Battery  Manufacturers, 

20*28  W.  Randolph  St.. 
Agents  wanted .         CHICAGO. 


S124.00  SPECIAIj 

To  introduce  our  Dyna- 
mos and  Motors  of  larger 
capacity,  we  are  making  a 
specialty  of  a  high-grade 
8-light,  16  C.  P.,  110  volt 
Dynamo,  retaining  all  the 
special  features  of  onr 
larger  machines  at  a  Sur- 
prising low  price.     Send 

.   for  circular  No.  22. 

KOTM  &  ECK^  Manufacturers  Dynamos  and 
Motors,  34  Market  St.,  Chicago. 


The  Wirt  Dynamo  Brush. 

Snitable  for  all  Incandescent  Dynamos,  P'ating 
Dynamos,  Alternating  Generators  and  Exciters, 
Electric  Railway  Generators,   Stationary  Motors. 

WALLACE  ELECTRIC  CO., 

307  Dearborn  St..  Chleago. 


Storage  Batteries 

FOR  ALL  PURPOSES. 

Bradbury-Stone  Electric 
Storage    Co., 


PLATINUM 
For  all  Purposea. 
Scrap  and  Native  Flatlnom  Purchased. 
BAKEB  &  CO.,  408-414  New  Jersey 
Kailroad  Ave.,  Newark,  N.  J, 


E.  O.  McCORMIOK,  D.  B.  MARTIN, 

Pass.  Traffic  Mgr.  Gen'l  Pass.  &  Ticket  Agt. 

OIITCINNAXI. 
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VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate— Close  Regulation  and  High  Effi- 
cieney  at  Full  and  Partial  Gate. 

The  attention  of  ELECTBIO  COMPANIES  Is  called  to  this  CELEBRATEU  AVATKR 
«  HEEIj  as  particularly  adapted  to  their  use,  on  account  of  its  remarkably  steady  motion, 
high  8pee<l  aLdgri-at  eftieienoy  and  laree  eapaeity  for  its  diameter,  being  double 
tfae  power  ot  most  wheels  of  the  same  diameter.  It  ie  used  by  a  number  of  the  leading  electric  com- 
paniea  with  creat  satisfaction.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  ueefal  effect  g:uaranteed. 

SEXD  FOR  CATALOGUE  AND  I^AUTICVMjAHS. 

The  accompanying  engraving  represents  a  single  lO-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  36  H.  P.  under  38  f^et  head.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  shafta, 
and  where  the  siluaiion  admits  of  their  use  we  recommend  them. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  Dayton,  Ohio. 

Riedon  Iron  &  Locomotive  Works,  San  Francisco,  Oal.,  Pacific  Coast  Agents. 


HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  10  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Cut  illustrates  4-way  or  commutation 
switch,  controls  "  light  or  group  of  lights 
frum  any  desired  num.ber  of  points, 

SEND  FOB  CATALOGUE. 

THE  HART  &  HE6EMAN  MFG.  COMPANY, 


NASHOLD  SELF-LOCKING  CLEAT. 


Patented  in 
U.  S., 
Canada, 
England, 
France, 

And 

Applied  for 

In 

(iermany. 


It  is  the  most  practical  (  leat  made. 
It  is  made  of  finest  glazed  porcelaio. 
It  is  in  one  p'ece. 
It  has  the  strrneth. 


It  wWV  locb  Ihe  ivire  firmly. 

It  will  NOT  break  in  pnltins  up. 

It  will  NOT  hold  moisture. 

It  will  NOT  hart  the  insulation. 


The  wire  can  easily  be  put  in  place  or  removed  without  loo'ening  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The   Nashold   Cleat   Company, 


Telephone,  Harrison  636. 


934-935  Monadnock  BIdg.,  CHICAGO,  ILL. 


VULCANIZED  FIBRE  GO. 


80IiK  MAN VFACTrBEKIS  OF 

HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray.    Sand  for  Catalogue  and  Prices. 

«rii.^iNeToI;  DEL  The  Standard  Electrical  Insnlating  Material  of  the  World.    14  Si^wt':  n.t 


ELECTRICAL 
BOOKS. 


Orders  Filled  Promptly. 


Electrician  Publishing 
Company 

6  Lakeside  Building,    ■    CHICAGO. 


YOU  CAN  HAVE  ONE ! 


Anyone  interested  In  the  art  of  electricity  can  obtain  a  copy  of  our 
new  100-page  claesified  catalogue  o£  electrical  boohs  whicli  is 

JUST  OUT. 

It  contains  a  complete  list  of  all  electrical  books  pablished  to  date 
and  will  prove  of  inestimable  value  in  selecting  the  proper  works  for  the 
study  of  electricity.      We  are 

HEADQUARTERS  IN  THE  WEST 

For  electrical  books  and  can  1311  all  orders  promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  Balldlng,  Ctilcago. 


The  Standard  Open  Circuit  B«Mt 
teries  of  the  World. 

Sbnd  fob  CmCtTLAK  AND  Pbic«b. 

THE  LEGLANGHE   BATTERY  CO., 

nt  to  in  East  i$ut  St.,  M.  r. 


ISIewYork  Insulated  Wire  Co.j 


Sole   ACcLzx-ufELGtux'ex's, 


Grimshaw  White  Gore  and  Raven  Gore  Wires,     Griishaw  Dndergronnd  Lead  Covered  GaMes, 

Competition  Line  Wires,  Grimsliaw  Tapes  and  Splicing  Gomponnd, 
Ynlca  Bnsliings,  all  sizes,  Vnica  Electrical  Wire  Dncts  for  Interior  Constmction. 


MirNOFFIOE:  (  OHIOAGO:  BOSTON:  SAN  FBANOISCO: 

13-17  Oortlandt  Street,  New  York.  BBANOHES: 778-82  Franklin  Street.  OoDgresB  Street.  i  102  Sacramento  Street.  ^ 


n 
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The  New  BERGM  ANN"  Arc  Lamps 


For  Constant  Potential  Circuits. 

They  have  No  Adjusting  Springs  and  No  Escapements  and  Consequently  can 
Not  Get  Out  of  Adjustment  or  Flicker  or  Stick. 


-X 


Send  for   Descriptive  Circular   of  Direct   and   Alternatine   Current  I^ampB,  Blade  Svrltclies,  Imported  Carbons,  Etc.    Prices  greatly 

reduced  on  everythingr. 

THE  LATEST  IS  OUR  NEW  "TWIN"  LAMP. 

GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

169  Adams  street,  CHICAGO.  s   bergmann.  President.  572  to  578  First  Ave.,  NEW  YORK 

MARO  S    CHAPM.^N,  Pres.  THOMAS  C.  PERKINS,  Vice-Pres.  JOHN  L.  BUNCE,  Sec'y  and  Treas.  TH.  GONET,  Supt. 

THE  MATHER  ELECTRIC  COMPANY, 


Power  Generators  for  Lishtina:  and  Railway  Purposes, 

Complete  Station  Equipments. 

Mather  Apparatus  for  sale  exclusively  in  their  respective  territories  by  the  following  well-known  and  reliable  Contractors: 

J.  HOLT  GATES,  1140  Monadnock  Buiidine,  Gliicas[o.  Western  Contractor, 

H.  B.  COHO  A.  CO.,  aos  Broadway,  New  Xork:    Slew  York  City,  Brooklyn  and  vicinity  and  New  Jersey. 
e.  31.  A\eiER  •&  CO..  64  Federal  l^t..  Boston,  Mass  :    New  Ensland. 

«l.  N.  BIjAKE.  Klmira,  Neiv  York:    Northern  and  'Western  New  Tork. 

THR  WIL.I.  *  KIN    K  COMPANY,  SIS  Jlaraet  St.,  San  Francisco,  Cal  :    Aaents  fur  the  Parlllc  roast. 

A  MEMV  BOOK  I 


Tenders'  Hand- Book, 


226  Pages.        138  Engravings.       Hand-Book  Size. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  hand-book  series,  of  which  30,000  copies 

have  been  sold.    The  new  book  contains  more  than  twice  as  many  pages  and  twice 

as  many  engravings  as  were  comprised  in  the  old,  and  will  continue 

to  retain  the    distinction  of  being  the   ONLY  STANDARD 

WORK  for  the  practical  dynamo  man  and  the  learner. 


NOW  READY.  PRICE,  $1.00. 


I 


S    LAKESIDE    BlULDINC,    CHICAGO. 
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THE  COLUMBIA 


I=A.V 


Tt-i^ 


A.i^rD 


PATENTS  FUNDAfMEMTAL— NON-INFRINGING. 

ffly  lot  Own  Your  TeleiiliODfi  ? 


LONG  DISTANCE  BATTERY 

TRANSMITTERS 

of  the  latest  and  newest  designs  sold  outright.  No  ad- 
justment. Nothing  to  get  out  of  order.  Nothing  de- 
manding repair.  Will  convey  articulate  speech  1,000 
miles.     Constructed  of  the  best  material. 


A  TELEPHONE  RECEIVER 

of  the  newest  and  best  pattern.  Unique  in  design. 
Perfect  in  action.  Moderate  in  cost.  Small  instru- 
ments made  of  the  finest  rubber.  All  wires  and  con- 
nections within  the  case.     No  unsightly  thumbscrews. 


This  Company  owns  the  patent  for  the  improved 
Switch  for  changing  the  circuit  of  the  Telephone  on 
battery  transmitters.  Also  for  perfected  system  of 
telephone  exchanges.  The  best  DRY  BATTERY 
manufactured.     Send  for  Circular. 


THE  COLDHBIA  TELEPHONE  HANDFAGTDRING  CO., 


136,  138,  140  Front  St.,  New  York  City. 


The  S.K.G.  TWO-PHASE  ALTERNATING  CURRENT  SYSTEM. 

The  only  complete  and  perfected  system  by  which  light  and  power 
can  be  supplied  from  the  same  generator  and  circuit. 

GENERATORS  have  no  moving  wire,  no  collectors  or  brushes. 
Highest  Eflaciency,  Best  Regulation.  Motors  excel  in  simplicity  of 
construction  and  operation. 

Many  Plants  now  in  Operation 

Both  East  and  "West. 

Stanley  Transformers  have  an  established  reputation  and  are  the 
standard  with  which  all  others  are  compared.  Most  efficient,  best 
regulating  and  safest.  Insured  for  1  percent,  per  annum..  All  stand- 
ard sizes  and  voltages  carried  in  stock  at  Pittsfleld  and  Chicago. 

STANLEY  ELECTRIC  MFG.  CO.^'^^Ts'f  ° 

WESTERN  OFFICE,  307  DEARBORN  ST.,  CHICAGO. 
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Fontaine  Crossing  &  Electrical  Co. 

^V«rHJl.T?    IS    IT? 

It  is  the  ONLY  DOUBLE-VOLTAGE  DYNAMO  in  the  World. 

n'onnd  for  1  lo  aail  »iO  Volts;  3S0  and  500  Volts;  500  and  l.OOO  Volts. 

Why  Buy  TWO  Machines  for  a  Three-Wire  System,  when  THIS  ONE   Fills  all  Requirements? 

S  A  VTfS  MAIN  LINE  WIRE,  PLOOE  SPACE,  FOUNDATIONS,  BELTING,  PULLEYS,  OIL, 
.  AND  HALF  THE  ATTENTION  TWO  MACHINES  KEQUIBE. 


Works  and  Main  Office 
DETROIT,  iVIICH. 


CHIC»GO  OFFICE:  1020  The  Rookery.  F.  P.  THORPE,  «gent. 
BOSTON  OFFICE:  20  B,  Equitable  Building,  F.  P.  BtRNES,  Agent 
ST.  LOUIS  OFFICE:    7026  Michigan  Avenue,  W    S.  MERKLE,  Agent. 


EDWIN  HARRINGTON,  SON  &  CO.,  Inc. 


Deaiffnera  and  JUamifacturers, 

1524  Penna.  Ave., 

Philadelphia,  Pa. 

ne. 


ANTI-FRICTION 
BEARINGS 


TrsiTeliiig  Cranes, 
Hoists,  Machine  Tools 


Mention  this  Paper. 


WUII  p  rtTPLIC'DO  ''"''^  '^"''  "^  '"■"  busy. 
nikb  V^iriEiRO  Our  Superior  Switch 
with  our  surprising  low  price.  Why  should 
more  be  said?  Write  for  prices  on  Switches, 
Switchboards   Tablet  Boards,  Main  Line  Fuse 

Blocks  KNIFE  SWITCB£$ 

From  30  to  7,000  Amp. 

J.GRANTHICH&CO., 

123  North  Third  St., 
FflKLAUELPHIA,  PA. 

BaANOH  OFFICES: 
Chicago,  III.,  B.  815  Medinah  Temple 
St    Louis,  Mo.,  Commercial  Electric 

Supply  Co.,  821  Pine  St. 
I  ouUville,  Ky.,  Cooper  &  Clark,  315 

West  Main  St. 
Pittsburgh,    Pa.,    Electric    Supply    & 
Con.  Co..  947  Liberty  St. 
Sew  Orleans,  Widmer  &  Spmley,  78  Cuatomhouae  St. 


LUNDELL 

DYNAMOS 
AND  MOTORS. 

Direct  Current,   Slow  Speed, 

Iron  Clad, 

In  Sizes  up  to  30  Kilowatts. 

Lundell  Dynamos  directly  connected 
to  any  type  of  high  speed  engines. 

For  Lundell  Dynamo  and  Motor  cata- 
logues, prices,  etc.,  address  the 

Interior  Conduit 
&  Insulation  Co. 

44  Broad  St.,  N.  Y. 


MICA 

Eugene  IWunsell  &  Co. 

2ia  WATER  ST..  H.  T. 


CUT    «.D    UHCUT 

-  India  and  Amber  . 
Stamped  Solid  Sheet 
SEGMENTS 
..»  RHEOSTAT 


rilCANlTE 


TAPER  RINGS, 
TUBES,    -      . 

SEGMENTS, 

TROUGHS.  ® 

PLATES.  CLOTH,  &c  Mica  Insulator  Co. 


Send  for  Catalogue  and  Price 

ABEHTS   WITH    ruU 


I  STOCK*  OM   HkRO.;^ 

.    >:    ■  .\[  .        KAN'D\LL, 
C.ranjfi-.?  BdV.  S-  Lms  5J  W.  jLiSt.,  Cm:i...ji.. 

J.  W.  B^'JOKi  ACi.,6J8  5£arli<lSc,S>Q  Frincis;o. 


21a  WATER  ST.,  N.V. 


a7^£i 


ELKHART  TRANSFORMERS, 

HORNBERGER  ELECTRIC  MFG.  CO.. 

ELKHART,  INDIANA, 


350,000  HORSE=POWER 


if  our  Vacuum  Feed  Wnter  Heaters  and  PuriSers  could 
not  have  been  ijistalled  unless  the  constant  investigations  had 
clearly  de^nonstrated  their  saving  capabilities.  Our  Catalogue 
will  fully  enlighten  you,  and  will  be  se7it  if  desired.  We  also 
build  the  Webster  Separator  and  Willianies  Vacunm  System  of 
Steafn  Heating.  

Warrjs;n  Webstmr  &  Co., 


,\EW  VilKK.  12fi  Mbprtj  Slppct. 
l'IIKA<iW,  nonikilnork  Hiillillng. 


CAMDnN,  N.J, 


Electricians — Are  You  Progressive? 

^-- ► 

If  so,  you  will  be  interested  In  any  book 
thiat  will  give  you  the  latest  information 
on  that  subject .... 

OUR   NEW   BOOK, 


C.  K.  MAC  FAODEN 

...AND... 


The  Practical  Application  of  Dynamo  Electric  Machinery" 


-IS  A  STRICTLY  1894  BOOK... 

and  gives  many  new  points  for  Dynamo  Tenders,  Motor  Men,  Linemen,  and  all  other 
branches.  Each  subject  is  thoroughly  treated,  and  in  such  a  manner,  that  it  can 
be  readily  understood.  The  Book  is  profusely  illustrated  with  Original  Cuts,  show- 
ing latest  improvements,  etc.  168  Pages,  good  paper,  flexible  binding,  size  suit- 
able for  pocket. 

PRICE  $1.00.— SEND  FOR  ONE. 

ELECTRICIAN  PUBLISHING  CO.,  No.  6  Lakeside  Building,  CHICAGO,  ILL. 


E.  P.  6LEAS0N  MFG.  GO. 

181  to  189  Mercer  Street^  NEW  YORK. 

MANUFACTURERS    OF 

Arc  Globes,  Incandescent  Shades, 

and  Stalactites, 

Clusters,   Insulating   Joints, 

5racl<ets,   Holders   and   General 

Lighting   Supplies. 
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THE  BEST 
ELECTRIC  FAN 

On  ihe  Market. 


For  Alternatins:  Current, 
n'oand  for  50  or  It  o  volts. 

The  Fan  is  14  inches  in  diameter. 
V,  ill  always  start  when  current  is  on 
Positively  self-InbricatlDj?,  will  ran  a  whole 

season  withtiot  looking  after. 
It  is  so  coDstracied  as  to  make  it  next  to 

impossible  to  get  out  of  line. 
It  is  carefully  made  la  every  detail,  almost 

noiseless,  and  does  not  throw  sparks. 

Agents  WsDted  in  Different  Localities. 

For  further  information  address 
THE 

W.  J.  Davis  Electric  Co., 

PlTTSFIEIiD,  MASS. 


C-S  SPECIALTIES. 

G-S  Flusli  Double  Push  Switch. 

Single  Pole — Doable  Pole— Commutation;  3  Wire,  4  Wire. 

C-S  Flush  Key  Switch. 

SUigle  Pole — Doable  Polo— 3  Wire. 

C-S  Flush  Automatic  Switch. 

single  Pole. 


ELECTRICALLY 
MECHANICALLY 
ARTISTICALLY 


PEERLESS. 


0-3  F  Ingh  Double  Puah  Switch— Doable  Pole. 


THE  CUTTER  ELECTRICAL  &  MFG.  CO., 

97  So,  11th  Street,  PHiladeWhia,  Pa.,  V.  S.  A.  ' 


UP-TO-DATE  HIGH  SPEED  ENGINE. 


Gas,  Gasoline  or  Natural  Gas  Engines. 
TWO  EXPLOSIONS  AT  EACH  REVOLUTION. 

Especially  adapted  tor  Electric  Lighting  because  oi  their  high  speed  and 
regularity  of  power.  They  weigh  less  and  occupy  less  space  per  H.  P.  than  any 
engine  on  the  market.  Is  practically  free  from  valves  and  has  only  three  moving 
parts.     Send  for  catalogue. 

SINTZ  CAS  ENCII^IE  CO., 

24S,  244,  246  Canal  Street,  GRAND  RAPIDS,  MICH. 


WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  CO., 


i»iTTfli: 


We  manufacture  Complete  Installations  of 


For  CENTRAL  STATION   ELECTRIC  LICHTINC, 

LONG  DISTANCE  TRANSMISSION   OF  POWER, 
ELECTRIC  RAILWAY  AND  ISOLATED  PLANTS. 

BRANCH  OFFICES  IN  ALL  LARGE  CITIES. 


No!  we  make  the  final  break  off  from  carbons  so  that  it  is  impossible  to 
get  heat  enough  to  fuse  points  of  your  copper  contact  plates;  no  filing  off  of 
rough  points,  no  hanging  on  after  you  have  had  a  short  circuit  or  over  load, 
bound  to  work  as  easily  after  opening  i,ooo  times  as  it  does  when  opened  the 
first  time. 

WE  KNOW  YOU  NEED  OUR  CIRCUIT  BREAKER,  and  do  not  see  why  you 
should  delay  writing  us  any  longer.     One  burn    out   will    pay    for   a   dozen    of 

our  instruments.    To  be  used  on  the  Alternating  or  Direct  Current  Systems. 

■W^HITE  TJS  A.T  ONCE , 

EX    ELECTRIC    <&    ^SJLFQr 


<a-xt..A.xa-x> 
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Now  Ready! 

WESTERN  ELECTRICIAN'S 

MOONLIGHT  SCNEOULE 

FOR  1895. 
Every  Station    Needs  It. 


SEND  10  CENTS  FOR  A  COPY. 


Electrician  Publishing  Company, 

6  Lakeside  Building,  Chicago. 


March  9,  1S95 


WESTERN    ELECTRICIAN. 


Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


B.  J.  Arnold,  Mem.  a.  i.  e.  e.. 

Consu'ting  Electrical  Engineer. 

Specialty:   Electric  Kailwayg  and  Power  Sta 
tlons. 

574-57G  Rookery,  Chicaso. 


)N.  S.  Amstutz, 

Mechanical  and  Electrical  Engineer. 


7?«c  Electrical  Devices  Perfected  for 
Shop  Construction. 

TestA,  Flans,  EatlmateB, 
Supervision  and  Expert  Opinlona. 

541*  Itlack^ttono  Itlils..  CleTelanil  <' 


The  Consolidated  Eng.  Co., 

Designers  and  Boildera  of  Electrlo 
Light  and   Power    Plants,     Electrlo 
Ealiwftjs,  Water  Works,  Ice  MaMng 
and  Refrigerating  Plants. 
831  Pine  Street,       -       -      -      St.  Iionls. 
Alfred  C.  Einstein,  Prest.  and  Treas. 

Tnomas  V.  Hall,  Vice-Prest  and  Secy. 
John  A.  Heary,  Snpt.  Electrical,  Con 


Willi 


H.    Bryan, 


M.  Am.  Soo.  M.  E. 


nam    x^.    ^.j.cvii, 

Mechanical  and  Electri  -al  Engineer, 
Coasu'ta tlons,  Beports,  Eatlmatee,  Plans,  Specificatione.  Superintendence,  Tests,  Pnrchasing- 
DESIGN  OF  CENTEAL  STATIONS  A  SPECIALTY. 

Tamer  Build  nff,  St.  Lionis. 


The  Allen-Hussey  Co . 

General  Electricians  and  Contractors. 
Electric  light  and  power  construction,  incan- 
descent light  wiring;  telephone,  watchman's 
clock,  annunciator,  burglar  alarm,  electric  bell 
systems,  etc.  Estimates  furnished  from  archi- 
tects' and  engineers^  epecitications.  Telephone, 
Main  lOtJl.  Established  18S9;  Incorporated  1692. 
Ull--<ii:{  Kandoipl'  '^f  •  4'liir»tro. 


Goltz  &  Sinclair, 

Electrical  Engineers  and  Contractors, 
Manufacturers*  Agents, 
Tel.  912.  Agents  for  Ideal  Engines. 

Academy  BEdg.,  Sliln-aubee,  Wis. 


Owen  Ford, 

710  Security  Bld«:.,  St.  I^ouis,  91  o.. 

Engineer  and  Cor  tractor, 

Electric  Railways,  Lighting,  Power  and  Min 

ins.      Water  Works  System^.      Power  Plants 

Developed  for  Electrical  Transmission. 


E.  J.  Spencer, 


Consulting  and  Contracting 
Engioter, 

Sole  Western  Agent  for  Underground  Cables 
of  the  Safety  Insulated  Wire  &  Cable  Co. 

510  ^iecurity    Ulilg..  St.   Lonis. 


Chas.  G.  Armstrong, 

Expert  and 
Electrical  Engineer, 


Anditorimn  ToTFer,  Chicago. 


Foree  Bain, 


E  ectrical  ard 
Mechanical  Engmter. 

Plans,  Specifications  and 
GenerBl  Engineering. 
Expert  In  Patent  Causes. 

Suite  1657.  lG5Sand  10.59 
Monndnock  Huildin;;.  t  HICMtU>. 


Consulting, 

Designing, 

Supervising, 

Cocstrncting, 

Testing. 


H.  G,  FIELD. 


T.  H.  HINCHMAN,  JR. 


Field  &  Hinchman, 

Electrical  and  Mechanical 
Eotineers. 
Speciflcations  and  Tests. 

30  I  lifford  Ht..  I>etroit.  llicli. 


CHICAGO  INSULATED  WIRE  CO., 


414-416  Northern  Building,  CHICAGO. 


HAVE 

YOU 

READ 


Inventions,  Researches  and  Writings  of  Niiola  Tesla, 

By  THOSIAS  COIIMEBFOBD  MAHTTTJ 

BOO  Pages.  830  Illustrations  and  New  Portrait. 


SEE  PAGE  XVI  FOR  TABLE  OF  CONTENTS.  OBDSR  AT  ONCE. 


TESLA'S 

NEW 

BOOK? 


624  pages,  $3.00. 


150  pages,  $1.00 


158  pages,  $1.00. 


IlLECWiejAN 


136  pages,  $1.00. 


140  pages,  $1  00. 


An  Excellent  Series  of  Electrical  Bookj 

BY   T.    O'COHHOR.  SLOAUE. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Library.  Send  in  your  Orders. 


ELECTRICIAN  PUBLISHING  COMPANY,  6  Lakeside  BIdg.,  Chicago. 


R.  D.  NUTTALL  COMPANY,  Allegheny,  Pa. 


F.  A.  ESTEP. 

Preeident  and  Treasurer. 
J.  K.  MoGINLEY, 

Vl3P-President 
F.  S.  MARTIN, 

SuperiQtendeDt  of  WorbB. 


MANCFAOTUBEKS  OF 

Electric  Railway 
Supplies. 


•M^MBm 


THIS  IS  THE  IMPROVED 
NUTTALL  TROLLEY 


GEARS,   PINIONS, 

BEARINGS,  TROLLEYS, 

TROLLEY  WHEELS 

AND  HARPS. 


^33ZD3SraE«cSE«I 


TRY  IT  ONCE,  AND  YOU 
WILL  WANT  NO  OTHER. 


The  Isrsest  an<J  most  prosperons  otreet  railway  companies  in  the 
country  are  using  our  supplies,  and  they  prefer  them  10  all  others  on 
account  of  greater  streneth  and  durability.     Correspundence  solicited. 

CHAS.  J.  MATEE,  600  Botz  Bnlldlng,  Philadelphia,  Pa.,  Middle  States  Sales  Deparlment. 
CHAS.  N.  WOOD,  180  Summer  St.,  Boston,  Mass.,  New  England  States  Sales  Department 
STANDARD  R'T  SUPPLY  CO.,  Monadnocb  Blocfe,  Chicago,  111.,  N.  W.  States  Sales  Department. 
A.  S.  PARTRIDGE,  Bank  ol  Commerce  BnUdlng,  St.  Louis,  Mo  ,  S.  W.  States  SalesDepartment. 
OHAa.  A.  OAYAONA,  Neave  Bnll(UiU(,  Ciaolnnati.  Ohio,  Central  5tat«B  Salefl  Department. 
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IP  Progress  the  Order  of  the  Age, 

X^  1  jHE  |^£^  AMERICAN  LEADS. 

Becent  Improvemente  made  In  the  New  American  Turbine  have  increaaed  the  power  as  per  their  dlanu 
eter,  and  produced  greater  efficiency  from  whole  to  half  water  than  any  other  turbine,  as  evidence*!  by  the 
following,  copied  from  certified ~teats  made  at  Holyoke  Masa.,  on  the  dates  named,  and  signed  by  A.  F.  Sl"k- 
man.  engineer  In  charge  of  experiments,  and  E.  S.  Waters,  hydraulic  engineer. 

The  originals  of  these  certificates  and  tests  of  other  sized  wheels  can  be  seen  at  our  office. 


^      Teat  of  a  45  inch  Wheel-July  9,  1894. 

Test  of  a  42-inoh  Wheel    July  14, 189*. 

5 

J 

Head. 

Rev.  per 
Mln. 

Cu.  Ft. 
per  Sec. 

Horee 
Power. 

P'rCent 

. 

Head. 

Rev.per 
Min. 

Cu.  Ft.  I  Horse 
per  Sec.  Power. 

P'rCent 

J  Whole  Gate 

^      'A 

16.06 
16.42 
16.78 
1T.03 
16.88 

119.n 
122.011 
117.33 
111.83 
118.67 

141.68 
127.18 
112.60 
98.12 
82.17 

205.27 
19519 
175.74 
149.99 
li840 

79  76 
82.58 
82.18 
79.31 
75.62 

Whole  Gat© 

.16.33 
16.56 
16.59 
17.13 
17.48 

128.00 
134.80 
129.33 
126.26 
121,00 

134.18 
120,85 
104.86 
92  76 
70.80 

199.66 
188.14 
162.89 
142.40 
98.85 

80.611 
83.09 
82.77 
79  21 
70.60 

For  information  and  catalogue  write 


^THE  DAYTON  GLOBE  IRON  WORKS  CO.,  Dayton,0.,  U.  S.  A. 


USE   THE   BEST! 

Eureka  Commutator  Compound 

A  perfect  Compound  for  Dynamos  and  MotorB 
Works  on  any  Commutator  with  Copper  or  Car- 
bon Brushes.   Send  for  sample;  price  75c  per  stick . 

Eureka  Compound  Co  , 

SIOUX  FAI^LS.  H   ■» 


For  Incandescent 

Lamp 

Filaments. 


SILK  BRAID 

The  greatest  care  taken  in  producing  a  uniform  article. 

BOSTON  BRAID  NIFG.COh 

27  Beach  S-.reet,  Boston,  Mass. 


IL/^ost   ZD-vjuraTole   ^a.tter3r   Cells   ^xod."va.ceca.. 

rrz«.xi3x> 
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Manufactured  by  The  Butlcf  Hard  Rubbcr  Co.,  33  Mercer  St.,  N.  Y. 


mi 


By  E.  A.  MEBBIl.Ii, 

176  Pages.    Price,  prepaid,  ^i.50. 


For  the  use  of  Electricians, 
Engineers   and   Architects. 

NO    MAN 

contemplating  the  erec- 
tion of  an  electric  light 
plant  can  afford  to  be 

WITHOUT  IT. 


Electrician  Pnblisbiog  Company, 

6  LAKESIDE  BUILDING,  CHICAGO. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


MAP  OF  THE  UNITED  STATES. 

A  large,  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  or 
home  use,  is  Issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  cents  in  postage 
by  P.  S.  EnsTTS,  Gen'l  Pass.  Agent,  C  B. 
&  Q.  R.  R.,  Chicago,  111. 


PORTER  &  BUERDORF. 

SALES  AGENTS  FOB 

DETROIT   SYSTEM   STREET   R'Y    MOTORS, 
Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  Bold  vHth 
guarantee  of  20,000  miles  without  repairs.  Instal- 
iation  of  storage  battery  lighting  plpnts  a  specialty 
Room  808,  Ko  31  ^tninc.v  t^t.,  Chicago. 


For  any  electrical  book  published  filled 
promptly  on  receipt  of  price, 

ELEOTRIOIAN  PDELISHING  OOMPANY, 
6  Lakeside  BoildlDR,  Oblcafio. 


FUSE  WIRE  )«»"'"'*. 

f        Carry  ins 
AND    LINKS   y  capacity 

FOR  ALL  SYSTEMS.    )  ^"'"v^lru. 


The  Independent  Electric  Co., 

39th  St.  and  Stewart  Ave.,  Chicago. 


THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work. 

Grives  more  poTver  as  to  diameter  with  a 
hic^her  perrentase  of  useftal  effect  than  any  other 
AVotpr-wUeel  heretofore  made.  All  Bizea,  right  and  left 
hand,  aro  bailt  from  patterns  perfected  under  syBtematlo  tests  In 
the  Holyoke  ToBting  Flume. 

Parties  having  power  plants  which  are  nnsatie factory,  and 
those  contemplating  the  improvement  of  powers,  will  find  it  to 
their  interestto  confer  with  me,  as  I  am  tfIHibs  to  gUBT- 
antee  results  ^vhere  others  liave  failed,  no  niat- 
t  er  what  make  of  turbine  has  been  in  use.  tHT  ATE 
R^-^^ITIREMEMTS     AMD      t^flND      FOB      CATA- 

i,oeu£. 

S.  MORGAN  SMITH.  York,  Pa. 

Estimates  furnished  for  complets  power  plants  ui4 
reeolts  snarantded. 


Garlock  Packings 

FOR  STEAM,  -WATER,  GAS,  AMMONIA,  Etc. 

mm'i  WAltR.?F,OOF  EYORAULIC  PACKIFB, 

Economical.  R.eliable,  Durable  and  Guaranteed. 

Correspondence  Solicited.     Send  for  Catalogne  and  Prices. 

THE  GAf^loct^pACiflMG  Q. 


NEW  YORK,     PHILADELPHIA, 
BOSTON,  PITTSBURGH, 

CHICAGO,         OMAHA. 
S  r.  LOUIS. 


Factories  and  Main  Offices: 

Palmyra.  N.  Y.         Rome,  Qa. 


BINDERS 


For  the  Western   Electrician 

Electrician  Publishing  Co., 
6   I^akt  side  Bide.,        -       Chicago. 


$100 


March  9    1895 


WESTERN    ELECTRICIAN. 


A  Testimoml  froi  tie  Letoratory  of  Tlos.  A.  Ellsoi 

Orasge,  X.  J..  February  6,  1S94. 
CLOXBBOCK  STEAM  BOILEB  WOBICS,  Brooklyn,  If.  Y. 

"Dexr  Sras: — Your  letter  of  the  30th  ultimo  is  received.  I  have  a  Climax 
boiler,  and  it  is  givin?  great  satisfaction.  Taking  everything  in  consideration,  it 
is,  in  mv  opinion,  practically  and  theoretically,  the  best  boiler  so  far  invented. 

THOS.  A.  EDISON. 

Every  Light  and  Power  reader  of  the  TTestern  Electrician  would  do  "well  to 
commit  to  memory  the  above  testimonial. 


ci  TTTT^^'^a'^T'Tvr  yy 


CLIMAX  STEAM  GENERATOR 

Has  been  acknowledged  by  all  practical  minds  the  best  boiler  invented. 

MANUrACTUEED  BY 

The  Clonbrock   Steam  Boiler  Co., 

564,  566.  668  and  570  SMITH  STREET, 

SEND  FOR  NEW  CATALOGUE.  BROOKLYN.  X.  Y. 

6EO.  P.  FLINX,  Boom  '.21  Sriuitable  Bldg.,  Boston,  Mass.,  Nen^  Engrland  .Agt, 


Gas, 
Gasoline 


THE  OTTO 

ENGINES 


and 
Natural  Gas 


Electric  Lighting. 

Sizes  2  to  250  H.  P. 

Electric  Light  Plants  in  Operation  from 
2  to  250  H.  P. 

f^"^      The  Otto  Gas  Engine  Works, 

PHI[iADKI,FHIA. 


THE  BROWNELL  &  GO.,  Dayton,  Ohio, 


Manafactorers  of 

AUTOMATIC, 

THROTTLING 

ENGINES. 

BOILERS, 

STANDPIPES, 

TANKS  and 

GENERAL 

SHEET  IRON 

WORK. 


Having  one  of  the  largest  boiler  manufactories  in  the  country, 
equipped  with  the  latest  and  most  approved  machinery,  we  are 
prepared  to  equip  Comolete  Steam  Plants  ready  for  operation. 


WE  DON'T  MAKE  ANYTHING  ELSE 


Send,  for  Catalosne  "A." 

And  Printed  natter. 


U  T  TabQlar  and  6-inch  Tabe  Boilers,  Flange  Steel,  leldless  Braces,  Eclipse  Manboles. 

FULTON  STEAM  BOILER  WORKS,  RICHMOND,  IND 


•• •••^ 

;lll 


Save  Money  and  Economize 

BY  USING 

GREEN'S 
ECONOMIZER 

FOR   STEAM   BOILERS. 


!^        Can  be  applied  to  any  type  of  boiler    without 
^^^^  stoppage  of  works. 

High  temperature    of  feedwater  much  above 
boiling  poiDt. 

Catalogues^  Plans  and  Specifications 
~^^  on  Application. 

^  -  y  rassa^  ^^^^  MAKERS  IN   THE  UNITED  STATES 


THE  FUEL  ECONOMIZER  CO., 

MATTEAWAN,  N.  Y. 

CHICAGO  OFFICE,  -  574  THE  ROOKERY. 

mm  m      a  ^&    ■■   AM   S^  — for  the — 

BINDERS  •^"r^'j*  ELBCTH'oiAi/, 

*»  ■  f  ■   "^  ■■  ■  I    ^r  Qjf^   DOLLAR. 

J,  C.  BRILL  COMPANY,       -        -        -        PHILADELPHIA, 

BUILDEES  OF  EAILWAT  AUD  TEAMWAY  OAES  OF  ALL  GLASSES, 


THE 
IMPROVED 


ROOT 


WATER 
TUBE 


BOILER. 


Best  Adapted,  to 

High  Pressures. 

HIGHEST  ECONOMY. 

Absolutely  Dry  Steam. 


ABENOROTH  &  ROOT 

MFG.  CO., 
^^        28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R'y. 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'clock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon.^ 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  office,  207  Clark  Street. 


m 


Cleveland.O. 

80  SENECA  ST., 

Near  Dnion  Dtpot. 

New  Gear  Shop. 


GEO.  B   GRANT. 


Improved  Bacine  Uish  S^peed 


5UPEIU0R;  RE60UOT0N 
*«»  ECONOMY  fo-^ 

HECTRICllPINS 


A^SENERAL 


-£^/l 


PURPOSES 


All  sizes  carried  i^ 

stock. 
Over  2,UU0  in 

use. 


Marine  and 

Tacht  JEuffines. 

Porcupine 

and  Tubular 

iioilers. 


Eacifle 
Hardware  to.,  -woeksi'racinb,  wis. 

W,  F.  PAKISH,  General  Sales  Managrer, 
Home  Insurance  Building,  CHICAGO. 


Special  attention  given  to  the  building  of  Electric  Motor  and  Trail  Cari. 
uildere  of  Brill  No.  21  Truck  with  solid  forged  frame,  and  "Eureka"  Maximum  Traction  FlTOtAl  Truot 


M^^^  P HO  S P H O R-B R O N Z:E;:^ 

rectra'demaRks.       Ingots,  Ca.stincs,  Wire,  Sheet  &c. 

-  ThePhosphqrBronzeSmeitincCo.Limited 
2  200'(VashingtonAve.,Philadelphia.,Pav 
original  manufacturers  of  phosphor'-" 

VT,      V    /5?''    "     Bronze  IN  theUnited  States  and  Sole     ■ 
J%^^^-^-w;f«■.    Makers  oF'.'ELEPHANTBilftNtf'PHpsprfQB-B.RONp.: 
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The  Electric  Storage  Battery  Company, 

DREXEL    BUILDING, 

Philadelphia,  Penn'a. 

(■-^  TRADE  MARK. 

hloride  Accumulator 
REGISTERED  SEPTEMBER  11,  1894. 


Sole  owners  of  all  Storage  Battery  Patents  heretofore  controlled  by  the— 

GENERAL  ELECTRIC  COMPANY, 
THE  EDISON  ELECTRIC  LIGHT  COMPANY, 
THE  THOMSON-HOUSTON  ELECTRIC  COMPANY, 
THE  BRUSH  ELECTRIC  COMPANY, 
THE  ACCUMULATOR  COMPANY, 
THE  CONSOLIDATED  ELECTRIC  STORAGE  COMPANY 

and  the 
GENERAL  ELECTRIC  LAUNCH  COMPANY. 


Electrical  Storage  Cells  of  any  Desired  Capacity. 


Catalogues  giving  Capacities,  Dimensions,  Weights,  Prices,  Etc.,  on  :4pplication. 


Experience  absolutely  proves  that  Electric  Light 

and  Power  Stations  cannot  be 

RELIABLY  or  ECONOMICALLY 

operated  without 

ACCUMULATORS. 


For  Information  about  Electric  Launches  and 

Eqoipment,  address 

THE  ELECTRIC  LAUNCH  COMPANY, 

Morris  HelBhts,  NEW  YOBK  CITY. 


March  g.  1895    ...  WESTERN    ELECTRICIAN. 


CUT  ^  YOU 

ARC  LAMPS,        MOTORS, 
CONVERTERS, 

Transformers,     Isolated  Groups, 

FROM  Central  Station^ 

WHENEVER  YOUR  SERVICE  REQUIRES. 


OUR  NEW  (MODEL  1895) 

ELECTRIC  LIGHT«N»  POWER  CONTROLLERS 

Have  been  thoroughly  tested  and  are  heartily  endorsed 
by  well  known  E.  L.  managers.     They  are 

EFFICIENT,      RELIABLE,      CHEAP. 


FOR    F»AR/riGULARS    ADDREIS© 


Electric  Selector  &  Signal  Company, 

45  BROADWAY,  NEW  YORK. 

OR  ANY  OF  THE  COMPANY'S  AGENTS. 


WESTERN    ELECTRICIAN, 


.■a 


March  9,  1895 


POROUS  ^^^^ 

IVhy  not  get  ^^^^T 

the  best  ?  JvX.^  ^' 

1888.    ^^y    '895. 

^TO^ V*^  «Hve  ns 

-/^^  ^  trial  order. 


C.  F.  SFIilTAOBF,  Mannfactnrer  of 

nv 


Telephone  Bobbins  and  Spark  Coil8, 

17  to  27  Vandewater  St.,  New  York 


5HULTZS  PATENT 
ply'     PULLEY  COVER 
r_i,ii-r-7  nA-rmiT    —         -^^^^*?  ,"1ELT   DRESSING 
SriULTZ  PATENT^  ^>^^^^tS^     ■*"° 

WOVEN  LEATHER  LINK  BELTING        'S^^^p'-BELT  CEMENT 

^Y^IAMO  ^*jH"for(rrcular5 

Q^ELTING-  »'  •"•"'*  Mo    U  S  A  J     ^ 

BKASCHES:  164  Summer  St.,  Boston-,   113  Liberty  St.,  New  Tori;   129  North  3d  St.,  Philadelphia. 


STUDY  ELECTRICITY  AT  HOME 

By  our  correspondence  method.    Thorough  Instrnctlon,  with  FREE   APPARATUS.    Moderate  terms. 
DipIomBS awarded.    Catalogue  free.   a^cientJiiC  machinist  *  O.,  90-91  AtwaterBldg.,  Cleveland,  O. 


rHARLES  H- 

BE3LY 

CHICAGO,  lll.,UiA| 

pOQ.fABLE.\ 


\HAm  RELLOWi) 
\    HOLDER 
%      TOOLb 


/ELECTRICALLY  DRIVEN  MACHINERY  IS  MODERN  AND  PROPER. 
r  A  PTO  iJcROCKER-WHEELER  APPARATUS  IS  THE  BEST  FOR  THIS  PURPOSE. 
r|l||  I  A  I    LIBERALLY  PROPORTIONED,  A  GENEROUS  FACTOR  OF  SAFETY  AND  ALWAYS  EFFECTIVE 

^F  YOU  ALLOW  US  TO  ADVISE  YOU. 

uKUbKtK-WnttLtn    tLtulllIb     uUii  NEWYORK,     CHICACO,      BOSTON,      PHILADELPHIA. 

COMMERCIAL  ELECTRIC  COMPANY, 

119  South  Tennessee  Street, 


INDIANAPOLIS, 


INDIANA. 


DYNAMOS  and  MOTORS. 


INCANDESCENT  LAMPS. 

% 


Hannfactiured  by 


Q^NMJU^vJWUM 


WRITE  FOR  REDUCED  PRICES. 


»009  to«017  Pine  St.,  8t.Iioni8.9Io. 


NEW  INSULATING  JOINT. 


Sectional  View— Patented  July  10,  1894— Full  Size. 
For  Insulating  Fixtures. 

This  joint  conforms  to  the  requirements  of  Under- 
1  writers'  rules.    Write  for  prices  and  circulars. 

Interstatrcomplete  Electric  Coistrnctioii  Co., 

809  toL817  So.  7th  St.,  ST.LOUIS.  MO. 


THE  "LEWIS" 


Improved 
Gas  and  Vapor 
Engine 

For  Runnjng;  Isolated 
Electric  Plants, 

In  warranted  to  give  a  perfectly 
steady  light,  and  to  produce  the 
same  cheaper  than  gas  and  very 
much  cheaper  than  if  purchased 
from  a  central  plant. 

For  prices  and  particulars  In- 
quire of  the 

WEBSTER  MFG.  CO., 


1075  West  Fifteenth  Street, 
033X0^0.00. 


-JFOR    THJE- 


BINDERS  ^"^T"^"  ^L'^n'oiAii, 

^  ■  #  ■   ^   ^  '  I    ^^  OXE     DOLLAR. 


HOW  WOULD  YOU 
LIKE  TO  SAVE 
75  PER  CENT.  OF 
YOUR  OIL  BILLS? 

Others  are  doing  it,  by 
using  the 

Tracy  Patent 
on  Filter. 

Large  storage  Capacity. 
Perfect  Filtration.  j 

Fully  Guaranteed. 

Send  for  Treatise  on  Oil  Filtration. 

Phoenix  Automatic  Filter  Co., 

RACINE,  WIS. 

RELIABLE  AGENTS  WANTED. 
N.  B. — Mention  this  paper  when  you  write. 


Electric  Lighting  and 
Power  Apparatus. 


THE 


The  Brush  Double  Arc 
Lamp  Patents  sustained  by 


repeated  decisions 
ofU.  S,  Oourts. 


BRUSH 


ELECTRIC  CO., 


Ko.  10  .\  vc  Dynamo.  100  liyhts.  2.0€0  cimdlo  power. 


Agencies  in  all  large  cities. 

The  Kussell  &    Officer    Electrical 

Construction  Co.,  Denver,  Col.  _,  .  __      .        —        „ 

Bftgnall  &  HilUs.Toliohama,  Japan.     Oince  and  Tvorka,  Cop.  Belden  and  Mason  Sts.. 


CLETKLAND,  OHIO. 


Op  I5 

HNOLOq:!!i 

AR  16  1895i 

raryJi 

I 


$3  per  Annum. 


CopjTiahl.  1595.  by 
E'.eclneica  PubiuhinK  Compuiy,  Chicago. 


EVERY  SATURDAY. 


1 0  cents  per  Copy. 


Vol.  XVI. 
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No.  II 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

*''h."r.'hixson?''         Simplex  Blectrical  Company, 

n37  Monadnock  Block.  CHICAGO.  75-81   Cornhill,  BOSTON,  MASS. 


-'T'^ 


Aetna  Railway  Insulators, 
Anderson  Line  Materiali 

Manufactured  solely  by  ALBERT  &  J.  M.  ANDERSON, 

289  to  293  A  Street,  Boston,  Mats. 

CorrespondeDce  Solicited. 


H.  DDBANT  OHEEVEB,  \  ^'^•^^^  Managers.  0,^,1  g'^p, 

THE  OKONITE  COMPANY, 


W.  H.  HODGINS, 

Secretary. 


The  Packard  T.amps  we  are  now  making  (with  plntinnm  leadiog-ln  wires)  hold 
up  in  candle  power  and  efficiency.  This  test  is  being  made  on  fifty  16  candle 
power  lamps,  on  98  volt  circuit,  and  not  one  lamp  baa  yet  (at  the  end  of  800  honrs) 
burned  out  or  stows  signs  of  failing. 

AVER4GE  MEASUREMENTS.  Increase  in  Candle  Power  at  98  Volts. 

Volts.     Current.     Total  Watts.     Watts  per  C.  P. 

Initial 98.2        .583  amp.  57.25  3.59  Initial 16     O.  P. 

End  of  10  hours 97.4        .677  amp.  56.23  a. 51  End  of  100  hours 17.9  0.  P. 

End  of  200  hours  96.9        .571  amp.  55.23  3.46  End  of  200  houre^ . .: .  .18.7  C.  P. 

End  of  300  hours 96  8        .578  amp.  65.93  3  i9  End  of  300  houra...".  ..18.7  0.  P. 

XBW  YORK  &  OHIO  COaiPANY,  ^Tarren,  Ohio. 

HANUFAOTtlEEK  OP 

INSUI.ATED    EI.EIGTRIG   VtriRE^ 

FLTOXTHLE  COJEfDS  and  CABX^ES. 

800  ana  !80»  Hfortli  Third  Street.       -        -        PHIIAPBIiPgIA,  FA. 


LIMITBD, 


ION// 


TRADE  MARK, 


13  Park  Row,  New  York^ 

INSULATED 

WIRES  AiDCABLES, 

For  Aerial,  Submarine  and  Underyround  Uii. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproot  Tape 


BR^NCHE;S:Chicago.  Boston,  Philadelpliia,  Pittsbnrgrli,  MinneapollB, 
nsasCity,  Omaha,  L-ouisville,  St.  lioais,  San  Francisco,  London  and  8o. 


<t  Cincinnati', 
America. 


INSULATED  WIRES  and  CABLES 

Aerial.  Underground  and  Submarine. 

fur  Telephone,  Xelesraph,  I/lght  and  Poirer. 

KERITE  TARES,  Write  for  cataloguea,  Bamples  and  prices. 

W.  B.  BBIXE'F,  Hfr.,  J.  B.  HAOI,  een'l  Agent. 

203  Broad-iray,  STe-w  XorK. 
S.  F.  B.  3IOB8E  A.  CO.,  CALIFOBDIEA  BliEC.  WS.S., 

Chicago,  111.  Han  Francisco,  Cal. 

»rBW  OBIiBAIVS  EliEC.  CO.,  DTew  Orleans,  L<a. 


ESTABIilSHED  18S9. 


The  Columbia  Incandesceiit  Lamp 

SUPERIOR  TO  ALL  OTHERS  IN    ECONOMY,   LIFE  AND 
MAINTENANCE  OF  CANDLE   POWER. 

WE  CHALLENGE  COMPARISON.       SATISFACTION  GUARANTEED. 

Prompt  Shipments  from  St.  Louis,  New  York 
or  San  Francisco  Stock. 


THE  COLUMBIA 

Incandescent  Lamp  Co., 

Hail  Olce  anil  Factory,  1910, 1912  ani  19U  OliYfi  St., 


Nftw  Tork  Office,  1101  Havemeyer  Building. 

Chicago  Office,  1664  Monadnock  Building. 

San  Francisco,  Gal.,  Paul  Seller  Eleotrioal  Works, 


ST.  LOUIS,  MO. 


BEST  OF  ALL  IS 

Made  by  J.  H.  BTTKNE!.!,  A  'JO.,  VO  Cortlandt  St.,  Wew  York. 
Beat  OonstmctlDn  and  Ingredients.  Strongest,  most  Durable  and  Sellable,  SUse  6x2^,  00  ctf.  p«r  MIL 
^ LIBEBAL  DISCOUNTS. 


16C.P.iliiil.lots.,22c." 
32C.P.iiililil.lots,32c. 

Ifi  P  P   Siiehor»dFih-Qi|n 
10  U,  1,  mint  Ky.  lamp,  i4l). 


1}  BEACON  VACUUM  PUMP  It 
ELECTRICAL  CO., 
Headquarters,  Irvington  St., 
Boston,  Mass. 

Offices: 

NEW  YOEK,  39  Cortlandt  St. 
Special  Prices  will  l>e  made     PHILADELPHIA, 

to  I,are:e  Consumers.  213  South  6tli  Street. 


BEACON 

INCANDESCENT  LAMP. 


iROLL-DROPi 

COMMUTATOR  BARS. 

FOEBST  CITY  BLECTRTO  WORKS,       -       Cleveland,  Ohio. 


Send  t»r 
Sampleo. 


PARTRIDQE 
T'  CARBON  CO. 


NatiORal  India 

Rubber  Co.'s 

Wires  iRd  Gables. 


Factory  and  Ofacefl: 


PKEDERICK  S.  MINOTT,  General  Manager. 

BRANCHES:  .._..»_.».  .>     . 

New  York  Office,  487  Broadway,  H.L.Biirdlck,Mgr.  RDIOTni  D    I 

San  I'ranciBco,  577  and  679  Market  St.  UI1I«J  I  UU,  ll.  ■« 
Cbicag:o,  MetropoUtan  Electric  Co.,  186-188  Plfth  Ave. 


WESTON  ENGINES. 


High  Pressure  Boilers. 

Compiete  Power  Plants. 

Estimates  aad  Drawings  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 

KEPBESENTAl'lVJiS. 

JULIAN  SCHOOL  &  CO.,    -  126  Liberty  St.,  N.  T.  (Hty, 

HOFFMAN-BUSSELL  CO.,  -   82  Late  St,  CUoago,  HI. 

SCKANTON  SUPPLY  &  JIACH'Y  CO..  -    Soranton,  Pa. 

THOS.  K.  CAKEY  ^  BROS.  CO.,  2ij  Light  St..  Baltimore,  iMd 


HERE  IT  IS! 


(( 


The  Peer" 

OP  Alili  SNAP  SWITCHES. 

ASK  YOUB  NEAREST  SUPPLY  HOUSE  FOE  IT. 


The  Mew  Bngland  Switcli. 


Send  for  NEW  CATALOGUE. 

88  to  102  Cannon  St.,  BRIDGEPORT,  CONN. 
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THE 

EDISON 

INCANDESCENT 

LAMP 


THE  BE5T, 


Time  and  Experience 


HAS  PROVED  IT  TO  BE 


The  Best. 


Write  for  Prices  and  Discounts. 

GENERAL  ELECTRIC  COMPANY, 

MAIN  OFFICE,  SCHENECTADY,  N.  Y. 

SALES  OFFICES: 

Boston,  Mass.,  iSo  Summer  Street.  Atlanta,  Ga.,  Equitable  Building.  Kansas  City,  Mo..  New  York  Life  Building. 

New  York,  N.  Y.,  44  Broad  Street.  Cincinnati,  Ohio,  264  West  Fourtli  Street.  St.  Louis,  Mo.,  Wainwright  Building.  1 

Syracuse,  N.  Y.,  244  West  Fayette  Street.  Columbus,  Ohio,  14  North  High  Street.  Dallas,  Tex.,  Corner  Elm  and  Griffin  Streets.  1 

Buffalo,  N.  Y.,  Erie  County  Savings  Bank  Building.  Nashville,  Tenn.,  308  North  Summer  Street.  Helena,  Mont.,  Electric  Building.  \ 

Philadelphia,  Pa.,  509  Arch  Street.  Chicago,  III.,  Monadnock  Building.  Denver,  Colo.,  505  l6th  St.,  Kittredge  Bldg.  i 

Baltimore,  Md.,  227  East  German  Street,  Detroit,  Mich.,  13  Rowland  Street.  San  Francisco,  Cal.,  15  First  Street. 

Pittsburg,  Pa.,  425  Wood  Street.  Omaha,  Neb.,  309  South  13th  Street.  Portland,  Ore.,  Front  and  Ankeny  Streets. 

Seattle,  Washington,  Bailey  Building. 
Canada,  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ont. 

„      .       T^     .   (^  Schenectady,  N.  Y. 

Foreign  Dept.  |  ^^^  york  Office,  44  Broad  St. 
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Dearborn  Electric  Co. 
Electric  Appliance  Co. 
Nowotny  Electric  Co. 
Ostrander  &Co.,  W.  R. 
Partrick  &  Carter  Co. 
Proctor-Raymond  Elec.  Co, 

Arc  Ijamps. 

C  &  C   Electric  Co. 

Clark  Electric  Go. 

Crocker-Wheeler  Elec.  Co, 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Go. 

General  Inc'd'centAroLt.  Go. 
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Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Leclanche  Battery  Co.,  The. 

Miamisburg  Electric  Co. 

Nowotny  Electric  Co. 

Partrick  &.  Carter  Go. 

Phoenix  Carbon  Mfg.Co. 

Wallace  Electric  Co. 

Western  Electric  Go. 
Bells. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Ostrander  &  Co.,  W.  R. 

Partrick  &  Carter  Co. 

Proctor-Raymond  Elec.  Go. 

Western  Electric  Co. 
JBeltine:. 

Shultz  Belting  Co. 
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Babcock  &  Wilcox  Co.,  The. 
Brownell  &  Co.,  The. 
Clonbrock  Steam  Boiler  Wks. 
Erie  City  Iron  Wks. 
Fulton  Steam  Boiler  Wks. 
Racine  Hardware  Co. 
Weston  Engine  Co. 
Bootes,  Electrical. 
Electrician  Publishing  Co. 

Bronze . 

Besly  &  Co.,  Ghas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
Brnshen. 

Boudreaux  Dyn.  Brush  Co. 

Partridge  Garoon  Co 

Phcenix  Carbon  Mfg.  Co. 
Bnrglar  Alarms. 

Electric  Appliance  Go. 

Partrick  &  Carter  Co, 

Wallace  Electric  Co. 

Western  Electric  Co. 

Cables(See  Insulated  Wires.) 
Cables,  Electric   .  (See  In- 
sulated    Wires),     Copper, 
t^heet  and  Bar. 

American  Elec.  Works. 

Bishop  Gutta  Peroha  Co. 

Brixey,  W.  R. 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Moore,  Alfred  F. 

New  York  Ine.  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 
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Compound. 

Eureka  Compound   Co 
Conduits. 

Interior  Conduit  &   Ins    Co. 

National  Conduit  Mfg.  Co. 
Construction  &  Repairs. 

Allen-Hussey  Co. 

Amstntz,  N.  S. 

C   &  C  Electric  Go. 

Crocker-Wheeler  Elec.  Co. 

Ft.  Wayne  Elec.  Corporation. 

Inteistate  Com.  El,  Const.  Co. 

Contractors  and  Electric 
lilglit    Plants. 

AUen-Huasey  Co. 
Amstntz,  N.  S. 
Armstrong,  Ghas.  Q. 
Arnold,  B.  J. 
Bain,  Foree. 
Brush  Electric  Co. 
Bryan,  Wm.  H. 
C   &  C    Electric  Co. 
Clark  Electric  Co. 
Consolidated  Engineering  Co. 
Crocker-Wheeler  Elec.  Co. 
Eddy  Elec.  Mfg.  Co. 
Fontaine  Crossing  &  El.  Co. 
Ft, Wayne  Elec.  Corporation. 
General  Electric  Co. 
Goltz  &  Sinclair. 
Interior  Conduit  &  Ins.   Co. 
Mather  Electric  Co. 
Onondaga  Dynamo  Co. 
Siemens'^  Halslte  Elec.  Co. 
United  Elec  Improvement  Co 
Westinghouse  Elec  &  Mfg.  Go. 
Western  Electric  Co. 
Copper, 
Besly  &  Co.,  Chas.  H. 
Miamisburg  Electric  Co. 


Copper  Wires. 

Amencan   Electrical  Works. 
Besly  A  Co.,  Chas.  H. 
Bishop  Gutta  Percha  Go. 
Brixey,  W.  R. 

Bunnell  &  Co  .  J.  H. 

Chicago  Ins.  Wire  Co. 

Dearborn  Electric  Go. 

Electric  Appliance  Co. 
•  Fiberite  Co.,  The. 

General  Electric  Co. 
Independent  Electric  Co. 

National  India  Rubber  UO. 

Okonite  Co.  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  U  derground  C.  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
CordHge. 

Samson  Cordage  Wks. 
CrineH. 

Harrington,  Son  &  Co  ,  E. 
Cross-Anns,    Pins     and 

Brackets . 

Anderson,  Albert  &  J.  M. 

Brady,  T.  H. 

Brownlee  &  Co. 

Electric  Appliance  Go, 

Fiberite  Co.,  The. 

Nuttal  Co.,  R.  D. 

Partricii  &  Carter  Co. 
Cnt-Outs  and  STFitches, 

Anderson,  Albert  &  J.  M. 

Bryant  Electric  Co. 

Bunnell  &  Co.,  J.  H. 

Chicago  Edison  Co. 

Colgate  Co.,  Geo.  L. 

Crocker-Wheeler  Elec.  Co. 

Cutter  Electrical  &  Mfg.   Co. 

Dearborn  Electric  Co. 

Diamond  Electric  Co. 

1  ddy  Elec,  Mfg,  Co. 

Electric  Appliance  Co. 

Elec.  Selec.  &  Signal  Co. 

Fiberite  Co.,  The. 

Forest  Citj'  Elec.  Wks. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hart  &   Hegeman    Mfg.    Co. 

High  &  Co.,  J.  Grant. 

Interior  Conduit  &  Ins.  Co. 

Little,  F.  P.  Elec.  C.  &  S.  Co. 

Nuttali  Co.,  R.  D. 

Partrick  &  Carter  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt,  O.  S. 

Sweet  Elec.  &  Mfg.  Co. 

Wagner  Elec.  Mfg.  Go. 

Wallace  Electric  Co. 
Desbs. 

Montgomery  Ward  ^t  Co. 
Dynamos. 

Brush  Electric  Co. 

C  *feG  Electric  Co. 

Clark  Electric  Co. 

Commercial  Electric  Co. 

Crocker-Wneeler  Elec.  Co. 

Eddy  Elec.  Mfg.  Co. 

Elliott-Lincoln  Elec.  Co. 

Fontaine  Crossing  &  EI.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  &  Ins.  Go. 

Mather  Electric  Go. 

Onondaga  Dynamo  Co, 

Roth  &  Eck. 

Royal  Electric  Go. 

Siemens  A  Halske  Elec.  Co. 
Walker  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Elec.  AMfg.Go. 
Economizers. 

Fuel  Economizer  Co. 

Electric  Kaiin^ays. 

Brush  Electric  Co. 

General  Electric  Co. 

Siemens  *&  Halske  Elec.  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Electrical  and  llecliani- 
cal  Engineers. 

Allen-Huseey  Co. 

Amstutz,  N.  S. 

Armstrong,  Chas.  Q. 

Arnold,  B.  J 

Bain,  Foree. 

Bryan,  Wm.  H 

Consolidated  Eng.  Co. 

Crocker-Wheeler  Elec.  Co. 

Eddy  Elec.  Mfg,  Co, 

Ford,  Owen. 

Qoltz  &  Sinclair. 

Thayer  Electric  Co. 
Electrical  Instruments. 

Anderson,  AlbertA  J.  M. 

Bunnell  &  Co.,  J.  H. 

Colgate  Co..  Geo.  L. 

Dearborn  Electric  Co. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

Interior  Conduit  &   Ins.   Co. 

Norton.  Chas.  E, 

Nuttali  Co.,  R.  D. 

Partrick  A  Carter  Co. 

Piatt,  O  S 

Sweet  Elec.  &  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 
I-  !•  ctrical  ^Specialties. 

Allen.  L.  B. 

Clark  El.  Specialty  Mfg.  Go. 

Interstate  Com.  El.  Const  Co. 

Nashold  Cleat  Co 

Proctor-Raymond  Elec.  Co. 
Electroliers,  etc. 

Edwards,  W.  S.  Mfg.  Co. 

Gleason,  E.  P.  Mfg.  Co. 
Electro-Plating  Hach'y, 

Besly  &  Co.,  Chas.  H. 

General  Electric  Co. 
Ensiues.  Gss. 

Otto  Gas  Engine  Wks. 

Sintz  Gas  Engine  Co. 

Webster  Mfg.  Co. 
Engines,  tSteam. 

Ballifc  Wood  Co.,  The. 

Brownell  &  Co.,  The. 

Chuse  AGO.,  J.  P. 

Erie  City  Iron  Wks. 

Racine  Hardware  Co. 

Sioux  City  Eng.  &  Iron  Wks. 

Westinghouse  Machine  Co. 

Weston  Engine  Co. 
Fan  Outfits. 

Davis  Elec.  Co.,  W.J. 

Diehl  &  Co. 

Interior  Conduit  &.  Ins.   Co. 


FeedWater  Heaters. 

Goubert  Mfg.  Co. 

Webster  &  Co..  Warren. 
Fibre. 

Butler  Hard  Rubber  Co. 

Vulcanized  Fibre  Co. 
Fire  Alarms. 

Butler  Hard  Rubber  Co. 

Partrick  &  Carter  Co. 

Western  Electric  Co. 

Fuse  TFire. 

Brixey,  W.  R. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co. 

Fiberite  Co.,  The. 

General  Electric  Co. 

Independent  Electric  Go, 
G&s  JLIshttne,  Electric. 

Partrick  &  Garter  Go. 
Ganges. 

Reliance  Gauge  Co. 
<irears. 

Besly  A  Co.,Ghaa.  H. 

Nuttali  Co.,  R.  D. 
dreueralElee.  Supplies. 

Anderson,  Albert  &  J.  M. 

Besly  A  Co.,  Chas.  H. 

Bryant  Electric  Co. 

Bunnell  A  Co.,  J.  H. 

Butler  Mfg.  Co. 

Chicago  Edison  Co. 

Colgate  Co.,  Geo.  L. 

Gutter  Eleclrical  A  Mfg.  Go. 

Dearborn  Electric  Co. 

Electric  Apj-liance  Go. 

Elliott- Lincoln  Elec.  Co. 

Forest  City  Elec.  Wks. 

General  Electric  Co 

High  A  Co.,  J.  Grant. 

Interior  Conduit  A   Ins.  Co. 

Little,  F.  P.  Elec.  C.  A  S.  Co. 

IVletro  poll  tan  Electric  Co. 

Morris  &  MacCurdy; 

Nashold  Cleat  Co. 

Now.  tny  Electric  Co. 

Partrick  A  Carter  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt.  O.  S. 

Proctor-Raymond  Elec.  Go. 

Sioux  City  Brass  Works. 

Sweet  Elec.  &  Mfg.  Co. 

Thayer  Electee  Co. 

Wallace  Electric  Co. 
<)rlobes    and     Electrical 
Crlassware. 

Gleason.  E.  P.  Mfg.  Co. 

Jaeger  Mfg.Co.,  The. 

C^raplUte  Specialties. 

Besly  A  Co.,  Ghas.  H. 
Dixon  Crucible  Co.,  Jos. 

Hard  Rubber  Goods. 

Butler  Hard  Rubber  Co. 

Fiberite  Co..  The. 

Induction  Colls. 

Splitdorf,  C.  F. 

Insulators  and  Insulat- 
ing materials. 

Anderson,  Albert  A  J.  M. 
Brixey,  W.  R. 
Bunnell  A  Co.,  J.  H. 
Butler  Hard  Rubber  Co. 
Chicago  Ins.  Wire  Co. 
Crocker-Wheeler  Elec.  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Dearborn  Electric  Co. 
Electric  Appliance  Co. 
Empire  China  Works. 
Fiberite  Co..  The. 
Hart  A  Hegeman  Mfg.  Co. 
High  A  Co.  .J.  Grant. 
Interior   Conduit  A  Ins.  Co. 
Johns  Mfg.  Co.,  H.  W. 
Little,  F.  P.  Elec.  C.  A  S.  Co. 
Munsell  A  Co..  Eugene. 
Nashold  Cleat  Co. 
National  India  Rubber  Co. 
Nowotny  Electric  Co. 
New  York  Insulated  Wire  Go. 
Nuttali  Co.,  R.  D. 
Okonite  Co.,  The. 
Partrick  A  Carter  Co. 
Pliillips  Insulated  Wire  Co. 
Piatt,  O.  S. 

Roebling  B  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Go. 
Wallace  Electric  Co. 

Insulated      IVires      and 
Cables— magnet  TiTire. 

American  Electrical  Works. 
Bishop  Gutta  Percha  Go. 
Brixey,  W.  R. 
Bunnell  ACo. .  J.  H. 
Chicago  Ins.  Wire  Co. 
Dearborn  Electric  Co. 
Eastern  Electric  Gable  Go. 
Electric  Appliance  Go. 
General  Electric  Co. 
Independent  Electric  Co. 
Metropolitan  Electric  Co. 
Moore,  Alfred  F. 
National  India  Rubber  Go. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Partrick  A  Carter  Co. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical   Co. 
Standard  Underground  C.Go. 
Wallace  Electric  Co. 
Western  Electric  Co. 

liamps.  locandescent. 

Aetna  Electric  Works. 
Am.  Electrical  Mfg.  Co. 
Beacon  Vac  Pump  AElec.Co. 
Bernstein  Electric  Co. 
Buckeye  Electric  Co. 
Columbia  Inc.  Lamp  Co. 
Dearborn  Electric  Co 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Jaeger  Mfg.  Co.,  The. 
New  York  A  Onio  Co. 
Partrick  A  Carter  Co. 
United  Elec.   Imp.   Co. 
Westinghouse  Elec.AMfg.Co. 

Liglitning  Arresters. 

Colgate  Co  ,  Geo.  L. 
Diamond  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
magnet  Wire. 
(See  Insulated  Wir  s.) 


mechanical  Machinery. 

Besly  AGO..  Chas.  H. 
Harrington,  Son  A  Co.,  E. 
Hine  A  Robertson  Co. 
Lukens  Iron  A  Steel  Co. 
Nicholas  A  Barr. 
mica. 

Johns  Mfg.  Co.,  H.  W. 
Munsell  A  Co.  Eugene. 

mining  Apparatus,  Elec. 

General  Electric  Co. 

Independent  Electric  Co. 
Westinghouse  El.  A  Mfg.   Co. 
motors. 

Brush  Electric  Co. 

C  A  G  Electric  Co. 

Commercial  Electric  Co. 

Crocker-Wheeler  Elec.  Co- 
Eddy  Elec,  Mfg,  Co. 

Elliott- Lincoln  Eleo.  Co. 

Fontaine  Crossing  A  El.  Co 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  A  Ins.  Co 

Mather  Electric  Co- 

Onondaga  Dynamo  Co. 

Royal  Electric  Co. 

Roth  A  Eck. 

Sioux  City  Brass  Woms. 

Stanley  Elec.  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walter  Mfg.  Co. 

Wallace  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Packing. 

Besly  A  Co.,  Ghas.  H. 

Garlock  Packing  Co. 
Paints. 

Jlorris  A  MacCurdy. 
Patents. 

Gooch,  Chas.  J. 
Pbosphor  Bronze. 

Phosphor  Bronze  Sm. Go.  Ltd 
Pianos  and  Organs. 

Beethoven  Piano  A  Organ  Co 
Platlnnm. 

Baker  A  Co. 
Poles. 

Brownlee  A  Go. 

Morris,  Tasker  A  Co. 

Nuttali  Co.,  R.  D- 

Valentine-Clark  Co. 
Porcelain. 

Empire  China  Works. 

General  Electric  Co. 
pabiisbers.  Electrical. 

Electrician  Publishing  Co. 
Pnsb  Buttons. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 
Bheostats. 

General  Electric  Co. 
ISepari'toPS 

Goubert  Mfg.  Co. 

Hine  A  Robertson  Co. 
SilK  Braid. 

Boston  Braid  Mfg.  Co. 
Speaking  Tubes. 

Electric  Appliance  Co 

Ostrander  A  Co.,  W.  R. 

Partrick  A  Carter  Co 
l^peed  IndicatorN 

Besly  A  Co.,  Chas.  H. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co. 
Steam  Heating. 

Goubert  Mfg.  Go. 

Webster  A  Co.,  Warren. 
Steam  Pnmps. 

Wortbington,  Henry  R. 
Storage  Batteries. 

BosweU  ACo.,  D.  E. 

Bradbury-Stone  Elec.    S    Co 

Cons.  Electric  Storage  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Porter  A  Buerdorf. 
Street  Cars. 

Brill,  J.  G.  Co. 

Tapes,  [nsnlating. 

American  Electrical  Works 

Brixey,  W.  R. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co. 

Moore,  Alfred  F. 

New  Y'ork  Insulated  Wire  Co 

Okonite  Co. ,  The. 

Phillips  insulated  Wire  Co. 

Roebling's  Sons  Co.,  J,  A. 

Simplex  Electrical  Co. 
Telegraph  Apparatus. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 
Telephones 

Nowotny  Electric  Co. 

Partrick  A  Carter  Co. 

Western  Electric  Go. 

Western  Tel.  Const.  Go. 

Williams  A  Abbott  Elec.  Co. 
Transformers. 

Diamond  Electric  Co. 

General  Electric  Co. 

Hornberger  Elec.  Mf?.  Co 

Ft.  Wayne  Elec.  Corporation. 

Royal  Electric  Co. 

Stanley  Electric  Mf£   Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co, 
Trolley  Cord. 

Samson  Cordage  Wks 
Tracks.  Eleci  ric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg  (jo. 
Turbine  Wheels . 

Dayton  Globe  Iron  Works  (;o 

Smith,  S.  Morgan. 

Stillwell-Bierce     A      Smith- 
Vaile  Co. 

UniTcrsities. 

Int.  Corr.  Schools. 
Scientihc  Machinist  Go. 
Water  Wheels. 

Smith,  S.  Morgan. 

Wire,  Bare. 

Anderson,  Albert  A  J.  M. 
Besly  &  Co.,  Ghas.  H. 
Bishop  Gutta  Percha  Go. 
Brixey,  W.  R 
Electric  Appliance  Co. 
Independent  Electric  Go. 
National  India  Rubber  Go 
Nuttali  Co.,  R.  D. 
OkoniteCo.,  The 
Phillips  Insulated  Wire  Co. 
Rnehllne's  Sons  Co..  J     a 
Standard  Underground  C.Co. 
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ANNUNCIATORS 


That  never  fail  to  Annunciate. 


Our  other  Specialties: 

REX  Wood-box  Bells, 
ECLIPSE  Iron-box  Bells, 
SPARK  Coils, 
WOOD  Push  Buttons, 
Floor  Pushes, 
Door  Connections,  etc.,  etc. 


Patented  Sept.  27,  1892. 


"C"  STYIiE. 
Made  in  Sizes  from  4  to  20  Drop5. 


This  illustrates  the  inside  construction  of  our  Gravity-Drop  Annunciator  as 
applied  to  the  4  Drop  "Eclipse"  Case. 

No  Springs.     No  Screws.     Nothing  to  get  out  of  adjustment.    Simplicity  Itself. 


PROCTOR-RAYMOND 
ELECTRIC  CO., 

Rochester,  N.  Y. 


To  pay  dividends,  WATERHOUSE-GAMBLE 


save  them. 


Cqqi   I — The  Reliance  Columns  prolong  the  life 

of  steam  boilers.  How  much  would  it 
be  worth  to  you  to  have  your  boilers 
last,  say,  five  years  longer  than  they  will 
otherwise  last  ? 
Cgpt  2 — The  Reliance  Columns  save  repair  bills. 
Leaky  tubes  and  burned  crown  sheets 
are  unknown  where  they  are  used. 

Fact  3~^^'^  Reliance  Columns  save  fuel.    5c  a 

day  pays  75/  per  annum  on  their  cost. 

Fact  4— The  Reliance  Columns  protect  life  and 

property.  What  would  be  the  cost  in 
life,  money  and  stoppage  of  an  explosion 
in  your  plant  ? 

Fact  5^^^^  Reliance  Columns  are  not  an  ex- 
pense, but  an  investment  paying  phenom- 
enal returns.  The  saving  of  fuel,  saving 
of  repairs,  and  prolonged  life  of  the 
boilers  aggregates  several  times  their 
cost  every  year. 

Fact  6~^^^  Reliance  Columns  turn  loss  into 

profit.  Unless  you  are  rich  you  cannot 
afford  to  operate  boilers  without  them. 
WRITE  FOR  CIRCULARS  and  determine  the  matter 
for  yourself.  You  need  not  buy  unless 
you  wish  to. 

The  Reliance  Gauge  Company, 

SOLE  MANUFACTUltEKS, 

85  to  95  East  Prospect  Street,  CLEVELAND,  OHIO- 


ARC  LAMPS. 


Plain  or  Ornamental. 

For  Direct  IncaDdesceDt  Gircnits. 


Write  for  CATALOGUE 
and  PRICES. 


The 

Most  Economical 

Lamp  Made. 


WE  MANUFACTURE 


^ 


Switches,  Sockets,  Rosettes, 
and  Receptacles. 


The  Perkins  Electric  Switcli  Mfs,  Co,, 


CHICAGO, 

1536  Monadnock, 

C.  W.  Conover.  Mgr. 


HARTFORD,  CONN. 

PHILADELPHIA, 

806  Walnut  St. 

0.  D.  Pierce.  Mgr. 


BOSTON, 

IS  2  Summer  St. 

F.  B.  Smith,  Mgr. 


WE  MAKE  MANY  OTHER  SPECIALTIES! 

WHAT  ARE  THEY? 

Send  for  Catalogue 
894  and  see. 

BUTLER  MANUFACTURING  CO.,  46  S.  Clinton  Street,  CHICAGO. 
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Eddy  Generators 


DIRECT  CONNECTED  OR  BELTED 


FOR 


ELECTRIC  RAILWAYS, 
CENTRAL  STATIONS, 
ISOLATED  LIGHTING 


OR 


POWER  PLANTS. 


EDDY  MOTORS-SLDW,  MEDIUM  OR  HIDH  SPEED. 


We  build  all  necessary  apparatus  for  the 
transmission  of  Electrical  Power  through  factory 
or  other  buildings. 


All  Our  Apparatus  Guaranteed 
As  Represented. 


The  Eddy  Electric  Manufacturing  Company^ 


MEW  YORK  OFFICE, 

HAVEHIEYEB  BniiDING. 


WINDSOR,  CONN. 


Walter  C.  Mclntire  &  Co.,  506  Commerce  St.,  Philadelphia.  F.  P.  Little  Electrical  Construction  &  Supply  Co.,  Buffalo,  N.Y 

Western  Electrical  Supply  Company,  St.  Louis,  Mo.  W.  T.  Osborn,  Kansas  City,  Mo. 


m' 
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The  Boiidreaiix  Dynamo  BrDsh  Co., 

(IHCORFOmLTEID) 

qq6  and  qq8  LA  SALLE  ST.,  CHICAGO. 


EACH    LAYER   OF  THIS    ANTI-FRICTION    METAL 


NO  COPPER. 
NO  WOVEN  WIRE. 


1?S0    PART    OF    1     'NCH    THICK. 


NO  GAUZE. 
NO  CARBON. 


^__^^_^  lliir  ,  j 


Something  Infinitely  Better. 


TO  TRY  IS  TO  ADOPT  IT. 

RICH — BRILLIANT — LASTING. 


Lacquer  Radiant. 


For  Coloring  Incandescent  Lamps. 


8983  Ruby,  per  bottle $1.50 

8984  Amber, 

8985  Blue, 

8986  Green, 

8987  Orange, 

8988  Violet, 

Full  directions  with  each  bottle. 


1.50 
1  50 
1.50 
1.50 
1.50 


Frosting  Varnish. 


For  Frosting  Incandescent  Lamps. 


8989     Per  bottle $1.50 


UCQUER. 


Gives  a  DEEP,  RICH  and  BRILLIANT  color 
to  the  ordinary  incandescent  lamp. 

Easily  and  quickly  applied,  and  quickly  re- 
moved if  desired. 


FROSTINB  VARNISH. 


Quickly  applied,  and  gives  a  PERFECT  IIWI- 
TATION  OF  GROUND  GLASS. 

Contains  NO  ACID  and  is  perfectly  harmless. 


A  FULL  STOCK  AT 


Nejxr  York  and   Chicago. 


WESTERN  ELECTRIC  COMPANY, 


NEW  YORK, 

Greenwich  and  Tbames  Streets. 

CHICAGO, 

227  to  W  SQQtb  Clinton  Street. 
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BATE'S  REFRIGERATOR  CASE 


HAS  NOTHING  TO  00 
WITH  OUR  CASE. 


"We  are  still  offering  the  BEST  LAMP  in  the  market,  at  LOWEST  PRICES,  in  all  candle  powers  and  voltages, 
and   have  never  stopped  selling  the  same,  waiting  for  UNITED  STATES  SUPREME  COURT  DECISIONS. 

We  are  satisfied  with  our  CUSTOMERS'  DECISION.  Our  COMPETITORS  do  not  say  which  PATENT 
is  DEAD.  There  are  one  hundred  and  nine  patents  on  EDISON  LAMPS,  which  date  from  September  i6th,  1879,  ^° 
June  14th,  1S92. 

We  are  not  selling  old  style  lamps,  but  the  new  type  EDISON. 

Prices  on  application  to 

CHICAGO  EDISON  COMPANY, 

Supply  Department  Oiftces,  575  Bookery  Building,) ^ „ rri  jr^n 
Warehouse,  250  East  Washington  Street, \^^^^^^^' 

TRANSFORMERS. 


A  New  Type 


Transformer,  Primary    Cut-outs   and 
Insulator  Brackets  all  combined. 
No  more  brackets  pulling  off  of  walls. 
With  our  wall  or  cross-arm  hooks,  transformer  may  be  Hung  and 

Connected  in  Five  minutes. 
Our  new  fuse  plugs  will  not  hold  an  arc  with  6,000  volts. 
Our  Transformers  are  acknowledged  by  all  experts  to  be  the  Highest 

in  Efficiency  ever  made. 
Adopted  by  the  largest  stations  in  the  country. 
We  Challenge  Competition  in  any  form  of   test,    in    laboratory 
or  practical  use. 
Made  in  all  sizes,  6  lights  to  3,000  lights. 


Type  "D"  Transformer  fritb  Fuse  Plug  Removed. 


JOHN  MUSTARD,  Betz  Ballding,  PMIadelpMa,  Pa. 
166{  Monadnoct  Block,  Chicago,  III. 


Waper  Electric  Mfg.  Co. 


ST.  LOUIS, 


P 


MO. 


STANDARD  PLANTE  STORAGE  BATTERIES 

Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

WILL  NOT  SULPHATE,  DISINTEGRATg  OR  BUCKLE. 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TO  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  Z20  ampere  hour  cell. 

(  We  will  place  an  equal  number  ot  these  cells  In  series-circuit  with  any  other  cells  of  like 

A|JA|  I  Clipri  J  capacity,  and  enbinit  them  to  charge  and  diecharge  currents  as  high  as  the  circuit  can  give  and 

^||/\^Ltl<|UL-    J  receive;  and  we  guarantee  no  distortion  or  deterioration  of  plate  in  our  cells  under  currents  that 

(  no  other  cell  will  withstand. 


ELECTEIC  FOWEK  STORAaS  COMPAFT, 

Room  1210  Havemeyer  Building,  26  Corilandt  Street,  New  York. 


a 


Ify^ia.  V%/  A,xi.t; 


ORDEE  A  COPY  OF 


A  GOOD  THING" 


Xxx  tlie  ^^ols.  X^laie. 


WEBB'S  TELEPHONE  HAND-BOOK. 

Price  SI. 00,  Fostasre  Prepaid. 

Published  and  for  sale  by 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 


WESTERN    ELECTRICIAN. 


March  i6,  i8gS 


The  C  &  C  Electric  Company 

MULTIPOLAR  DTNAMOS,         BIPOLAR  DYNAMOS, 


Direct  Driven  or  Belted,  in  sizes  up  to  250  H.  P. 


Up  to  100  H.  P. 


Electric  Motors,  Automatic  or  Hand  Controlled. 
Complete  Plants  for  Power  Transmission. 
Isolated  lighting  plants.  Central  Station  Apparatus. 

General  Office: 

143  Liberty  Street.  NEW  YORK. 


Works:    GARWOOD,  N.  J. 

on  CENTRAL  R.  R.  of  N.  J. 


BRAmCH 


nvirTriK-a-i  CHICAGO,  1020  and  lOiil  Wonaclnack  BnUdins.    BOSTON.  63  Oliver  ISt. 
Uf  ni/KS  .  J  ciiKVEIiAMD,  Cnyahoea  Bnlldins.    PHII,A1>BI.HIA,  633  Arch  St. 


MOULDED 
MICA 


TROLLEY  LINE  INSULATORS, 


Hangers,  Pull-Overs,  Bracket  Arm  Insulators,  Guard 

Wire,  Feed  Wire,  Giant  Strain  and  Section  Insulators, 

Frogs,  Crossings.  Rail  Bonds,  E'c,  Etc. 


VULCABESTON    Heat-proof  Insulation  for  Magnet  Spools,  Bushings, 
Controller  Parts,  Etc. 


ASBESTOS  '<"■  Fire- Proofing  and  Electrical  Purposes. 


H. 


W.   JOHNS   MFC.   COMPANY, 

240  and  243  Randolph  Street,  CHICAGO,  ILL. 
NEW  YORK.  PHILADELPHIA.  BOSTON. 


HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  10  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above 'Sfzes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Cut  illustrates  4-way  or  commutation 
switch,  controls  n  light  or  group  of  lights 
from  any  desired  number  of  points. 

SEND  FOB  CATAliOeUE. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 


ONONDAGA  DYNAMO   CO., 

MANCrACTUEEKS  OF  DYNAMOS   AND   MOTORS. 


SPECIAL 

ATTENTION 

GIVEN 

TO 

EQUIPPING 

MILLS 

AND 

FACTORIES. 


ELEOTKICAL 

APPARATUS, 

WIRE, 

LAMPS, 

ETO. 


SYRACUSE,  N.  Y.,  U.  S.  A. 
'Western  Office,  1105  Monadnock  Building, 

LESLIE  'W.  COLLINS,  Manager. 


THE  BEST 
ELECTRIC  FAN 

On  the  Market. 

For  Alternating  Current, 
ITonnd  for  50  or  l«iO  TOlts- 

The  Fan  ie  14  inchee  in  diameter. 
Will  always  start  when  current  la  on 
Positively  setf-labrlcatinfj,  will  run  a  whole 

season  without  looking  after. 
It  Ib  so  constructed  as  to  make  it  next  to 

impossible  to  get  out  of  line. 
It  is  carefully  made  in  every  detail,  almost 

noiseless,  and  does  not  throw  sparks. 

Agents  Wanted  in  Different  Localities. 

For  further  information  address 
THE 

W.  J.  Davis  Electric  Co., 

PITTSFIEI/D,  ItlASS. 


CHICAGO. 


THAYER  ELECTRIC  COMPANY, 

E^^peit  Electrica-1  Er:Lgrin.e©rs- 

Electric  Railway  Construction.        Complete  Electric  Light  Installations. 

Drafting.    Specifications. 

ELECTRICAL  SUPPLIES  CF  ALL  KINDS. 

Fan  Motors.  Street  Railway  Material. 

WRITE    FOR    PRICES. 

1037  GARFIELD  BLDG.,  "'//I?"^  CLEVELAND,  OHIO. 


March   16,  iSg^ 


WESTERN    ELECTRICIAN. 


BUCBETE 


QUALITY 
UNEQUALED. 

FACTORY 

PRODUCTION 

TRIPLED. 


Monadnock  Building,  Chicago. 


THE  BUCKEYE  ELECTRIC  CO.,  Cleveland.  O. 


COXTKAITOBS  KOK  tOMPl>KTK  SI  B«  A* 

STiSTEJIS  FOR  ELECTKIC  KAIl,WAYI»  AXD  BLECTKIC 

lilfiHT,  TELEFSOK'E  AJS1>  TEI.E«BAPH  COMPASHES. 


EOWABU  !S.  PEROT,  President. 

C.  CrAIiI/AeHEB,  Tice-Pires.  &  Gen.  SIgr. 

JAM.  P.  JHcQtlAlUB,  sec.  A  Treas. 


THE  NATIONAL  CONDUIT  MANUFACTURING  CO. 


I 


MANUFACTURERS  OF  WROUGHT-IRON  CEMENT-LINED  TUBES  FOR  ELECTRIC  SUBWAYS. 


IVorks,  HA8TIXGS-ON-Hri>SON. 


New  York  Office,  Tiai£S  BFIIiDINC 


"We  own  Patent  No.  395,5S4,  covering  Wrought-Iron  Cement-Lined  Pipe  for  Snbways  and  the  method  of  Laying.     Also.  Patents  Noa.  416,234  and  416,235  for  Dletrlbatlne  Boxes.     Over  9.000,000  feet  of  this 
Bobway  Constructed  by  ns  tioip  in  use  in  the  Ifnitett  States  and,  Canad 


AN  EMPHATIC  SUCCESS! 
THE   DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 


DIEHL    &   COMPANY,   385    BROADWAY,    NEW   YORK. 


182I. 


MORRIS,  TASKER  &  CO., 

INCORPORATED. 

Offices,  222-224  S.  Third  St..  Philadelpliia.  Pa. 


1888. 


PASCAL  IRON  WORKS, 

PHILADELPHIA. 


DEUWARE  IRON  WORKS, 

NEW  CASTLE,  DEL. 


-Manufacturers  of- 


r 


ELECTRIC  LIGHT  and  RAILWAY  PIPE  POLES  A  SPECIALTY 


HELIOS  CORED  CARBONS 


For  Alternating: 
and  Direct  Currents. 


Attemcts  have  been  made  in  this  country  to  produce  a  satisfactory  cored  carbon,  but  failure  resulted  in  every  case.    We  can  now  assure  the 
Eltctri?  Light  Companies  that  our  "HELIOS"  CARBON  is  made  of  the  same  ingredients,  In  precisely  the  same  way, 

By  the  man  who  made  them  in  Germany. 

We  shall  be  glad  to  hear  from  the  Electric  Light  interests  of  the  country  in  relation  to  carbons  for   both  alternating  and  Direct  Currents. 
A  memorandum  book,  with  tables  showing  the  relation  between  millimeters  and  inches  with  a  list  of  ordinary   sizes  of      HELIOS    CAR- 
BONS of  our  manufacture  will  be  sent  on  application.     Reduced  Prices  on  Solid  Carbons  for  Series  Arc  Lighting. 

-A-   -    IDoT3Cti-txi.ro   -    In   -   i^^asinoss    -   3\^otliocis! 

NOTE  THIS  OFFER:— Let  U8  know  by  telegraph  the  price  you  are  now  paying,  stating  yearly 
consumption,  and   we  will  guarantee  to  beat  it  from  50  cetits  to  $2.00  per  thousand. 

THE  WASHINGTON  CARBON  COMPANY,   -  PITTSBURG,  PA. 


WESTERN    ELECTRICIAN. 


March  i6,  1895 


<'A  COLD  DEAL. 

(THE  BATES  REFRIGERATOR  CASE  DECISION.) 

Tbat  is,  it  was  cold  for  the  other  people.     As  for  ourselves  and  the  trade  in  general 
it  is  balmy  and  salubrious  as  it  enables  us  to  be  in  the  market  again  with  the 

Old  Reliable  Packard 


59 


With  platinum  leading-in  wires,  which  in  the  roseate  days  of  the  lamp  business  (be- 
fore the  appearance  of  "Hydra-headed  monopoly") 


XjE3i>   o?: 


::e3   "v^c3H.IjI>. 


We  are  now  fiUiBg  orders  for  the  Old  Original  Packard  Lamp,  made  better  than  ever  be- 
fore, and  at  prices  that  get  the  business.  Take  advantage  at  once  of  the  results  of  the  most 
important  decision  ever  rendered  in  electrical  liligation. 

ELECTRIC  APPLIANCE  COMPANY, 


E1.ECTRICAI.  Si:PPi,IES. 


343  JIadlson  Street.  CHICACiO. 


\^'h^^^:^)^^^^i^->fi^'>r{i^<\l'4^ 


All  Colors  and  Descriptions. 


Automatic    Mercurial    Pumps 

OF  LATEST  DESIGN 
Por  IncandeBcent  ILamp  Companies. 

Scientlfio  glass  apparatus  for  Laboratories,  Col- 
leges, etc,  Reliaijle  wortmansliip  and  lowest 
prices.  Agents  wanted  In  Wastern  Cities.  iSend 
for  ne'n'  Catalogue. 

Tlie  Jaeger  IVIfg.  Co., 


169  William  St., 


ivEA^  yohh;. 


OCTAGONAL  PINE  POLES, 
NORWAY  PINE  GROSS-ARMS, 
WHITE  OAK  PINS. 

It  wUl  pay  yon  to  set  our  prices 

BROWNLEE  &  CO.,        •  Detroit,  Mich. 


for  the    WESTERN   ELECTRICIAN, 

S3..00. 


GOOD  PATENTS 

^Jl     Procured.    30  Tears'  Practice. 

G-RAKT  INSURED.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH.  Wjsmniton.  D.  C. 


Boswdl  Storage  Sittery, 

For  Traction  Work,  Electric 
Lighting,  Electric  Laonch,  Tele- 
graph, Phonograph,  Surgical,  and 
for  all  purposes  where  Light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &  CO., 

15i  Lake  bt     Chicago 


Miamisburg  Electric  Co.,  -   iviiamisburg,  Ohio. 
IMPERIAL  DRY  BATTERY. 

Guaranteed  the  beet  Dry  Battery  ever  made.  In- 
ternal short  circuiting  or  local  action  is  eliminated. 
Will  not  deteriorate  when  not  doing  work.  Will 
hold  its  first  value  over  long  periods  of  time.  In- 
ternal resistance  small;  high  and  constant  E.  M.  F. 
Will  not  run  down  or  die  ^n  the  shelf.  No  bursting 
"f  seals  or  oozing  of  salts  from  the  top. 

sJurnley   Cartridge  Battery. 

Cartridee  or  Porous  Cups  made  of  especially  pre- 
pared paper  One-half  the  size  and  one-third  the 
weight  of  other  porous  cups.  Guaranteed  to  be 
equal  to  any  Salammoniac  battery  made.  The  cheap- 
est battery  now  on  the  market. 

TEMPERED  COPPER. 

All  patterns  of  tempered  copper  segments  guaran- 
teed true  to  gauge,  free  from  defects;  no  alloy;  finish      SSIf  [ 
and  temper  equaled  by  none.     Exclusively  used  by      KgqL    .  ., .  ,  .  „^. 
some  of  the  largest  companies  in  the  country,  i^^fS!^^^M0^- -■?^- 

All  Batteries  Ouarauteed.    Send  for  Oatalog:ueSsS^^fi;rJ^      ""    '   ^ 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


The  Only  Clocks  Used  in  the  W.  U.  Tel. 
Co.   Time  Service. 


NO  WINDING.      CORRECTED  HOURLY. 


mF™DIN&  CLOCK  CO., 


^^oc 


^     sS  Broad-BV-ay,   HE-W  YORK:. 
Clocks  Solo.      Clocks  Rented. 


GRAPHITE    SPECIALTIES 

FOB     SliECTBICAIi     USES; 

Graphite  Bods  of  Tarions  iLenetliB,  from  1-5  Ohm  to  lOO  Ohnui  Beslatanes 

to  the  ineh.    «^raphite  Boxes  and  Crucibles,  Beslstine  H«ata 

of  4.O0O  Degrrees.    Inquiries  Gladly  AnsTrered. 

lOS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 


PCEI^AIN^^ 


K 


Is)  -   /^■/56V/f££N£  St 


T^—^^V^^   'BrooklVn,N.Y.  i  J 


'Su-f^'lTsM- 


PHOENIX  RUBBER 
INSULATING  PMNT. 

Water,  Acid  and  Practically  Fire  Proof. 

A  strictly  first-class  iasulatiog  paint  for 
armatures,  fields,  switchboards,  conduits, 
iron  and  wood  poles,  connections,  mould- 
ings, wires,  cut-out  boxes,  lamp  hoods  and 
all  other  kinds  of  electrical  appliances 
where  high  insulation  is  desired. 

Write  for  further  particulars. 

Morris  &  MacCurdy, 

SOLE  MANDFACTDEEHS, 

Indianapolis,  Ind.,  U.  t^.  A. 

Cincinnati  Agents,    -    Devere  Electric  Co. 


T!!i  NORTON 


"  Ammeters  and 
Voltmeters. 


for 


A  standard  instrument. 
Perfect  in  construction. 
The   best    instrument   made 

general  work. 
Satisfaction  guaranteed. 
New  catalogue. 

Agents  wanted  in  leading  cities. 
Write  us  for  prices  and  you  will 

purchase. 


Charles  E.  Norton, 

INSTRUMENT  MAKER, 

Manchester,  Conn. 


THE   NEW  /ETNA   LAMP. 


m 


pDjBw 


YOU  DON'T  SEE  THE  TWIST  IN  THE  FILAMENT. 

THIS  LAMP  is  specially  adapted  to  street  and  general  railivay  and  steamboat  i  se, 
because  it  is  absolutely  non-vibratable,  and  we  guarantee  for  it  50  per  cent,  lovger  life 
and  better  service  than  any  other  lamp  notv  on  the  market.  The  filwrn-nt  will  not  droop 
or  get  oat  of  shape  while  in  use,  no  matter  at  what  angle  it  is  burned. 

A  good  lamp  at  a  fair  price.    Ordinary  lamps  at  ordinary  prices 


AGENTS  WANTED  IN  LEADING  CITIES. 


PATENT  APPLIED  FOK. 


^VRITE  US. 


^tna  Electric  Works,  Hartford,  conn. 


INRANnESPENT  street  lighting  from  alternating  current  dynamos. 

lllUHIlULyULIvl  Series  Lamps.  Series  Sockets.  Street  Fixtures. 

Incandescent  Lamps  for  Arc  and  Multiple  Circuits. 


Trial  orders  mean  permanent  business.     Correspondence  solicited. 


BERNSTEIN  ELECTRIC  CO., 


Boston,  Mass. 


March  i6,  1895 
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EuazzTE  F.  Philxtps,  Prest. 


W.  A.  Hathaway,  Treas. 


W.  H.  Sawteb,  Seoj. 


AMERICAN  ELECTRICAL  WORKS, 

PROTIDEXCE,    R.  I.  ^  H      " 

BARE  AND  INSULATED  ELECTRIC  WIRE,  -^  *' 

ELECTRIC   LIGHT   LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

NrwTOBK  Stobe,  p.  C.  Acberman,  10  Cortlandt  St. 

Chicago  Stoee,  F.  E.  Donohoe,  "241  Madison  St. 

iIo^-^EEAI.  Bbanch   Eugene  F.  Phillips'  Electrical  Works. 


NOTICE  OP  REMOVAL! 


Interior  Conduit  &  Insulation  Company 

Beg  to  announce  that  on  and  after  March  15th,  1895, 
the  general  offices  of  the  company  will  be  located  at  their  works, 

NOS.  527-531  WEST  34TH  STREET. 

New  York  City. 


THE 


"CLARK"  WIRE. 


For  Switchboard,  Kallwsy  did  Motor  nse,  we  make  all 
sizes  of  Strandad  and  Flexible  Wire  and  Cables  withCmrk's 
loi^alation. 

The  Clark  Wire  has  been  before  the  public  and  in  nee  for 
the  past  niae  years,  and  has  met  with  universal  favor. 
Thousands  of  miles  of  this  wire  have  been  sold,  and 
are  in  nee  throughout  the  United  States  and  Foreign  Coan- 
iries,  and  the  demand  for  it  is  constantly  increasing,  becanep 
it  always  gives  perfect  satisfaction. 


HENBY  A.  OLAEK, 

Treae.  and  Gen'l  ilgr. 


HERBERT  H.  EUSTIS, 

Preet.  and  Electrician . 


iyfe.£p' 


In  a  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:  "  A  Thoroughly  Reli- 
able and  Desirable  Wire  in  every  respect." 

The  Rubber  need  in  inanlating  oar  Wires  and  Cables  Is  es- 
pecially chemically  prepared,  and  will  not  deteriorate,  oxi- 
dize Of  crack,  and  will  remain  flexible  in  extreme  cold 
weather,  and  is  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  ased,  Aerial,  Under 
ground  or  Submarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  liret-class  Insulated  Wire. 

We  shall  be  plea3ed  to  mail  Catalogues  with  Terms  and 
BiBcounts  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  Hampshire  St.,  Boston,  Mass. 


Send  for  Catalogue. 


CM  Electric  Spscialty  Mfg.  Co., 

606  Temple  Ct  ,  Minneapolis.  Minn., 

MANUFACTUEEBS  OF 

Switch  Boards,  Battery  Boxes,  Push  Buttons, 
Rosette  Mouldings,  Etc. 

Correspondence  solicited. 


THE  CONSOLIDATED 


44  Broad 
Street, 


ELECTRIC 


NEW 
YORK. 


STORAGE  COMPANY. 


SPEtKING  TUBES  AND  WHISTLES, 

Oral,  Electric,  Fneamatic  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 

Full  IJine  Always  In  Stock. 

W.  R.  OSTRANDER  &  CO., 

ie04  Fnlton  St.,  IVew  Xork. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  T. 

^^Send  for  New  OAtalootje.     Out  Auguet  l3t. 


Ph^mm  GaA©m  Mfg.Cb. , 

S.  C.  BOOKER,  Supt. 

2131-2140  DeKalb  Street,  ST.  I.OUIS,  MO. 

Electric  Light  Carbons 

We  make  a  specialty  of  MOTOR  and  DYNAMO  BR  USHES 
and  BA  TTBR  ¥  MA  TEBIAL. 

It  will  pay  you  to  see  our  product  and  get  our  prices  before  placing  your  orders. 


ROYAL  ELECTRIC  CO.,  PEORIA,  ILL 


-is^A.i^i-Ji='A.<:3~rT_rFRE:FR^   cdf^- 


The  Most  Reliable  ALTERNATING  Apparatus  now  on  the  Market. 


NO  COLLECTING  RINGS.    NO  COMMUTATOR.    NO  REVOLVING  FIELD  OR  ARMATURE  COILS. 

step   Down  TRANSFORBIERS.  Step  Up  TRANSFORMERS. 

TRANSFORMERS  for  any  desired  Voltage.  Arc  light  TRANSFORMERS.  Direct  Current  Generators  and  Motors. 


a 


IDEAL"  INSULATED  COPPER  WIRE. 


.fpAD^M^ 


Approved  by  the  New  York  Board  of  Fire  Underwriters. 

The  Only  Authorized  FIBRE  COVERED  WIRE  for  INSIDE,  TUBE  and  CONCEALED  WORK  GENERALLY. 

It  will  not  Deteriorate  by  long  nse,  nor  Oxidize  the  Copper.    Finished  in  the  following  Styles: 
Black  Polished,  White  and  Black  Glazed  Braid  and  White  Fireproof. 

We  can  freely  recommend  this  Wire    for  all    inside  wiring,   from  trie  fact  that   recent  insulation   tests   made  by  reliable 

authorities  show  that  it  stands  very  high. 

PHILLIPS  INSULATED  WIRE  COMPANY, 

Chicago  Agents,  ELECTRIC  APPLIANCE  CO.  I'^ZTvl^^^'^^ltXt  *^"-"'"'*  ** 
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NASHOLD  SELF-LOCKING  CLEAT. 


Patented  in 
U.  5., 
Canada, 
England, 
France, 

And 

Applied  £0 

Tn 

(iermany. 


It  is  the  most  practical  Cleat  made. 
It  is  made  of  finest  glazed  porcelain. 
It  is  in  one  piece. 
It  has  the  strength. 


It  will  locfe  the  wire  firmly. 

It  Trill  IVOT  break  in  patting  np. 

It  -will  KOT  hold  moisture. 

It  Trill  NOT  hnrt  the  insniation. 


The  wire  can  easily  be  put  in  place  or  removed  without  loo<^eniag  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nashold  Cleat   Company, 


Telephone,  Harrison  636. 


934-935  Monadnock  BIdg.,  CHICAGO,  ILL. 


Stilwell's  Patent  live  Steam-Feed  Water  Pnrifler. 

Removes  all  Impuritiesi 

Entirely   prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

The  Stilwell-Bierce  &  Siitli-Vaile  Co,, 

DAYTOSf,  OHIO. 

Kiedon  Iron  &  LicUive  Wba,  San  Franc'scci,  Ca'.,  Pflciflc  Ooift  Agt 


IHPORTiUT  TO  COMMERCIAL  TRiVELERS, 


Oa  and  after  December  1st,  Baggage 
Agtnts  of  the  B.  &  O.  R.  R.  Co.  will  ac- 
cept coupons  from  mileage  books  issued 
by  B.  &  O.  R.  R.,  P.  &  W.  R'y.  B.  &  O. 
S.-W.  R'y  and  Valley  R'y  of  Ohio,  in  pay- 
ment for  excess  baggage  charges,  at  their 
face  value,  2  cents  each.  This  arrange- 
ment will  not  include  B.  &  O.  Mileage 
Books  endorsed  "good  only  on  B.  &  O.," 
B.  &  O.  Southwestern  Mileage  Advertis- 
ing Books,  nor  books  older  than  one  year 
from  (^ate  of  issue. 


FOR  SALE,   VERY  CHEAP, 

Or  will  exchange  for  other  material. 
8  20-arc  light  U.  S.  E  L.  Co. 'a  dynamos;  4  I5-aro 
light  Hochhausen  dynamos;  -AO  500-Tolt  T.  H. 
e^eet  car  motore;  lOO  arc  lanpa;  3  steam  fire 
engines;  lot  new  magnet  wire;  3  double  hoisting 
engines;  '£  large  Ferrncute  circular  shears;  t 
Bennett  air  compressor,  18-20s30;  1  50-ton  track 
scale;  SS3'«  new  electric  car  wheels. 

WALSH'S  SONS  &  CO.,  Newark,  N.  J. 

Dealers  in  Scrap  Iron  and  Metals. 

15,000  sixteen  candle  power  genuine  Edi- 
son lamps,  made  by  the  Geoeral  Electric 
Co.  Alt  voltages  from  106  to  112.  Edison 
base  only.     In  barrel  lots  21  cents. 

E.  G.  BRUCKMAN, 
Equitable  Bldg.,  St.  Louis,  Mo. 


PROPOSALS. 

The  city  of  Knoxville,  Tennessee,  is  about 
to  install  its  own  light  plant.  Its  light 
committee  invites  persons  or  firms  dealing 
in  electric  lighting  machinery  and  electrical 
supplies  to  correspond  with  them  in  refer- 
ence to  the  immediate  installation  of  an  up- 
to-date  electric  light  plant  of  not  less  capac- 
ity than  250  arc  lamps  of  standard  candle 
power. 

J.  B.  mm,  Chairman. 

NEW  INSULATING  JOINT. 


Sectional  View— Patented  July  10,  1894— Full  Size. 
For  Insulating  Fixtures. 

This  joint  conforms  to  the  requirements  of  Under- 
writers' rules.     Write  for  prices  and  circulars. 


Merstate  Coiplete  Elettrlt 


Co, 


809  to  817  So.  7th  St..  ST.LOUIS,  MO. 


A 


TH.K 


{. 


NON  C0RR08IVF. 
COirVENIENT  and  EFFECTIVE. 


Price,  95  Cents. 

Agencies; 

The  E.  S.  Gr<:eley  &  Co..  N.  Y.  &  Boston, 
Vallee  Bros.,  Philadelphia. 

L.  B.  ALLEN,  Sole  ManotMtnrer, 

4S-45  S.  Canal    St .   Chicago,  111. 

»♦♦♦»»»»♦♦♦♦♦»♦♦♦*♦♦♦♦♦< 


CEDAR 


STREET  R.  R.  TIES. 


The  Valentine-Clark  Co, 


704-706  BOOKEKT, 


CHICAGO. 


Dynamos 

iW  25  to  800  LlgtltB. 


and 


MOTORS. 


2  H.  P.  and  upward. 


The  Elliott-Lincoln  Electric  Co., 

11S4  Payne  Avenue, 

CI/BVBI.AIKD,  OHIO. 


H 


IGH-GRADE  TELEPHONED 


THE   WILLIAMS   &   ABBOTT   ELECTRIC   CO.,    %M 

46  South  Water  Street.  CIiEA'Et.ANl>,  OHIO.  ^^^ 


We  make  a  strictly  first-class  ins'rument  for  exchange  service  and 
private  lines.     It  is  a  BATTKKY   TELKPH«»HJE   and  is 

guaranteed  not  to  infringe.     Write  for  catalogue  and  prices. 


The  NO WOTNY  Telephone 

Gives  service  equal  to  the  best  long-distance  Bell  telephone,  and  are  noted  for 
their  wonderful  volame  of  soand  and  clear  articulation  of  speech. 

We  also  manufacture  Batteries  for  every  fenown  purpose,  which  have 
a  world-wide  reputation. 

THE  NOWOTNY  ELECTRIC  CO.,  CINCINNATI,  OHIO 


Books 


On  electrical  subjects   sent   to  any 
address  on  receipt  of  price,  postage 

Electrician  Publishing  Co., 
6  Lakeside  Bldg., 


Free. 


CHICAGO. 


f    f 

■       ■ 

This  company  Is  manufaoturlng  A   COITipOUnd    MagHGtO   TelophOllO 

Which  it  sella  outright  under  a  guarantee  both  as  to  efBciency  and  a,^  against  infringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  ae  any  other  Telephone  talks  over  one  mile. 
This  company  is  also  prepared  to  folly  equip  Telephone  exchangee,    (furnishlne  everything  from 
the  telephone  to  the  wire  and  poles).    Private  lines.  Factory  plants,  etc.,  and  do  all   kinds  of  construc- 
tion work-     Send  for  circulars  and  price  lists. 

AVKSTERX    TEL.EPHONE    COWSTRUCTIOM    CO., 

539,  540  and  541  lloiiadnock  Blk..  Chicago.  111. 


ELECTRICITY 


rhi/rrft/ral  Drawing  and  Design- 
11!  sintctural  Iron  Work:  Steam. 


Mechaidcs;  Meclianical  Drawing i  Archihrfurr:  A) 
ing;  Masonry;  Carpentry  and  Joinery ;  ornaiih  "f<il 
Eiujineering  {Stationary,  Locomotive  or  M'fri/i.\;  ll'iilroad  En.gineering;  Bridge 
Eiigvieerin'g;  Municipal  Engineering;  Plumliing  and  Jltu/ing;  Coal  and  Metal  Min- 
i7ig;  Prospecting,  and  the  English  Branches.  Until  furtner  notice  experimenial 
apparatus  will  be  furnished  free  to  students.  Send  for  Free  Circular,  stating  the  sub- 
ject you  wish  to  study,  to 

Tlie  International  Correspondciieo  i^eliools.  Scranton,  Pa. 


NICHOLAS  &  BARR, 

MANUFACTUBEKS  OF 

OATE  CITT  SOIiDBBINC^  FIJBIKAUF, 

28  W.  Washington  Street.  Chicago,  111. 
The  Gate  city  soldering  furnace  has  the  following 
points  of  excellence:  1.  Economy  of  fuel.— 2,  Sim- 
plicity in  construction  and  operation. — 3.  The  only 
burner  that  cannot  be  clogged  up.— 4.  Has  a  fixer! 
pamp.^5.  Especially  adapted  to  plumbers',  tinners', 
cornice-makers'  lod  roofers  use,  and  for  conduit, 
electric  light  and  telephone  work. — 6.  Can  be  used 
with  ease  in  strong  wind  on  roofs. 


On  electrical  subjects  sent 

to  any  address  on  receipt 

of   price,  postage 

Electrician  Publishing  Co., 

6  Lakeside  Building. 
Chicago. 


^\WV\\\\VlX\XVK\\X\\XVXVI.\MLX\\'«m»»LX^ 


ESTABLISHED    1867 


PARTRICK&  Carter  Co. 

Electrical  Supplies 

125  South  2^  St.      Philadelphia 
Catalogues  on  Application 


S24.00  SPECIAIi 

To  Introduce  oar  Dyna- 
mos and  Motors  of  larger 
capacity,  we  are  making  a 
specialty  of  a  liigh-grade 
8-light,  16  C.  P.,  110  volt 
Dynamo,  retaining  all  the 
special  features  of  our 
larger  machines  at  a  SQr- 
prising  low  price.  Send 
._  for  citcul'ar  No.  22. 

BOTH.  &  ECR,  Mnnufactarers  Dynamos  and 
Motors,  34  Market  St..  Chicago- 


The  Wirt  Dynamo  Brusi. 

Suitable  for  all  Incandescent  Dynamos,  Plating 
Dynamos,    Alternating   Generators   and    Exciters, 

Electric  Railway  Generators,    Stationary  Motors. 

WALLACE  ELECTRIC  CO., 

307  Dearborn  St.,  Chicago. 


Storage  Batteries 

FOR  ALL  PURPOSES, 

Bradbury-5tone   Electric 
Storage    Co., 


LAa:^INTJM 

For  all  Purpoaea. 

M.  Scrap  and  Native  Platlnom  PurchBaefl. 

^^      BAKEB  &  CO,.,  408-414  New  Jersey 
Kailroad  Ave..  Newark.  N.  J> 


P 


E.  O.  McCOKMIOK,  D.  B.  MAETIN, 

Pass.  TrafBc  Mgr.  Oen'l  Pass.  &  Ticket  Agt= 

OINCINNATI. 
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VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CEIiEBRAT£l>  WATER 
M'HEEIj  as  particularly  adapted  Id  their  use,  on  account  of  its  remarkably  Bteady  motion. 
high  Npeed  ai>(l  gr*- at  eflicieiioy  and  large  I'apaciiy  for  its  diameter,  being  double 
the  power  ol  most  wheels  of  the  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
panies with  prebt  satisfaction.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  usefai  effect  gfuaranteed. 

SEXD  F'OR  CA.TALOGVE  ANO  1^ASTICVL>AMS. 

The  accompanyine  engraving  repreaenta  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  36  H.  P.  under  38  foet  head.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  shafts, 
and  where  the  situation  admits  of  their  nse  we  recommend  them. 

The  Stilwell-Bierce  &  Smitb-Vaile  Co.,  Dayton,  Ohio. 

Rlsdon  Iron  &  Locomotive  Works,  San  Francisco,  Oal.,  Pacific  Coast  Agents. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


ELECTRICIAN  PUBLISHING  CO., 


6  Lakeside  BIdg. 
Chicago,  III. 


ONE 

DOLLAR 

EACH. 


Mine 
Eliminator. 

For 

£xtraetijas 
Oil  From 
F'Xbanst. 
Knocked 
Ont  All 
Competitors 
In  Thjree 
Important 
Tests. 
Send  for 
Circnlar. 


OUR  INDICATOR 
DEPARTMENT 


Is  complete 

Tvith-  the 

most  modern 

perfect 

articles 

in  the  line. 

imend  for 

Catalogue. 

Redncing 

Wheels, 

Flanimeters, 

Etc. 


As  a 

Dividend 

Payer 

Nothing  is  eo  profit- 
able in  a  small  way  as 

EUREKA  PACKING. 

Send  for  Sample. 

Mine  & 
Robertson  Co,, 

7»  Cortlandt  St., 
NEW  YOBK. 


ROBERTSON', 
STEAM 
SEPARATOR, 


The  most  efficient 
device  for  separat- 
ing Tpater  and  live 
steani. 

Get  Circular, 


Roliertson'; 

Eiliaust  Pipe 

Heal 

A 

First-class 

Article 

At 

Very  low 

Price. 

You  Need  One. 


Change  Desks! 

— isn't  it  almost  time? 

proud  of — that  orna- 
ment the  most 
elaborate  office 
— best  material 
and  splendid 
finish.  We'll 
return  the 
money  if  you 
want  to  send 
the  deskback. 
You  won't 
want  to. 
Roll  Top 
I  Office  Desk. 
'solid  oak. 
highly  pol- 
is'ned,  two  extension  slides,  patent  lock  and  perfect 
flexible  slide,  roll  top.  antique  finished,  castered, 
high  curtain,  4  ft.,  $17.50;  4  ft.  6  in.,  $18.50;  5  ft., 
$20.50.  Low  curtain,  4  ft..  $15.75;  4  ft-  6  in.. 
$18.00;    5  It.,   $19,75, 

Flat  Top  Desk,  solid  oak,  highly  polished,  two 
ex-iensiop  slides,  antique  finish,  castered,  4  ft.,  $9.50; 
4  ft.  6  in.,  $10.00,  5  ft..  $10.50.  Send  for  descrip- 
tive circular. 

Montgomery  Ward  &  Co., 

111=118  Michigan   Ave.,     Chicago. 

XERiVlS         Cash  with  order,  or  will  ship  to   out 

own      address      and     draw      through 

your  bank  with    draft    attached    to   Bill   of  Lading. 


YOU  CAN  HAVE  ONE ! 


Anyone  interested  In  the  art  of  electricity  can  obtain  a  copy  of  our 
new  100-page  classified  catalogue  of  electrical  books  which  ie 

JUST  OUT. 

It  contains  a  complete  list  of  all  electrical  books  published  to  date 
and  will  prove  of  inestimable  value  In  selecting  the  proper  works  for  the 
study  of  electricity.     We  are 

HEADQUARTERS  IN  THE  WEST 

For  electrical  books  and  cao  fill  all  orders  promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  Building,  Chicago. 


The  Standard  Open  Circuit  Bat- 
teries of  the  World. 

Send  for  CracTiLAii  aud  Pbicbb. 

THE  LECLANGHE   BATTERY  CO., 

Itt  to  117  Bast  nut  St..  M.  f. 


NewYork  Insulated  Wire  Co., 


Sole  ACAX3.-u.feLcttix>ex>fii, 


Grimsbaw  White  Core  and  Raven  Core  Wires,     Grimshaw  Dnderground  Lead  CoYered  Cables, 

Competition  Line  Wires,  Griisliaw  Tapes  and  Splicing  Compound, 
Ynlca  Bnsliings,  all  sizes,  Vnica  Electrical  Wire  Ducts  for  Interior  Constmction. 


MAIN  OFFICE  : 
13-17  Oortlondt  Street,  New  York. 


5  CHIOAGO:  BOSTON:  SAN  FEANOISCO : 

BEAN0HE8:  (78-82  FrankHn  Street,  Oongrees  Street.  [.102  Sacramento  Street, 


Xl¥ 
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Now  READY!     Now  READY! 

Tbe  TelepboDe  Hacd-Book. 

By   HElRBE.R.a^  LAWS   WEBB. 

146  Pages.     138  Illnstrations.    Cloth.     Hand-book  Size.    Price,  Postage  Free,  $1.00. 
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TELEPHONE   HAND-BOOK. 


ductor.     In   the   D'Arsonral   receiver  a  curved  per- 
manent magnet  is  used,  one  pole  of  which  terminates 


FIGS.  27  AND  2S.      D'aHSONVAL   HECEIVEH. 

in  a  soft  iron  polepiece  that  serves  as  the  core  of  the 
coil,  and  the  other  in  an  iron  box,  or  cylinder,  that 
tl.ns  a 


FIG.  29.    mebcadier's  ei-telephone.   T  T  receit- 

ERS,      V   SPRING,    TV  MAGNET,     E   JNDT,     R    STEEL 

STRIP,  A  SCREW  CLAMPING  B  TO  V,  d  d'  METAL 

COLLAR    CLASrPING    FtORECEITER   CASE, 

//  TERMINALS  OF  COIL  «  CONNECTING 

SCREW,  <•'    SOFT    RUBBER   NIPPLE 

FOR     EARPIECE. 

completely  encloses  the  coil.  The  two  poles  are  mag- 
netically insulated  from  each  other  by  the  wooden 
case,  to  the  upper  part  of  which  the  diaphragm  is 
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appeared  on  the  scene  with  an  application  for  a 
patent  on  a  microphonic  transmitter,  and  according 
to  the  rulfts  of  the  Patent  Office  no  patent  could  be 
issued  to  any  of  the  three  until  it  was  determined 
whether  the  Drawbaugh  claim  was  valid  or  not. 
This  was  finally  decided  against  Drawbaugh,  as 
it  was  proved  that  the  Edison  carbon  trans- 
mitter had  been  in  public  use  for  more  than 
two  years  before  Drawbaugh  made  his  application 
for  a  patent,  and  his  application  was  thrown  out.  A 
patent  was  then  issued  to   Berliner  on  the  broad 


44.      BERLINER'S  FIRST 
TRANSMITTER. 


FIG.  45.  BERLINER  CAR- 
BON  TRANSMITTER. 


principle  of  the  microphone  transmitter  in  November, 
1891.  In  May  of  the  following  year  a  patent  was 
issued  to  Edison,  so  that  both  sides  of  the  interference 
eventually  got  their  patents— more  than  fourteen 
years  after  the  filing  of  the  original  applications. 

78.  Both  Berliner  and  Edison  obtained  in  1878 
patents  on  special  forms  of  transmitters  designed  in 
accordance  with  the  principles  laid  down  in  their 
applications  for  the  broad  principle  of  battery  tele- 
phones, and  the  Berliner  transmitter  especially  has 
been  modified  outof  all  semblance  to  its  original  form. 
The  broad  claim  in  the  Berliner  patent  is  as  follows: 
"The  method  of  producing  in  a  circuit  electrical 
undulations  similar  in  form  to  sound  waves  by  caus- 
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SPECIMEN    PAGES    FEOM    TELEPHONE    HAND-BOOK. 


O  O  HT  T  H  BT  T  S. 

Chapter  1:  The  Invention  of  the  Telephone. — Chapter  2:  Sound  Waves.  Articulate  Speech. — Chapter  8:  Electric  Telephony.  The  Bell  Telephone. — Chapter  4: 
The  Microphone  — Chapter  5:  Current  Induction.  Electromagnetic  Induction. — Chapter  6;  The  Induction  Coil;  Its  Use  in  the  Telephone  Transmitter.— Chapter  7: 
The  Complete  Telephone  Circuit. — Chapter  8:  Magnet  Telephones. — Chapter  9:  The  Bell  Telephone  Receiver. — Chapter  10:  Other  Forms  of  Magnet  Telephones.^ 
Chapter  11:  The  Gower,  Ader  and  D'Arsonval  Receivers;  Mercadier's  Bi-telephone. — Chapter  12:  The  Siemens,  Kotyra,  Neumayer  and  Bottcher  Receivers. — Chapter 
13:  Carbon  Transmitters. — Chapter  14:  The  Blake  Transmitter.— Chapter  15:  The  Long-distance  Transmitter. — Chapter  16:  The  Solid-back  Transmitter. — Chapter 
17:  The  Berliner  Transmitter. — Chapter  18:  The  Cuttriss  Transmitter. — Chapter  19:  Various  European  Transmitters.- Chapter  30:  The  Efficiency  of  Carbon  Trans- 
mitters.— Chapter  21:  Batteries  for  Telephone  Work. — Chapter  22:  Open  Circuit  Batteries.— Chapter  23:  Closed  Circuit  Batteries  —Chapter  34:  The  Practical  Manage- 
ment of  Batteries. — Chapter  35:  Magneto  Bells. — Chapter  26:  Automatic  Switches. — Chapter  27:  Telephone  Line  Construction. — Chapter  28:  Metallic  Circuits.— 
Chapter  29:  Underground  Wires. — Chapter  30:  Lightning  Arresters. — Chapter  31:  Inside  Wiri.  >■. — Chapter  32:  Installation  of  Telephone  Instruments. — Chapter  33. 
Inspection  and  Maintenance. — Chapter  34:  The  Condenser;  Its  Use  in  Telephony. — Chapter  35:  Electromagnetic  Retardation. — Chapter  36:  Exchange  Working. — 
Chapter  37:  Small  Exchanges. — Chapter  38:  Party  Lines;  The  Bridging  Bell. — Chapter  39:  Long  Distance  Telephony. — Chapter  40:  Duplex  Telephony. — Chapter  41: 
Simultaneous  Telegraphy  and  Telephony. — Appendix. 


The  Only  Practical  Up-to-date  Book  of  Its  Kind  Published.    A  Timely  Work. 

PRICE  $1.00.   POSTAGE  FREE. 

Electrician   Publishing  Company, 

6   IvJLKKSICK    BLnivDIKa-,    CHICJLOO. 
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Knapp-Sellner's  Patent  Adjustable  Swing  Desk  Light. 

The  most  PRACTICAL,  DURABLE,  CONVENIENT  and 
INEXPENSIVE  Electric  Desk  Light  Attachment  in  the  World. 

When  attached  inside  of  Roller    Desk,    same    can    be    closed   without 

removing  or  detaching  the  fixture    or   electrical    connection.     Attachment 

PATENTED.  can  be  disconnected  in  two  seconds  and  desk  moved  to  any  part    of    office. 

COMFORTABLE  to  the  eyes,  ALWAYS  ready  for  use  and  NEVER  an  obstruction. 

PRICE  COMPLETE,  EXCEPT  LAMP,  $3  50. 

For  further  particulars,  apply  or  address, 

METROPOLITAN  ELECTRIC  CO.,  186  and  188  Fiflh  Avenue,  CHICAGO,  ILL. 


QUALITY  is  our 
Standard  of  Value. 


THE  UNITED  ELECTRIC 
IMPRDVEMENT  CO. 


1 


0:F'F'ICE    J^:tSTlD    "W"OI^iC£3: 


19th  St.  and  Allegheny  Ave.,   Philadelphia, 

lanufacturing  and  Constructing 
Electrical  Engineers. 


Complete  Alternating  Current  Equipment  for  Central  Stations. 

Direct   Current   Multipolar   and  Bipolar    Dynamos   for   Isolated    Plants, 

Storage  Battery  Installations  and  Power  Transmissions. 
Improved  Long  Distance  Series  Incandescent  Apparatus   for  Street  and 

Commercial   Illumination. 
Series  Incandescent  Lamps  for  any  Current  and  to  fit  any  Standard  Socket. 
Transformers,  Motors  and  Arc  Lamps  for  Alternating  Currents. 
The  Wirt  Improved  Volt  and   Ampere   Meter  for  Direct  and  Alternating 

Currents — dead  beat  and  can  be  left  in  circuit  continuously. 
Estimates  Furnished  for  Complete  Switch  Boards. 
Storage  Battery  Installations  for  any  Capacity  or  Service. 
Correspondence  Solicited. 


PRICE  REDUCED! 

THE  NEW  EDITION  OF 

Prof.  Silvanus  P.  Thompson's  Book, 

DYNAMO  ELECTRIC 
MACHINERY, 


NOW  $6.00. 


New  Edition,  Kevised  and  Greatly  Enlarged,  Price  $6,00, 


This  is  the  long  expected  edition  of  Prof.  Thompson's 
standard  work.  It  contains  nearly  i,ooo  pages,  and  is  pro- 
fusely illustrated. 

Orders  should  be   sent   in   at   once, 

Sent,  postage  prepaid,  to  any  address  on  receipt  of  price. 


ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  CHICAGO,  ILL. 


No!  we  make  the  final  break  off  from  carbons  so  that  it  is  impossible  to 
get  heat  enough  to  fuse  points  of  your  copper  contact  plates;  no  filing  off  of 
rough  points,  no  hanging  on  after  you  have  had  a  short  circuit  or  over  load, 
bound  to  work  as  easily  after  opening  i,ooo  times  as  it  does  when  opened  the 
first  time. 

WE  KNOW  YOU  NEED  OUR  CIRCUIT  BREAKER,  and  do  not  see  why  you 
should  delay  writing  us  any  longer.     One  burn    out   will    pay    for   a   dozen    of 

our  instruments.    To  be  used  on  the  Alternating  or  Direct  Current  Systems. 

"WKITE  TJS  AT  ONCE, 

EX    ELECTRIC    <& 
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P.  GLEASON  MFCr.  GO. 

181  to  189  Mercer  Street  NEW  YORK. 


MANUFACTURERS    OF 


Arc  Globes,  Incandescent  Shades, 

and  Stalactites, 

Clusters,   Insulating   Joints, 

5rdcl<ets,   Holders  and   General 

Lighting   Supplies. 


A  rsasMsr  book! 

New  Dynamo  Tenders'  Hand- Book. 

226  Pages.        138  Engravings.       Hand-Book  Size. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  hand-book  series,  of  which  30,000  copies 

have  been  sold.    The  new  book  contains  more  than  twice  as  many  pages  and  twice 

as  many  engravings  as  were  comprised  in  the  old,  and  will  continue 

to  retain  the    distinction  of  being  the   ONLY  STANDARD 

WORK  for  the  practical  dynamo  man  and  the  learner. 


NOW  READY. 


PRICE,  $1.00. 


G    LAKESIDE    BIULDINC.    CHICAGO. 


WESTINBHOUSE  ELECTRIC  £  MANUFACTURINfi  CO.. 


I»ITT» 


Z>j9l. 


We  manufacture  Complete  Installations  of 


For  CENTRAL  STATION   ELECTRIC  LICHTINC, 

LONG  DISTANCE  TRANSMISSION  OF  POWER, 
ELECTRIC  RAILWAY  AND  ISOLATED  PLANTS. 

BRANCH  OFFICES  IN  ALL  LARGE  CITIES. 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


! 
B.  J,  Arnold,  Mem.  a.  i.  e.  e., 

Gsnsulting  Electrical  Engineer, 

I      Specialty:  Electric  Eailways  and  Power  Sta- 

(  Uona. 

1                   574-576  Kookery,  Chicaeo. 

William  H.  Bryan, M.Am.soo.M.E. 

Mechanical  and  Electrical  Engineir. 

ConsQltationp,  Reports,  Estimates,  Planp,  Speci- 
fications, Supermtendence,  Tests,  Parcbaslng. 
resigns  of  Central  Statiooa  a  Specialty. 

Turner  Baildins,  Ht.  I^ouiN. 

Goltz  &  Sinclair, 

Electrical  Engineers  and  Contractors, 
Mannfacturers'  Agents, 
Tel.  912.             Agents  for  Ideal  Engines. 
Academy  Bids-.  Milwaukee.  IVls. 

Chas.  G.  Armstrong, 

Expert  and 
Electrical  Engineer, 

Anditorinm  Toiver,  Chicago. 

N.  S.  Amstutz, 

Mechanical  and  Electrical  Enginter, 

y«w  EUatHcal  BtiHca  Perfected  for 
Shop  CoTutruction. 

TeitJ,  Plans,  Estimates, 
Snparvlolon  and  Eipert  Opinions. 

«9  BlackNtone  Bids.,  ClcTeland.O 

The  Allen-Hussey  Co . 

General  Electricians  and  Oontractore. 
Electric  light  and  power  construction,  incan- 
descent  liglit    wiring;    telephone,    watchman's 
clock,  annnnciator,  barglar  aiarm,  electric  bell 
'  systems,  etc.     Eatlmates  furnished  from  archi- 
tects' and  engineers'  specifications.    Telephone, 
Main  1061.    Established  1889;  Incorporated  1892. 
all-al.3  Randolph  St ,  Clilpa^o. 

i  Owen  Ford, 

710  tSecnrity  Bide..  I^t.  IiOnis,  Mo., 

Engineer  and  Contractor, 

Electric  Railways,  Lighting,  Power  and  Min- 

ing.      Water  Works  Systems.      Power  Plants 

Developed  for  Electrical  Transmiss  on. 

ForeeBain,  e,,,,;,,,,,^ 

ConsuitiQ^.              Mechaoical  Engineer. 

Designiofr, 

Supervising,              Plans,  Specifications  and 

Constru  cling,            General  Engineering. 

Testing.               Expert  in  Patent  Causes. 

Suite  1G57.  1  658  and  1050 
MoRHdnock  Buildiiiff,  IIHICj^GO. 

The  Consolidated  Eng.  Co., 

Deslgneri  and  Builders  of  Electrio 
Light  and  Power    Plants,     Electrio 
BaUways,  Water  Worke,  Ice  Making 
and  Refrigerating  Plants. 
821  Pine  Street,      -      -     -     St.  Louis. 
Alfred  0.  Einstein,  Prest.  and  Treas. 

Thomas  V.  Hall,  Vice- Prest  and  Secy. 

John  A.  Henry,  Supt.  Electrical.  Con. 

^■^  ^B^^  ^B^^ IMllVl  ^^P         On    electrical  subjects             to    any        I^P^ ^F^  "W^ '^^^ 

K^W    ■  W   W   ba,    ^1^         address  on  raceipt   of   price,   postage          MM        V^^    ■€        W[ 

6  Lakeside  Bonding,         -        CHICAGO. 

CHICAGO  INSULATED  WIRE  CO., 


414-4(6  Northern  Building,  CHICAGO. 


HAVE 

YOU 

READ 


Inventions,  Researches  ani  Writings  of  Nitola  Testa, 

By  THOUAS  COUUEBFOKD  MARTIM. 

600  Pages,  330  lllustralions  and  New  Portrait, 


SEE  PAGE  XVI  FOB  TABLE  OF  CONTENTS.  ORDEK  AT  ONCE. 


TESLA'S 

NEW 

BOOK? 


mMRlc/L 


624  pages,  $3.00. 


150  pages,  11.00 


158  pages,  $1.00. 


ELECTRICIAM 


135  pages,  $1.00. 


140  pages,  tl  00. 


An  Excellent  Series  of  Electrical  Books. 

BY   T.    O'COHHOR.    SLOAHE. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Library.  Send  in  your  Orders. 


ELECTRICIAN  PUBLISHINC  COMPANY,  6  Lakeside  BIdg.,  Chicago. 


R.  D.  NUTTAIL  COMPANY,  Allegheny,  Pa. 


F.  A.  ESTEP. 

President  and  Treasurer. 
J.  R.  McaiSLEY, 

Vice-President. 
F.  8.  MAETIN, 

Snperlntendent  of  Works. 


MANDFAOTOKERS  OP 

Electric  Railway 
Supplies. 


GEARS,   PINIONS, 

BEARINGS,  TROLLEYS, 

TROLLEY  WHEELS 

AND  HARPS. 


THIS  IS  THE  IMPROVED 
NUTTALL  TROLLEY. 


TRY  ITONCE,  AND  YOU 
WILL  WANT  NO  OTHER. 


Tlie  ItH-sest  and  most  prosperous  street  railway  companies  in  the 
country  are  using  our  supplies,  and  they  prefer  them  to  all  others  on 
account  of  greater  sf  reneth  and  durability.     Correspondence  solicited. 

CHAS.  J.  MAYER,  600  Betz  Building,  Philadelphia,  Pa.,  Middle  States  Sales  Department. 
CHAS.  N.  WOOD.  180  Summer  St.,  Boston,  Mass.,  New  England  States  Sales  Department. 
STANDARD  R'Y  SUPPLY  CO.,  Monadnoot  Block,  Chicago,  111.,  N.  W.  States  Sales  Department. 
A.  S.  PABTEIDOE,  Bank  ol  Commerce  Building,  St.  Lonls,  Mo.,  S.  W.  States  SalesDepartment. 
0HA8.  A.  OATAGNA,  Neave  BuUdlOff,  Ciuolnnatl,  Ohio,  Central  States  Bales  Department. 


WfiSTfiRN    £LECtRICIAR 
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Up  IP  Progress  the  Order  of  the  Age. 

Sii.=vJW  L  j^^  ^pff  AMERICAN  LEADS, 


Recent  improvements  made  in  the  New  American  Turbine  have  increased  the  power  as  per  their  dism^ 
eter,  and  produced  greater  efficiency  from  whole  to  half  water  than  any  other  turbine,  as  evidenced  by  the 
following,  copied  from  certified  tests  made  at  Holyoke.  Mass.,  on  the  dates  named,  and  signed  by  A.  F.  Si'^k, 
man,  engineer  in  charge  of  experiments,  and  E.  S.  Waters,  hydraulic  engineer. 

The  originals  of  these  certllicateB  and  tests  of  other  sized  wheels  can  be  seen  at  our  office. 


Teat  of  a  45.inch  "Wheel-July  9,  1894. 


On.  Ft. 
per  Sec. 


Horse 
Power. 


205.27 
196.19 
176.74 
149.99 
1,840 


82.18 
79.31 
75.52 


Test  of  a  43-incli  "Wheel  -  July  14,  1894. 


I  Head. 


Whole  Gate  16.33 
li  "       16.66 

K  "       1B.59 

%  "       17.13 

y.  "     I  17.48 


Rev.  per 
Min. 


128.00 
134.80 
129.33 
125.2B 
121.00 


Cu.  Ft.  [  Horse 
per  Sec.  Power. 


134.18 
120.85 
104.85 
92  76 
70.80 


199.56 
188.14 
162.89 
142.40 


80.50 
83.09 
82.77 
79  21 
70.60 


For  iDformatlon  and  catalogne  write 


THE  DAYTON  GLOBE  IRON  WORKS  £0.,Dayton,OJ.S.  A. 


By  E.  A.  HIEJECRIliIi, 

176  Pages.    Price,  prepaid,  tl£0. 


For  the  use  of  Electricians, 
Engineers    and   Architects. 

NO    MAN 

contemplating  the  erec- 
tion of  an  electric  light 
plant  can  afford  to  be 
WITHOUT  IT. 

Electrician  PnblishiDgCoipany, 

6  LAKESIDE  BUILDING,  CHICAGO. 


USE   THE   BEST! 

Eureka  Commutator  Compound 

A  perfect  Compound  for  DyDamos  and  Motors 
Works  on  any  Commutator  with  Copper  or  Car- 
bon Brushes.  Send  for  sample;  price  75c  per  stick. 

Eureka  Compound  Co  , 

SIOUX  FALLS,  ».  I>. 


>hpastks. 


T.  H.  Brady.  New  Britain.  Conn.,  U.  S.  A.. 

Manufacturer  of  Mast  Arms,  Pole  and 
SwingiuEf  Hoods,  House  Brackets  and 
other  Specialties  for  Constrnction 
"Work.  —  Catalogues  aiu.1  Prices  fur- 
nislied  on  ajyplication. 


SIOUX  UTY  ENGINE  &  I  RON  WORKS 


Builders    of  HIGH  GRADE 

CORLISS 

ENGINES 

Simple,  Componnd,  Condensing. 

Complete  Steam  Plants  a  Specialty. 

SIOUX  CITY,  IOWA. 

AOBNTS: 

H.  S.  "WALKEB,  26-28  W.  Randolph  St.,  Chicago 
ROWELL  &  CHASE  CO.,  1217  Union  Ave.,  Kansas  City,  Mo. 
0.  J.  BLANDIN,  120  Third  Ave.  North,  Minneapolis,  Minn 


lINDERS 


For  the  Western   Electrician 

Electrician  Publishing  Co,, 
<>   Lakeside  BIdg.,        -       Chicsgo. 


$1.00 


SEND  FOR  OUR 

New  Catalogue  of 

Electrical 
Books. 

The  moBt  complete  of  Its 
kind  ever  published. 

Sent  Free  to  Any  Addresa. 

Wnre 

In  the  West  for  f tf  C- 
TRIOAL  BOOKS,  and  fill 
orders  promptly,    pre- 
paid, onreceiptof  price. 
ElectrloiaDpnbllf^hing  Co., 
8  LaSeslde  Building, 
CHICAGO. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


MAP  OF  THE  UNITED  STATES. 

A  large,  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  or 
home  use,  is  Issued  by  the  Burlington 
Route.  Copies  -will  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  cents  In  postage 
by  P,  8.  EusTTS,  Gen'l  Pass.  Agent,  C.  B. 
&  Q.  R.  R.,  Chicago,  lU. 


PORTER  &  BUERDORF, 

SAX.E3  AGENTS  FOB 

DETROIT   SYSTEM   STREET   R'Y    MOTORS, 
Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  sold  with 
gxiarantee  of  20,000  miles  without  repairs.  Instal- 
lation of  storage  battery  lighting  plents  a  specialty 
Room  808,  No  31  quincj-  St.,  Chicago. 


For  any  electrical  book  published  filled 
promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  COMPANY, 
6  Lakeside  Building,  Ohlcago. 


FUSE  WIREl  «»"««*. 

AND    LiNKS   V  capacity 

FOR  ALL  SYSTEMS.    )  ^"'"'^"^J™. 


The  Independent  Electric  Co., 

39th  St.  and  Stewart  Ave.,  Chicago. 


THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work. 

dves  more  i>OTver  as  to  diameter  w^ith  a 
hlerher  percentaee  of  nsefal  effect  than  any  other 
TVittei'-Trheel  heretofore  made.  AU  sizes,  right  and  Jeft 
hand,  are  bailt  from  patterns  perfected  under  systematic  tests  in 
the  Holyoke  Testing  Elume. 

Parties  having  power  plants  which  aro  unsatisfaotory,  and 
those  contemplating  the  improvement  of  powersj  will  find  it  t» 
their  interest  to  Confer  with  me,  as  I  am  ivilliBj;  to  guar- 
antee results  T^rhere  others  have  failed,  no  mat- 
teriiT'hatmakeof  tiuL-Mne  has  been  in  use.  STATE! 
RROUIBEaieittTS  ASfO  SE1N1>  FOB  CATA- 
A.O&U£. 

S.MORGAN  SMITH, York,  Pa. 

EetimateE  famished  for  complete  power  pUnts  and 
resalts  cuaranteed. 


OF  INSULATED  WIRES  AND  CABLES. 


Bt  Herbert  Laws  Were. 

A  New  Book  Just  Published. 


A  Practical  Guide  to  the  Testing  of  Electric  Liglit,  Electric 
Railway,  Telephone  and  Telegrapli  Wires. 


PRICE,  POSTAGE  PREPAID,  $1.00. 

SEXD  IK  YOUR  ORDER  NOW. 


ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  Building,  CHICAGO. 
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WESTERN    ELECTRICIAN. 


A  TG^lioiilal  ffoi  tliB  LalioratoiF  of  M  A.  Elisoi. 

Oraxge,  N.  J.,  February  6,  1894. 
CLOXBBOCE  STEAM  BOILER  WOBKS,  Brooklyn,  N.  Y. 

Dear  Sms: — Tour  letter  of  the  30th  ultimo  is  received.  I  have  a  Clima.x 
boiler,  and  it  is  giving  great  satisfaction.  Talcing  everything  in  consideration,  it 
is,  in  my  opinion,  practicallv  and  theoretically,  the  best  boiler  so  far  invented. 

THOS.  A.  EDISON. 

Every  Light  and  Power  reader  of  the  Western  Electrician  would  do  well  to 
commit  to  memory  the  above  testimonial. 


THE 


cc 


CLIMAX  STEAM  GENERATOR 


yy 


Has  been  acknowledged  by  all  practical  minds  the  best  boiler  invented. 


JIANUFACTUBED  BY 


The  Clonbrock   Steam   Boiler  Co., 

564,  566.  568  and  570  SMITH  STREET, 

SEND  FOR  NEW  CATALOGUE.  BROOKLYN.  N.  V. 

eEO.  p.  FI/IK2V,  Boom  31  £qnltable  Bide.,  Boston,  Mass.,  Slew  England  Agt. 


ERIE  CITY  IRON  WORKS, 

Uaniifactnrers  of  HI 

Automatic 


INOOKPOKATED. 

Uannfactnrersof  HICrll  andJUEOnnil  SPEED 


and 
RETURN  TUBULAR,  LOCOMOTIVE 
AND  VERTICAL 


1510  OLD  COLONY  BLDG.,  CHICAGO. 


VULCANIZED  FIBRE  GO. 


:BieiTJ^^2-,I.SlEL^lxy    1873. 
SOL.G  aiAlirUFACTrRERS  OF 

HARD  VULCANIZED  FIBRE 


In  Sheets,  Tubes,  Rods,  Sticlis,  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray.    Pand  for  Catalogue  and  Prices. 

i.»iNC)TON:ni:i.  The  Standard  Electrical  Insnlatins:  Material  of  tlie  World. 


OFFICE: 
14  DBV  ST..    N.T 


RELIABLES  ENGINE. 

Antomatin  Cnt-OfT,  Self-Oiline, 
Perfect   Resulation, 
fe^imple  Constrnctlon. 

Adapted  for  Electric  Light  or  any  Purpose  requiring 

Power  and  Heavy,  Cnntlnaoos  Worfe. 

Moderate  Prices. 

Write  for  Circulars  and  Prices  to  the  Manufactarers, 

J.  F.  CHUSE  &  CO.,  MATTOON,  ILL 


Our  New  Book  Catalogue 

Which  is  now  ready,  contains  100  pages  and  will  be 
found  of  unusual  interest.  Anyone  wishing  to  obtain 
a  complete  list  of  all  the  electrical  books  published 
to  date,  together  with  descriptions  of  the  most  im- 
portant, can  do  so  by  writing  us. 

ELECTRICIAN  PUBLISHING  CO. 

6  Lakeside  Building,  CHICAGO. 


FREE! 


Our  24-page  catalogue  of  Organs, 
also  our  newantl  elegant  catalogue 
or  Pianos,  containing  16  pp.  We 
have  the  largest  manufactory  in 
the  world.rrom  which  we  sell  direct; 
trotheconsumer  at  wholesale  prices, 
thus  saving  tlieprotitsof  thedealer 
and  the  commissions  oCtheagenls. 
We  furnish  a  lii'st-classOri^an, war- 
ranted 20  years,  with  ©07  EiR 
stool  and  book, foronly  9&lt^f^ 
Ko  money  required  until  instru- 
ment has  been  thoroughly  tested 
in  yourown  house.  Sold  on  instal- 
ments.   Easy  payment. 

W6  positively  guarantee  every 
Organ  and  Piano  2  J  i/ears.  Send  for 
catalogue  at  once  if  you  wantto  ob- 
tain thegreatest  bargain  oneartn. 
Write  Tiame  and  address  plainly, 
and  we  will  send  by  mail  same  day 
letter  is  received.  Asanadvertise- 
ment,  we  will  sell  the  first  Piano  of 
our  make  in  a*  I  TC  Stool,  booR 
placeforonlyO  I  Iwi  and  cover^ 
free.  Regular  price,  Sr{50, 
BEETHOVEN  PIANO  &.  ORGAN  CO.,  P.  O.  Box    1309  WASHINCTON 

BINDERS  w^sTi^^^^VuGTiiGiA,/, 

■*  '  #  ■    "^   ■■   ■  I     ^^  ONE    DOLLAR. 

J<  C.  BRILL  COMPANY,  PHILADELPHIA, 

BUILDEES  OF  EAILWAT  AND  TEAMWAT  OAES  OF  ALL  CLASSES. 


New  Dynamo  Tenders'  Hand-Book. 


By  F.  B.  BADT. 


Special  attention  given  to  the  building  o(  Electric  Motor  and  Trail  Cars. 
Qllderaof  BrillNo.  31  Track  with  aolld  forged  frame,  and '^Eureka"  Maximnm  Traction  Pivotal  Tmok. 


226  Pages,  140  Illustrations.     FlexibleCloth  Binding.    Size  of  Type  Page 
5  1-2x3  inches.     Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  5,000  of  the  new. 

Electrician  Publishing  Co., 

6  Lakeside  Building,  CHICAQO. 


THE 
IMPROVED 


ROOT 


WATER 
TUBE 


BOILER. 


Best  Adapted  to 

High  Pressures. 

HIGHEST  ECONOMY. 

Absolutely  Dry  Steam. 


ABENDROTH  &  ROOT 

MFG.  CO., 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R*y. 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'c'ock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  IS  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 
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Low  Potential  Arc  Lamps. 
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Telephone  Bobt>liis  and  Spark  Coils, 

17  to  27  Vandewater  St.,  New  York 


The  Johnston 
Rail   Bond. 

(Patented  Jnly  17, 1894. ) 
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Partrick  A  Carter  Co. 
Perkins  El.  Switch  Mfg.  Co. 
Piatt,  O.  S. 

Proctor- Raymond  Elec.  Co. 
Sioux  City  Braes  Works. 
Sweet  Elec.  A  Mfg.  Co. 
Thaver  Electric  Co. 
Wallace  Electrie  Co. 
twlobes     and     Electrical 
<Klass4vare. 
Gleason.  E.  P.  Mfg.  Co. 
Jaeger  Mfg.Co.,  The. 

6^rapiate  Specialties. 

Besly  A  Co.,  Chas.  H. 
Dixon  Crucible  Co.,  Jos. 

Hard  Bubber  Goods. 

Butler  Hard  Rubber  Co. 
Fiberite  Co..  The. 
Newton  Rubber  Wks. 
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Anderson,  Albert  A  J.  M. 
Brixey,  W.  R. 
Bunnell  A  Co.,  J.  H. 
Butler  Hard  Rubber  Co. 
Chicago  Ins.  Wire  Co. 
Crocker-Wheeler  Elec.  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Dearborn  Electric  Co. 
Electric  Appliance  Co. 
Empire  China  Works. 
Fiberite  Co.,  Tbe. 
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Insulated      Wires      and 
Cables— Ulagnet  IVire. 

American  Electrical  Works. 
Bishop  Gutta  Percha  Co. 
Brixey,  W.  R. 
Bunnell  A  Co..  J.  H. 
Chicago  Ins.  Wire  Co. 
Dearborn  Electric  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Independent  Electric  Co. 
Metropolitan  Electric  Co. 
Moore,  Alfred  F. 
National  India  Rubber  Co. 
New  York  Insulated  WireCo. 
Okonite  Co.,  The. 
Partrick  A  Carter  Co. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Co. 
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Diamond  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Magnet  Vf^lre. 
(See  Insulated  Wires.) 


Mecbantcal  Vachinery. 

Besly  A  Co.,  Chas.  H. 
Harrington.  Son  A  Co.,  E. 
Hine  A  Robertson  Co. 
Lukens  Iron  A  Steel  Co. 
Nicholas  A  Barr. 
aiica. 
Johns  Mfg.  Co.,  H.  W. 
Munsell  A  Co.  Eugene. 
Uinlns  Apparatus,  Elec. 
General  Electric  Co. 
Independent  Electric  Co. 
Westinghouse  El.  A  Mfg.   Co. 
motors. 
Brush  Electric  Co. 
C  A  C   Electric  Co. 
Commercial  Electric  Co. 
Crocker- Wbeeler  Elec.  Co. 
Eddy  Elec,  Mfg,  Co. 
Elliott-Lincoln  Elec.  Co, 
Fontaine  Crossiug  A  El.  Co 
Ft. Wayne  Elec.  Corporation 
Geoeral  Electric  Co. 
Interior  Conduit  A  Ins.  Co 
Mather  Electric  Co. 
Onondaga  Dynamo  Co. 
Roth  A  Eck. 
Sioux  City  Brass  Works 
Stanley  Elec.  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Mfg.  Co. 
Wallace  Electric  Co. 
Westinghouse  El.  A  Mfg.  C- . 
Packioe. 
Besly  A  Co.,  Chas.  H. 
Garlock  Packing  Co. 
Paints. 

Morris  A  MacCurdy. 
Patents. 

Gooch,  Chas.  J. 
Pbospbor  Bronze. 

Phosphor  Bronze  Sm. Co.  Ltd 
Pianos  and  Organs. 

Beethoven  Piano  A  Organ  Co 
Platinum. 

Baker  A  Co. 
Poles. 
Brownlee  A  Co. 
Morris,  Tasker  A  Co 
Nuttall  Co..  R.  D. 
Valentine-Clark  Co. 
Porcelain. 
Empire  China  Works. 
General  Electric  Co. 
pabiishers,  Altectricat. 
Electrician  Publishing  Co. 
Posh  Buttons. 
Electric  Appliance  Co 
Partrick  A  carter  Co. 
Bheostats. 

General  Electric  Co. 
Separators 
Goubert  Mfg.  Co. 
Hine  A  Robertson  Co. 
811b  Braid 

Boston  Braid  Mfg.  Co. 
Speaking  Tubes. 
Electric  Appliance  Co. 
Ostrander  A  Co.,  W.  R. 
Partrick  A  Carter  Co 
Speed  Indicators 
Besly  A  Co.,  Chas.  H. 
Colgate  Co.,  Geo.  L. 
Diamond  Electric  Co. 
Steam  Heating. 
Goubert  Mfg.  Co. 
Webster  A  Co.,  Warren. 
Steam  Punips. 

Worthlngton,  Henry  R. 
Storage  Batteries. 
Boswell  A  Co.,  D.  E. 
Brad  bury -Stone  Elec.    S    Co 
Cons.  Electric  Storage  Co. 
Electric-Power  Storage  Co. 
Electric  Storage  Battery  Co. 
Porter  A  Buerdorf. 
Street  Cars. 
Brill.  J.  G.  Co. 
Tapes,  Insulating:. 
American  Electrical  Works. 
Brixey,  W.  R. 
Chicago  Ins.  Wire  Co. 
Electric  Appliance  Co. 
Moore,  Alfred  P. 
New  York  Insulated  Wire  Co 
Okonite  Co.,  The. 
Phillips  insulated  Wire  Go. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Telegrapb  Apparatus. 
Electric  Appliance  Co. 
Partrick  A  Carter  Co. 
Western  Electric  Co. 
Telephones 
Jameson  A  Co.,  W.  D. 
Nowotny  Electric  Co. 
Partrick  A  Carter  Co. 
Western  Electric  Co. 
Western  Tel.  Const.  Co. 
Williams  A  Abbott  Elec  Co. 
Tr  an  sf ormers . 
Diamond  Electric  Co. 
General  Electric  Co. 
Hornberger  Elec,  Mfg.  Go. 
Ft.Wayne  Elec.  Corporation. 
Royal  Electric  Co. 
Stanley  Electric  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 
Trolley  Cord. 

Samson  Cordage  Wks 
Tracks.  Electric  Car. 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Turbine  n^heels . 
Dayton  Globe  Iron  Works  (;o 
Smith,  S.  Morgan. 
Stillwell-Bierce     A      Smith- 
Vaile  Co. 

Vni-rersities. 

Int.  Corr.  Schools. 

Scientiiic  Machinist  Co. 
TVater  Wheels. 

Smith,  S.  Morgan. 
Wire,  Bare. 

Anderson,  Albert  A  J.  M. 

Besly  A  Co.,  Chas.  H. 

Bishop  Gutta  Percha  Co, 

Brixey,  W.  R. 

Electric  Appliance  Co. 

Independent  Electric  Co. 

National  India  Rubber  Co. 

Nuttall  Co.,  R.  D. 

OkoniteCo.,  The. 

Phillips  Imulated  Wire  Co. 

Eoebllne's  Sons  Co..  J.  A. 

Standard  Underground  C.Co. 


WESTERN    ELECTRICIAN. 


March  23,  1895 


SCHEEFFER'S  RECORDING 

WATT-METER. 

For  AlterDatiEg  Circnits,      No  Commtator,   Ho  Brnslies, 

Registers  Direct  Actual  Power  Consumed. 
EASILY  ADJUSTED.  ABSOLUTELY  RELIABLE. 


DIAMOND  TRANSFORMER. 

Simplest,  Safest  and  Best. 
FOR  ANT  VOLTAGE.  FOR  AZ,L,  SYSTEMS. 


Chicago  Office,  1307  aianhattan  Building, 
Central  Electric  Co..  Selling  Agents. 


DIAMOND  ELECTRIC  CO.,  Peoria,  III. 


Alternating    Current 

ARC  LAMPS. 


The 


Kester'95 


IS  THE  LAMP  YOU  HAVE 
HOPED  FOR. 

It  is  the  only  perfected  Arc  Lamp 

for  the  alternator,  either  high  or  low 

frequency. 

It  comprises  all  that  is  desired  in  an 
Arc  Lamp. 

Write  for  pamphlet  and  prices  to 


THE  F.  P.  LITTLE 

Electrical  Goistroctlon  &  Snpply  Gompamy, 

135  SENECA  STREET, 

BUFFAI.O,  Hf.  Y. 


Low  Potential  Arc  Lamps. 

Alternating-Helios,  Old  Type. 
Spencer,  New  Type. 

Direct  Current- Helios,  Old  Type. 
Spencer,  New  Type. 


FOR  STREET,  PAVEMENT  AND 
INSIDE  LIGHTING. 


Our  Alternating  Lamps  have  reflector  plates.      Our  new  Direct  Current 

Lamps  do  not  see-saw  when  running  in  series. 
Our  Focusing  Lamps,  both  direct  and  alternating,   are  adapted  for  stere- 

opticon  and  photo-engraving  work. 
We  also  make  direct  current  lamps  to  be  used  on  street  railway  circuits. 


HELIOS  ELECTRIC  COMPANY, 

1310  Filbert  St.,  PHILADELPHIA,  P>. 

Eastern  Agents:    STANLEY  ELECTBIO  MFG.  CO.,  Plttpfleld,  Mass. 
Western  Agenti:    CENTRAL  ELECTRIC  CO..  Cliit^ago.  111. 
Sonthwestero  Agents:  ST.  LOUIS  ELECTRICAL  SUPI  LY  CO.,  St.  Lonls,  Mo. 

New  York  City  A^entR:  GLOBE  ELECTRICAL  SUPPLY  &  CONSTRUCTION  CO.,YandRm  and  Green- 
wich Streets. 
MOUNTAIN  ELECTKIC  CO.,  Denver,  CoL,  Agents  for  Colorado,   Utah,   Wyoming  and  New  Mexico. 
MACHINERY  SUPPLY  CO.,  Loe  Angeleo,   Cal.,  Agents  for  Lower  CaUfornia  and  Arizona. 
CANADIAN  GENERAL  ELECTRIC  CO.,  Toronto,  Canada,  Agents  for  Canada. 
Agent  for  Texas:  W.  T.  M-   MOTTEAM,  Dallas,  Texas. 


WE  MAKE  MANY  OTHER  SPECIALTIES! 

WHAT  ARE  THEY? 


Send  for  Catalogue 
894  and  see. 

BUTLER  MANUFACTURING  CO.,  46  S.  Clinton  Street,  CHICAGO. 
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FREEMAN 

BAHERY  CELLS. 


Estimates 
Furnished  on 
Application. 


Standard  Sizes 
Always  on  Hand. 
Prompt  Delivery. 


The  composition  used  in  the  manufacture  of  these  battery  cells 
makes  them  positively  acid-proof,  which  result  has  never  before 
been  accomplished,  providing  additional  strength  to  such  an  extent 
that   this   cell   can  be  used   where  no  other  would  be   practical. 

AGENTS  WANTED  IN  ALL  CITIES. 

Write  us  for  information  and  catalogue. 


THE  NEWTON  RUBBER  WORKS 


Newton  Upper  Falls, 

MASS. 
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INCANDESCENT  LAMPS 


WE  MANUFACTURE  THE 


LIFE  ilNB  EFnCIENCI  GOmNTEED, 


New  Process  of  Exhaustion  by  Mechanical  Vacuum   Pump. 

Absolutely  Dry  Vacuum. 


Samples  and  Prices  Furnished  on  Application. 


Correspondence  Solicited. 


Globe  Electric  Light  Company, 

General  Offices:  Carter  Building,  BOSTON,  MASS. 

AGENTS  WANTED.  WRITE  US. 


Ma 


March  23,  1 89s 


WESTERN    ELECTRICIAN. 


NEW  YORK    -    CHICAGO 

Are  unanimous  FOR  ONCE  in  their  praise  of  the 
BOUDREAUX  DYNAMO  BRUSH. 


EACH   LAYER  OF  THIS   ANTI-FRICTION    METAL 


iVo  Sparking. 

No  Cutting. 

No  High  Hesistance. 


1-12S0    PART  OF   1    TNCH    THICK. 


No  Woven  Wire. 
No  Copper. 
No  Carbon. 


THE  BOUDREAUX  DYNAMO  BRUSH  GO. 


P 


Postal  Telegraph  Building, 
NEW  YORK. 


Mailers  Building, 

CHICAGO. 


SIITCE   ISIJLRCH    1st 

Our  New  %  Electric  Lig;lit  and  Fewer  Controllers 


HAVE  BEEN  ADOPTED  BY  CENTRAL  STATIONS 
OPERATING 


5,000 


ARC     LAMPS     AND 


60,000 


INCANDESCENTS. 


They    are    the  Only   System   which   will   Cut  n^  your 
Motors,  Arc  Lights,  Converters,  Transformers, 
from  your   Central   Station. 


OUR  GENERAL  WESTERN  AGENTS  ARE 

WALLACE  ELECTRIC  CO.^  307  dearborn  sl,  Chicago 

ELECTRIC  SELECTOR  &  SIGNAL  CO,  45  Broadway,  HewM. 
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MPORTED  CARBONS! 

General  Incandescent  Arc  Lamp  Co.'s 

BERQMANN  LAMPS. 

KNIGHT  ARC  LAMP. 

THE  ABOVE  LINES  INCLUDE 

ARC  LAMPS  FOR  EVERY  SERVICE. 


Address  Inquiries  to  XC^^      l»-f     V^V/XvXli  Jl  •  General  Sales  Agent, 


Room  714  Havemeyer  Building, 


NEW  YORK  CITY. 


I 


f  G.J^C^&^'OO*:^: 


o£»7'n^td  2^J^.^^^  Gi^c^rtc'l^  '  - 

Perkins  Electric  Switch  Mfg.  Co. 

Hartford,  Ct., 
Gentlemen: - 

Saturd^  we  received  notice  that  oiir  last  oraer  had  been 
shipped. 


GiBBS  Switch  \ 


L/L'vx.^i.    t^v*-A.A_ 


0-»-*-V   t9,A^v^.t^ 


te    Uj-\^uuJU^_ 


\ 


and 


desire  to  say  that  if  we  did  not  consider  you  have  an  exceptionally 
good  switch  our  orders  for  -such  goods  would  go  elsewhere  in  the 
fntiire. 

We  trust  that  iUAthlng  of  this  kind  will  occur  in  the  future. 
Yours  truly. 
MI  CHI 


111"  .   ,  ^ 


%^' 


THIS   IS  THE 

"EXCEPTIONALLY 

GOOD  SWITCH" 

BEFEBBED  TO  IN  THE  LETTEB 


The  Perkins  Electric  Switci  Mfg.  Co, 

HARTFORD,  CONN. 

CHICAGO,         PHILADELPHIA,         BOSTON, 

133G  3Ionadno<h.  80G  Walnut  St.  1S2  Summer  8f. 

G    W.  Concver,  IWgr.  0.  D.  Pierce,  IVgr.  F.  B.  Sniilli,  IWgr. 


dU 
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TRANSFORMERS. 


<*^ 


A  New  Type 


Transformer,  Privnary    Cut-outs   and 
Insulator  Brackets  all  combined. 

No  more  brackets  pulling  off  of  walls. 

With  our  wall  or  cross-arm  hooks,  transformer  may  be  Hung  end 

Connected  in  Five  minutes. 
Our  new  fuse  plugs  will  not  hold  an  arc  with  6,000  volts. 
Our  Transform,ers  are  acknowledged  by  all  experts  to  be  the  Highest 

in  Efficiency  ever  made. 
Adopted  by  the  largest  stations  in  the  country. 
We  Challenge  Com,petition  in  any  form  of   test,    in    laboratory 

or  practical  use. 

Kade  in  all  sizes,  6  lights  to  3,000  lights. 


Type  "D^^  Transformer  -with  Fuse  Flag  Removed. 


JOHN  MDSTARD,  Betz  Bollding,  PMladelpUa,  Pa. 
lB6i  Mooadnock  Block,  Chicago,  HI, 


Waper  Electric  Mfg.  Co.,^^if^' 


EDDY  GENERATORS. 

Direct  Connected  oi  Belted  (or  Electric  Railway^  Central  Stations,  Isoldted  LigMing  (r 

EDDY  MOTORS-SLOW,  MEDIUM  OR  HIGH  SPEED. 

We  build  all  necessarj/ apparatus  for  1h^  transmission  of  Electrical 
Poiver  through  factory  or  other  buildings. 

THE  EDDY  ELECTRIC  MFG.  CO., 

WINDSOR,  CONN. 


NEW  VOKK  OFFICB,  HAVEHIElfER   BLDG. 

REPRESENTED  BY: 

IValter  C.  Ulclntlre  &  Co.,  506  Commerce  ISt.,  Philadelphia,  Pa. 
Wesiern  filecirical  (ilnpply  Company,  fi^t.  liOuiK,  Itlo. 

F.  P.  lilttle  Electrical  Constrnctlon  ^k.  Supply  To  .  Baifalo,  X.  IT, 
TF.  T.  Osborn,  Kansas  City,  9Io. 

All  Our  Apparatus  Guaranteed  as  Represented. 

STANDARD  PLANTE  STORAGE  BATTERIES 

Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  icjury,  currents  that  would  destroy  other  batteries. 

WELL  NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLE. 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TO  CENTRAL  STATIDN  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

(  We  will  place  an  equal  aumber  of  tlie=e  cells  In  series-circuit  with  any  other  cells  of  life© 

m<SSF^  fkUil  I  rUOCi  J  capacity,  and  submit  them  to  charge  and  discharge  cnrrents  as  high  as  the  circuit  can  give  (md 
^'j^      UnALLLnUb-    J    receive;  and  we  (guarantee  no  distortion  or  deterioration  of  plate  In  our  cells  under  currents  that 

(    no  other  cell  will  withstand. 


ELECTRIC  POWER  STORAGE  COMPANY, 

Room  1?10  Havemeycr  Building,  ?6  Cortland)  Street.  New  YorH. 
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aE    The  best  made?                          0 

^    To  be  up  to  time?                      »- 

Quick  results  from  a  'phone?    cj 

S    To  save  time?                            -q3 

■ 

These  'phones  are  usej  on  private  lines  between  Boston  and  Chicago. 

W.  D.  Jameson  &  Co , 

ISO  Brcaclway.  ViEW  ¥OBK, 

Sole  Agents  for 

Tie  Gerson EectricalMfE. Co, 

ISCOEPOBATED, 
Of  PH11ADEI,PH1A,  I'A. 

TELEPHONE 

LONG  DISTANCE  AND  INTERIOR. 

*"    The  most  efficient.^                   ■£ 
^    The  most  durable?     Then        ^ 

00 

■ 

SATISFACTION  «UARANTEE1>. 

U.  S.  GoverDment  gives  the  '  Gerson"  go  per  cent,  for  efficiency — 
highest  given. 

If  TToxi.  \A/  Axxt 


"A  GOOD  THING" 


ORDEK  A  COPT  OF 


WEBB'S  TELEPHONE  HAND-BOOK. 

Price  SI. 00,  Postsse  Prepaid. 

Pabllflhed  and  for  sale  by 

ELECTRICIAN  PUBLISHING  CO  ,  6  Lakeside  Building,  CHICAGO. 


MOULDED  MICA. 


INSULATORS. 


Weatherproof  Sockets.  ^^"^"^«'" '^""- «= 

For  use  outdoors  and  in  damp  situations. 

TROLLEY  LINE  INSULATORS, 
VULCABESTON. 


H.W.JOHNS  MFG.  CO., 


Kegnlar  Edison, 
Thomson-HoTiston  &        NEW  YORK. 
Westinghouse    Base. 


i240  &  ie4S  Bandolph  Street, 

CHICAGO. 


PHILADELPHIA.  BOSTON. 


Socket  for  S  tandard 

^s-inch  Pipe  Bracket 

Fixtnres. 


THE  BEST 
ELECTRIC  FAN 

On  the  Market. 


For  Alternating  i^urrent, 
^TouDd  for  50  or  100  volts. 

The  Fan  is  14  inches  in  diameter. 
Will  always  start  when  current  is  on 
Positively  self-lubricatinsi  will  run  a  whole 

season  without  looking  after. 
It  i8  60  coDstrncted  as  to  make  it  next  to 

impossible  to  get  out  of  line. 
It  is  careiully  mad"  in  every  detail,  almost 

noieeles^,  and  does  not  tbrow  spartg. 

Agents  Wantei  in  Different  Localities. 

For  further  information  address 
THE 

W.  J.  Davis  Electric  Co., 

PlTTSFIEtD,  3IASS. 


AN  EMPHATIC  SUCCESS! 
THE   DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 


DIEHL    &    COMPANY,   385   BROADWAY,    NEW   YORK. 


THAYER  ELECTRIC  COMPANY, 

Electric  Railway  Construction.        Complete  Electric  Light  Installations. 

Drafting.    Specifications.  •    ] 

ELECTRICAL  SUPPLIES  OF  ALL  KINDS. 

Fan  Motors.  Street  Railixray  Material. 

WRITE    FOR    PRICES. 


1037  GARFIELD  BLDG., 


'"■^T'  CLEVELAND,  OHIO. 
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GOOD    NEWS. 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


We  are  again  prepared  to  furnish  the 

OLD  ORIGINAL  AND  RELIABLE 

PAQKARD  LAMP  with  platinum  leading  in  wires  as  it  was  made  two  years  ago  when 
it  practically  held  the  field  against  all  competitors  We  have,  however,  made  one  improvement 
securing  results  that  no  other  manufacturer  has  ever  attained,  viz; 


They 

increase 

in 

Candle  Power 

during 

tlieir  life 

I  I  I 


They 
increase 

in 
Efficiency 

during 
their  life 

I  I  I 


WE  ARE  PREPARED  TO  SHIP  PROMPTLY  FROM  CHICAGO  STOCK. 

Although  we  are  furnishing  a  better  lamp  than  ever  before,  we  are  nevertheless  prepared  to 
meet  all  honest  competition.  We  can  state  very  positively  that  efficiency,  life  and  first  cost 
considered,  we  have  by  far  the 

MOST  ECONOMICAL  LAMP 


that  has  ever  been  offered. 


Electric  Appliance  Company, 

ELECTRICAL    SUPPLIES. 
242  MADISON  STREET,  CHICAGO. 

GENERAL  WESTERN  AGENTS 

Paranite  Wires  and  Cables,    "0,  K."  Weatherproof  Wires  and  Cables. 

AND  REPRESENTING 

NEW  YORK   &  OHIO  COMPANY,   Warren,   Ohio, 

MANUFACTURERS  OF  THE  PACKARD  LAMP; 

PACKARD   ELECTRIC   COMPANY,   Warren,   Ohio, 

MANUFACTURERS  OF  THE  PACKARD  TRANSFORMER, 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


.MS. 
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<,v';J^"'0/^, 


The  Only  Clocks  Used  in  the  W.U.Tel. 
Co.   Time   Service. 


NO  WINDING.     CORRECTED  HOURLY. 

SELF-WINDIM  CLOCK  CO., 

1^^      s6  Broad.-yy-ay,  HSVSZ"  YORK. 


=^0CK    O" 


Clocks  Solo.      Clocks  Rented. 


Clitcago.  Staodard  Eaihvay  Sapply  Co.,  U15  Jloiiadnock  Bids, 


PHOENIX  RUBBER 
INSULATING  PAINT. 

Water,  Acid  and  Practically  Fire  Proof. 

A  strictly  first-class  insalatiag  paiat  for 
armatures,  fields,  Bwitchboards,  conduite, 
iron  hnd  wood  polee,  connections,  moald- 
ings,  wirep,  cut-out  boxes,  lamp  hoodg  and 
all  otlipr  kiad-?  of  electrical  appliances 
where  hieh  iusQlalinu  is  desired. 

Write  for  lurlher  parllcu  ars. 

Morris  &  MacCurdy, 

SOLE  Manufacturers, 
Indianapolis*,  Ind.,  U.  t$.  A 

Cincinnati  Ag^nrs,    -    D^vere  Electric  Co. 
Philadelphia,  Partrlck  &  Carter  Company. 


XvJ,  ^>;h.  x^i^^^v^.  >^<  v&  >ii5/.>^^ 


All  Colors  and  Descriptions. 


Automatsc    Mercurial    Pumps 

OF  LATEST  DESIGN 
For  Incandescent  Lamp  Companies. 

Scientific  glass  apparatus  for  Laboratories,  CJol- 
leges,  etc.  Reliable  worbmanslilp  and  lowest 
prices.  Agents  wanted  in  Wastern  Cities.  iSend 
for  ne^*^  Catalograe. 

The  Jaeger  Mfg.  Co., 


OCTAGONAL  PINE  POLES, 
NORWAY  PINE  GROSS-ARMS, 
WHITE  OAK  PINS. 

It  will  pay  you  to  get  our  prices 

BROWNLEE  &  CO.,        •  Detroit,  MIcli. 


for  the    WESTERN   ELECTRICIAN, 
— si.oo. — 

ROOD  PATENTS 

^J|      Procured.    30  Years'  Practice. 

CRAKT  INSURED.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH.  WfsmngtOD.  D.  C. 


..■4-a- 


169  William  St.. 


IVEW  YORK. 


Eoswdl  Stora|s  Battery, 

For  Traction  Work,  Electric 
Lighting,  Electric  Lannch.  Tele- 
graph, Phonograph,  Surpical,  and 
for  all  purposes  where  Light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &  CO., 

Ifi4  Lake  St.,  Chicago. 


PINS  AND  BRACKETS 

Should  always  be  made  of  good  material.     We  make  a  specialty  o£  first-class  Pin8  and  Brackets,  both 
Oak  and  Locust,  and  we  would  nsk  you  to  bear  this  in  mind  when  orderins;  for  your 


Spring  construction.     We  also  carry  a  full  line  of 


CONSTRUCTION  MATERIAL, 

Including  Weatherproof  and  Underwriters'  Wire?,  and  particularly 


BISHOP  ^r«"l"   RUBBER    COVERED 

WIRES  AND  CABLES. 


Dearborn  Electric  Company, 

19  qiJIIirCY  STREET,  CHICAGO. 


i^°-SEND  FOR  CATALOGUE. 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 

GRAPHITE    SPECIALTIES 

FOB     KLKCTBICAIj     USES; 

CtrmpUte  Bods  of  Tarloiu  lienstlis,  from  1-S  Olus  to  100  Ohms  Bealstanea 

to  th*  Ineh.    Graphite  Boxes  and  Graclblen,  BealatlDc  Heat* 

of  4.O0O  Deereea.    Inquiries  Madly  Answered. 

IPS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 

The  BISHOP  6DTTA-PERCHA  CO. 


THE  BEST  OBADES  OF 


For  under  ground,  under  water,  and  all  other  conditions. 

Address    420-426  East  25th  Street,     -     -     NEW  YORK. 

KENBT  A.  BKED,  Secretary  and  Manaser. 


■woi^miinsrcxTOisr 


HENRY  R.  WORTHINGTON,  TKan!!!'''- '''  ''"'^  '' 


2QO,425    ^Xc33:*&io    X=*^T7^exr, 

.A.I&E   n^o-wr   iiT    -USE. 


New  York.  86  and  8S  Liberty  St., 
Boston.  70  KUbySl., 


^4  Somh  Water  St., 
Chicag...  iS5t    189  Van  Buren  St., 
St.  Louis.  Klehth  and  St.  Charle.sSt. 


E 


THE   NEW  /ETNA   LAMP. 


YOU  DONT  SEE  THE  TWIST  IN  THE  FILAMENT. 

THIS  LAMP  in  specially  adapted  to  street  and  general  railu'ay  and  steamboat  vse, 
because  it  is  absolutely  non-vibratable,  and  we  guarantee  for  it  50  per  cent,  longer  life 
and  better  service  ihan  any  other  lamp  now  on  the  murket.  The  filani-nt  will  not  dro.p 
or  get  out  of  >hape  while  in  use,  no  m'ltter  at  whit  ang  e  it  is  burned. 

A  good  lamp  at  a  fair  price.     Ordinary  lumps  at  ordinary  prices 


AGENTS  WANTED  IN  LEADING  CITIES. 


WRITE  US. 


PATFNT    APPLTE'^  FHR. 


^tna  Electric  Works,  Hartford,  conn. 


THIS  IS  A 


Snap- 
Switch. 


FOR  500  VOLTS. 

Ask  your  dealer  for  them. 


Dealers,  send  us  your 
Business  Card. 


BRYANT  ELECTRIC  COMPANY, 

Bridgeport,  Conn.,  and  Chicagro.  III. 


We  represent 

R  Thomas  &  Sons  Co. 

PORCELAIN. 


EDWARD  R.  GRtEB.  \  G^^EB  BROTHERS. 
Managers  W»*slern  Of&ce. 


U'  NORTON 


"  Ammeters  and 
Voltmeters. 


for 


A  standard  instrument. 
Perfect  in  construction. 
The   best    instrument   made 

general  work. 
Satisfaction  guaranteed. 
New  catalogue. 

Agents  wanted  in   leading  cities. 
Write  us  for  prices  and  you  will 

purchase. 


Charles  E.  Norton, 

INSTRUMENT  MAKER, 

Manchester,  Conn. 
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Etoutb  F.  Phillips,  Prest. 


W.  A.  Hathaway,  Troaa. 


W.  H.  Sawtzb,  Secy, 


AMERICAN  ELECTRICAL  WORKS, 


PBOVIDEXCB,    B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT   LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

New  Tore  Stoee,  P.  C,  Ackerman,  10  Cortlanrit  St. 

Chicago  store,  F.  E.  Donohoe,  i?41  Mndipon  St. 

Montbeal  Branch  Eageoe  F.  Phillips'  Electrical  Works. 


IRON  ARMORED 

INSniATINB  CONDUITS. 

Two  Wires  in  a  Single  Tube.the 
Standard  Method  of  Electric  Wiring:. 

INTERIOR  CONDUIT  &  INSULATION  CO, 

587  West  Thirty-fourth  Street,  New  Yorlt. 


THE 


"CLARK"  WIRE 


For  Switchboard,  Railway  Ciid  Motor  npe,  we  mate  all 
aizea  of  Stranded  and  Flexible  Wire  and  Cables  witb  Oark's 
Inpalation. 

The  Clark  Wire  has  been  before  the  public  and  in  uee  for 
the  pnat  ni^je  years,  and  has  met  wlih  universal  favor. 
Thousands  of  miles  of  this  wire  have  been  sold,  and 
are  in  nee  throughout  the  L'nited  States  and  Foreign  ronn- 
irles,  and  the  demand  for  it  is  con^taiitly  increaelng,  because 
it  always  gives  perfect  Baticfactlon. 


CLARK   WIRE 


TREMo 


NTSY 


HENRY  A.  CLARK, 

Treas.  aod'GenH  Mgr. 


HERBERT  H.  EUSTIS, 

PreBt.  and  Electrician. 


In  a  Letter  from  the  inspector  of  tho  Boston  Fire  Under 
writers'  Union,  he  states:  "  A  Thoroughly  Reii 
able  and  Desirable  Wire  in  every  respect." 

The  Rubber  need  In  insulating  oar  Wires  and  Cables  Is  es- 
pecially  chemiGally  prepared,  and  will  not  deteriorate,  oxl 
dize  01"  crack,  and  will  remain  flexible  in  extreme  cold 
weather,  and  Is  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used,  Aerial.  Under 
ground  or  Sobmarioe,  and  our  net  prices  are  ae  low,  if  not 
lower,  than  any  other  first  class  Insulated  Wire. 

"We  shall  be  pleased  to  mail  Catalogues  with  Terms  and 
DiBCOtmtB  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  Hampshire  St.,  Boston,  Mass. 


Send  for  Catalogue. 


CM  Electric  Specialty  Mfg.  Co., 

606  Temple  Ct.,  Minneapolis,  Minn., 


MANUFACTUBEBS  OF 


Switch  Boards,  Battery  Boxes,  Pusli  Buttons, 
Rosette  Mouldings,  Etc. 

CorreapoQ-lence  pnllcited. 


THE  CONSOLIDATED 


44  Broad 
Street, 


ELECTRIC 


NEW 
YORK. 


STORAGE  COMPANY. 


|*^m-,W 


SPEAKING  TUBES  AND  WHfSTLES. 

Oral,  Electric,  Pneamatic  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 

Fnll  Iilne  Always  la  Stocb. 

W.  R.  OSTRANDER  &  CO., 

S04  Fnlton  St.,  New  ITork. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.Y, 

I^^Send  for  New  OAtaloque.    Out  Augoat  l3t. 


S.  C.  BOOKER,  Supt. 

2134-2140  DeKalb  Street,  ST.  LOTUS,  MO. 


Mr 


\^\ 


Electric  Light  Carbons 

We  make  a  specialty  of  MOTOR  and  DYNAMO  BR  USBES 
and  BATTERY  MATERIAL. 

It  will  pay  you  to  see  our  product  and  get  our  prices  before  placing  your  orders. 


The  ELECTRA  CARBONS. 

A  highly  EFFICIENT  and  ECONOMICAL  Arc  Light  Service 
depends  on  the  quality  of  the  Carbons. 

THE   BEST  QUALITY   IS  THE   CHEAPEST. 


Higti  Grade  Nuernberg  Carbons 

For  direct  and  alteroatiDg  current  Arc  Lamps,  are  the  most  economical  and  efficient  manufac- 
tured.    They  produce  a  very  brilliant  and  absolutely  steady  light. 


•TRADE  MARK- 


•TPADE  MARK- 


Hlgheat  Award  at  the  World's  Colum- 
bian Exposition,  Chicago,  ISM. 


Highest  Award  rt  (h«  World's  Colum- 
bian Exposition,  Chicago,  lft93. 


No.  38  B£AV£R  STREET,  S'EW  TORK, 

Sole   Importer   for   tlie   UniCeci   States,   Canada.,   Etc 


SEND   FOR   NEW   PRICE   LISTS   AND   SAMPLES  TO 

HUGO  REISINGER, 

N^^  T  I  ^^  P  f~^*  has  come  to  my  knowledge  that  inferior  carbons  are  offeied  to  the  trade  under  the  name  of  "Electra."  which  name  has  been  properly 
^^   i   I  V^  C  ■     registered  by  me  as  my  trade-mark,  and  thertfore  cannot  be  used  by  anybody  else  without  infringing  on  my   rights.     Beware   of  imitations, 
and  see  that  every  packet  of  carbons  bears  the  label  with  my  trade-mark,  'Electra." 

PHILLIPS  INSULATED  WIRE  COMPANY, 


E'-A.T^I'TJCDEZET,  IS.  I., 

MANUFACTUBEBS  OF 

"0.  K."  INSULATED  WEATHERPROOF  WIRE 

For  Electric  Railway  and  Electric  Light  Work. 


CHICAGO  AGENTS: 
Electric  Appliance  Company. 


Superior  Quality.  Perfect  Insulation.  Handsome  Finish. 

New  York  Office.  39  and  41  Cortlandt  St 
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NASHOLD  SELF-LOCKING  CLEAT. 


Patented  in 
u.  s., 

Canada, 
England, 
France, 

And 

Applied  for 

In 

liermaoy. 


It  is  the  most  practical  Cleat  nraife. 
It  ie  made  of  finest  glazed  porcelain. 
It  is  in  one  piece. 
It  has  the  strength. 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 

Removes  all  lmpurities> 

Eatirely  prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

Tie  Stllf  ell-Bierce  &  Smitli-Vaile  Co,, 

DAXTQN,  OaiO. 

Risdon  Iron  k  Loc'tive  Wbs,  San  Francisco,  Cal.,  Pacific  Coast  A^. 


ft  will  lock  the  wire  firmly. 

It  Trill  KOT  break  in  putting  up. 

It  will  NOT  hold  moi^ature. 

It  will  IVOT  hnrt  the  insulation. 


The  wire  can  easily  be  put  in  place  or  removed  without  loosening  the  Cleat. 
It  is  a  greac  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nashold  Cleat  Company, 

Telephone,  Harrison  636.  934-935  Monadnock  BIdg.,  CHICAGO.  ILL. 


IMPORTANT  TO  COMMERCIAL  TRAVELERS, 


Oj  and  afttr  December  1st,  Baggtge 
Agents  of  the  B.  &  O.  R.  R.  Co.  wi  1  ac- 
cept cuponi  from  mileage  books  issued 
by  B.  &  O.  R.  R..  P.  &  W.  R'y,  B  &  O. 
S.-W.  R'y  and  Valley  R'y  of  Ohio,  in  pay- 
ment for  excess  baggage  charges,  at  their 
face  value,  2  cents  each.  This  arrange- 
ment will  not  include  B.  &  O.  Mileage 
Books  endorsed  "good  only  on  B.  &  O.," 
B.  &  O.  Southwesiern  Mileage  Advertis- 
ing Bo^k=,  nor  books  older  than  one  year 
from  cate  of  issue. 


FOR  SALE,   VERY  CHEAP, 

Or  will  exchange  for  other  material. 
8  20-arc  Ught  U.  S.  E  L.  Co.'s  dynamos;  4  15-aro 
light  Hochhaasen  dyoamoB;  40  500  volt  T.  H. 
street  car  motors;  lOO  arc  Ian  pB;  3  ateam  fire 
engines;  lot  new  magnet  wire;  !£  doable  hoisting 
engines;  '■£  large  Ferracute  circular  Khears;  • 
Bennett  air  compres'^or,  18-20x30;  1  50-ton  track 
scale;  a  3  ■  new  electric  car  wheels. 

WALSH'S  SONS  &  CO..  Newark.  N.  J. 

Dealers  in  Scrap  Iron  and  Sletale. 


15.000  sixteen  cand'e  power  genuine  Edi- 
son lamp=,  msde  bv  the  General  Electric 
Co.  All  voltages  from  106  to  H2.  Edison 
base  only.     In  barrel  lots  21  cents. 

E.  G.  BRUCKMAN, 
Equitable  BIdg.,  St.  Louis,  Mo. 

WANTED. 

First-cass  man  to  attend  engine  and 
dynamos.    None  but  practical  men  need 

^^^^'  Address  "H.  B  " 

Care  Western  Electeician, 

6  LabeEide  BIdg.,  Chicago. 


Position  Wanted 

A  thoroughly  competent  construction  superin- 
tendent and  gpneral  electrician  nf  seven  years"  ei- 
peri-nce  with  T  -H.  and  Edison  lighting  and  power 
apparalui,  desires  position  i-s  superintendent  of 
lighting  or  railway  slation.  Bei^t  of  references 
furnished.  Address  "  superintend  en  I," 
Care  Western  Electbician, 
'i  Lakeside  Building,  Chicago. 


The 


hlyMasiliriiis. 

T.  H.  Brat^y,  New  Britain,  Conn.,  U.  S.  A., 

Mnnufncturer  of  Slest  Arms.  Pole  and 
Swingin:;  Hoods,  House  Brarkels  and 
other  Specialties  for  Cou'-traction 
Work.—  Catalogues  and  Prices  fur- 
nished on  appli'  cition. 

PROPOSALS. 

The  city  of  KnoxviUe,  Tennessee,  is  about 
to  install  it?  o  vn  I'gbt  plant.  Its  light 
comm'tcee  invites  persons  or   firms  dea'ing 

n  electric  lighting  machinery  ard  eiecirical 
supplies  to  coircspond  w  th  ihem  in  refer- 
ence to  the  immediate  instal  a'ion  of  an  up- 
to-date  tlectric  light  plant  of  not  less  capac- 
ity than    250  arc  lamps  of  standard  candle 

power, 

J  R.  WfiDE.  ChalriMD, 


THE 

Alb  Solderag  Slid. 

NON  COREOSrVE. 
CONVENIENT  and  EFFECTIVE. 

JPrice^  25  Cents,  i 

Aeencies:  i 

The  E.  S.  Greeley  &  Co.,  N.  Y.  &  Boston.  * 
Vallee  Bros.,  Philadelphia. 

L.B.ALLEN    Sole  HanufactDrer, 
43-45  S.  Canal   St.,  Chicago,  III. 


CEDAR 


STREET  R.  R.TIES. 


The  Valentine-Clark  Co.. 


704-706  KOOKEBT. 


CHICAGO. 


15  to.  800  Liyhls. 


and  MOTORS. 

V2  H.  P.  and  upward. 

The  Elliott-Lincoln  Electric  Co., 

1 124  Payne  Avenue, 

Cl,KVEl.Aa;i>,  OBIO. 


H 


IGH-GRADE  TELEPHONE 

We  make  a  strictly  first-class  ins  rumen t  for  exchange  service  and 
private  lines.      It   is  a   BATT^iKY   TFUEPHOHJF   and  is 

guaranteed  not  to  infringe.     Write  for  catalogue  and  prices. 

THE   WILLIAMS   &   ABBOTT   ELECTRIC   CO., 

4n  Sonth  n'ater  Street.  CI.F,VeiiAKD,  OHIO. 


TheNOWOTNYTeleplione 

Gives  service  equal  to  the  best  long-distance  Bell  telephone,  and  are  noted  for 
their  wonderful  voltime  of  sound  and  clear  articulation  of  speech. 

We  also  DIaiiufacf  ui'e  ItatlerieH  for  every  known  purpose,  wMch  have 
a  world-wide  reputation. 

THE  NOWOTNY  ELECTRIC  CO.,  CINCINNATI,  OHIO. 


BIHDERS 


-FOR    Tim- 


WeSJEI{N    EL£CJI\ICiafi. 

ONE     DOLLAR. 


f   f 

■      ■ 

This  company  i8  manufacturing         A  CoiTipound  Magnoto  Telephone 

Which  it  sells  outright  under  a  guarantee  both  as  to  efBclency  and  as  against  infringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  as  any  other  Tpleplione  talks  over  nny  mile. 
This  company  is  also  prepared  to  fully  equip  Telephone   exchanges,    (fu'nishlni.'  everythint:  from 
the  telephone  to  the  wire  and  poles).    Private  lines,  Factory  plants,  etc.,  and  do  all  kinds  of  construc- 
tion work.     Send  for  circulars  and  price  lists 

M'ESTEBN    TEI^RPHOWE    COXSTKFCTIOW    CO., 

539,  540  and  541  aionadnock  Blk.,  Cnicago,  III. 


STEAM  ENGINEERING      mm 

[Sfationanj.    Locomotive   or  Marine^:  Mechanics:  Mechanical  Drmdng;  ElectnHty;k\u}^^^^^\\ 
Architecture;  Architectural  Drawing  and  Designing;  Masonry;  Carpentry  and  joinery;  rj     ovM 
Ornamental  and  StriKtiiral  Ivoji  }\ork:   Railroad  Engineering;  Bridge   Engineering; '^\\ 
Municipal  Engineering:  Plumbing  and  Healing;  Coal  and  Metal  Mining;  Prospecting,  i^\\ 
and  the  English  Branches.     Stndenis  make   rapid  i.ropress  in  learning  to  Draw  and  ;  ?! 
Letter.     J  he  Sieam   Engineering    coorse    is    intended   10  qualify   erginrers  to  secure  kr^^^^^RoJci^ 


BY 


Li'jpnses.     Send  for  free  Circular,  stating  the  subject  you  wish  to  study,  to 

The  International  Coirespondence  Schools,  Scran  on.  Pa. 


NICHOLAS  &  BARR, 

MANUFACTURERS  OF 

GATE  CITY  SOIiDBBXNG  FlTBBiACB, 

28  W-  Washington  Street  Chicago,  111. 
The  Gate  city  soldering  furnace  has  the  following 
points  of  excellence:  1  Economy  of  fuel. — 2.  Sim- 
plicity in  construction  and  operation. — 3.  The  only 
burner  that  cannot  be  clogged  up.— 4-  Has  a  fixed 
pump. — 5.  Especially  adapted  to  plambere',  tinners', 
cornice-makers'  laA  rnifers'  use,  and  for  conduit, 
electric  light  and  telephone  work  — 6  Can  be  used 
with  ease  in  strong  wind  on  roofs. 


On  electrical   subjects  sent 

to  any  address  on  receipt 

of   price,  postage 

ElectFician  Publishing  Co., 

6  Lakeside  Building. 
Chicago, 


Free, 


I  Cheap  ^^r^^.1 
|Trans= 


other  bicycles  because  less  repairs  are 
needed.  Our  convincing  catalogue  for 
the  asking. 

AMES  &  FROST  COMPANY 

CHICAGO,  ILL. 


^XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXVIlXXXXXXXXX^ 


ESTABLISHED     I8S7 

PARTRICK&  Carter  Co. 

Electrical  Supplies 

125  South  2"^  St.     Philddelphia 

Catalogues  on  Application 


8S4.00  SP£CIAIj 

To  tntrodnce  our  Dyna- 
mos and  Motors  of  larger 
capacity,  we  are  making  a 
specialty  of  a  high-grade 
&-light,  16  C.  P.,  110  volt 
Dynamo,  retaining  all  the 
special  features  of  our 
larger  machines  at  a  sur- 
prising low  price.  Bend 
for  clrc  I'ar  No.  22. 
Manufacturerd  Dynamos  and 


HOTM  A.  £CK, 


Motorp,  34  Market  St.,  Chicago. 


Tue  Wirt  Dynamo  Brusli. 

Suitable  for  all  Incandescent  Dynamos,  P'atiog 
Dynamos,  Alternating  Generators  and  Eiciters, 
Electric  Railway  Generators,  Stationary  Motors. 

WALLACE  ELECTRIC  CO., 

307  Dearborn  St.,  Chicago. 


Storage  BatterieS; 

FOR  ALL  PURPOSES,  ' 

Bradbury-Stone'  Electric 
Storage    Co., 

LOWELL,  •.  MASa. 


P 


UATINUM 

For  all  Purposes. 

M.  Scrap  and  Native  Platlnam  PnrchaBeO. 

BAKER  &  CO.,  408-414  New  Jerae^ 
Ballroad  Ave..  Newark.  N,  J. 


E.  U.  McCORMIOK.  D.  B.  MARTIN, 

Pass.  Traffic  Mgr.  Gen'l  Pass.  &  Ticket  Agt 

OINOINNATI- 
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VICTOR  TURBINE  WATER  WHEEL. 

Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 


The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CELEBRATED  'W'ATER 

WHEEL  as  particularly  adnpted  to  their  uee,  on  account  o£  its  remarkably  steatly  mot  ton, 
Iiigh  Apee<l  ai.dgrfat  efheieiioy  and  large  capaeiiy  for  its  diameter,  being  double 
the  pon'er  ot  most  wheels  of  the  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
panies with  (rrebt  sfltiefaction.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  useful  effect  g^uaranteed. 

SEXD  FOR  CATAIjOGVE  AND  JPAHTXCCMjABS. 

The  accompanyjntj  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  3tj  H.  P.  under  3S  fc-et  head.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  ore  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  shafto, 
and  where  Iht^  situation  admits  of  their  nse  we  recommend  tbem. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  Dayton,  Ohio. 

RlsdoQ  Iron  i  Locomotive  Worts,  San  Francisco,  Oal.,  Pacific  Coast  Agents, 


HART  SNAP  SWITCHES! 

STANDARD  SWITCHES,  5  and  10  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Ot  any  of  the  above  sizes   either  on  sinele  plates 
or  with  any  number  of  switches  upon  one  plate. 

Out  illustrales  4-iray  or  cotnmutalion 
sirilch,  controls  a  light  or  group  of  lights 
from  any  desired  number  of  points, 

S£XD  FOR  CATAEiOGrE. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 


C-S  SPECIALTIES. 

G-S  Flush  Double  Push  Switch. 

Single  Pole—Double  Pole— Commutation;  3  Wire,  4  Wire. 

C-S  Flush  Key  Switch. 

single  Pole— Double  Pole— 3  Wire. 

C-S  Flush  Automatic  Switch. 


single  Pole. 


ELECTRICALLY 
MECHANICALLY 
ARTISTICALLY 


PEERLESS. 


O-s  P  iQBb  Double  PT]rii  Switch— Double  Pole. 


THE  GUTTER  ELECTRICAL  &  MFG.  GO., 

S7  ao.  nth  street,  PhUadelphla,  Pa.,  U.  S,  A, 


VULCANIZED  FIBRE  GO. 


SOLE  JKAXrFACTrBEBS  OF 

HARD  VULCANIZED  FIBRE 


In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray.     Pand  for  Catalogue  and  Prices. 


_rACT«BT:_      rj,y^^  Standard  Electrical  Insulating  Material  of  the  World,    i*  Sir^r:  n.t 


WXLMINeTON.  DBIi. 


USE   THE    BEST! 

Eureka  Gommutator  Compound. 

A  perfect  Compound  for  Dynamos  and  Motors. 
Worbs  on  any  Commutator  with  Copper  or  Car- 
bon Brushes.  Send  for  sample;  price  75c  per  stick. 

Eureka  Compound  Co  , 

SlOrX  FALLS,  8.1>. 

NEW  INSULATING  JOINT. 


Sectional  View— Patented  July  10,  1891— Full  Size. 
For  InsnlatiDg  Fixtures. 

This  joint  conformB  to  the  requirements  of  Under- 
writers' rules.     Write  for  prices  and  circulars. 

Interstate  Complete  Electric  Coaslrnction  Co,, 

809  to  817  So.  7lli  St.,  ST.LOUIS,  MO. 


YOU  CAN  HAVE  ONE ! 


Anyone  interested  In  the  art  of  electricity  can  obtain  a  copy  of  our 
new  100-page  classified  catalogue  of  electrical  boobs  which  is 

JUST  OUT. 

It  contains  a  complete  list  of  all  electrical  books  published  to  date 
and  will  prove  of  inestimable  value  in  selecting  the  proper  worbs  for  the 
study  of  electricity.     We  are 

HEADQUARTERS  IN  THE  WEST 

For  electrical  books  and  can  fill  all  orders  promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  Building,  Chicago. 


The  Standard  Open  Circuit  Bat- 
teries of  the  World. 

Send  for  CmcuiAK  and  Pkicbs. 

THE  LECLANGHE   BATTERY  CO., 

11  f  to  117  East  nut  St.,  H.  f. 


New  York  Insulated  Wire  Co., 


(ole  3Ma,ia-«.fa,otx*i'©x's, 


Grimshaw  White  Core  and  Raven  Core  Wires,     Grimshaw  Dndergronnd  Lead  CoYered  Cables, 

Competition  Line  Wires,  Griishai  Tapes  and  Splicing  Componnd, 
Yulca  Bnshings,  all  sizes,  Vnica  Electrical  Wire  Dncts  for  Interior  Constrnction. 


MAIN  OFFIOE  : 
13-17  Oortlsndt  Street,  New  York. 


(  CHICAGO:  BOSTON:  SAN  FBANOISCO: 

BEANCHE8 :  \  78-83  FranUln  Street,  Oongress  Street, 


103  Saorsmeato  Street, 
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The  C  &  C  Electric  Company 


Is/LI^I<I\JI^J\.C2-r\-y^R'H:¥R^    CZ>I=^ 


MULTIPOLAR  DTNAMOS, 

Direct  Driven  or  Belted,  in  sizes  up  to  250  H.  P. 


BIPOLAR  DYNAMOS, 


Up  to  100  H.  P. 


Electric  Motors,  Automatic  or  Hand  Controlled. 
Complete  Plants  for  Power  Transmission. 
Isolated  lighting  plants.  Central  Station  Apparatus. 


General  Office: 


143  Liberty  Street.  NEW  YORK. 


Works:    GARWOOD,  N,  J. 

on  CENTRAL  R.  R.  of  N.  J. 


Hiilwr'H  OK'K'lr'K'il-i'^IU'^AC'**-  10'!0  and  I021  airnaillioclc  BnUdin?.    BOtSTOM.  63  Oliver  St. 
HllAail,H  W»^»«'M»-^  ciiKVEfcABID.  t-nyahOBa  Bnilfline.     PHI1,AI>K1,HIA.  683  Arch  St. 


Flsbniary,l2th,  1895j, 


Ihe  Wisblnfc'lcm  Cirbon  Co., 

MttsburEh,   Pa. 
Gentlemen: 

We   beg  to   say  In  answer  to  your  loqulry   tbdt  we  ^aye 
thoroughly  tcstea  the  Helios  cored  ca.rboiiS  manufacturea  by  your 
company,  ana  we   find  them  equal   In  every  respect  to   the   tmportea 
Helios  carbons,  djia  vastly  superior  to  Any  other  corea  carbon 
iL-iae ,  either  oocestlc  or   ttLDortef. 

Vie   cofigrltulcte  yoy  upon  your   success, 

'  Yours   liuly , 

ifeLlOd  tLECTftIC  CU. 

Sup>t.     , 


In  the  words  of  Cha-.    Bradshaw,   the  superior  quality  of  our  HoliOS 

Cored  Carbons  is  a  fact  which  ''Reason  Perceives,  Experiiupnt  a  erifles 
and  Experience  Conflrzus." 

HELIOS  GORED  CARBONS         SOLID  CARBONS 

For  Direct  and  Al'ernating  Currents.  For  Series  Arc  Lighting. 

Motor  M  Gooerator  Bnslies,  Battery  Cips,  Plates  Ei  Specialties. 


Note  what  a  recognized  authority  has  to  say  on  the  subject. 


KEI>i;C£D  PRICKS  OS  !$01ill>  CARBOXS  FOB  SERIES  ARC  LIGHTING. 

XOTE  THIS  OFFER  :  Let  u8  know  the  price  you  are  now  paying,  stating  yearly  consumptiion,  and  we  will  guarantee  to  beat 

it  from  50  cents  to  $2.00  per  thousaud. 

The  Washington  Carbon  Company, 

x>xi"i's:^'crft.c3':ia:,  x>.a.. 


WESTINBHOUSE  ELECTRIC  £  MANUFACTURING  CU., 

We  manufacture  Complete  Installations  of 

ELECXRICiLI.  iLI>I>JLR  JLXUS 

For  CENTRAL  STATION   ELECTRIC   LICHTINC, 

LONC  DISTANCE  TRANSMISSION   OF  POWER, 
ELECTRIC  RAILWAY  AND  ISOLATED  PLANTS. 

BRANCH  OFFICES  IN  ALL  LARGE  CITIES. 


No!  we  make  the  final  break  off  from  carbons  so  that  it  is  impossible  to 
get  heat  enough  to  fuse  points  of  your  copper  contact  plates;  no  filing  off  of 
rough  points,  no  hanging  on  after  you  have  had  a  short  circuit  or  over  load, 
bound  to  work  as  easily  after  opening  i,ooo  times  as  it  does  when  opened  the 
first  time. 

WE  KNOW  YOU  NEED  OUR  CIRCUIT  BREAKER,  and  do  not  see  why  you 
should  delay  writing  us  any  longer.     One  burn    out   will    pay    for   a   dozen    of 

our  instruments.    To  be  used  00  the  Alternating  or  Direct  Current  Systems. 

WHITE  US  AT  ONCE, 


ilSTEET    ELECTRIC    <fc    IMFCS- 


k 
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BATE'S  REFRIGERATOR  CASE 


HAS  NOTHING  TO  DO 
WITH  OUR  CASE. 


We  are  still  offering  the  BEST  LA.MP  in  the  market,  at  LOWEST  PRICES,  in  all  candle  powers  and  voltages, 
and   have  never  stopped  selling  the  same,  waiting  for  UNITED  STATES  SUPRJEME  COURT  DECISIONS. 

We  are  satisfied  with  our  CUSTOMERb'  DECISION.  Our  COMPETITORS  do  not  say  which  PATENT 
is  DEAD.  There  are  one  hundred  and  nine  patents  on  EDISON  LAMPS,  which  date  from  September  i6th,  1879,  ^° 
June  14th,  1892. 

We  are  not  selling  old  style  lamps,  but  the  new  type  EDISON. 

Prices  on  application  to 

CHICAGO  EDISON  COMPANY, 

Supply  Department  Offices,  575  Rookery  Buildi'nff.l^jfYr  jr^n 
Warehouse,  250  East  Washington  Street, \^^^^^^^' 


1821. 


1888. 


MORRIS,  TASKER  &  CO., 

INCORPORATED. 

Offices,  222-224  S.  Third  St..  Philadelpliia.  Pa. 


PASCAL  IRON  WORKS,  DELAWARE  IRON  WORKS, 

PHILADELPHIA.                                                    NEW  CASTLE,  DEL. 
Manufacturers  of 


ELECTRIC  LIGHT  and  RAILWAY  PIPE  POLES  A  SPECIALTY. 


NEW  YORK. 
CHICAGO.  LONDON. 

BERLIN.  ANTWERP. 

PARIS. 


SWJTCHES. 

Single  Pole,    Three  Way, 
Double  Pole,  Automatic. 


ORDERS    FILLED    FROM   NEW  YORK  OR 
CHICAGO  AT  MANUFACTURERS'  PRICES. 


WESTERN  ELECTRIC  COMPANY 


NEW  YORK:  Greenwich  and  Thames  Sts. 


CHICAGO:  227  to  275  S.  Clinton  St. 


f 


CINCINNATI,  O., 
Standard  Electrical  Works. 


DENVER,  COLO., 
Mountain  Electric  Co. 


SAN  FRANCISCO,  CAL., 

California  Electrical  Works. 
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Fontaine  Crossing  &  Electrical  Co. 

A?VH-A.T    IS    IT?  7 

It  is  the  ONLY  DOUBLE-VOLTAGE  DYNAMO  in  the  World. 

Wonnd  for  110  and  330  Tolts;  3S0  and  500  Voltg ;   500  and  1,000  Volts. 

Why  Buy  TWO  Machines  for  a  Three- Wire  System,  when  THIS  ONE    Fills  all  Requirements? 

C>  A  Vln'ti  MAIN  LINE  WIKE,  FLOOR  SPACE,  FOUNDATIONS,  BELTING,  PULLEYS,  OIL, 
kUjn.  V  -L/O  AND  HALF  THE  ATTENTION  TWO  MACHINES  KEQUIKE. 


Works  and  Main  Office, 
DETROIT,  IVIICH. 


CHICAGO  OFFICE:   1020  The  Rookery.  F.  P.  THORPE,  Agent. 
BOSTON  OFFICE:   20  B.  Equitable  Building.  F.  P.  BARNES.  Agent. 
ST.  LOUIS  OFFICE:    7026  Michigan  Avenue,  W   S.  MERKLE,  Agent. 


The  Electric  Railway  of  To-Day. 


By  H.  B.  PRINDLE. 


60  PAGES,  PROFUSELY  ILLUSTRATED. 


PRICE 


50 


CENTS. 


The  author  describes  the  ELECTRIC  RAILWAY 
SYSTEM  in  a  popular  manner,  using  such  language 
that  the  reader  who  is  unfamiliar  with  technical  terms 
can  readily  understand  the  construction  of  the  appa- 
ratus and  the  functions  of  various  appliances  used  in 
the  electrical  propulsion  of  street  cars. 

It  contains  a  vast  amount  of  useful  and  valuable 
information  for  every  motorman  and  those  interested 
generally  in  Electric  Railway  work  and  improvement. 

PRICE  50  CENTS. 

POSTAGE  FREE. 

Electrician   Publishing:   Co., 

6  Lakeside  Building,  Chicago. 


MICA 


CUT  .fill  u.cuT  TAPER  RINUJ, 

•  India  and  Amber  •  TUBES     -      » 

Stamped  Solid  Sheet  SEGMENTS, 

SEGMENTS  TROUGHS, 


rilCANlTE 


EuffeneMunseii&Co.      «"  RHEOSTAT  PLATES.  CLOTH,  &c  iVlica  Insulator  Co. 

Send  for  Otalogue  and   Prlcei-  wftTEB  ST      N    ¥ 

218  WATER  ST..  N.Y.  _:  _ 218  WATER  ST..  N.  Y. 


.     AflCNTS   WITM    PULL  BTOCHS  OM    H*ROJ_ 

W.  H.  SjLLS.  A.  S.  PARTRIDGE,  SINCLAIR      RANDALL,  CUYAHOGA  SUPPLY  CO., 

B'k  CominarcK  Bd'2.  St.  Lours.  59  W. -ItQ  St.,  Cincitinali.  iO  S.  Wnter  St.,  Clevelond. 

J.  \V.  BROOKi  &  CO.,  623  Market  St.,  San  Francisco. 


153  E.  Lake  St.,  Chicago. 


O^^IES 


ELKHART  TRANSFORMERS, 

HORNBERGER  ELECTRIC  MFG.  CO.. 

ELKHART.  IITDIANA. 


PORCELAIN^ 


lANUFACTORY. 


•^*^S55?S"''"°'^''"'feE 


For  Incandescent 

Lamp 

Filaments. 


SILK  BRAID 

The  greateBt  care  taken  in  prodacing  a  uniform  article. 

BOSTON  BRAID  MFCCO., 

27  Beach  Street,  Boston,  Mass. 


EDWIN  HARRINGTON,  SON  &  CO.,  Inc. 


He.signers  anA  ManufaetuverSf 

1524  Penna.  Ave., 

Philadelphia,  Pa. 


Send  for  Catalogue. 


ANTIFRICTION 

BEARINGS. 


Traveling  Cranes, 
lloists.  Macliine  Tools. 


Holds  Load 

at  any  Point. 

MeDtiou  this  Piiper. 


E.  P.  6LEAS0N  MFG.  GO. 

181  to  189  Mercer  Street.  NEW  YORK. 


MANUFACTURERS    OF 


Arc  Globes,  Incandescent  Shades, 

and   Stalactites, 

Clusters,   Insulating   Joints, 

5racl<ets,   Holders  and  General 

Lighting   Supplies. 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


B.  J.  Arnold,  Mem.  a.  i.  e.  e.. 

Consulting  Electrical  Engineer, 

'      Specialty:  Electric  Railways  and  Power  Sta- 
tions. 

574-576  Rookery,  Cbicaeo. 

William  H.  Bryan, M.Ain.soc.M.E. 

Mechat3ical  and  Electrical  Engineer. 

!  CnnealtatiODP,  Bepurts,  Estima'es,  Plans,  Ppeci- 

ficationa,  SupennteDdence,  Tests,  Purcbasing. 

Deaigna  of  Centra!  Statioae  a  Sptjcialty. 

Turner  Bailding.  St.  Louis. 

Goltz  &  Sinclair, 

Electrical  Engineers  and  Contractors, 
Manufacturers'  Agents, 
Tel.  912.              Agents  for  Ideal  Engines. 
Academy  Bids-,  Milwaukee,  Wis. 

Owen  Ford, 

710  Security  Bids.,  St.  Iionis,  Mo„ 

Engineer  and  Contractor, 

Electric  Railways,  Lighting,  Power  and  Min- 
ing.     Water  Worka  Systems.      Power  Plants 
Developed  lor  Electrical  Transmission. 

N.  S.  Amstutz. 

Mscchanical  and  Electrical  Enginter, 

trsv  EUatrical  Dtvicea  Perfected  for 
£hop  Conatruclion.. 

Te»t«,  Plans,  EstlmateB, 
SnporviBion  and  Expert  Opinions. 

j    ay  Black!!(tone  Bids..  Cleveland. O 

The  Allen-Hussey  Co., 

General  Electricians  and  Oontractore. 
Electric  liyht  and  power  construction,  incan- 
descent light    wiring;    telephone,    watchman's 
1  clock,  annunciator,  burglar  alarm,  electric  bell 
'  syBtema,  etc.     Eatimatea  furniahed  from  archi- 
tects' and  engineers'  specifications.    Telephone, 
Main  1061.    Eatablished  1889;  Incorporated  1892. 
ail->S13  Randolpli  St.,  Chicaso. 

Foree  Bain,  g,^^,^;^^,  ^^, 

CoQsuitiDg,              Mechanical  Engineer. 

Designing, 

Supervising,             Plans,  Specifications  and 

Construclirg,            General  Engioeering. 

Testing.               Expert  In  Patent  Causes. 

Suite  1(;.^7.  ]«5S  HiKl  lG".i) 
Moua<ln<>(k  Huil<linji,  t:UIC^<;<>. 

BINDERS 

For  the  "WESTERN  ELECTRICIAN," 

BOOKS 


On    electrical  subjects   sent    to    any 

address  on  receipt  of  price,  postage 

Electrician  Publishing  Co., 

6  Lakeside  Building:,  -        CHICAGO, 


CHICAGO  INSULATED  WIRE  CO., 


414-416  Northern  Building,  CHICAGO. 


HAVE 

YOU 

READ 


iDveDtioDS,  Researclies  anil  Wriliiis  of  Nilola  Tesla, 

By  THOUAS  COMUEKFOBD  WA-RTmr, 

BOO  Pages.  330  Illustrations  and  New  Portrait. 


SEE  PAGE  XVI  FOB  TABLE  OF  CONTENTS.  OBDBB  AT  ONOE. 


TESLA'S 

NEW 

BOOK? 


MARO  S.  CHAPMAN,  Pres.  THOMAS  C.  PERKINS,  Vice-Pres.  JOHN  L.  BUNCE,  Sec'y  and  Treas.  TH.  GONET,  Supt 

THE  MATHER  ELECTRIC  COMPANY, 


Power  Generators  for  Lishtins  and  Railway  Purposes. 

Complete  Station  Equipments. 

Mather  Apparatus  for  sale  exclusively  in  their  respective  territories  by  the  following  well-known  and  reliable  Contractors: 

J.  HOLT  GATES,  1140  Monadnock  Buildins,  Chicago,  Western  Contractor. 

H.  B.  COHO  &  CO.,  ao3  Broadway,  New  York:    New  York  City,  Brooklyn  and  vicinity  and  Siew  Jersey. 
«r.  M.  AweiEB  &  CO.,  «4  Federal  St.,  Boston,  Uass  :    New  England. 

8.  N.  BliAKB,  ElnUra,  New  York:    Nortkern  and  Western  New  York. 

THE  Willi'  &  FINOK  COHPANV,  MIS  Jlaraet  St.,  San  Francisco,  Cal. :    Asents  for  the  Faciflc  Coast. 


R.  0.  NUTTALL  COMPANY,  Allegheny,  Pa. 


F.  A.  ESTEP. 

Preeident  and  Treasurer. 
J.  K.  MoQINLEY, 

Vice-President. 
I".  S.  MARTIN, 

Superintendent  of  Works. 


MANUPAOTUBEKS  OP 

Electric  Railway 
Supplies. 


GEARS,   PINIONS, 

BEARINGS,  TROLLEYS, 

TROLLEY  WHEELS 

AND  HARPS. 


THIS  IS  THE  IMPROVED 
NUTTALL  TROLLEY. 


TRY  ITONCE,  AND  YOU 
WILL  WANT  NO  OTHER. 


Tke  Inreest  and  most  prosperous  street  railway  companies  in  the 
country  are  using  our  supplies,  and  they  prefer  them  to  all  others  on 
account  of  greater  strength  and  dnrability.     Correspondence  solicited. 

CHAS.  1.  MAYEB,  600  Betz  Building,  Philadelphia,  Pa.,  Middle  States  Sales  Department. 
OH  AS.  N.  WOOD.  ISO  Summer  St.,  BoBton,  Mass.,  New  England  States  Salea  Department 
STANDAED  E'Y  SUPPLY  CO.,  Monadnock  Block,  Chicago,  111.,  N.  W.  States  Sales  Department. 
A.  S.  PABTBIDOE,  Bank  of  Commerce  Building.  St.  Louis,  Mo  ,  8.  W.  States  Sales  Department. 
OHAS.  A.  OAVAONA,  NeaTb  BuUdlug,  CluolnnsU,  Ohio,  Oeuti&l  Stat«l  Bales  DeiiartmeDt. 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS. 

Recent  Improvementd  made  in  the  New  AmerUan  Turbine  have  iocreafed  the  power  as  per  their  dlami 
eter,  aod  prodoced  greater  efficiency  trom  whole  to  half  water  than  aoy  other  turbine,  as  evidenced  by  the 
following,  copied  from  certified  tests  made  at  Holyoke  Mass.,  on  the  dates  named,  and  signed  by  A.  F.  Sl'-k. 
man,  engineer  1q  charge  of  experiments,  and  E.  S,  Waters,  hydraulic  engineer. 

The  originals  of  tbeee  certificates  and  tests  of  other  sized  wheels  can  be  seen  at  our  office. 


Test  of  a  4,5  inch  Wheel-July  9,  1894. 

Test  of  a  42-inch  Wheel  -  July  14, 1894. 

JHead. 

Rev.  per 
MiD. 

Cn.Ft. 
per  Sec. 

Horse 
Power. 

P'rOent 

Head, 

Rev.per 
Min. 

Cu.  Ft.  1  Horse 
per  Sec.  Power. 

P'rCent 

Whole  Gate 

16.06 
16.42 
16.78 
17.03 
16.86 

119.17 
122.00 
117.38 
111.83 
118.67 

141.58 
127.18 
112.60 
98.12 

82.17 

205.27 
195.19 
175.74 
149.99 
118  40 

79  76 
82.58 
82.18 
79.31 
76.52 

Whole  Gate 

u     ;; 

H        " 

16.33 
16.56 
16.59 
17.13 
17.48 

128.00 
134.80 
129.33 
12.5.25 
121.00 

134.18 
120.85 
104.85 
92  76 
70.80 

199.56 
189.14 
162.89 
142.10 
98.85 

80.50 
83.09 
82.77 
79  21 
70.P0 

For  Information  and  catalogae  write 


THE  DAYTON  GLOBE  IRON  WORKS  £0.,  Dayton,0.,  U.  S.  A. 


^s/Cost   IDiJLra.'ble 


■P3E1STFXH3 


C9 

OB 

0 

1— 

S 

o 

X 

h^ 

P3 

2     f 

LU 

•a 

UJ 

as 

b     1 

SB 

< 

iO 

,2 

3 

a 

X 

(8 

Cells    JPxodira.oo(3L. 


TFXlXTSrFSn^ 


H 

bd 

w 

g- 

s 

rt- 

p- 

ar> 

« 

1 

^ 

J? 

rfi 

w 

^ 

n 

rt- 

iT 

n 

(n 

H" 

(V 

-«1 

OD 

n> 

s 

Manufactured  by  The  Butlcf  Hard  Rubbcf  Co.,  33  Mercer  St.,  N.  Y. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


PORTER  &  BUERDORF. 

SALES  AGENTS  FOE 

DETROIT   SYSTEM   STREET   R'Y    MOTORS, 
Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  eold  with 
guarantee  of  20,000  miles  without  repairs.  luetal- 
lation  of  storage  battery  Ufjlitiog  plants  a  specialty 
Room  HOS,  Xo  *3t  ^uincy  !$t.,  Chicago. 


FUSE  WIRE  )«'»"«=».  , 

AND     LINKS    >  capacity 

FOR  ALL  SYSTEMS.    )  ^"'TJ^U 


The  Independent  Electric  Co., 

39th  St.  and  Stewart  Ave.,  Cliicaga. 


AGENTS  s; 


.  pliite 


We 


DIES  on  RENTS 

75A  WEEK» 

Gray 

collecting  gooils  r..r  ui 
-     ■     .11  kitiflsot  pi 


forks.  1 


'ibe 


and  outfits,  and  ^each 
the  art.  We  sell  ihe  only  coinplcle 
out  lit.  includine  lathe,  wheels,  loola 
aii^tmaterial-irorpoLishine.prepar- 
Hij;.  phiiiiii;  and  finishing  kv.tv 
iliiriK'.  Ciff^alars  and  prices  free. 
(Jruy.L  Co..  Pliitlnc  Workit, 
l>up't4,  Culumbuit,  Ohio. 


SEND  FOR  OUR 

^e^?  Catalogae  of 

Electrical 
Books. 

The  moat  complete  of  ItB 
kind  ever  published. 

Sent  Free  to  Any  AddreBB. 

Wnre 

In  the  West  for  ELEC- 
TRICAL BOOKS,  and  fill 
orders  promptly,    pre- 
paid, onrecelptof  price. 
Electrician  PabllBhlng  Co  , 
e  Lakeside  Building, 
CHICAGO. 


^E  GUARANTEE  VOU 


a  z'oy  co?:siderable  saz'i?tg  ifi  ihe  Hems  of  water  and  fuel  by  the 
use  of  our  Vacuum  Feed  Water  Heater  and  PuriGer, 
and  this  vieaiis,  of  course,  an  e.xtra  profit  on  your  output.  The 
'' hozv"  will  be  found  in  a  comprehensive  Catalogue^  zvhich  is 
yours  for  the  asking,  also  Catalogues  of  the  Webster  Separator 
and  IVilliames  Vacuuin  System  of  Steam  Heating. 

Warren  Wmbstf;r  &  Co,, 


*^fi-^    N  i:W  YORK.  39  Cortlandt  St., 
^    -'        (  HICAGO,  Monadnock  Bldg. 


CAMDEN,  NJ, 


THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted    for  Electric  Work, 

Oives  more  poorer  as  to  diameter  ^rith  a 
higher  percentage  of  nsefnl  effect  than  any  other 
water- wheel  heretofore  made.  All  sizes,  right  and  left 
baud,  are  bailt  from  patterus  perfected  under  systematic  tests  In 
the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and 
those  contemplating  the  improvement  of  powersj  will  find  it  te 
their  interestto  confer  with  me,  as  I  am  willing  to  gnar* 
antee  results  where  others  have  flailed^  no  mat- 
ter what  make  of  tnrbine  has  been  in  nse.  STATE 
RR^CIRi'^^IIi^K'rS  AIVD  t^END  FOR  CATA- 
L001JE. 

S.  MORGAN  SMITH.  York,  Pa. 

EstlinBteG  famished  for  complete  power  plants  an4 
remltfl  narantaed. 
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ELECTRIC  LIGHTING  and 
POWER  STATIC  SfS  use 


THE 


Westinghouse  Compound  Engine. 

MODERATE  IN  COST,  EFFICIENT  and  DURABLE  in  opera- 
tion, and  ECONOMICAL  in  RESULTS. 

5  TO  1 ,000  H.  P. 


CATAI.OeCE  ON  APPMCATION. 


The  WESTINGHOUSE  MACHINE  COMPANY, 

PITTSBURG,  PA.|  U.  S.  A. 

SELLING  OFFICES: 

26  Cortlandt  St.,  New  York,  N.  T.  171  La  Salle  St.,  Chicago,  111.  53  State  St.,  Boston,  Mass. 

Westlnghouee  Bldg.,  Pittsburg,  Pa.         210  Dreiel  Bldg.,  Philadelphia.  Pa.      37  College  St.  Charlotte,  N.  0. 
•21-23  Fremont  St.,  San  Francisco,  Gal.     259  Main  St.,  Salt  Lake  City,  Utah.       Wonderly  Bldg.,  Grand  Rapids. 
All  Offices  of  the  Weatlnghouse  Eleotrlo  &  Hfg.  Oo,  And  AU  Foreign  Countries.  Mloh. 


March  23,  1895 


WESTERN    ELECTRICIAN. 


A  Tflstiffloiilal  froDi  tie  Latioratory  ol  Ties.  1  Elisoi, 

Orange,  X.  ,T.,  February  G,  1S94. 
CLOXBROCK  STEAM  BOILER  WORKS,  Brooklyn,  N.  Y. 

Dear  Sirs: — Your  letter  of  the  30lh  ultimo  is  received.  I  have  a  Climax 
boiler,  and  it  is  giving  great  satisfaction.  Taking  everything  in  consideration,  it 
is,  in  my  opinion,   practically  and  theoretically,  the  best  boiler  so  far  invented. 

THOS.  A.  EDISON. 

Every  Light  and  Power  reader  of  the  Western  Electrician  would  do  well  to 
commit  to  memorv  the  above  testimoni.-il. 


THE 


cc 


99 


CLIMAX  STEAM  GENERATOR 

Has  been  acknowledged  by  all  practical  minds  the  best  boiler  invented. 


MANDFACTUEED  BY 


The  Clonbrock  Steam  Boiler  Co., 

564,   566,   568  and  570  SMITH  STREET, 

SEND  FOR  NEW  CATALOGUE.  BROOKLYN,  N.  Y, 

6EO.  P.  FLiIKN,  Room  'Zl  £qnital>le  Bids..  Boston,  Mass.,  New  England  Agt. 


Gas, 
Gasoline 


THE  OTTO 

ENGINES 


and 
Natural  Gas 


Electric  Lighting. 

Sizes  2  to  250  H.  P. 

Electric  Light  Plants  in  Operation  from 
2  to  250  H.  P. 

The  Otto  Gas  Engine  Works, 

PHILAI>BI/I>HIA. 


THE  BROWNELL  &  CO.,  Dayton.  Ohio, 


:M:AH'U'F-a.cT"U"ii:aris  ob^ 


HaviDg 
one  of  the 
Largest 
Boiler 

Manuraclories 
In  the 
Country, 
equipped  wiih 
the  Latest  and 


liloet  Approved 

Machinery, 

we  are  prepared 

to  equip 

COMPLETE 

STEAM 

PLANTS 

Heady  for 

Operation. 


AUTOMATIC  Tivr/^Tivrcc 

THROTTLING  Xilll  \XXlll  ^^iS^ 

Boilers,  Standpipes,  Tanks  and  G-eneral  Sheet  Iron  Work. 


WE  DON'T  MAKE  ANYTHING  ELSE     ^ 


Hend  for  Catalo&me  **A." 

And  Frinted  Itlatter. 


UT  Tubular  and  6-iDCti  Tabe  Boilers,  Flange  Steel,  Veldless  Braces,  Eclipse  Manboles. 

FULTON  STEAM  BOILER  WORKS,  BICHHOND, IND 


:::::::::^ 
•::::::i:'J 


Save  MoDey  and  Economize 

BY  USINQ 

GREEN'S 
ECONOMIZER 

FOR    STEAM   BOIURS. 

Can  be  applied  to  any  type  of  boiler    without 
stoppage  of  works. 

High  temperature   of  feedwater  much  above 
boiling  point. 

Catalogues,  Plans  and  Specification 
^^^  on  Application. 

SOLE  MAKERS  IN    THE  UNITED  STATES. 


THE  FUEL  ECONOMIZER  CO. 

MATTEAWAN,  N.  Y. 

CHICAGO  OFFICE,  -  574  THE  ROOKERY. 


fOR    THE- 


BINDERS  ^^^T^'i"  EL^ofiiicAf/, 

■^  '  f  ■   "^   ■■   ■  I     ^^  ONE    DOLLAR. 


J.  C.  BRILL  COMPANY, 


PHILADELPHIA, 


BUILDEES  OF  EAILWAT  AND  TEAMWAT  OAES  OF  ALL  OLASSES. 


Special  attention  given  to  the  building  of  Electric  Motor  and  Trail  Cars. 
Idere  of  BrlU  No.  21  Truck  with  eolld  forged  frame,  and  "Eureka"  Maximum  Traction  Pivotal  Truck. 


THE 
IMPROVED 


ROOT 


WATER 
TUBE 


BOILER. 


Best  Adapted  fco 

High.  Pressures. 

HIGHEST  ECONOMY. 

Absolutely  Dry  Steam. 


ABENDROTH  &  ROOT 

MFG.  CO., 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R'y^ 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'clock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  office,  207  Clark  Street. 


IVORTM  S$TAB  POIAlTf^ 

Ib  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  &  Northern  R.  R.,  and  is  a  valuable 
publication  for  business  men  and  tourists  who  may 
be  interested  In  the  development  of  the  agricult 
ural,  mineral  and  timber  resources  of  Northern 
Wisconsin  and  the  Upper  Peninsula  of  Michigan. 
This  book,  together  with  an  illustrated  pamphle 
telling  "TFhera  the  Trout  Hide  "  will  be  sent  free 
upon  application  to  Geo.  H.  Heafford,  General  Pas- 
senger Agent.  "North  Star  Ronte."  Chicago,  111, 


Improved  Racine  High  8peed 


All  sizes  carried  '■ 

stock. 
Over  2,000  In 


Marine  and 

Tacht  Engine] 

Porcupine 

and  Tubular 

ISoilers. 


SUPERIOR;  RKOUmON 
A«D  ECONOMY  ro-^  . 

gECTRICl|GHTIN6 

AN^eENERAL  ""^^ 

•c^t  PURPOSES 


Eacine 
Hardware  to.,  tvorks:  racine,  wis. 

W,  F,  PARISH,  General  Sales  Manas 
Home  Insurance  Bulldlne,  CHICAGO. 


^||§i;i&  PHOSPHOR-BRONZE' 


r:":-      BEAR    OOB 

iREC.JRADE  MARKS. 


Ingots,  Castings,  Wire,  Sheet  &c. 
The  Phosphor  Bronze  SMEiTiNcCo.liMirED 
2  200SVashihgtqnAve.,Philadelph|a.,Pa. 

ORIGINAL  MANUFACTURERS  OF  PHOSPHORt" 

Bronze  in  the  United  States  ano  Sole     ■: 


aB113fl3iMtf"^^M^"*fiBaa"^ 
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The  Electric  Storage  Battery  Company, 

DREXEL    BUILDING, 

Philadelphia,  Penn'a. 

(-^  TRADE  MARK. 

hloride  Accumulator 
REGISTERED  SEPTEMBER  11,  1894. 


Sole  owjiers  of  all  Storage  Battery  Patents  heretofore  controlled  by  the— 

GENERAL  ELECTRIC  COMPANY, 
THE  EDISON  ELECTRIC  LIGHT  COMPANY, 
THE  THOMSON-HOUSTON  ELECTRIC  COMPANY, 
THE  BRUSH  ELECTRIC  COMPANY, 
THE  ACCUMULATOR  COMPANY, 
THE  CONSOLIDATED  ELECTRIC  STORAGE  COMPANY 

and  the 
GENERAL  ELECTRIC  LAUNCH  COMPANY. 


Electrical  Storage  Cells  of  any  Desired  Capacity. 


Catalogues  giving  Capacities,  Dimensions,  Weights,  Prices,  Etc.,  on  :^pplication. 


Experience  absolutely  proves  that  Electric  Light 

and  Power  Stations  cannot  be 

RELIABLY  or  ECONOMICALLY 

operated  without 

ACCUMULATORS. 


For  iuformatiou  about  Electric  Lauuchea  bqiI 
Equipment,  address 

THE  ELECTRIC  LAUNCH  COMPANY, 

M.irri9  Ueiebte,  NEW  VOBK  CITY. 


March  23    1895 
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ALWAYS  IN  STOCK. 


Perfect  Regulation 

IS  ATTAINED 
ONLY  BY 

Smooth  Core  Armatures 


Commercial  Electric  Company 


19  S.  TENNESSEE  STREET,  INDIANAPOLIS,  INDIANA. 


The  S.K.C.  TWO-PHASE  ALTERNATINQ  CURRENT  SYSTEM. 

The  only  complete  and  perfected  system  by  which  light  and  power 
can  be  supplied  from  the  same  generator  and  circuit. 

GENERATORS  have  no  moving  wire,  no  collectors  or  brushes. 
Highest  Efficiency,  Best  Regulation.  Motors  excel  in  simplicity  of 
construction  and  operation. 

Many  Plants  now  in  Operation 

Both  East  and  IXTesi. 

Stanley  Transformers  have  an  established  reputation  and  are  the 
standard  with  which  all  others  are  compared.  Most  efficient,  best 
regulating  and  safest.  Insured  for  1  per  cent,  per  annum.  All  stand- 
ard sizes  and  voltages  carried  in  stock  at  Pittsfleld  and  Chicago. 


STANLEY  ELECTRIC  MF6.  CO., 

WESTERN  OFFICE,  307  DEARBORN  ST.,  CHICAGO. 


PITTSFIELD, 
MASS. 


WESTERN    ELECTRICIAIX 


March  23,  1895 


POROUS  .^^ 

5^ 


"Irt'liy  not  get 
<lie  best  * 


1888.     ^>*'j.««=- 


^^^    ^'  trial  order. 

^^ '  "CUPS 


C.  F.  8PJUTI>OKF,  Manufacturar  of 


7eleplioiie  6obb<DS  and  Spark  Coils, 

27  to  27  Yandewater  St.,  New  York 


jgLACE  LEATHER 
|ULTZS  PATENT 
PLLEY  COVER 
|ELT  DRESSING 

AND 

ULT  CEMENT 

-.,  , .  „     „  ^   .  ^"Siird  iorfTrculars 

8t  lionis.  Mo   USA  J     ^^ 

BKA.iCHiSS:  ld4  Summer  S^.,  Boston;    113  Liberty  St  ,  New  To:k;    129  North  3d  St.,  Philadelphia. 


^YXAMO 
(^ELTING-c 


WOVEN  LEATHER  LINK  BELTING  _  X^^. 


STUDY  ELECTRICITY  AT  HOME 

By  our  corregpondence  mefhod.     Thorongh  instraction,  with  FKEE   APPARATUS.    Mod^^rate  terms. 
DiploiBss  awarded.    Oat  ilogue  free.   Scientific  nachinist  «.  o.,  90-91  Atwater  Bldg  ,  Clevelaod,  0. 


/5PR1NC. -TEMPERED -READY-TO/ 
USE^MADEIN  SHEETS- poR 
,FLAT-5PRinGS-AND  WIRE:- 
|  PoR  COALED  ■_5PR1HG5  • 

■SEND  foK    £3"  P/^Of- 
11LUST/?AT£D  CATALOGUE 

pTAL- WORKERS  '^UPPIIBS  ■  \ 


'°*''    CH1CA60-1LL-U-SA/ 


m  CANAL- 3T- 


/ELECTRICALLY  DRIVEN  MACHINERY  IS  MODERN  AND  PROPER. 
||CROCKER-WHEELER  APPARATUS  IS  THE  BEST  FOR  THIS  PURPOSE. 
|)UBERALLY  PROPORTIONED,  A  GENEROUS  FACTOR  OF  SAFETY  AND  ALWAYS  EFFECTIVE 

'if  YOU  ALLOW  US  TO  ADVISE  YOU. 

PDnPI^CD  U/UCCI  ED    CI  rrTDir    Pn     ^'^^^^^cturers  and  electrical  engineers, 
bllUulvtll'Tf  nLLLLlI    lLluIIIIu     VUi|  NEW  YORK,     CHICAGO,      BOSTON,      PHILADELPHIA. 


FACTS 


INCANDESCENT  LAMPS. 


Hanofaetiurea  by 


^ixujUvvJWOM 


WRITE  FOR  REDUCED  PRICES. 


%0n9   to  2017  Pine  St.,  St  Iioois.  no. 


HERE  IT  IS! 


(( 


The  Peer" 

OF  ALIi  SNAP  SWITCHES. 

ASK  TOCB  NEAKEST  SUPPLY  BOUSE  FOB  IT. 


Send  for  NEW  CATALOGUE. 


The  Kew  England  Switch. 


88  to  102  Cannon   St.,  BRIDGEPORT,  CONN. 


THE  MEDBIRY  INSULATION 

i    ^    ALUMINUM  BRONZE 


SELLING  AGENTS: 


J  TROLLEY 


Cg»o  «^ 


EQUIPMENT. 


fOK    ELECT/TIC  RAILWAYS. 

WORLD. 

THE   FIBERITE   Co".  '^"  "" 

MECHANICVILUE.N.Y. 


fOf^    BAL 


^X/'eF^'r"    C/7">'. 


Chicago,  III. 


A.W.SOLOMON, 

Savannah,  Ga. 

RECER  &  ATWATER, 

San  Francisco,  Cal. 


THE 


CURK 


ELECTRIC  CO.,  192  Broadway,  Hew ToA, 

Is   the   only   concern   in   the   world 
that  makes 

Arc  Lighting 

Apparatus   for   every   purpose,    and 
for  use  on  every  current. 

Our  Are  Lamps  can  be  used  on 
any  current  whatever 


THE  "LEWIS" 


Improved 
Gas  and  Vapor 
Engine 

For  Running  Isolated 

Cliectric  Plants, 

Ir  warranted  to  give  a  jorfectly 
steady  light,  and  to  produce  the 
same  cheaper  than  gas  and  very 
much  cheaper  than  i(  purchased 
from  a  central  plant. 

For  prices  and  particulars  In- 
quire of  the 

WEBSTER  MFG.  CO., 


1075  West  Fifteenth.  Street. 
OSC  X  O  .^L  Gb- O  . 


Ko.  lOArc  Dynamo,  lOOUghts,  2,000  candle  power. 


Electric  Lighting  and 
Power  Apparatus. 


The  Bruah  Double  Arc 
X^amp  Patents  suetalned  by 


repeated  decisions 
of  TJ.  8 .  Courts. 


THE 


BRUSH 


ELECTRIC  CO., 


li^geoclee  In  all  large  cities. 

The  BoBsell  &    Officer    Meotrloal 

Construction  Co.,  Denver,  Col. 
Basnali  &  HUUs.Tokohama,  Japan.  OIBee  and  Worbs,  Cor.  Belden  and  aiason  Sts.. 


Cl^TKl  .AJVO,  OSEO. 


i 


MASS.  INSTlTOTE 

OF 

CHNOLOC 
30  188 

RARYll 


$3  per  Annum 


Copjrlght,  1395.  by 
ElMtrielkB  PublbhiDg  Compuiy,  Chicago. 


EVERY  SATURDAY 


1 0  cents  per  Copy. 


Vol.  XVI. 


CHICAGO,  MARCH  30,  1895 


No.  13 


SIMPLEX  w. 


INSULATED 
RES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

*''H.''R.'HixsoNr'         Simplex  Blertrical  Company, 

1137  Monadnock  Block.  CHICAGO. 7581   Cornhill,  BOSTON,  MASS. 

INSULATED  WIRES  and  CABLES 

Aerial,  Undereronnd  and  Submarine, 

for  Telephone,  Telesraph,  lii^ht  and  Poirer. 

B.EBITB  TAPES.  Write  for  catalogues,  samples  and  prlcei. 

W.  B.  BBIXEY,  aifr.,  J.  E.  HAH,  een'l  Agent 

803  Broadway,  New  Xork. 
S.  F.  B.  aiOBSB  &  CO.,  CAEilFOBNIA  BIiEC.  'WK8., 

Chleaso,  III.  San  Francisco,  Gal . 

NEW  OBI/EANS  EliEC.  CO.,  New  Orleans.  La. 


H.  D0KAST  OHEEVEB,  }B°»1=»»  Managera. 


OEO.  T.  MANSON, 

Genu  Snpt 


W.  H.  HODQINS, 

Secretary. 


THE  OKONITE  COMPANY, 


LIMITED, 


1 3  Park  Row,  New  Yorki 

INSULATED 

WIRES  AiDCABLES, 

For  Aerial,  Submarine  and  Underground  Uit. 

Candee  Aerial  Wires. 
IHanson  Protecting  Tape. 
Oiconite  Waterproor  Taps, 

BRANCHES. Chlcagro,  Boston,  Philadelphia,  Fittsburgrh,  MinneapollB,  Cinclnnatfty 
Kansas  City,  Omaha,  LonisTllIe,  St.  Iionis,  San  Francisco,  liondon  and  So.  America. 


TRADE  MARK 


Our  Minneapolis  Office 


Is  at  No.  213  BEERY  BLOCK,  where  we  carry 

PACKARD  LAMPS 


Kew  York  &  Ohio  Company, 

WABBEN,  OHIO. 


IN  STOCK. 


MAUtTFAOTUEER  OS" 

inSUIiATED    EIiEGTRIG    WIRE^ 

FLEXIBLE  OOieX>»  and  CABLES. 

eoo  and  20«  Hertli  Third  Street.       -        -        PHII.ADEK1FBIA,  PA. 


gi 


ROLL-DROP 

COMMUTATOR  BARS. 

FOREST  CITY  ELECTRIC  WORKS,       -       Cleveland,  Ohio. 

Aetna  Railway  Insulators, 
Anderson  Line  Material, 

Manufactured  solely  by  ALBERT  &  J.  M.  ANDERSON, 

289  to  293  A  Street,  Boston,  Mats. 

Correspondence  Solicited. 


PHIC£  liltST. 

16  0.  P.,  In  barrel  lota 22c 

25  C.  P.,  in  barrel  lota .,  .27c 

32  0.  P.,  in  barrHlots .^.  .32c 

50  0.  P.,  in  barrel  lota T5c 

100  0.  P.,  in  barrel  lots $1.10 

16  0.  p.  Anchored  Filament  By-  Lamp. 

Special  prices  will  be  made  to  large 

consomers. 

(Same  as  made  by  us  prior  to  Feb'y,  1893.) 


OLD 
RELIABLE 


BEACON 


BEACON  VACUUM  PUMP 

&  ELECTRICAL  CO., 

Headquarters,  IrTlnston  St., 

Boston,  JHass. 


NEW  TOEK:  39  Oortlandt  Street 
PHILADELPHIA:  213  South  5tb Street. 


PARTRIDGE 


Send  t»T 
Samples. 


CARBON  00. 


India 

Rubber  Co.'s 

WiresiBd  Gables. 

rBEDEEICK  S.  MINOTT,  General  Manager.  Factory  and  Offices: 

BRANCHES:  .,«..__.»..       .»     . 

lfewTorkOfflce.481  Broadway,  H.L.Biiraicli,Mgr.  RBICTni      D    I 

San  FranciBco,  577  and  679  Market  St.  uni«3  i  Uk,  lli  li 
Chlcagro,  Metropolitan  Electric  Co.,  186-188  FUtb  Ave. 


N:  1.  R. 


ESTABlilSHEO  1889. 


The  GolamMa  iDcandescent  Lamp 

SUPERIOR  TO  ALL  OTHERS  IN    ECONOMY,  LIFE  AND 
MAINTENANCE  OF  CANDLE  POWER. 

WE  CHALLENGE  COMPARISON.       SATISFACTION  GUARANTEED. 

Prompt  Shipments  from  St.  Louis,  New  York 
or  San  Francisco  Stock. 


BEST  OF  ALL  IS 


|T 


Hade  by  J.  H.  BITlSSiEU^  A  'JO.,  VO  Cortlandt  St.,  IVew  fork. 

Beit  Oonfltrnctionand  Ingredients.  Strongest,  most  I>nrable  and  Bellable.  Size  Gx3H,  M  cto.  p«r  ^l 
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Mail  Olce  and  Factory,  1910, 1912  aM  1914  Oliye  St,. 
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Chicago  Office,  15Q1  Monadnock  £nildlng. 

6an  Francisco,  Cal.,  Paul  Sailer  Electrical  Works. 


ST.  LOUIS,  MO. 


WESTON  ENGINES. 


High  Pressure  Boilers. 

Complete  Power  Plants. 

Estimates  and  Drawings  Snbmitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 

BEPBESENTATIVHS. 

JULIAN  SCHOCL  8:  CO.,  -  126  Liberty  St.,  N.  T.  Oity. 
HOFFMAN-RUSSELL  CO.,  -  82  Lake  St.  Chicago,  m. 
SCBANrON  StTPPLT  i  MACH'T  CO..  -  Scranton,  Pa. 
THOS.  K.  GAEEY  i  EROS.  CO..  213  Light  St., Baltimore,  Md. 
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THE  BEST, 


11  Time  and  Experience 
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The  Best. 


Write  for  Prices  and  Discounts. 

GENERAL  ELECTRIC  COMPANY, 

MAIN  OFFICE,  SCHENECTADY,  N.  Y. 


SALES  OFFICES: 

Boston,  Mass.,  i8o  Summer  Street.  Atlanta,  Ga.,  Equitable  Building.  Kansas  City,  Mo..  New  Yorlt  Life  Building. 

New  York,  N.  Y.,  44  Broad  Street.  Cincinnati,  Ohio,  264  West  Fourth  Street.  St.  Louis,  Mo.,  Wainwright  Building. 

Syracuse,  N.  Y.,  244  West  Fayette  Street.  Columbus,  Ohio,  14  North  High  Street.  Dallas,  Tex.,  Comer  Elm  and  Griffin  Streets. 

BnSalo,  N.  Y.,  Erie  County  Savings  Bank  Building.                           Nashville,  Tenn.,  308  North  Summer  Street.  Helena,  Mont.,  Electric  Building. 

Philadelphia,  Pa„  509  Arch  Street.  Chicago,  111.,  Monadnock  Building.  Denver,  Colo.,  505  i6th  St.,  Kittredge  Bldg. 

Baltimore,  Md.,  227  East  German  Street,  Detroit,  Mich.,  13  Rowland  Street.  San  Francisco,  Cal.,  15  First  Street 

Pittsburg,  Pa.,  425  Wood  Street.  Omaha,  Neb.,  309  Sooth  13th  Street.  Portland,  Ore.,  Front  and  Ankeny  Streets. 

Seattle,  Washington,  Bailey  Building. 

Vnrrtm,  no■^f  i  Schcncctady,  N.  Y.  Canada,  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ont. 

foreign  uept.  -j  ^ewYork  Office,  44  Broad  St. 


1 


March  30,  1895 


WESTERN    ELECTRICIAN. 


iii 


ALPHABETICAL    LIST. 

AbeodFOtb  &    Root  Mfg. 
Co sis 

Aetna  Electric  ^Vorks x 

Allen -Hussey    Co xvii 

Allen,  L.  B xii 

American  Elec.  Mfg.  Co 

amenean  Electrical 

Worts si 


INDEX    AND    CLASSIFICATION    OF    ADVERTISEMENTS. 


Ames  &  Frost  Company.,  xviii 

Amstotz,  N.  S -  xvii 

Anderson.  Albert  A  J.  M...      i 

Andrae,  J.  A  Sons  Co xii 

Arnold,  B.  J xvii 

Anerbacb-Woolverton  Elec. 
Co 

Babcock  &  Wilcox  Co.,  The.    1 

Bain,  Foree svil 

Baker  &  Co sviil 

BallA  Wood  Co.,  The 

Beacon  Vacuum  Pump   & 
Electrical  Co i 

Beethoven    Piano  &  Orgna 
Co six 

Bernstein  Electric  Co x 

Besly  A  Co..  Chas.  H xxii 

B!g  Four  Route xviii 

Bishop  Gutta  Percha  Co . .  . 

Boston  Braid  Mfg.  Co 

Boswell  &Co.,D.  E x 

Eoudreaux  Dyn.  Brush  Co. 

Biadbory-Stone    Electric 
Storage  Co xii 

Brady,  T.  H xviii 

BriUCo.,  J.  a xlx 

Brixey.  W.  R I 

BrownellA  Co.,  The xxi 

Brownlee  &  Co x 

Brush  Electric  Co xxii 

Bryan,  Wm.   H xvii 

Bryant  Electric  Co 

Buckeye  Electric  Co xiv 

BunnellA  Co.,  J.  H i 

Bntler  Hard  Rubber  Co 

Butler  Mfg.  Co iv 

C  &  C  Electric  Co xiv 

Central  Electric  Co v 

C.  B.  &Q.  R.  R sviii 

Chicago  Edison  Co sv 

Chicago  Ine.  Wire  Co xvii 

ChuseACo.,J.  F xix 

Clark  Electric  Co 

Clark  Elec.  Spec.  Mfg.  Co..     xi 

Clonbrock     Steam      Boiler 
Wks xix 


Colgate  Co.,  Geo.  L 

Columbia  Incandescent 
Lamp  Co 


.      i 
xxii 


Commerctal  Electric  Co. 

Cona.  Elec.  Stor.  Co xi 

Corey,  R.  B xx 

Crocker- Wheeler  El.  Co. ..  xxii 

Cutter  Electrical  &  Manu- 
facturing Co 

Davis,  W.  J.  El.  Co viii 

Dayton  Globe    Iron  Works 
Co xviii 

Dearborn  Electric  Co 

Diamond  Electric   Co 

DIehl  &  Co viii 

Directory,  Principal   Elec. 
and  Mech.  Engineers....  xvii 

Dixon  Crucible  Co.,  Jos x 

Eastern  Electric  Cable  Co...  xi 

Eddy  Elec.  Mfg.  Co vii 

Edgerton  Pottery  Co xxii 

Edwards,  W.  S.  Mfg.  Co  ..    

Electric  Appliance  Co x 

Electric-Power  Storage  Co.    vii 

Elec.  Selec.  &  Signal  Co ix 

ElecirJc     Storage     Battery 
Co.,  She 

Electrician  Publishing  Co. 
xiii,  xiv,xvi 

E  llott  Lincoln  Elec.  Co. . .     xii 

Empire  China  Works.  ..  xviii 

ErieCitylron  Wks xix 

Eureka  Compound  Co.. ..  xvilj 

FiberiteCo.,  The xxii 

Fontaine  CrosslngA  Elec. 
Uo 

Ford,  Owen xvii 

Forest  City  El.  Wks i 

For  Sale  Advertisements. . .    xii 

Fort  Wayne  Elec.  Corpora- 
tion     xxi 

b'uel  Economizer  Co..   ...   -^— 

Fulton  Steam  Boiler  Wks.  

Garlock  Packing  Co 

General  Electric  Co ii 


Goltz  A  Sinclair xvii 

Gooch,  Chas.  J x 

3oubert  Mfg.  Co xsii 

Gray  A  Co 

Harrington,  Son  A;  Co.,  E..   xix 

Hirrison.  W.  P.  A  Co 

Hart  A  Hegeman  Manufac- 
turing Co xvi 

Helios  Electric  Co iv 

Hine  A  Robertson  Co xiil 

Homberger  El.  Mfg.  Co...    

Huebel  A  Manger xii 

Independent  Elec.  Go xviii 

Interior  Conduit  A  I.  Co —    xi 

Internat'lCor.  Schools...     xii 

Interstate  Comp.   Electric 
Const.  Co sli 

Jaeger  Mfg.  Co..  The x 

Jameson  A  Co.,  W.D xx 

Johns  Manufacturing  Co., 

H.  W svi 

Klipsiein  A  Co.,  A x 

LeclancheBat.  Co.,The....  xili 

Little,  F.    P.,    Electrical 
Const.  A  Supplv  Co 

Lukens  Iron  A  Steel  Co . .    

Mason  El.  Equip.  Co x 

Mather  Electric  Co 

Metropolitan  Electric  Co..  xvi 

Miamisburg  Electric  Co. .  x 
Montgomery  Ward  A  Co..  xiii 

Moore,  Alfred  F i 

Morris  A  MacCurdy  xi 

Morris,  Tasker  A  Co xv 

MunsellACo.,  Eugene...  

Nashold  Cleat  Co. ,  The  ...  xii 
National  Conduit  Mfg. Co..  xiv 
National  India  Rubber  Co. .  i 
Newton  Rubber  Works....     is 

New  York   Insulated  Wire 
Co siii 

New  York  A  Ohio  Co i 

Nicholas  A-  Barr xii 

Norton,  Chas.  E  x 

Nowotny  Electric  Co xii 

NuttallCo.,  R.  D xvii 

OkonlteCo.,  The  ' 

Onondaga  Dynamo  Co....  vill 

Ostrander  A  Co..  W.  R.. .,        xi 

Otto  Gas  Engine  Wka....   — 

Partrick  A  Carter  Co xii 

Partridge  Carbon  Co i 

Perkins  EL  Switch  Mfg.Co.     vi 

Phillips  Ins'd.  Wire  Co. . .       xi 

Phosphor-Bronze   Smelting 
Co.,  Ltd xix 

Piatt,  O.  a xvii 

Porter  A  Buerdorf xviii 

Proctor- Raymond  El. Co ...     iv 

Racine  Hardware  Co xix 

Reislnger,  Hugo 

Reliance  Gauge  Co iv 

Roebling'sSonsCo,, J.A..  xxii 

Roth  A  Eck xii 

Samson  Cordage  Wks x 

Scientific  Machinist  Co..    

Shultz  Belting  Co xxii 

Siemens  A  HalskeElec.Co.  

Simplex  Electrical  Co., The,     i 

Sioux  City  Brass  Works. .     

Sioux  City  Engine  A   Iron 
Works xix 

Smith,  S.  Morgan xviii 

Splltdorf,  C.  F xxii 

Standard  Underground  Ca- 
ble Co....  

St',  uley   Electric  Manufac- 
turing Co 

Stilwell-Bierce     A    Smith- 
Vaile  Co xii,  xiil 


Sweet  Elec.  &  Mfg.Co xiv 

Thayer  Electric  Co xx 

United  Electric  Improve- 
ment Co viii 

i 

xiii 

.  vll 
viii 


Valentine-Clark  Co.. 
Vulcanized  Fibre  Co. 
Wagner  El.  Mfg.  Co 
Walker  Mfg.  Co., 


^Uifi 


r.n 


Wallace  Electric  Co xii 

Want  Advertisements. ...       xii 

Washington  Carbon  Co xi 

Webster  Mfg.  Co xxii 

Webster,  Warren  A  Co 

Wertheim,  Ed 

Western  Electric  Co xv 

Western   Telephone    Con- 

fetruction  Co xii 

Westinghouse  Elec.  and  Mfg. 

Co xvii 

Westinghouse  Machine  Co  xviii 

Weston  Engine  Co i 

Williams  A  Abbott  El. Co.       xii 


CLASSIFIED  LIST. 

Accma  alator  s . 

Boswell  A  Co.,  D.  E., 

Bradbury-Stone  Elec.  S.  Co 

Cons.  Electric  Stt  rage  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Porter  &  Buerdorf. 
Annmiclators. 

Central  Electric  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Jiowotny  Electric  Co. 

Ostrander  ACo..  W.  R. 

Partrick  A  Carter  Co. 

Proctor-Raymond  Elec.  Co. 
Arc  Liamps. 

C  A  C  Electric  Co. 

Central  Electric  Co. 

Clark  Electric  Co. 

Corey.  R.  B. 

Crocker-Wheeler  Elec.  Co, 

Ft. Wayne  Elec.  Corporation. 

General  Electric  Co. 

Helios  Electric  Co. 

Little,  F.  P.  Elec.  C.  A  S.  Co. 

Mather  Electric  Co. 

PerKins  El.  Switch  Mfg.  Co. 

Westmgnouse  El.  A  Mfg.  Co. 
Arc  liisht  Cord. 

Samson  Cordage  Wks. 
Batteries  and  .lars. 

Andrae  A  Sone,  J. 

Boswell  A  Co.,  D.  E. 

Brad  bury -Stone  Elec.   S.  Co. 

BunneU  A  Co.,  J.  H. 

Central  Electric  Co. 

Dearborn  Electric  Co. 

Edgerton  Pottery  Co. 

Electric  Appliance  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Leclanohe  Battery  Co.,  The. 

Miamisburg  Electric  Co. 

Newton  Rubber  Wks. 

Nowotny  Electric  Co. 

Partrick  A  Carter  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Bells. 

Andrae  A  Sons,  J. 

Central  Electric  (.'o. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Huebel  A  Manger 

Ostrander  A  Co.,  W.  R. 

Partrick  A  Carter  Co. 

Proctor-Raymond  Elec.  Co. 

Western  Electric  Co. 

Beltine. 

Shultz  Belting  Co. 

Boilers. 

Abendroth  A  Root  Mfg.   Co. 

Babcock  A  Wilcox  Co.,  The. 

Brownell  A  Co.,  The. 

Clonbrock  Steam  Boiler  Wks. 

Erie  City  Iron  Wks. 

Fulton  Steam  Boiler  Wks. 

Racine  Hardware  Co. 

Weston  Engine  Co. 
Books,  electrical. 

Electrician  Publishing  Go. 
Bronze. 

Besly  &  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
BrnsheN. 

Boudreaux  Dyn.  Brush  Co. 

(.'ential  Electric  Co. 

Partridge  Carbon  Co. 

Phcenix  Carbon  Mfg.  Co. 
Bar^lar  Alarms, 

Central  Electric  Co. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 

Wallace  Electric  Co. 

Western  Electric  Co, 
CabIe8(See  Insulated  Wires.) 
Cables,  Klectric   .  (See  In- 
sulated    Wires),     Copper, 

l^lieet  and  Bar. 

American  Elec.  Works. 

Bishop  Gutta  Percha  Co. 

Brixey,  W.  R. 

Central  Electric  Co. 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Moore,  Alfred  F. 

New  York  Ins.  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Carbons.  Points  APlates. 

Central  Electric  Co. 

Corev.  H.  B. 

General  Electric  Co. 

Partridge  Carbon  Co. 

Reislnger,  Hugo. 

Wasnington  Carbon  Co. 

Wertheim,  Ed. 

Western  Electric  Co. 
Compound. 

Eureka  Compound  Co. 
Condnlts. 

Central  Electric  Co. 

Interior  Conduit  A   Ins    Co. 

National  Conduit  Mfg.  Co. 
Constrnction  A  Repairs. 

Allen-Hussey  Co. 

Amstutz,  N.  S. 

C   A  C  Electric  Co. 

Crocker-Wheeler  Elec.  Co. 

Ft. Wayne  Elec.  Corporation. 

Interstate  Com.  El  Const.  Co. 

Contractors  and  Electric 
liight    Plants. 

Allen-Hussey  Co. 
Amstutz,  N.  S. 
Arnold,  B.  J. 
Bain,  Foree. 
Brush  Electric  Co. 
Bryan,  Wm.H. 
C  A  C    Electric  Co. 
Clark  Electric  Co. 
Crocker-Wheeler  Elec.  Co. 
Eddy  Elec.  Mfg.  Co. 
Fontaine  Crossing  A  El.  Co. 
Ft. Wayne  Elec.  Corporation. 
General  Electric  Co. 
Goltz  A  Sinclair. 
Interior  Conduit  A  Ins.   Co. 
Mather  Electric  Co. 
Onondaga  Dynamo  Co. 
Siemens  A  Haiske  Elec.  Co. 
United  Elec  Improvement  Co 
Westinghouse  Elec  A  Mfg.  Co. 
Western  Electric  Co. 
Copper. 


Copper  Wires. 

American   Electrical  Works. 

Besly  A  Co.,  Chas.  H. 

Bishop  Gutta  Percha  Co.' 

Brixev,  W.  R. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Fiberite  Co.,  The. 

General  Electric  Go. 

independent  Electric  Co. 

National  India  Rubber  oo. 

Okonite  Co.  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  U  derground  C.  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Cordsee. 

Samson  Cordage  Wka. 
Cranes. 

Harrington,  Son  A  Co  ,  E. 
Cross-Arms,    Pins     and 

Brackets. 

Anderson,  Albert  A  J.  M. 

Brady.  T.  H. 

Brownlee  A  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Fiberite  Co.,  The. 

Nuttal  Co..  R.  D. 

Partrick  A  Carter  Co. 
Cnt-Onts  and  t$  witches. 

Anderson.  Albert  A  J.  M. 

Andrae  A  Sons,  J. 

Bryant  Electric  Co. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Chicago  Edisou  Co. 

Colgate  Co.,  Geo.  L. 

Crocker- Wheeler  Elec.  Co. 

Cutter  Electrical  A  Mfg.   Co. 

Dearborn  Electric  Co. 

Diamond  Electric  Co. 

Kddy  Elec,  Mfg.  Co. 

Electric  Appliance  Co. 

Elec.  Selec.  A  Signal  Co. 

Fiberite  Co.,  The. 

Forest  City  Elec.  AVks. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Go. 

Hart  A   Hegeman    Mfg.   Co. 

Huebel  A  Manger. 

Interior  Conduit  A  Ins.  Co. 

Little.  F.  P.  Elec.  C.  A  S.  Co. 

Mason  Elec.  Equip.  Co. 

Nuttall  Co.,  R.  D. 

Partrick  A  Carter  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt,  O.  S. 

Sweet  Elec.  A  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 
Pesbs. 

Montgomery  Ward  A  Co. 
Dynamos - 

Brush  Electric  Co. 

C  A  C  Electric  Co. 

Central  Electric  Co. 

Clark  Electric  Co. 

Commercial  Electric  Co. 

Crocker-Wneeler  i:iec.  Co. 

Eddy  Elec.  Mfg.  Co. 

Elliott-Lincoln  Elec.  Co. 

Fontaine  Crossing  A  El.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  A  Ins.  Co. 

Mather  Electric  Co. 

Onondaga  Dynamo  Co, 

Roth  A  Eck. 

Siemens  A  Halske  Elec.  Co. 

Walker  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Elec.  AMfg.Co. 

Econoniizers. 

Fuel  Economizer  Co. 
Electric  Hallways- 
Brush  Electric  Co. 

General  Electric  Co. 

Siemens  A  Halske  Elec.  Co. 

Westinghouse  El. A  Mfg.Co. 
Klectricai  and  llecbani- 
oal  Engineers. 

Allen-Hussey  Co, 

Amstutz,  N.  S. 

Arnold,  B  J. 

Bain,  Foree. 

Bryan,  Wm.  H 

Crocker- Wheeler  Elec.  Co. 

Eddy  Elec.  Mfg,  Co, 

Ford,  Owen. 

Goltz  A  Sinclair. 

Thayer  Electric  Co. 

Electrical  Instruments. 

Anderson,  AlbertA  J.  M. 
Bunnell  A  Co.,  J.  H. 
Central  Electric  Co. 
Colgate  Co..  Geo.  L. 
Dearborn  Electric  Co. 
Diamond  Electric  Co. 
Electric  Appliance  Co. 
Interior  Conduit  A  Ins.   Co. 
Norton.  Chas.  E. 
Nuttall  Co.,  R.  D. 
Partrick  A  Carter  Co. 
Piatt,  O.  S 

Sweet  Elec.  A  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 

El«>ctrical  (Specialties. 

Allen.  L.  B. 

Clark  El.  Specialty  Mfg.  Co. 

Interstate  Com.  El.  Const  Co. 

Nashold  Cleat  Co 

Proctor-Raymond  Elec.  Co. 
Electroliers,  etc. 

Edwards,  W.  S.  Mfg.  Co. 

Gleason,  E.  P.  Mfg.  Co. 
Electro-Plat  ins   *lach'y. 

Besly  ACo.,  Chas.  H. 

General  Electric  Co. 
Engines,  fias. 

Otto  Gas  Engine  Wks. 

Webster  Mfg.  Co. 
Enslnes,  Steam. 

BaU  A  Wood  Co.,  The. 

Brownell  &  Co.,  The. 

Chuse  A  Co.,  J.  F. 

Erie  City  Iron  Wks. 

Racine  Hardware  Co. 

Sioux  City  Eng.  A  Iron  Wks. 

Westinghouse  Machine  Co. 

Weston  Engine  Co. 
Fan  Ontflts. 

Central  Electric  Co. 

Davis  Elec.  Co.,  W.  J. 


Peed  Water  Heaters. 

Goubert  Mfg.  Co. 
Webster  A  Co..  Warren. 
Fibre. 

Butler  Hard  Rubber  Co. 
Vulcanized  Fibre  Co. 
Fire  Alarms. 

Butler  Hard  Rubber  Co. 
Partrick  A  Carter  Co. 
Weatem  Electric  Co. 
Fuse  Afire. 

Brixey,  W.  R. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co. 

Fiberite  Co.,  The. 

General  Electric  Co. 

Independent  Electric  Co. 
G&a  liisbting.  Electric. 

Partrick  A  Carter  Co. 
Cranjsres. 

Reliance  Gauge  Co. 
4jrear*4 

Besly  A  Co.,  Chas.  H. 

Nuttall  Co.,  R.  D. 
Creneral  Klee.  supplies. 

Anderson.  Albert  A  J.  M. 

Andrae  A  Sons,  J. 

Besly  A  Co.,  Chas.  H. 

Bryant  Electric  Co. 

Bunnell  A  Co.,  J.  H. 

Butler  Mfg.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colgate  Co.,  Geo.  L. 

Cutter  Elecirlcal  A  Mfg.  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Elliott- Lincoln  Elec.  Co. 

Forest  City  Elec.  Wks. 

General  Electric  Co 

Interior  Conduit  A  Ins.  Co. 

Little,  F.  P.  Elec.  C.  A  S.  Co. 

Mason  Elec.  Equip.  Co. 

Metropolitan  Electric  Co. 

Morris  &  MacCurdy; 

Nashold  Cleat  Co. 

Nowi  tny  Electric  Co. 

Partrick  A  Carter  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt.  O,  S. 

Proctor- Raymond  Elec.  Co. 

Sioux  City  Brass  Works. 

Sweet  Elec.  A  Mfg.  Co. 

Thayer  Electric  Co. 

Wallace  Electric  Co. 
ijrlobes    and     Electrical 
Glassware. 

Gleason,  E.  P.  Mfg.  Co. 

Jaeger  Mfg.Co.,  The. 
(■rrapbite  Specialties. 

Besly  ACo.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 
Hard  Knbber  firoods. 

Butler  Hard  Rubber  Co. 

Fiberite  Co..  The. 

Newton  Rubber  Wks. 
IndnctiOD  Coils. 

Splitdorf,  C.  F. 
Insulators  and  Insalat-. 
ins  materials. 

Anderson,  Albert  A  J.  M. 

Andrae  A  Sons,  J. 

Brixey,  W.  R. 

Bunnell  A  Co..  J.  H. 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Crocker-Wheeler  Elec.  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Dearborn  Electric  Co. 
Electric  Appliance  Co. 
Empire  China  Works. 

Fiberite  Co.,  The. 
Hart  A  Hegeman  Mfg.  Co. 
Interior   Conduit  A  Ins.  Co. 
Johns  Mfg.  Co.,  H.  W. 
Little,   F.  P.  Elec.  C.  A  S.  Co. 

Mason  Elec.  Equip.  Co. 
Munsell  A  Co..  Eugene. 
Nashold  Cleat  Co. 
National  India  Rubber  Co. 
Newton  Rubber  Wks. 
Nowotny  Electric  Co. 
New  York  Insulated  Wire  Co. 
NuttallCo.,  E.  D. 
Okonite  Co.,  The. 
Partrick  A  Carter  Co. 
Phillips  Insulated  Wire  Co. 
Piatt,  O.  S. 

Roebling  s  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Co. 
Wallace  Electric  Co. 
Insniated      Wires      and 
Cables— Magnet  Wire. 
American  Electrical  Works. 
Bishop  Gutta  Percha  Co. 
Brixey,  W.  R. 
BunneU  A  Co..  J.  H. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Dearborn  Electric  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Independent  Electric  Co. 
Metropolitan  Electric  Co. 
Moore,  Alfred  F. 
National  India  Rubber  Co. 
New  York  Insulated  WireCo. 
Okonite  Co.,  The. 
Partrick  A  Carter  Co. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical   Co. 
Standard  Underground  C.Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 
I^amps.  Incandescent. 
Aetna  Electric  Works. 
Am.  Electrical  Mfg.  Co. 
Beacon  Vac  Pump  AElec.Co. 
Bernstein  Electric  Co. 
Buckeye  Electric  Co. 
Central  Electric  Co.  • 
Columbia  Inc.  Lamp  Oo, 
Dearborn  Electric  Co 
Electric  Appliance  Co. 
Ft. Wayne  Elec.  Corporation. 
General  Electric  Co. 
Globe  Electric  Light  Co. 
Jaeger  Mfg.  Co.,  The. 
Mason  Elec,  Equip    Co. 
New  York  A  Onio  Co. 
Partrick  A  Carter  Co, 
United  Elec.   Imp.   Co. 
Westinghouse  Elec.AMfg.Co. 
Llsbtnlng  Arresters. 
Colgate  Co  ,  Geo.  L. 
Diamond  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 


Ulecbanlcal  Machinery. 

Besly  ACo.,  Chas.  H. 
Harrington,  Son  A  Co.,  E. 
Hine  A  Robertson  Co. 
Lukens  Iron  A  Steel  Co. 
Nicholas  A  Barr. 
31  lea. 
Johns  Mfg.  Co.,  H.  W. 
MunsellACo.   EuEene. 
mining  Apparatus,  ElfC. 
General  Electric  Co. 
Independent  Electric  Co. 
Westinghouse  EL  A  Mfg.   Co. 
aiotor». 
Andrae  .v  Sons.  J. 
Brush  Electric  Co. 
C  A  C   Electric  Co. 
Central  Electric  Co. 
Commercial  Electric  Co 
Crocker-Wheeler  Elec.  Co- 
Eddy  Elec,  Mfg,  Co. 
Elliott-Lincoln  Elec.  Co 
Fontaine  Crossing  A  El*  Co 
Ft.  Wayne  Elec.  Corporation 
General  Electric  Co. 
Interior  Conduit  A  Ins    Co 
Mather  Electric  Co. 
Onondaga  Dynamo  Co 
Roth  A  Eck. 
Sioux  City  Brass  Worts 
Stanley  Elec.  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Mfg    Co. 
Wallace  Electric  Co. 
Westinghouse  El.  A  Mfg  Cr 
Packing. 
Besly  A  Co,,  Chas.  H. 
Garlock  Packing  Co 
Paints. 

Morris  A  MacCurdy 
Patents. 

Gooch,  Cbas.  J. 
Phosphor  Bronze. 

Phosphor  Bronze  Sm. Co.  Ltd 
Pianos  and  Organs 

Beethoven  Piano  A  Organ  Co 
Platinam. 

Baker  A  Co. 
Poles. 
Brownlee  A  Co. 
Morris,  Tasker  A  Co 
Nuttall  Co.,  R.  D. 
Valentine-Clark  Co. 
Porcelain. 
Empire  China  Works 
General  Electric  Co. 
Publishers,  t!:iectrlcal. 

Electrician  Publishing  Co 
Pash  Bu'tons. 
Central  ElectricCo. 
Electric  Appliance  Co 
Partrick  A  Carter  Co. 
Rheostats. 
Central  ElectricCo. 
General  Electric  Co. 
feSal  Ammoniac. 

Klipstein  A  Co,,  A. 
Sepap'  tors 
Goubert  Mfg.  Co. 
Hine  A  Robertson  Co. 
Silk  Bruid 

Boston  Braid  Mfg.  Co 
t^peahing  Tnbes. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ostrander  A  Co.,  W.  R. 
Partrick  A  Carter  Co 
Speed  Indicators 
Besly  A  Co.,  Chas.  H. 
Colgate  Co.,  Geo.  L. 
Diamond  Electric  Co. 
Steam  Heating. 
Goubert  Mfg.  Co. 
Webster  A  Co.,  Warren. 
Steam  Pumps. 

Worthiugton,  Henry  R. 
Storage  Hatterles. 
Boswell  A  Co.,  D.  E. 
Bradbury-Stone  Elec.    S    Co 
Cons.  Electric  Storage  Co 
Electric-Power  Storage  Co 
Electric  Storage  Battery  Co. 
Porter  A  Buerdorf. 
Street  Cars. 
Brill,  J.  Q.  Co. 
Tapes,  Insulating 
American  Electrical  Works 
Brixey,  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Electric  Appliance  Co 
Moore,  Alfred  P. 
New  York  Insulated  Wire  Co 
Okonite  Co.,  The. 
Phillips  insulated  Wire  Co 
Roebling's  Sons  Co.,  J.  A 
Simplex  Electrical   Co. 
Telegraph  Apparatus. 
Electric  Appliance  Co 
Partrick  A  Carter  Co. 
Western  Electric  Oo. 
Telephones 
Andrae  A  Sons,  J. 
Central  Electric  Co. 
Jameson  A  Co..  W.  D. 
Nowotny  Electric  Co. 
Partrick  A  Carter  Co. 
Western  Electric  Co. 
Western  Tel.  Const.  Co. 
Williams  A  Abbott  Elec.  Co. 
Transformers. 
Central  Electric  Oo. 
Diamond  ElectricCo, 
General  Electric  Co. 
Homberger  Elec.  Mfg.  Co. 
Ft.WayneElec.  Corporation 
Stanley  Electric  Mfg.  Co 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 
Trolley  Cord. 

Samson  Cordage  Wks 
Tracks.  Electric  Car. 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Tnrbine  Wheels. 
Dayton  Globe  Iron  Works  (;o 
Smith.  S.  Morgan. 
Stillwell-Bierce     A      Smith- 
Vaile  Co. 
Universities . 
Int.  Corr.  Schools. 
Scieutiiic  Machinist  Co. 
Water  Wheels. 
Smith,  S.  Morgan. 
Wire,  Bare . 
Anderson,  Albert  A  J.  M. 
Besly  A  Co..  Chas.  H. 
Bishop  Gutta  Percha  Co, 
Brixey,  W.  R 
Central  Electric  Co, 
Electric  Appliance  Co. 
Independent  Electric  Co. 
National  India  Rubber  Co. 
Nuttall  Co.,  R.  D. 
OkonlteCo.,  The. 


Phillips  Insulated  Wire  Co. 
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ANNUNCIATORS 


That  never  fail  to  Annunciate. 


Our  other  Specialties: 

REX  Wood-box  Bells, 
ECLIPSE  Iron  box  Bells, 
SPARK  Coils, 
WOOD  Push  Buttons, 
Floor  Pushes, 
Door  Connections,  etc.,  etc. 


•V"  STyi,E. 
Made  in  Sizes  from  i  to  20  Drops. 


Patented  Sept.  27, 1892. 

This  illustrates  the  inside  construction  of  our  Gravity- Drop  Annunciator  as 
applied  to  the  4  Drop  "Eclipse'*  Case. 

No  Springs.     No  Screws.     Nothing  to  get  out  of  adjustment.    Simplicity  Itself. 


PROGTOR-RAYMOND 
ELECTRIC  CO., 

Rochester,  N.  Y. 


To  pay  dividends, 
save  them. 

FSCt   I — ^^^  Reliance  Columns  prolong  the  life 

of  steam  boilers.  How  much  would  it 
be  worth  to  you  to  have  your  boilers 
last,  say,  five  years  longer  than  they  will 
otherwise  last  ? 
Cgrt  2 — The  Reliance  Columns  save  repair  bills. 
Leaky  tubes  and  burned  crown  sheets 
are  unknown  where  they  are  used. 

Fact  3 — ^^^'^  Reliance  Columns  save  fuel.    5c  a 

day  pays  75/  per  annum  on  their  cost. 

Fact  4— The  Reliance  Columns  protect  life  and 

property.  What  would  be  the  cost  in 
life,  money  and  stoppage  of  an  explosion 
in  your  plant  ? 

Fact  5 — ^^^  Reliance  Columns  are  not  an  ex- 
pense, but  an  investment  paying  phenom- 
enal returns.  The  saving  of  fuel,  saving 
of  repairs,  and  prolonged  life  of  the 
boilers  aggregates  several  times  their 
cost  every  year. 

Fact  6 — ^^^  Reliance  Columns  turn  loss  into 

profit.  Unless  you  are  rich  you  cannot 
afford  to  operate  boilers  without  them. 
WRITE  FOR  CIRCULARS  and  determine  the  matter 
for  yourself.  You  need  not  buy  unless 
you  wish  to. 

The  Reliance  Gauge  Cofnpany, 

SOLE  MASDFACTTJEEBS, 

85  to  95  East  Prospect  Street,  CLEVELAND,  OHIO 


Low  Potential  Arc  Lamps. 

Alternating -Helios,  Old  Type. 
Spencer,  New  Type. 

Direct  Current- Helios,  Old  Type. 
Spencer,  New  Type. 


FOR  STKEBT,  PAVEDCBNT  AND 
INSIDE  LIGHTING. 


Our  Alternating  Lamps  have  reflector  plates.      Our  new  Direct  Current 

Lamps  do  not  see-saw  when  running  in  series. 
Our  Focusing  Lamps,  both  direct  and  alternating,  are  adapted  for  stere- 

opticon  and  photo-engraving  work. 
We  also  make  direct  current  lamps  to  be  used  on  street  railway  circuits. 


HELIOS  ELECTRIC  COMPANY, 

1310  Filbert  St.  PHILADELPHIA,  PA. 

EastBTO  Agents:    STANLEY  ELEOTEIO  MFG.  CO.,  Plttefleld,  Maaa. 
Weetern  AgentH:    OENTEAL  ELECTEIG  CO.,  Chicago.  111. 
Soathweatern  Agents;  ST.  LOUIS  ELECTRICAL  SUPrLT  CO.,  St.  Louie,  Mo. 

New  York  City  AeentB:  GLOBE  ELECTRICAL  SUPPLY  &  CONSTRUCTION  CO.,VandRm  and  Green- 
wich Streeta. 
MOUNTAIN  ELECTRIC  CO.,  Denver,  Col.,  Agente  for  Colorado,  Utah,   Wyoming  and  New  Mexico. 
MACHINERY  SUPPLY  CO.,  Los  Angeleta,   Oal.,  Agenta  for  Lower  California  and  Arizona. 
CANADIAN  GENERAL  ELECTRIC  CO.,  Toronto,  Canada,  Agenta  for  Canada. 
Agent  for  Teiaa:  W.  T.  M.  MOTTRAM,  Dallaa,  Texas. 


WE  MAKE  MANY  OTHER  SPECIALTIES! 

WHAT  ARE  THEY? 


Send  for  Catalogue 
894  and  see. 

BUTLER  MANUFACTURING  CO.,  46  S.  Clinton  Street,  CHICAGO. 
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RAMESES  II.  gazed  thoughtfully  at  a  decorated  calendar 
which  flapped  against  the  embellished  walls  of  his  pri 
vate  office.  It  hung  over  an  unused  stove-pipe  opening. 
The  lazy  haze  of  summer  already  permeated  the  air;  it 
was  the  middle  of  June,  and  very  hot.  Rameses  had 
discarded  as  much  of  his  royal  raiment  as  possible, 
without  making  a  living  picture  of  himself,  but 
still  he  felt  oppressed.  A  favorite  valet  dis- 
turbed the  somnolent  ether  in  a  fitful  fashion; 
his  fan  was  made  of  double-eyed  peacock  feath- 
ers especially  imported  from  the  house  of  the 
great  Hi  Lang,  China.  The  long  handle  was 
fashioned  out  of  a  rhinoceros  tusk  and  inlaid 
with  pure  aluminum  and  incrusted  with  ame- 
thysts and  precious  stones.  It  was  very  costly.  Iras,  the  confidential  stenographer,  kneeled  conve- 
niently near  with  a  fresh  tablet  and  a  newly  sharpened  stylus.  Rameses  divided  his  attention  between 
the  calendar  and  a  memorandum  on  his  desk.  He  was  trying  to  determine  how  it  might  be  .possible 
for  him  to  raise  the  mortgage  on  his  best  pyramid  and  yet  indulge  in  a  new  luxury  that  he  had,  that 
very  morning,  read  of  in  the  Daily  Papyr7is.  It  was  a  difficult  problem,  because  the  Imperial  Treas- 
urer had  folded  his  tent  intentionally  and  decamped  with  an  hundred  talents,  He  was  a  talented  man 
although  a  thief.  Things  were  in  pretty  much  of  a  muddle,  and  cotton  had  dropped  two  points  the  day 
before.  Suddenly  a  gleam  of  hope  illumined  the  swarthy  countenance  of  the  king.  Bringing  down  his 
fist  with  a  bang  that  shook  the  sugar  bowl  on  the  table,  he  exclaimed:  "This  is  terrible!  terrible!  (I 
wish  I  had  that  villainous  Treasurer!)  but  I  must  keep  cool.  By  Isis!  I  have  it.  Iras,  take  a  cable- 
gram— write  'Central  Electric  Company,  Chicago:  Send  two  dozen  Lundell  Fan  Motors  by  first  dahabiyeh, 
via  Suez  Canal,  C.  O.  D.  Rameses'.  And  Iras  did  so  and  called  a  messenger.  Then  to  his  valet 
Rameses  continued:  "Go  pawn  that  antequated  flim-flam  for  a  thousand  denarii,  and  take  those  fan- 
motors  out  of  the  express  office  when  they  arrive,  and — and  be  sure  you  bring  me  the  change."  And 
the  servant  departed  sorrowfully,  for  he  felt  that  his  occupation  was  gone;  remembering  the  parting 
injunction  he  muttered  sotto-voice:  "Y-e-s,  I  will,  won't  I?" 


^ 


^ 


^ 
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What  will  be  the  next  step? 

Is  a  next  step  necessary  ?  or  possible  ? 


As  IT 

STANDS 
TO=DAY 


Iron  Armored  Conduit 

is  a  concrete  expression  of  the 
greatest  advance  yet  made  in 
the  art  of  interior  wiring.  Whether  there  are 
other  steps  to  be  taken  in  the  forward  direc- 
tion the  future  will  tell;  to-day  it  is  all  suffi- 
cient and  ahead  of  every  possible  demand. 

The  fittings,  couplings,  junction  boxes, 
the  tools,  all  the  accessories,  are  in  keeping 
with  this  central  idea  of  perfection. 

Conductors  absolutely  protected  and 
insulated,  and  at  the  same  time  accessi- 
ble for  inspection,  renewals  or  changes. 

Our  large  Chicago  stock  enables  us  to 
make  prompt  and  complete  shipments  of 
Interior  Conduit  (iron  or  brass  armored  and 
plain)  and  all  other  Electrical  Supplies  for 
Central  Stations,  Electric  Railways  or  Iso- 
lated Plants. 

Correspondence  solicited  and  promptly  answered. 


^  y^i 


GENERAL  WESTERN  AGENTS: 

Okonite  Wires  and  Products, 
Interior  Conduit  Supplies. 

Helios  Arc  Lamps 

for  Direct  or  Alternating  Currents. 

LUNDELL  FAN  MOTORS. 

Central  Electric  Company, 

173=175  Adams  Street, 

-CHICAGO. 


S  Kansas  City,  flo.:  Gate  City  Electric  Co. 
BRANCHES;  ,  st.  Louis:  Southern  Electric  Supply  Co. 
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INCANDESCENT  LAMPS. 


a 


WE   MANUFACTURE    THE 

GLOBE 

Life  and  Efficiency  Guaranteed. 

New  Process  of  Exhaustion  by  Mechanical  Vacuum  Pump.     Absolutely  Dry  Vacuum. 
Samples  and  Prices  Furnished  on  Application.     Correspondence  Solicited. 


?? 


GLOBE  ELECTRIC  LIGHT  CO. 

General  Offices:  Carter  Building,  BOSTON,  MASS. 


\s;^»c 
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GiBBS  Switch  i 


Perkins  Electric  Switch  Mfg.  Co.. 

Hartford,  Ct. 
Gentlemen: - 

Saturday  we  reoBived'notioe  that  our  last  order  had  been 
shipped. 

to-   u>-K->.«A., 

^  and 

desire  to  say  that  if  we  did  not  consider  you  have  an  excaptionally 
good  switch  our  orders  for  -such  goods  would  go  elsewhere  in  the 
^fiiture. 

We.troLSl  that  iWthing  of  this  kind  will  occur  in  the  future. 
Yours  truly. 

MICHIGAN 


THIS   IS  THE 

"EXCEPTIONALLY 

GOOD  SWITCH" 

BEFEBBED  TO  IN  THE  LETTEB. 


The  Perkins  Electric  Switcli  Mfg.  Co., 

HARTFORD,  CONN. 

CHICAGO,         PHILADELPHIA,         BOSTON, 

15SG  Monadnocl;,  SOU  Walnut  St.  1S2  Siunmer  St. 

G.  W.  Congver,  Mgr.  0.  D.  Pierce,  IHgr.  F.  B.  Smith,  Mgr.     . 
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TRANSFORMERS. 


A  New  Type 


Transformer,  Primary    Cut-outs   and 

Insulator  Brackets  all  combined. 
No  more  brackets  pulling  oflF  of  walls. 
With  our  wall  or  cross-arm  hooks,  transform.er  may  be  Hung  end 

Connected  in  Five  minutes. 
Our  new  fuse  plugs  will  not  hold  an  arc  with  6,000  volts. 
Our  Transformers  are  acknowledged  by  all  experts  to  be  the  Highest 

in  Efficiency  ever  made. 
Adopted  by  the  largest  stations  in  the  country. 
We  Challenge  Competition  in  any  form  of   test,    in    laboratory 
or  practical  use. 
Made  in  all  sizes,  6  lights  to  3,000  lights. 


Type  "D"  Transformtr  "witli  Fase  Flng  Bemoved. 


JOHN  HDSTARD,  Betz  Bailding,  PMladelpUa,  Pa. 
\m  Monadnock  Block,  Chicago,  111. 


Waper  Electric  Mfg.  Co.,^^'-"'^' 


ftfe  f  yi' 


EDDY  GENERATORS. 

Direct  Connected  or  Belted  for  Electric  Railway?,  Central  Stations,  Isolated  Lighting  cr  Power  Plants. 

EDDY  MOTORS-SLOW,  MEDIOM  OR  HIGH  SPEED. 

We  build  all  necessary  apparatus  for  the  transmission  cf  Electrical 
Power  through  facton/  or  other  buildings. 

THE  EDDY  ELECTRIC  MFG.  CO., 

WINDSOB,  CONN. 

HEW  YOBK  OFFICE,  HAVE3IEVER   BI.De. 

REPRESENTED  BY: 

Walter  C.  Ilclntire  &  Co.,  S06  Commerce  St.,  Philadelphia,  Fa. 
Western  Electrical  Snpply  Company,  St,  liOUiP.mo. 

F.  P.  Irittle  Electrical  Constractlon  &  Supply  To  ,  Baffalo.  >'.  Y, 
W^,  T.  Osborn,  Kansas  City,  aio. 

U.  P.  <,iOSI.INE,  3U  Olver  St.,  Boston,  Hass. 

All  Our  Apparatus  Guaranteed  as  Represented. 

STANDARD  PLANTE  STORAGE  BATTERIES 

Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

WILL  NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLE. 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TO  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

f  We  will  place  an  equal  cumber  of  the^e  cells  in  series-circuit  wltb  any  other  cells  of  lib* 

Alt  II   I   runr*  J  capacity,  and  submit  them  to  charg©  and  discharge  currents  as  high  as  the  circuit  can  give  and 

uHALLtnUt-  1  receive;  and  we  guarantee  no  distortion  or  deterioration  of  plate  in  our  cells  under  currents  that 

(  DO  other  cell  will  withstand. 


ELECTRIC  POWER  STORAGE  COMPANY, 

Room  1210  Havemeyer  Building,  26  Corllandt  Street,  New  York. 
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The  Walker  Mfg.  Company^ 


CLEVELAND,  OHIO, 


Manufacturers  of  all  kinds  of  Electrical  Apparatus,  specially  large  size 

GENERATORS, 

Street  Railway  Motors, 

INCANDESCENT  MACHINES,  Etc.,  Etc. 


QUALITY  is  our 
Standard  of  Value. 


THE  UNITED  ELECTRIC 
IMPROVEMENT  CO. 


P 


OIPIPICIEI    J^2<riD    "WOieKTS: 


19th  St.  and  Allegheny  Ave.,   Philadelphia, 

lanufacturing  and  Constructing 
Electrical  Engineers. 


Complete  Alternating  Current  Equipment  for  Central  Stations. 

Direct  Current   Multipolar   and   Bipolar    Dynamos   for   Isolated    Plants, 

Storage  Battery  Installations  and  Power  Transmissions. 
Improved  Long  Distance  Series  Incandescent  Apparatus   for  Street  and 

Commercial   Illumination. 
Series  Incandescent  Lamps  for  any  Current  and  to  fit  any  Standard  Socket. 
Transformers,  Motors  and  Arc  Lamps  for  Alternating  Currents. 
The  Wirt  Improved  Volt  and  Ampere  Meter  for  Direct  and  Alternating 

Currents — dead  beat  and  can  be  left  in  circuit  continuously. 
Estimates  Furnished  for  Complete  Switch  Boards. 
Storage  Battery  Installations  for  any  Capacity  or  Service. 
Correspondence  Solicited. 


ONONDAGA  DYNAMO   CO., 

MANUFACTURERS  OF  DYNAMOS   AND   MOTORS. 


SPECIAL 

ATTENTION 

GIVEN 

TO 

EQUIPPING 

MILLS 

AND 

FACTORIES. 


ELECTRICAL 

APPAKATUS, 

WIRE, 

LAMPS, 

ETC. 


SYRACUSE,  N.  Y.,  U.  S.  A. 
Western  Office,  IIO,?  Itlonatlnock  Building, 

LEST.TB  VT,  COI.IjINR    Manaeer. 


CHICAGO. 


THE  BEST 
ELECTRIC  FAN 


On  the  Market. 


For  Alternatiii}>;  Current, 
^Vonnd  for  50  or  lOO  volts. 

The  Fan  is  14  incbee  in  diameter. 
Will  always  start  when  current  13  nn 
PoBitlvely  self-lubricatinfji  will  ruo  a  whole 

season  without  looking  after. 
It  ia  BO  cooatructed  ae  to  make  it  next  to 

impossible  to  get  out  of  line. 
It  ie  carefully  made  In  every  detail,  almost 

noiBeleea,  and  does  not  throw  sparka. 

Agents  Wanted  in  Differeut  Localities. 

For  further  information  address 
THE 

W.  J.  Davis  Electric  Co., 

FftTTl!4FIEIiD,  9IAS». 


I 


AN  EMPHATIC  SUCCESS! 
THE   DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 


DIEHL   &   COMPANY,   385   BROADWAY,    NEW   YORK. 


March  30,  1895 


WESTERN    ELECTRICIAN. 


^  THE  FREEHMN 


BATTERY 


Estimates  Furnished 

on  Application. 
Prompt  Delivery. 


CELLS. 


Standard  Sizes 

Always  on 

Hand. 


The  composition   used  in  the  manufacture  of  these  battery  cells  makes  them  positively  acid-proof,  which  result  has  never 
before  been  accomplished,  providing  additional  strength  to  such  an  extent  that  this  cell  can  be  used 

where  no  other  would  be  practical. 

Agents  Wanted  in  all  Cities.  Write  us  for  information  and  catalogue. 


^  Newton  Rubber  Works, 

Newton  Upper  Falls,  Mass. 


SIITCE   KtJLRCH    1st 

Our  New  %  Electric  Light  and  Fewer  Contrellers 


HAVE  BEEN  ADOPTED  BY  CENTRAL  STATIONS 
OPERATING 


5,000 


'! 


ARC     LAMPS     AND 


60,000 


INCANDESCENTS. 


They    are    the  Only   System   which   will   Cut  n^  your 

Motors,  Arc  Lights,  Converters,  Transformers, 

from  your   Central   Station, 


OUR  GENERAL  WESTERN  AGENTS  ARE 

WALLACE  ELECTRIC  CO.p  ^^^  "^arborn  st.,  Chicago. 

ELECTRIC  SELECTOR  &  SIGNAL  CO.,  ^8  Broadway,  HewM. 


WESTERN    ELECTRICIAN. 


March  30,  1895 


ARE  YOU  BUYING 

Your  rubber  covered  wire  from  us?    If  not,  you  are 

MAKING  A  MISTAKE, 

Ab  we  are  furnishing  our  celebrated  Paranite  Wire,  the  grade  of  which  has  al- 
ways been  maintained  at  the  highest  point,  at  prices  that 

GET  THE  BUSINESS. 


Paranite  Wire  is  known  the  world  over  as  the  highegt  possible  grade  of  rubber 

insolation,  and  where  the  conditions  are  particularly  severe,  such,  for 

instance,  ae  brewery  and  stockyard  work,  Paranite  is  always  ctioien. 

We  are  making 

LOW  PRICES 

On  our  other  specialties  and  our  line  of  general  supplies. 


ELECmiO  APPLIANCE  COMPANY, 

ELECTRICAL,  SIPPI-IES.  2-»a  JIa.lisoii  Street,  CHICACiO. 


All  Colors  and  Descriptions. 


Automatic    Mercurial    Pumps 

OF  LATEST  DESIGN 

For  Incandescent  Iiamp  Companiea. 

Scientific  glaes  apparatUB  for  Laboratories,  Col- 
leges, etc.  Reliable  workmanelilp  and  lowest 
prices.    Agents  wanted  In  Wastern  Cities.     iSend 

for  new  Catalogne. 

The  Jaeger  Mfg.  Co., 

169  William  St..      ]VE"VV  YOHK:. 


OCTAGONAL  PINE  POLES, 
NORWAY  PINE  GROSS-ARMS. 
WHITE  OAK  PINS. 

It  will  pay  yon  to  set  onr  prices. 
BROWNLEE  &  CO.,        -         Detroit,  Mich. 


For  the    WESTERN   ELECTRICIAN, 
— SI. 00. — 


GOOD  PATENTS 

^Jl     Procnred.    30  Years'  Practice. 

G-RAAIT  INSrREI>.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH.  Wesmngtoi.  D.  C. 


I 

For  Traction  Work,  Electric 
Lighting,  Electric  Launch,  Tele- 
graph, Phonograph,  Surgical,  and 
for  all  purposes  where  Light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &  CO., 

154  Late  St.,  Chicago. 


Miamisburg  Electric  Co.,  -  Miamisburg,  Ohio. 

JMPERIAL  DRY  BATTERY. 

Guaranteed  the  beat  Dry  Battery  ever  made.  In- 
ternal short  circuiting  or  local  action  is  eliminated. 
Will  not  deteriorate  when  not  doing  work.  Will 
hold  its  first  value  over  long  periods  of  time,  In- 
terual  resistance  small;  high  and  constant  E.  M.  F. 
Will  not  run  down  or  die  on  the  shelf.  No  bursting 
of  seals  or  oozing  of  salts  from  the  top. 

Burnley   Cartridpje  Battery. 

Cartridge  or  Porous  Cups  made  of  especially  pre- 
pared paper.  One-half  the  size  and  one-third  the 
weight  of  other  porous  cups.  Guaranteed  to  be 
equal  to  any  Salammoniac  battery  made.  The  cheap- 
est battery  now  on  the  market. 

TEMPERED  COPPER. 

All  patterns  of  tempered  copper  segments  guaran- 
teed true  to  gauge,  free  from  defects;  no  alloy;  finish 
and  temper  equaled  by  none.     Exclusively  used  by 
some  of  the  largest  companjes  in  the  country. 
All  Batteries  Guaranteed.    Send  for  Catnloeue. 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 

GRAPHITE    SPEGIAIiTIES 

FOB      BXEOTBICAI.      USES; 

Omplilte  Bods  of  Tarlona  lienstlis,  firom  1-5  Olua  to  lOO  oiun*  BeaUtanec 

to  the  Ineh.    Hrapliite  Boxes  and  Gmclbles,  BeslstlnB  Haata 

of  4.000  Degrees.    Imialrles  (Gladly  Answered. 

lOS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 


Mason  Electric  Equip.  Co., 

31  Plymonth  Place.       -       CHICAGO,  ILI.. 

SELLinCS-   AO-KUTS: 

Medbery  Overhead  Material, 

Genuine  Graphite  Trolley  Bushings, 

Tracy  Patent  Oil  Filter, 


AND  OTHER  SPECIALTIES. 


SAL  AMMONIAC 


(E1,ECTRIC    BRAND) 


orElectrica!  Purposes 

3RAN;Cl|fH|  Guaranteed  98/99%  and  free  of  lead  and  iron. 

tlni'''    li     II'"'''iHI  ^^  y°"  ^'^'^^^  *^®  '^®®*  quality  ask  your  lieaJei 
Bteiia^^HI  for  this  brand.     Imported  by 

a.KLIPSTEIN  &  COMPftNY.122  Pearl  St..  Nsw  York. 

"  Ammeters  and 
Voltmeters. 


Ti'  NORTON 


A  standard  instrument. 
Perfect  in  construction. 
The   best    instrument   made    for 

general  work. 
Satisfaction  guaranteed. 
New  catalogue. 

Agents  wanted  in  leading  cities. 
Write  us  for  prices  and  you  will 

purchase. 


Charles  E.  Norton 

INSTRUMENT  MAKER, 

Manchester,  Conn. 


THE   NEW  ^TNA   LAMP. 


'''!!> 


YOU  DON'T  SEE  THE  TWIST  IN  THE  FILAMENT. 

THIS  LAMP  is  specially  adapted  to  street  and  general  railway  and  steamboat  use, 
because  it  is  absolutely  non-vibratable,  and  we  guarantee  for  it  50  per  cent,  longer  life 
and  better  service  than  any  other  lamp  now  on  the  market.  The  filament  will  not  droop 
or  get  out  of  fhape  while  in  use,  no  matter  at  tiihfit  angle  it  is  biirned, 

A  good  lamp  at  a  fair  price.    Ordinary  lamps  at  ordinary  prices. 


PATENT  APPLIED  FOE. 


WRITE  US. 


AGENTS  WANTED  IN  LEADING  CITIES. 

JBtna  £lectric  Works,  Hartford,  conn. 


INrANRFSPENT  ^^^^^^  '-"'"^'^i'  ^^^^  alternating  current  dynamos. 

lllUtlllULVULIll  Series  Lamps.  Series  Sockets.  Street  Fixtures. 

Incaridescent  Lamps  for  Arc  and  Multiple  Circuits.  " 


Trial  orders  mean  permanent  business.     Correspondence  solicited. 

BERNSTEIN  ELECTRIC  CO., 


Boston,  Mass. 


i. 


March  30,   1895 


WESTERN    ELECTRICIAN. 


EuoKJE  F.  Phujjpb,  Preet. 


W.  A.  Hathawat,  Treas. 


w.  H.  Sawtkb,  Seoy, 


AMERICAN  ELECTRICAL  WORKS, 

PBOVIDEXCK.    B.  I.  .  .      .     .  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC   LIGHT   LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

New  Yobe  Store,  P.  C.  Ackerman.  10  Cortlandt  St. 

Chicago  Store,  F.  E.  Donohoe,  241  Madison  St. 

iloNrBEAL  Beanch  Eogeoe  F.  Phillips'  Electrical  Works, 


IRON  ARMORED 

IHSULATIHB  CONDUITS. 

I        Two  Wires  in  a  Single  Tube,  the        | 


I    Standard  Method  of  Electric  Wiring.    | 

INTERIOR  CONDUIT  &  INSULATION  CO, 

General  Oflicei^  and  Works:  527  W.  34th  St.,  JTew  York. 

Edwd.  H.  Joho3on,  Prest.     E.  W.  Little.  Vice-Prest.  and  Geo.  Slgr.      Chag.  P.  Geddes,  Sec'y  and  Treas 


THE 


"CLARK"  WIRE. 


For  Switchboard,  Railway  aiid  Motor  nee,  we  make  all 
alzea  of  Stranded  and  Flexible  Wire  and  Cables  with  Clark's 
Inenlation. 

The  Clark  Wire  has  been  before  the  pnblic  and  in  nse  for 
the  past  niae  years,  and  has  met  with  universal  favor. 
Thousands  of  miles  of  this  wire  have  been  sold,  and 
are  in  Qse  throughout  the  United  States  and  Foreign  Coun- 
tries, and  the  demand  for  it  is  conEtantly  increasing,  because 
it  always  gives  perfect  satifcfactlon. 


TRADE 


HENBY  A.  CLAKK, 

Treas.  and  OenM  Mgr. 


HERBERT  H.  EUSTIS, 

Prest.  and  Electrician. 


-^>^' 


In  a  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:  '^  A  Thoroughly  Reli- 
able and  Desirable  Wire  in  every  respect." 

The  Rubber  used  in  insulating  our  Wires  and  Cables  Is  es- 
pecially chemically  prepared,  and  will  not  deteriorate,  oxi- 
dize 01*  crack,  and  will  remain  flexible  in  extreme  cold 
weather,  and  is  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used,  Aerial,  Under- 
ground or  Sabmariue,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  first-class  Insulated  Wire, 

We  shall  be  pleased  to  mail  Catalogues  with  Terms  and 
Discounts  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  Hampshire  St.,  Boston,  Mass. 


S^end  for  Catalogue. 


M  Electric  Specialty  Mfg.  Co., 

606  Temple  Ct.,  Minneapolis,  Minn., 

MANDFAOTURERS  OF 

Switch  Boards,  Battery  Boxes,  Push  Buttons, 
Rosette  Mouldings,  Etc. 

OorreflpoQdence  solicited. 


THE  CONSOLIDATED 


44  Broad 
Street, 


ELECTRIC 


NEW 
YORK. 


STORAGE  COMPANY. 


SPEtKINe  TUBES  AND  WHISTLES, 

Oral,  Electric,  Pneamatic  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 

Full  liine  Alirays  in  Stock. 

W.  R.  OSTRANDER  &  CO., 

a04  Fnlton  St.,  New  York. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.T. 

^p~Send  for  New  OAtaloque.     Out  August  lat. 


PHCENIX 

RUBBER     INSULATING     PAINT. 

Water,  Acid  and  Practically  Fire  Proof. 

A  strictly  first-class  insulating  paint  for  armatures,   fields, 

switchboHrds,  conduite,    iroo    and  wood  pole3,   conoectinns, 

mouldioRS,  wires,  cat-out  boxes,   lamp  hoods  and  all  other 

kinds  of  electrical  aopliancee  where  hich  ineulaliou  is  desired. 

Write  for  further  particulard. 

Morris  &  MacCurdy,  manofactubebs, 

liiiliaiiapoli)^,  Iiid..  U-  S  A. 

Cioclnnati  Agents.  Devere  Electric  Go. 

Chicago,  Standard  Railway  Supply  C"..  1115  Monadnock  Bld^. 

Philadelphia,  Parlrlck  &  Carter  Company. 


Books 


On  electrical  subjects   sent   to  any 
address  on  receipt  of  price,  postage 

Electrician  Publishing  Co., 
G  Lakeside  Bids.,  -  CHICAGO. 


Free. 


Efebruary,i2tb,  1B9S, 


The  Washington  Cirbon  Co., 

PittBburEh,   Pa. 
Gentlemen: 

We   beg  to   say  lii  answer   to  your  Inquiry   th<it  we  have 
thorouehly  testea  the  Helios  core4  carbooE  manufacturea  by  your 
compliiy,  ^a  we  fi.id   theni  equal   I.t  every  respect  to  the  Importea 
Helios  carbons,  txna  Vastiy  superior  to  any  other-corea  carbon 
o-iae ,  elt.her  aoncsllc  or  Importen- 

Vic  .congrituizte  yoy  upon  your   success. 


In  the  words  of  Chas.    Bradshaw,  the  superior  quality  of  our  HclloS 

Cored  Carbons  is  a  fact  which  "Reason  Perceives,  Experiment  verifies 
and  Experience  Coniirzns." 

HELIOS  CORED  CARBONS         SOLID  CARBONS 

For  Direct  and  Alternating  Currents.  For  Series  Arc  Lighting. 

Motor  M  (leoerator  Brnsles,  Battery  Gaps,  Plates  ana  Specialties, 


Note  what  a  recognized  authority  has  to  say  on  the  subject. 


a 


RE1>ITCBI>  PRICKS  O.V  SO£.lI>  CABBOXS  FOB  SERIEtS  ARC  l.IGUTl]\«. 

JiOTE  TB.XS  OPFEB  :  Let  us  know  the  price  you  are  now  paying,  stating  yearly  consumption,  and  we  will  guarantee  to  beat 

it  from  50  cents  to  §2.00  per  thousand. 

The  Washington  Carbon  Company, 

IDEAL"  INSULATED  COPPER  WIRE. 


'  Yours  truly, 

ftLIOS  tLECTfild  CU. 


tSS^I^^Sfr 


Approved  by  the  New  York  Board  of  Fire  Underwriters. 

The  Only  Anthorized  FIBRE  COVERED  WIRE  for  INSIDE,  TUBE  and  CONCEALED  WORK  GENERALLY. 

It  will  not  Weteriorate  by  long  nse,  nor  Oxidize  the  Copper.    Finished  in  the  following  Styles: 
Black  Polished,  White  and  Black  Glazed  Braid  and  White  Fireproof. 

We  can  freely  recommend  ttiis  Wire    for  all    Inside   wiring,   from  the  fact  that   recent  insulation   tests   made   by  reliable 

authorities  show  that  it  stands  very  high. 

PHILLIPS  INSULATED  WIRE  COMPANY, 

Chicago  Agents,  ELECTRIC  APPLIANCEjCO. 


Hew  York  Office,  39  and  41  Cortlandt  St. 
Factory,  Pawtucket,  R.  I. 


WESTERN    ELECTRICIAN. 


March  30,   1895 


NASHOLD  SELF-LOCKING  CLEAT. 


Patented  in 
U.  S., 
Canada, 
Eogland, 
France, 

And 

Applied  for 

In 

Germany. 


It  is  the  most  practical  Cleat  made. 
It  is  made  of  finest  glazed  porcelain. 
It  is  in  one  piece. 
It  has  the  strength. 


It  will  loch  the  wire  firmly. 

It  will  NOT  break  in  patting  up. 

It  will  NOT  hold  moisture. 

It  will  NOT  hurt  the  insulation. 


The  wire  can  easily  be  put  in  place  or  removed  without  loosening  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nasliold  Cleat  Company, 


Telephone,  Harrison  636. 


934-935  Monadnock  BIdg.,  CHICAGO,  ILL. 


StllweU's  Patent  Live  Steam-Feed  Water  Pnrifler. 

Removes  all  lmpurities> 

Entirely   prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

Tlifi  Stilwell-Biercfi  &  SiitH-Vaile  Co,, 

DAYTON,  OHIO. 

Kiedon  Iron  &  L:)c'tlve  Wks,  San  Franolaco,  Cal.,  Pacific  Ooast  Agt 


0 

iiA 


TKK 


NGN  CORROSrVE. 
CONVENIENT  and  EFFECTIVE. 


BricBf  25  Cents, 

Agencies: 

^  The  E.  S.  Greeley  &  Co.,  N.  Y.  &  Boston. 
Vallee  Bros.,  Philadelphia. 

L.  B.  ALLEN,  Sole  aanufactnrer, 
43-4.1  S.  Vanal   t^t.,  Chicago,  111. 


WANTED. 

By  young  mnrried  man,  position  as  electrician 
or  Buperiotendent  of  street  railway  or  electric 
light  plant.  Hnve  had  five  yeara'  experience  la 
all  branchefi  of  conRtruction  and  operation.  Can 
give  beet  of  references.     Addreee  *'  K," 

Care  \Vebtern  Electrician, 
t)  Lakeside  Euilding,  Chicago. 


WANTED. 

First-cass  man  to  attend  engine  and 
dynamos.    None  but  practical  men  need 

^^^^^'  Address  "H.  B  " 

Care  Western  Eleoteioian, 

6  Lakeside  BIdg.,  Chicago. 


Position  Wanted. 

A  thoroughly  competent  construction  superin- 
tendent and  general  electrician  of  seven  years'  ex- 
perience with  T--H.  and  Edison  lighting  and  power 
apparatus,  desires  position  bb  superiatendent  of 
lighting  or  railway  station.  Best  of  references 
furnished.  Address  '••superintendent," 
Care  Western  Electrician, 
fi  Lakeside  Building,  Chicago. 


PROPOSALS. 

The  city  of  Knoxville,  Tennessee,  is  about 
to  install  its  own  light  plant.  Its  light 
committee  invites  persons  or  firms  dealing 
in  electric  lighting  machinery  and  electrical 
supplies  to  correspond  with  them  in  refer- 
ence to  the  immediate  installation  of  an  up- 
to-date  electric  light  plant  of  not  less  capac- 
ity than  250  arc  lamps  of  standard  candle 
power. 

J.  R.  WADE,  ChairmaD. 


Proposals. 


Notice  is  hereby  given  to  all  elec- 
tric light  companies  supplying  light 
to  cities,  that  the  contract  by  which 
the  city  of  Johns'.own,  Pa.,  is  now 
lighted  will  expire  in  September, 
1S95,  and  the  councils  of  the  city  of 
Johnstown  hereby  invite  proposals 
for  the  furnishing  of  light  to  the 
city  for  a  term  of  three  or  five  years. 
About  two  hundred  (2,000  candle 
power)  arc  lamps  will  be  required. 
The  right  of  way  over  and  through 
the  streets  and  alleys  will  be  granted 
for  the  erection  of  poles.  A  plant  can 
be  centrally  located  and  supplied 
with  coal  at  less  than  one  dollar  per 
ton. 


WANTED. 

Electrical  engineer  (29),  married,  wants  position 
with  small  manufacturing  company  or  in  central 
station;  eight  years'  practical  experience  in  the 
manufacture,  installation  and  running  of  lighting, 
traction  and  electric  welding  machinery.  First- 
class  references.  Address  *•  C  E.." 

Care  Westeen  Electeician, 
fi  Lakeside  Building,  Chicago. 


WANTED. 

Competent,  energetic  young  man,  to  invest  from 
$500  to  $1,000  and  take  charge  of  the  wire  work  and 
trouble  work  of  a  good  company  in  a  growing  city. 
One  who  can  set  up  a  dynamo  and  also  understands 
telephone  line  worlc  preferred.  Reasonable  salary 
paid  and  steady  employment.  No  intemperate 
man  wanted.  Address  "  Iw," 

Care  Western  Electrician, 
0  Lakeside  Building,  Chicago. 


ELECTRICITY 

Mechanics;  Mechanical  Drawing;  Architecture;  Architectural  Drawing  and  Design- 
ing; Masonry;  Carpentry  and  Joinery ;  Ornamental  and  Structural  Iron  Work;  Steam 
Engineering  (Stationary,  Locomotive  or  Marine);  Railroad  Engineering:  Briihj'- 
Engineering;  Municipal  Engineering;  Plumbing  and  Heating;  Coal  and  Slctal  Min- 
ing; Prospecting,  and  the  English'  Branches.  Until  fartner  notice  experimental 
apparatus  will  be  furnished  free  to  st.ndeut8.  Send  for  Free  Circular,  stating  the  sub- 
ject you  wish  to  etudy,  to 

The  International  Correspondence  Schools.  Seranton,  Pa. 

NICHOLAS  &  BARR, 

MANTFACTrilERB  OF 

GATE  CITT  HOI^DEKING  FrBNACB, 

28  W.  Washington  Street.  Chicago.  111. 
The  Gate  city  soldering  furnace  has  the  following; 
points  of  excellence:  1.  Economy  of  fuel. — 2.  Sim- 
plicity in  construction  and  operation. — 3,  The  only 
burner  that  cannot  be  clogged  up.— 4.  Has  a  fixed 
pump. — 5.  Especially  adapted  to  plumbers',  tinners', 
cornice-makers'  and  roofers'  use,  and  for  conduit, 
electric  light  aud  telephone  work. — 6.  Can  be  used 
with  ease  in  strong  wind  on  roofs. 


f  » 

B     ■ 

This  company  la  manufacturing         A  CoiTipound  Magiieto  Telephone 

Wblch  it  sells  outright  under  a  guarantee  both  as  to  efflciency  and  as  against  Infringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile- 
This  company  is  also  prepared  to  fully  equip  Telephone   exchanges,    {furnishint'  everything  from 
the  telephone  to  the  wire  and  poles).    Private  lines,  Factory  plants,  etc.,  and  do  all   kinds  of  construc- 
tion work.     Send  for  circulars  and  price  lists. 

AVE»TKR]V    TEIiEFHOXE   CONSTRUCTION    CO., 

539,  540  and  541  Blonadnoch  Blh.,  Chicago,  111, 


The  NO  WOTNY  Telephone 

Gives  service  equal  to  the  best  long-distance  Bell  telephone,  and  are  noted  for  I 
their  wonderful  volnme  of  sound  and  clear  articulation  of  speech.  | 

We  also  Manufacture  Batteries  for  every  known  purpose,  which  have 
a  world-wide  reputation. 

THE  NOWOTNY  ELECTRIC  CO.,  Cincinnati,  OHIO, 


H 


IGH-GRADE  TELEPHONE 

We  make  a  strictly  first-class  ins'rument  for  exchange  service  and 
private  lines.      It  Is  a   BATTKUY   TJBLEPHONC:   and  Is 

guaranteed  not  to  infringe.     Write  for  catalogue  and  prices. 

THE   WILLIAMS   &   ABBOTT   ELECTRIC   CO., 

4fi  Mouth  W^ater  Street,  CI^EVELAIVO,  OHIO. 


25  to  800  Lights. 


and  MOTORS. 

V;  H.  P.  and  upward. 

The  Elliott-Lincoln  Electric  Co., 

11S4  Payne  ATenue, 

CXEY'EI^AND,  OHIO. 


BELLS, 

Bronze  Push  Buttons,  Window  and 
Door  Springs,  Floor  Pushes,  Switches. 

SEND  FOK  CATALOGUE. 

HUEBEL  &  MANGER. 

manufaoturebs, 

286-290  Graham  SI,  BKOOKlYN,N.T. 


TELEPHONES, 
RECEIVERS, 
TRANSMITTERS, 
MAGNETO  and 
EXTENSION  BELLS, 
WIRE  AND  CORD, 
WOOD  SR'CKETS, 
GLASS  INSULATORS. 

The  most  Complete 
Stock, 

mi  imsu 


•J 

MILWAUKEE,   -   WIS. 

Our    Instruments    are 
absolutely 


NON-INFRINCINC. 


ESTABLISHED    1867 


PARTRICK&  Carter  Co, 

Electrical  Supplies 

125  South  2*^  St.     Philadelphia 
Catalogues  on  Application 


S!e4.00  SPECIAIj 

To  introduce  our  Dyna- 
mos and  Motors  of  larger 
capacity,  we  are  making  a 
specialty  of  a  high-grade 
8-light,  16  C.  P.,  110  volt 
Dynamo,  retaining  all  the 
special  features  of  our 
larger  machines  at  a  aur- 
prisiug  low  price.     Send 

for  circul'arNo.  22. 

BOTH  A.  ECH,  Manufacturers  Dynamos  and 
Motors,  34  Market  St..  Chicago. 


^,.  i^J!Hrmy~r.-flr'  J 


The  Wirt  Dynamo  Brnsh. 

Suitable  for  all  Incandescent  Dynamos,  Plating 
Dynamos.  Alternating  Generators  and  Exciters, 
Electric  Railway  Generators,   Stationary  Motors. 

WALLACE  ELECTRIC  CO., 

307  Dearborn  St.,  Chicago. 


NEW  INSULATING  JOINT. 


Sectional  View—Patented  July  10,  1891— Full  Size. 
For  Insulating  Fixtures. 

This  joint  conforms  to  the  requirements  of  Under- 
writers'  rules.     Write  for  prices  and  circulars. 

iBtersiale  Complete  Electric  CoDstrEtlon  Co., 

809  to  817  So,  7th  St,,  ST,L0U1S,  MO. 
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VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  ie  called  to  thia  CEIjKBKATEU  AVATER 
WHEKL*  aa  particularly  adapted  to  their  use,  on  account  of  its  remarkably  steady  motion, 
high  i>(pee(l  aiid  ;sfreat  elTicieney  and  lar^c  eapaeity  for  its  diameter,  being  double 

the  power  ol  most  wheels  of  the  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
paniee  with  great  eatiefaction.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  ueefal  effect  guaranteed. 

SEXn  FOR  CATALOGUE  AND  PARTICVIjARS. 

The  accompanying  engraving  repreaente  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  36  H.  P.  under  3S  foet  head.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furniah  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  shaftB, 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  Dayton,  Ohio. 

Klsdon  Iron  fc  Locomotive  Works,  San  Francisco,  Oal.,  Pacific  Coast  Agents. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


ELECTRICIAN  PUBLISHING  CO., 


6  Lakeside  Bidg., 
Chicago,  III. 


ONE 

DOLLAR 

EACH. 


Mine 
Eliminator. 

For 

Extraetins 
Oil  From 
F.xhaust. 
Unooked 
Out  All 
t'onipetitors 
In  Three 
Important 
Tests. 
^end  for 
Circnlar. 


OUR  INDICATOR 
DEPARTMENT 


l8  complete 
A\  ith  the 
nio8t  modern 
perfect 
articles 
ill  tlie  line. 
Send  for 
<'atalosnpi. 
Keilncins 
M' heels. 
Plant  meters. 
Etc. 


As  a 

Dividend 

Payer 

Nothing  Is  BO  profit- 
able In  a  small  way  as 

EUREKA  PACKING. 

Send  for  Sample. 

Mine  & 
Robertson  Co,, 

76  Cortlandt  St., 
NEW  YORK. 


ROBERTSON' 
STEAM 
SEPARATOR 


The  most  eflicient 
device  for  separat- 
ing crater  and  live 
steam. 

Get  Circular, 


Roliertsoii' 
Eiliaiist  Pip 


First-class 
Article 
At 

Very  low 
Price. 

You  Need  One, 


VULCANIZED  FIBRE  GO. 


■SSUr.A.J»J-iJ»:ECEII>    1873. 
SOLE  MANrFACTUBEKS  OP 

HARD  VULCANIZED  FIBRE 


In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray.    Send  for  Catalogue  and  Prices. 

wumNGTONlDK:!..  TJio  Standard  Electrical  Insulating  Material  of  the  World.    14  SE^Wt.':  n.t 


Change  Desks! 

— isn't  it  almost  time  ? 


We've   desks   that 


oLi'lI  he  proud  of — that  orna- 
ment the  mosi 
elaborate  office 
— best  material 
and  splendid 
finish.  Wt'il 
return  the 
■n  iney  if  yo'i 
VI  int  to  send 
ih ;  desk  back. 
\  iu  wont 
vvjnt  lo, 
III  Roll  Top 
h  Office  Desk. 
•^  soli  d  oak. 
highly  pol- 
isned,  nvo  extension  slides,  patent  lock  and  perfect 
flexible  slide,  roll  top.  antique  finished,  castered, 
high  curtain,  4  ft.,  $17.50;  4  ft.  6  in.,  $18.50;  5  ft,, 
$20.50.  Low  ciirlain,  4  ft..  $15.75;  4  ft.  6  in., 
$18.00;    5  *t.,  $19.75. 

Flat  Top  Desk,  solid  oak.  highly  polished,  two 
extension  slides,  antique  finish,  castered,  4  ft.,  $9.50; 
4  f[.  6  in.,  $10.00,  5  ft.,  S10.50.  Send  for  descrip- 
tive circular. 

Montgomery  Ward  &  Co., 

111-118  Michigan   Ave.,     Chicago. 

TERIVIS.      Cash  with  order,  or  will  ship  to  our 

own       address      and     draw      through 

your  bank  with   draft   attached   to  Bill  of  Lading. 


YOU  CAN  HAVE  ONE ! 


Anyone  Interested  In  the  art  of  electricity  can  obtain  a  copy  of  onr 
new  100-page  classified  catalogue  of  electrical  books  which  is 

JUST  OUT. 

It  contains  a  complete  list  of  all  electrical  books  published  to  date 
and  will  prove  of  inestimable  value  in  selecting  the  proper  works  for  the 
fltudy  of  electricity.      We  are 

HEADQUARTERS  IN  THE  WEST 

For  electrical  books  and  can  fill  all  orders  promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  Bmldlag,  Chicago. 


The  Standard  Open  Ctrcmt  Bat'' 
teries  of  the  World. 

Send  for  Cieculak  and  Pbicks. 

THE  LECLANGHE   BATTERY  CO., 

lit  to  It?  East  l»Ut  St.,  ».  r. 


NewYork  Insulated  Wire  Co., 


Sole   ACa,rL-u.fa.ctu.x>ex>s, 


Grimsbaw  White  Core  and  Raven  Core  Wires,     Grimsliaw  Ondergronnd  Lead  Covered  Cables, 

Competition  Line  Wires,  Grimsliaw  Tapes  and  Splicing  Componnd, 
Yulca  BnsMngs,  all  sizes,  Vnica  Electrical  Wire  Dncts  for  Interior  Constmction. 


M4IN  OFriOE  : 
13-17  Cortlandt  Street,  New  York. 


(  OHIOAQO:  BOSTON:  SAN  FEANOISCO: 

EEAN0HE3 :  ?  78-82  FraukUn  Street.  Congreae  Street. 


102  SaorameDto  Street, 
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The  C  &  C  Electric  Company 


js^jki<i\JW^j^.cz:T\Ji^'^:¥R^  cdw^ 


MULTIPOLAR  DYNAMOS,         BIPOLAR  DYNAMOS, 


Direct  Driven  or  Belted,  in  sizes  up  to  250  H.  P. 


Up  to  100  H.  P. 


Electric  Motors,  Automatic  or  Hand  Controlled. 
Complete  Plants  for  Power  Transmission. 
Isolated  lighting  plants.  Central  Station  Apparatus. 


General  Office: 


143  Liberty  Street.  NEW  YORK. 

•>D««ir.ii  nE'Kir'ii'H .  $  CHICACiO,  1O20  and  1031  Slenadnook  Bnlldine.    BOSTON.  63  Oliver  St. 
BUASl.ll  «*  *  11,158  .  j  cl/KVEIiAWB,  Cnyahosa  Bnlldlns.    PHIl.AUKIiHIA,  633  Arch  St. 


Works:    GARWOOD,  N.  J. 

on  CENTRAL  R.  R.  of  N.  J. 


COMTKACTOKS  I'OK  OOMri^tTK  SIBWA» 

S'KSTEMS  FOB  EJOKCTKIC  KAII>WAYS  A1S»  EliECTRIC 

liltiBT,  TEI^EPAONK  A9I1>  TEIiEUKAFK  COMPANIES. 


EI>WAB1>  S.  PEBOT,  PrcBlaent. 

C.  CiAIiliAGHEB,  Ticc-Prss.  &  Gen.  aigr. 

JAS.  P.  MctllTAlUE,  Sec.  &  Treas. 


THE  NATIONAL  CONDUIT  MANUFACTURING  CO., 

MANUFACTURERS  OF  WROU&ET-IROlil  CEUEHT-LIHED  TUEES  FOR  ELECTRIC  SUEWAYS. 


IVorks,  HA8TIIV«;S-0]V.HTJJ>S0N. 


Kew  York  Office,  TIMES  B17IIiI>IN€}. 


We  own  Patent  No.  395,584,  covering  Wrought-Iron  Cement-Lined  Pipe  for  Subways  and  the  method  of  Laying.     Also.  Patents  N09.  416,234  and  416,235  for  DiBtribntine  Boxes.     Over  9.000,000  feet  of  thle 
enbwFiy  Constructed  by  ue  now  in  use  in  the  United  States  and  Vanad 


ucz 


QUALITY 
UNEQUALED. 

FACTORY 

PRODUCTION 

TRIPLED. 


Monadnock  Building.  Chicago.        THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  O. 

A  JSimW  BOOK. 


ELECTRIC  TRANSMISSION  HAND  -  BOOK. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  hand-book  series,  of 
which  30,000  copies  have  been  sold.  The  new  book  deals  in  the  author's 
well-known  practical  style  with  all  the  problems  of  Electric  Power 
Transmission. 

TSOW    READY.  PRIGB    $1.00. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 


No!  we  make  the  final  break  off  from  carbons  so  that  it  is  impossible  to 
get  heat  enough  to  fuse  points  of  your  copper  contact  plates;  no  filing  off  of 
rough  points,  no  hanging  on  after  you  have  had  a  short  circuit  or  over  load, 
bound  to  work  as  easily  after  opening  1,000  times  as  it  does  when  opened  the 
first  time. 

WE  KNOW  YOU  NEED  OUR  CIRCUIT  BREAKER,  and  do  not  see  why  you 
should  delay  writing  us  any  longer.     One  burn    out   will    pay    for    a   dozen    of 

our  instruments.    To  be  used  OH  the  Alternating  or  Direct  Current  Systems. 


WRITE  TJS  AT  ONCE. 


EEX      EX. 


Gfr£L.^Z<a-X>    Zl.^X>XX>S. 


<3c 

3VEXOSC. 
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FOR  SJLL. 


SECOND-HAND 


ARC  LAMPS 


PRICES   ON  APPLICATION  TO 


58  Single  Wood  Arc  Lamps. 
4  Double  Wood  Arc  Lamps. 

14  Single  West.  Elect.  Arc  Lamps. 
24  Double  West.  Elect.  Arc  Lamps. 
250  Single  Sperry  Arc  Lamps. 
93  Ball  Arc  Lamps^ 
22  Schuyler  Arc  Lamps. 

59  Edison  Arc  Lamps. 


CHICABO  EDISON  COMPANY 


Supply  Department  Office,  575  Rookery  Building, 
Warehouse,  250  East  Washington  Street, 


P 


Mffiy 


1821, 


MORRIS,  TASKER  &  CO., 

INCORPORATED. 

Offices,  222-224  S.  Third  St.,  Philadelphia,  Pa. 


1888. 


tz 


PASCAL  IRON  WORKS, 

PHILADELPHIA. 


DELAWARE  IRON  WORKS. 


NEW  CASTLE,  DEL. 


-Manufacturers  of- 


r 


ELECTRIC  LIGHT  and  RAILWAY  PIPE  POLES  A  SPECIALTY 


V-=  ^'^E^-^*:^ 


^^^Ss>' 


List  Number  947. 


BRYANT 

Chandelier  Switch. 


Liat  Price. 
5  Amp.,  complete  with  6  ft.  Chain  and 

Kijg, each,  iSl.SO 

Extra  Erase  Ohaln,        -        -     per  foot,        .0-» 
Extra  Erase  KiDgp,    -        -        -        each,        .05 

This  Chandelier  Switch  is  intended  to  be 
placed  in  the  canopy  of  the  chandelier,  and  is 
fitted  v?ith  a  clamping  attachment  on  the  back 
which  clamps  fc round  ihe  pipe,  and  is  held  in 
place  by  a  set-Ecrew.  Is  rated  at  ten  amperes. 
The  chain  can  be  dropped  down  between  the 
pipe  and  the  shell  of  the  chandelier,  or 
through  a  email  hole  in  the  canopy  outside  of 
the  chandelier.  It  is  fitted  with  brass  ring 
hanging  below  the  chandelier,  the  first  pall  of 
which  lights  the  entire  chandelier,  the  next 
pull  cutting  it  off. 

Chain  and  ring  can  be  famished  to  special 
tinisih  where  desired  to  match  any  finish  or 
fixture. 


The  Bryant 

CHANDELIER 
SWITCH. 


ONE  Poll  Lights  the  Entire  Chandelier. 
The  NFXT  Puli  Puts  it  Out. 


Buy  a  SAMPLE  and  you  will  buy  MORE. 


IN  STOCK  AT  NEW  YORK  AND  CHICAGO. 


WESTERN  ELECTRIC  COMPANY, 


NEW  YORK, 

Greengich  and  Tbamas  Streets. 

CHICAGO, 

227  to  276  Sontli  Clinton  Street. 
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Knapp-Sellner's  Patent  Adjustable  Swing  Desk  Light. 

The  most  PRACTICAL,  DURABLE,  CONVENIENT  and 

INEXPENSIVE  Electric  Desk  Light  Attachment  in  the  World. 

When  attached  inside  of  Roller    Desk,    same    can   be    closed   without 

removing  or  detaching  the  fixture    or   electrical    connection.     Attachment 

PATENTED  '-^'^  ^^  disconnccted  in  two  seconds  and  desk  moved  to  any  part    of    office. 

COMFORTABLE  to  the  eyes,  ALWAYS  ready  for  use  and  NEVER  an  obstruction. 

PRICE  COMPLETE,  EXCEPT  LAMP,  $3  50. 

For  further  particulars,  apply  or  address, 

METROPOLITAN  ELECTRIC  CO.,  186  and  188  Fifth  Avenue,  CHICAGO,  ILL. 


VULCABESTON 


CONTROLLER  PARTS. 


g^^^    We  -will  furnish  these  for  the  Westinghouee 
and  Seneral  Electric  Companies'  Controllers. 


^3:3 


Also  Vulcabeston  Field  Magnet  Spools  Eruehbolder  Buehinge.  Crnimutalor  Rinps  end  Pieces  for 
Special  Purposes.  Owing  to  Itn  tougbness  and  heat-resisting  qaalitlee,  ValcabestoD  is  the  moat  prac- 
tical material  for  the  above  aud  similar  purposes. 


Trolley  Line  Materials, 

Insulated  with  SIoiiKlcd  Mica,  achnowl- 
edsed  to  he  llie  moHt  dnrable  and  the 
best  for  practical  service. 


Mi 


Brushholder  Bushings  and  Field  Spools 

for  the  old  Edison  or  Sprague 

Nos.  6,  8  and  14  Motors. 


H.  W.  JOHNS  MFG.  CO., 


NEW  YORK.   PHILADELPHIA, 

BOSTON. 


240-242  Eandolph  St.,  CHICAGO. 


ELECTRICITY 


AND  the; 


Electric  Taleeraph. 


By  GEORGE  B.  PRESCOTT. 


Revised  and  Enlarged  Edition— In  Two  Volumes 


670  ILLUSTRATIONS. 
1150  PAGES. 


Price,  Prepaid,  $7  00. 


The  Most  Complete  Work  of  its  Kind. 


ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  CHICAGO. 


HAHT  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  S  and  lo  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Cut  illustrates  4-way  or  commutation 
stvitch,  controls  a  light  or  group  of  lights 
from  any  desired  nutnher  of  points, 

SBSTD  FOB  CATAILOGVE!. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 


The  Electric  Railway  of  To-Oay. 

By  H.  B.  PRINDLE. 
60  PAGES,  PROFUSELY  ILLUSTRATED, 


PRICE 


50 


CENTS. 


The  author  describes  the    ELECTRIC  RAILWAY 

SYSTEM  in  a  popular  manner,  using  such  language 
that  the  reader  who  is  unfamiliar  with  technical  terms 
can  readily  understand  the  construction  of  the  appa- 
ratus and  the  functions  of  various  appliances  used  in 
the  electrical  propulsion  of  street  cars. 

It  contains  a  vast  amount  of  useful  and  valuable 
information  for  every  motorman  and  those  interested 
generally  in  Electric  Railway  work  and  improvement. 

PRICE  50  CENTS. 

POSTAGE  FREE. 

Electrician   Publishing:   Co., 

6  Lakeside  Building,  Chicago. 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


B.  J.  Arnold,  Mem.  a.i.  e.  e., 

Consulting  Electrical  Engineer, 

Specialty:   Electric  Bailways  and  Power  Bta- 
tlODB- 

574-576  Rookery,  Chicaeo. 

William  H.  Bryan, M.Am.soc.M.E. 

Mechanical  and  Electrical  Engineer. 

;  Constatatione,  Reports,  Estima'es,  Plans,  Speci- 

■  ficationB,  Superintendence,  Tests,  Porcbaslng. 

Designs  of  Central  Stations  a  Specialty. 

Tnrner  Baildin*;,  St.  luonis. 

Goltz  &  Sinclair, 

Electrical  Engineers  and  Contractors, 
Manufacturers'  Agents, 
Tel.  913.             Agents  for  Ideal  Engines. 
Academy  Bide-*  Milwankee,  Wis. 

Owen  Ford, 

710  Security  Bids..  St.  lionis,  Mo„ 

Engineer  and  Contractor, 

Electric  Railways,  Lighting,  Power  and  Min- 
ing.     Water  Worts  Systems.      Power  Plants 
Developed  for  Electrical  TransmisBion. 

N.  S.  Amstutz, 

M^chamcal  and  Electrical  Engineer, 

NtW  SUjitrtcal  DnHces  Perfected  for 
jShop  Conatruction. 

TeitB,  Plans,  EBtlmatflB, 
SapflrrlBlon  and  Expert  Oplnlona. 

seo  Blackstone  Bl(ls„  CleTeland,0 

The  Allen-Hussey  Co., 

General  Electricians  and  Oontractors. 
Electric  light  and  power  constraction,  incan- 
descent light    wiring;    telephone,    watchman's 
clock,  annnnciator,  burglar  alarm,  electric  bell 
systems,  etc.     Esiimates  furnished  from  archi- 
tects' and  en^neers'  eiiecifications.    Telephone, 
Main  1061.    Established  1889;  Incorporated  ItiOi. 
Sll-SlS  Kandolph  t$t.,  Chicaso. 

Foree  Bain,  Electrical  ard 

Consulting,              Mechanical  Engineer. 

Designing, 

Supervising,             Plans,  Specifications  and 

Construcling,            General  Engineering. 

Testing.               Expert  In  Patent  Causes. 

Suite  1657.  1  658  and  1659 
Monadnock  Building,  CHICAGO. 

BINDERS 

For  the  "WESTERN  ELECTRICIAN,' 

—  Al.OO. — 

BOOKS 


On    electrical  subjects  sent    to    any 
address  on  receipt  of  price,  postage 

Electrician  Publishing  Co., 
6  Lakeside  Bnildlng:,         -        CHICAGO. 


CHICAGO  INSULATED  WIRE  CO., 

414-416  Northern  Building,  CHICAGO. 


HERE  IT  IS! 


V 


"The  Peer 

OF  ALL   SNAP  SWITCHES. 

ASK  YODK  NEAKEST  SUPPLY  HOUSE  FOB  IT. 


Send  for  NEW  CATALOGUE. 


Tbe  Nevr  England  S'fFiteh. 


88  to  102  Cannon   St.,  BRIDGEPORT,  CONN. 


New  Dynamo  Tenders'  Hand-Book. 

By  T.  B.  BADT. 

226  Pages,  140  Illustrations.     FlexibleCIoth  Binding.    Size  of  Type  Page 
S  1-2x3  inclies.     Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,00D  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  5,000  of  the  new. 

Electrician  Publishing  Co., 

6  Lakeside  Building,  CHICAQO. 


WESTINBHOUSE  ELECTRIC  &  MANUFACTURING  GO. 


i»itt»:btt] 


We  manufacture  Complete  Installations  of 

For  CENTRAL  STATIOiM   ELECTRIC  LICHTINC, 

LONG  DISTANCE  TRANSMISSION   OF  POWER, 
ELECTRIC  RAILWAY  AND  ISOLATED  PLANTS. 

BRANCH  OFFICES  IN  ALL  LARGE  CITIES. 


R.  D.  NUTTALL  COMPANY,  Allegheny,  Pa, 


F.  A.  ESTEP. 

Preeidentand  Treaaurer. 
J.  B.  MoGINLEY, 

vjce-Preeident 
f.B.  MAETEN, 

SnperlDtendent  of  Worka, 


MANUFAOTUREBS  OP 

Electric  Railway 
Supplies. 


GEARS,   PINIONS, 

BEARINGS,  TROLLEYS, 

TROLLEY  WHEELS 

AND  HARPS. 


THIS  IS  THE  IMPROVED 
NUTTALL  TROLLEY. 


TRY  IT  ONCE,  AND  YOU 
WILL  WANT  NO  OTHER. 


The  Inreest  and  most  prosperons  street  railway  companies  in  the 
country  are  using  our  supplies,  and  tliey  prefer  them  lo  all  others  on 
account  of  greater  strength  and  durability.     Correspondence  soUcited. 

CHA8.  J.  MAYEK,  600  Betz  Bnlldlng,  Philadelphia,  Pa.,  Middle  States  Sales  Departjnent. 
CHAS.  N.  WOOD,  180  Snmmer  St.,  EostoD,  MaBS.,  New  England  States  Sales  Department 
STANDARD  B'Y  SUPPLY  CO.,  Monadnook  Block,  Chicago,  111.,  N.W.  States  Sales  Department. 
A.  S.  PABTEIDQE,  Bank  of  Commerce  Building,  St.  Lonls,  Mo  ,  8,  W.  States^Sales  Department. 
OHAS.  A.  OATAONA,  Neave  BalldliDi,  CluoUmatl,  Ohio,  Central  Ststsa  Sales  Department. 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS. 


Kecent  Improvement  a  made  in  the  New  American  Turbine  have 
eter,  and  prodnced  greater  efficiency  from  whole  to  half  water  than 
following,  copied  from  certified  tests  made  at  Holyoke  Msbb.,  on  the 
man,  engineer  In  charge  of  experiments,  and  E.  S.  Waters,  hydraulic 

The  originals  of  these  certificates  and  tests  of  other  sized  wheels 


Increased  the  power  ae  per  their  dlam. 

any  other  turbine,  as  evidenced  by  the 

dates  named,  and  signed  by  A.  F.  Si'-k. 

engineer. 

can  be  seen  at  onr  office. 


Teat  of  a  45-inch  Wheel- July  9,  1894. 

Test  of  a  43-inch  WTieel  -July  14,  1894. 

Head. 

Kev.per 
Min. 

Cn.  Ft. 
per  Sec. 

Horse 
Power. 

P'rCent 

Head. 

Rev.per 
MiD. 

Cn.  Ft. 
per  Sec. 

Horse 
Power. 

P'rCent 

Wliole  Gste 
% 
U 

% 

V, 

16.06 
1642 
16.78 

n.o3 

16.88 

119.17 
122.00 
117.33 
111.83 
118.67 

141.68 
127.18 
112.60 
98.12 

82.117 

205.27 
195.19 
176.74 
149.99 
118.40 

79  76 
82.6i! 
82.18 
79.31 
75.62 

Whole  Gate 

16.33 
16.66 
16.59 
17.13 
17.48 

128.00 
134.80 
129.33 
125.26 
121.00 

134.18 
120.85 
104.85 
92  76 
70.80 

199.56 
188.14 
162.89 
142.40 
98.85 

80.60 
83.09 
82.77 
79  21 
70.60 

For  Information  and  oatalogae  write 


THE  DAYTON  GLOBE  IRON  WORKS  COJayton.OJ.S.  A. 


e  My  Mast  k;. 

T.H.Brady,  New  Britain,  Conn.,  U.S.A., 

Manufacturer  of  Mast  Arms,  Pole  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Constrnction 
Work.  —  Catalogues  and  Prices  fur- 
nished on  application. 


USE   THE   BEST! 

Eureka  Commutator  Compound. 

A  perfect  Compound  for  Dynamos  and  Motors. 
Works  on  any  CoinmuJator  iivith  Copper  or  Car- 
bon Brushes.  Send  for  sample;  price  75c  per  stick. 

Eureka  Compound  Co  , 


PLATINUM 
For  all  Purposes, 
Scrap  and  Native  PlatlBom  Parohssed, 
BAKER  &  OOh  408-414  New  Jersey 
Railroad  Ave..  Newark,  N,  J. 


MAP  OF  THE  UNITED  STATES. 

A  large,  handeome  Map  of  the  United 
States,  mounted  and  suitable  for  office  or 
home  use,  is  issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  cents  in  postage 
by  P.  S.  EnsTTS,  Qen'l  Pass.  Agent,  C  B. 
&  Q.  R.  R.,  Chicago,  111. 


FUSE  WIRE  ^  «»"««*. 

AND    LINKS   y  capacity 

FOR  ALL  SYSTEMS.    )  ^'•'%"^„'™, 


The  Independent  Electric  Co., 

39th  St.  and  Stewart  Ave.,  Chicago. 


PORTER  &  BUERDORF. 

Sales  agents  fob 

DETROIT   SYSTEM   STREET   R'Y    MOTORS, 
Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  eold  with 
guarantee  of  "20,000  miles  without  repairs.  Instal- 
lation of  storage  battery  lighting  plants  a  specialty 
Room  80S,  Xo.  31  Quinoy  St.,  Chicaeo. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stoclc- 
ton,  Merced,  Fresno,  Balcersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clarlc  Street, 
Chicago. 


E.  O.  McCOEMIOK. 
18.  Traffic  Mgr. 

OTTJf-TNNATT 


D.  B.  MARTIN, 
Gen'l  PasB.  &  Ticket  Agt 


ixx\\\vak\\v«i«nkVK«L\\vvvGiin!Kn\VML\viM« 


I  Cheap 
|Trans= 


I  portation...unnnniiiiniiiL^ 


One-twentieth  of  a  cent  a  mile,  on 
the  Imperial  Wheel.  Cheaper  than 
other  bicycles  because  less  repairs  are 
needed.  Our  convincing  catalogue  for 
the  asking. 

AMES  &  FROST  COiHPANY 
CHICAGO,  ILL. 


K\\\XX\«KOkXX>\\XX\\\\XX\\\\\\W\\\\\\\\\S 


SEND  FOR  OUR 

New  Catalogue  of 

Electrical 
Books. 

The  moBt  complete  of  Ite 
kind  ever  published. 

Bent  Free  to  Any  Addregg. 

We  are  Headquarters 

In  the  West  for  ELEC- 
TRICAL  BOOKSt  and  fiJl 
orders  promptly,    pre- 
paid, onrecelptof  price. 
Electrician  Pabllf^hing  Co., 
6  Lakeside  Building, 
CHICAGO. 


THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work. 

Gives  more  power  as  to  diameter  Tritb.  a 
higher  percentaee  of  nsefal  effect  than  any  other 
w^ttter- wheel  heretofore  made.  AH  sizes,  right  and  left 
hand,  are  boilt  from  patterns  perfected  under  Bystematlo  testa  la 
the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  nnsatls factory,  and 
those  contemplating  the  Improvement  of  powers,  will  find  It  t« 
their  interest  to  confer  with  me,  as  I  aui  willins  to  guar- 
antee results  where  others  have  failed,  no  mat- 
ter what  make  of  turbine  has  been  in  use.  STATE 
RRHVIBGTIENTS     AND     HEJUD     FOR      CATA- 

S.  MORGAN  SMITH.  York,'  Pa. 


EatimateE  fnmlBhed  for  complete  power  plants  and 
remits  raarontaedL 


f%^  I   ELECTRIC  LIGHTING  and 
^/    I       POWER  STATIONS  use 


■x'zzx: 


Westinghouse  Compound  Engine. 

MODERATE  IN  COST,  EFFICIENT  and  DURABLE  in  opera- 
tion, and  ECONOMICAL  in  RESULTS. 

5  TO  I  ,000  H.  P. 


GATALoeue  oar  appi.ication. 


The  WESTINGHOUSE  MACHINE  COMPANY, 


PITTSBURG,  PA.,  U.  S.  A. 


SELLING  OFFICES: 

26  Cortlandt  St.,  New  York,  N.  T.  171  La  Salle  St..  Chicago,  111.  53  State  St.,  Boston,  Mass. 

Westinghouse  BIdg.,  Pittsburg,  Pa.  210  Drexel  Bldg.,  Philadelphia,  Pa.  37  College  St.  Charlotte,  N.  O. 
21-23  Fremont  St.,  San  Francisco,  Cal.  259  Main  St.,  Salt  Lake  City,  Utah.  Wonderly  Bldg.,  Grand  Balds. 
All  OfBces  of  the  WestinghonBe  Electric  &  Mfg.  Co.  And  All  Foreign  Oonntrlee.  Mich. 
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A  TBstiielal  fn  k  LaDoratorr  of  M ilwJEOWIN  HARRINGTON,  SON  &  CO,.  Inc. 

Orasge,  N.  J.,  February  G.  1S94.  ^^^  _*:2^  „...-„ .,  „..^  „ .__._  wwi  J      IIIWI 


Orasge,  N.  J.,  February  G,  1S94 
CLOXBBOCK  STEAM  BOILER  WORKS,  Brooklyn,  If.  Y. 

Dear  Sirs:— Your  letter  of  the  30th  ultimo  is  received.  I  have  a  Climax 
boiler,  and  it  is  giving  great  satisfaction.  Taking  everything  in  consideration,  it 
is,  in  my  opinioD,  practically  and  theoretically,  the  best  boiler  so  far  invented. 

THOS.  A.  EDISON. 

Every  Light  and  Power  reader  of  the 'Western  Electrician  would  do  well  to 
commit  to  memory  the  above  ti  stimonial. 


cc 
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CLIMAX  STEAM  GENERATOR 

Has  been  acknowledged  by  all  practical  minds  the  best  boiler  invented. 

ilAKUFACTDRED  BY 

The  Clonbrock  Steam  Boiler  Co., 

564,  566.  568  and  570  SMITH  STREET, 

SEND  FOR  NEW  CATALOGUE.  BROOKLYN,  fi,  Y. 

CEO.  P.  FlilJIN,  Room  31  Eiinitable  Bids.,  Boston,  JIass.,  \'ew  England  Agt. 


ERIE  CITY  IRON  WORKS, 


INCORPORATED. 

Slannfactnrers  of  HIGH  and  IIEDIirai  PPKED 


Automatic 


and 
RETURN  TUBULAR,  LOCOMOTIVE 
AND  VERTICAL 


1510  OLD  COLONY  BLDG.,  CHICAGO. 


Our  New  Book  Catalogue 


Which  is  now  ready,  contains  100  pages  and  will  be 
found  of  unusual  interest.  Anyone  wishing  lo  obtain 
a  complete  list  of  all  the  electrical  books  published 
to  date,  together  with  descriptions  of  the  most  im- 
portant, can  do  so  by  writing  us. 

ELECTRICIAN  PUBLISHING  CO. 

6  Lakeside  Building,  CHICAGO. 


Our  24-paffe  catalogue  of  Organs, 
also  ournew  anil  elegant  catalogue 
of  Pianos,  containing  16  pp.  We 
have  tlie  largest  manufactory  ia 
the  world.fromwhirh  we  sell  direct 
totheconsumeratvvholesaleprices, 
1  bus  ~>avin  §■  the  profits  oC  the  dealer 
^iiid  '■he  commissions  ot  the  agents. 
We  furnish  a  lirst-classOrgan.  war- 
ranted 20  years,  with  C*)*?  KffI 
stool  and  book, foronty  w^'>vU 

iso  muney  required  until  instru- 
ment h:is  been  thoroughly  tested 
in  your  own  house.  Sold  on  instal- 
ments.   Easy  payment. 

We  positively  guarantee  everv 
OrganandPiano2jycars.  Sendfor 
catalogue  at  once  if  you  wantto  ob- 
tain the  greatest  bargain  on  earth. 
Write  name  and  address  plainlj/, 
and  we  will  send  by  mad  same  dav 
letter  is  received.  As  an  ativertise- 
ment,  we  will  sellthc first Pianoof 
ourmake  in  a»  J  we  Stool,  booR 
place  for  only  V  I  0»  and  cover' 
free.  Regular  price,  S3.'J0. 
BEETHOVEN  PIANO  &.  ORGAN   CO.,  P.   O.  Box    l309  WASHINGTON,  N,  J. 

J.  C.  BRILL  COMPANY,       -        -        -        PHILADELPHIA, 

BUILDEES  OF  EAILWAT  AM  TRAMWAY  OAES  OF  ALL  CLASSES. 


Designers  and  IHaunfaoftifers, 


1524  Penna.  Ave,, 

Philadelphia,  Pa. 

Seod  for  Catalop[ae. 


ANTI-FRICTION 

BEARINGS. 


Traveling  Cranes, 
Hoists,  Machine  Tools. 


Holds  Load 

at  any  Point. 

Mention  this  Paper. 


RELIABLES  ENGINE. 

Automatic  Cnt-Otf,  i^elf-OiliBSt 
Perfect   Regulation, 
tmmple  Conf^truction. 

Adapted  for  Elec'ric  Light  or  any  Purpose  requiring 

Power  and  II^avy,  C  mtlnaouB  Worb. 

Moderate  Pr]ce9. 

Write  for  Ciroalard  and  Prices  to  the  Maaafacturera, 

J.  F.  GHUSE  &  CO.,  MATTOON,  ILL. 


SIOUX  CITYENGINE&IRON  WORKS 


Builders    of  HIGH  GRADE 

CORLISS 

ENGINES 

Simple,  Compouud,  Coudensing. 

Complete  Steam  Plants  a  Specialty. 

SIOUX  CITT,  IOWA. 

■'    ',■  AOENTS: 

n.  S.  WALKEK,  26-28  \V.  Randolph  St.,  Chicago 
ItOWELL  &  CHASE  CO..  1217  Union  Ave.,  Kansas  City,  Mo. 
C.  J.  BLANDIN,  120  Third  Ave.  North,  Minneapolis.  Minn. 


THE 
IMPROVED 


ROOT 


WATER 
TUBE 


BOILER. 


Special  attention  given  to  the  bnilding  of  Electric  Motor  and  Trail  OarB. 
IJera  ot  Brill  No.  ai  Truck  with  aolld  forged  frame,  and  "Enreba"  Mailmoni  Traction  PlTotal  Truck. 


Best  Adapted  to 

High  Pressures. 

HIGHEST  ECONOMY. 

Absolutely  Dry  Steam. 


ABENDROTH  &  ROOT 

MFG.  CO., 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R'y. 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'c'ock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Ifs  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  office,  207  Clark  Street. 


NORTH  STAR  POINTS 

le  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  &  Northern  R.  B.,  and  ie  a  valnable 
publication  for  buainesB  men  and  tourista  who  may 
be  interested  in  the  development  of  the  agricalt 
ural,  mineral  and  timber  resources  of  Northern 
WisconeJn  and  the  Upper  Peninsula  of  Michigan, 
This  boob,  together  with  an  illustrated  pamphle 
telling  "Wft^fl  tka  Trout  Hide '•''  will  be  sent  free 
upon  appUcation  to  Geo.  H.  Heafford,  General  Pas- 
•lenger  Agent.  "North  Star  Houte,"  Ohica»ro,  111. 


liuproved  Raciue  High  Speed 

N 


5UPHU0R;  RE6ULAnON 
AMD  ECONOMY  roR  . 

BectricIishtihs 

;^}  PURPOSES 


All  Glzes  carried  'i 

slock. 
Over  2,000  in 

use. 


Marine  and 

Yacht  Eneines. 

Porcnpine 

and  TubDlar 

Boilers. 


)  "WOBES:  ItACINB.  WIS. 

W,  F.  PARISH,  General  Sales  Manager, 

Home  Insuraace  Building,  CHICAGO. 


ips.^|!^?li^«  P  H  O  S  P  H  O  R-B  R  O  N  Zt 

REC.JRAOE  MARKS.  I  N  G  OTS,  CASTI  NGS,  WiRE,   ShEET    &C. 

ThePhosphqr  Bronze  SmeltincCo.Limited 

2  200SVASHrHGT0NAVE.,PHILflDELPH|A,PA. 

ORIGINAL  MANUFACTURERS  OF  PHOSPHORV 

.    Bronze  IN  THE  United  States  ftND  Sole 


H^pyuMol 


IdiUii^i^UHi 
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IMPORTED  CARBONS! 

GENERAL  mCANDESCENT  ARC  LAMP  CO.'S 

BERGMANN  LAMPS.       KNIGHT  ARC  LAMP. 

The  Above  Lines  Include  ARC  LAMPS  for  Every  Service. 

Address  Inquiries  to  MX^    jSm     X^KjU/tj  JL  •  General  Sales  Agent, 
Room  714  Havemeyer  Building,  NEW  YORK  CITY. 


^ 


The  best  made? 
To  be  up  to  time? 


0 

u 

0 


These  'phones   are  used  on   private  lines  between 
Boston  and  Chicago. 


Ouick  results  from  a 'phone?  w 

P  To  save  time?  jik 

o  .S 

^  The  most  efficient?  l*i 

>*                                  ,  " 

The  most  durable?  I  hen      ^ 

0  S 

0  n 


TELEPHONE 

Long  Distance  and  Interior. 


WRITE 

W.  D.  JIBESON  &  CO. 

1 50  Broadway,  K'ew  York 


sol:e  AGEirrs 

FOR 


SATISFACTION  CiVABANTEEU. 

U.  S.  Government  gives  the  "Gerson"  99  per 
cent,  for  efficiency — highest  given. 


THE  GERSON 

Elecirical  Mfg.  Co., 


INCOBPOBATED, 


of  Philadelphia,  Pa. 


THAYER  ELECTRIC  COMPANY, 

Elactric  Railway  Construction.        Complete  Electric  Light  Installations. 

Drafting.    Specifications. 

ELECTRICAL  SUPPLIES  OF  ALL  KINDS. 

Fan  IVIotorsi  Street  Railway  IVIaterial. 

WRITE    FOR    PRICES. 


1037  GARFIELD  BLDG., 


TELEPHONE 
2910, 


CLEVELAND,  OHIO. 


E.  P.  CrLEASON  MFCr.  GO, 

181  to  189  Mercer  Street,  NEW  YORK. 


MANUFACTURERS    OF 


Arc  Globes,  Incandescent  Shades, 

and   Stalactites, 

Clusters,   Insulating   Joints, 

5racl(ets,   Holders   and   General 

Lighting   Supplies. 


March  30,  1895 
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Fort  Wayne  Electric  Corporation, 


FORT    WAYNE,    INDIANA. 


BD^JLnsrOH:   OF^PIOES: 


NBW  XOKK  CITl":  115  Broadway. 

CHICACSO:  183  Dearborn  Street. 

FBiI.«I>EI,PH(A:  907  VUbert  Mreet. 

BOSTOX.  MASS. :  17  Federal  Street. 

BOCOESTKK.  X.  v. :  Powers  Bnlldlne- 

COIiVaiBUS,  OHIO:  S7  Kast  State  Strret 

SAH  VBAKCISCO:  Electric  imp.  Co.,  3S  Wew  Monteomery  Street. 


FITTSBUBKB,  PA.:  405  Times  Boildlne 

aiBTT  OBIiEAKS,  I.A. :  Sonthem  Electric  Mtg.  A  Supply  Co. 

OMAHA,  KBB.:  104  Bee  Bnlldlne- 

BUSUHBAPOIiIS,  Hisrai.:  Kew  York  life  BtUIdlng. 

riWClKNATI,  OHIO:  40a  Sleave  Bnlldlng. 

SAKf  ASTTOKin,  TElt.:  207  l/asoya  Street, 

BICHaiOWU,  VA  :  t'liamber  of  Gemmerce. 

ST.  liOms,  HO. :  60  Tnrner  Bnlldlng. 


!i!} 
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POROUS  .^^ 


THiy  not  set 
the  best  ? 


^Cgr^^  eive  US 


^^^'  ^  trial  order. 


^.*" 


>^ 


#  ^  -CUPS 


C.  F.  SPliITOORF,  Manofactorer  of 


Telephone  Bobbins  and  Spark  Coils, 

17  to  27  Vandewater  8t,»  New  York 


The  Johnston 
Rail   Bond. 

(Patented  Jnly  17, 1894.) 

For  electrical  contact- both  sides  of  the  rail  are  used.  The  nuts  have 
twelve  times  the  cross-section  of  the  copper  conducting  rod.  Under  the 
nuts  the  rail  is  smoothed  and  brightened  by  a  special  tool.  The  nuts  are 
also,  smooth  and  bright.  _ 

A  firm  mechanical,  electrical  and  water-tight  joint  is  made. 

The  usual  length  is  30  inches,  of  00  and  0000  copper  rod. 

Address  the  manufacturers, 


John  A.  Roebling's  Sons  Co., 


New  York. 


Chicago. 


San  Francisco. 


TRENTON,  N.  J 


COMMERCIAL  ELECTRIC  COMPANY, 


119  South  Tennessee  Street, 
INDIAlfAFOLIS,    -     -     INDIANA. 

DYNAMOS  and  MOTORS. 


FACTS 


/ELECTRICALLY  DRIVEN  MACHINERY  IS  MODERN  AND  PROPER. 
||CROCKER-WHEELER  APPARATUS  IS  THE  BEST  FOR  THIS  PURPOSE. 

ILLIBERALLY  PROPORTIONED,  A  GENEROUS  FACTOR  OF  SAFETY  AND  ALWAYS  EFFECTIVE 
WF  YOU  ALLOW  US  TO  ADVISE  YOU. 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS, 

NEW  YORK,     CHICAGO,      BOSTON,      PHILADELPHIA. 


CROCKER-WHEELER  ELECTRIC  CO., 


GENUINE  RAWHIDE 

JlflfiE  LEATHER. 

esfilULTZ'S  PATENT 

"fiUlLEY  COVER. 

LBitT  DRESSING 

WOVEN  LEjg^HEFUNOELTING.a^'IS^Ii^'cEMENT. 
"»t.i.«uw, Melius. A.  '    '-^^^or&culars- 

BBA.N'OHES:  164  Summer  St.,  Boston;    113  Liberty  St.,  New  Tori;    129  North  3d  St.,  PhUadelphla. 


Dynamo 

C^ELTINGto 


THE  NEDBERY  INSULATION 

i    I'    ALUMINUM  BRONZE 

OVERHEADS" 
;^TROLLEY^^ 
c^o  ^ -s.  EqUIPMEHT. 

FOIt    ELECTRIC  BAILIVAYS. 

BEST  IN   THE   WORLD. 

THE   FIBERITE   CoV  °""=^"~t„ 

MECHANICVILLE,  N.Y. 


fOfi  SALE  /fJ_£VE/=iy  c/1-y. 


SELLING  AGENTS: 


Chicago,  III. 


A.  W.  SOLOMON, 

Savannah,  Ga. 

RECER  &  ATWATER, 

San  Francisco,  Cat. 


I  ECONOMY 


FWWVWWWWWV  w  w  ▼▼▼▼▼ 

Heat  Feed  Water  by  :EKhaust  Steam  to    - 
practically  the  boiling  point  by  using 


The  QOUBERT  FEED=WATER  HEATER 

X    ^    A    T^  r^'nr^A  T     Remove  all   entrained  water  from  steam  and 
♦    J^^i3^|-<|^  I     Y       deliver  to  your  engine  absolutely  DRY  STEAM 

~  The  STRATTON  SEPARATOR 

SEND  FOR  OUR  CATALOQUES. 

CO 

••♦▼♦♦♦♦♦▼▼♦▼♦' 


J  QOUBERT  MFQ 


4  and  i6  CHURCH  STREET, 

Cor.  Cortlandt,  NEW  YORK 


THE  "LEWIS" 


Improved 
Cas  and  Vapor 
Engine 

For  Bunnins  Isolated 
Eleetric  Plants, 

Is  warranted  to  give  a  perfectly 
steady  light,  and  to  prodace  the 
same  cheaper  than  gas  and  very 
much  cheaper  than  if  purchased 
from  a  central  plant. 

For  prices  and  particulars  in- 
quire of  the 

WEBSTER  MFG.  CO., 


1075  M'est  Fifteenth  Street, 


Electric  Lighting  and 
Power  Apparatus, 


THE 


The  Brush  Pouble  Arc 
Lamp  Patents  sustained  by 
repeated  decisions 
ofU.  S.Oourts. 


BRUSH 


ELECTRIC  CO., 


Wo.  lOArc  Dynamo,  100 lights,  2,000  candle  power. 


Agencies  In  all  large  oitlds. 

The  Bossell  &    Officer    Eleotrloal 

OonBtruction  Oo.,  Denver,  Ool.  

Bagnaii  &  HiUis,Yokohan3a,  Japan.  Office  and  TVerks,  Cor.  Belden  and  aiason  Sts.« 


CLETKI/AND.  OHIO. 


|j 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

""'h.^r! hixson',"'         Simplex  aiectrical  Company, 

1137  Monadnock  Block.  CHICAGO.  75-81   Cornhill,  BOSTON,  MASS. 

INSULATED  WIRES  and  CABLES 

Aerial,  Underground  and  SnbnKarine, 

far  Telephone,  Teleerapb,  Iilght  and  Power. 

RE  BITE  TAPES.  Write  tor  catalogues,  samples  and  prices. 

■W.  B.  BRIXEIT.  lUfr.,  J.  E.  HAM,  Cren'l  Agent 

S03  Broadway,  IVew  York. 

».  F.  B.  3IOB8B  A  CO.,  CAI.IFORNIA  EliBC.  WK8., 

Chicago,  111.  Sun  Francisco,  Cal, 

KTEW  OREiBAlVS  FI/KC.  CO.,  New  Orleans.  Lra. 


SIE  W  ITOBK  &  OHIO  CO.,  'IVarren,  Ohio.  Tito8vii.i,k,  Pa  ,  Maroh  21, 1895. 

Gentlemen: — We  send  you  to-day  one  of  your  P  \CKARD  52  volt,  16  0.  P.,  T.-H.  base  lamps  as  a 
gift.  Tbifl  lamp  has  burned  on  the  circuit  of  the  Titusville  Electric  Light  &  Power  Co.  for  about  7,500 
hours,  having  been  placd  Oct.  18,  1893,  and  removed  March  20,  1895.  It  burned  all  the  time  the  plant 
was  run,  which  is  from  about  3:a0  or  4  p.  m.  to  8:30  or  9  a.  m.  in  winter,  and  from  7  or  7:30  p,  m.  to  5:30 
or  6  a.  m.  in  summer;  also  many  more  hours  for  dark  days.  The  voltage  was  taken  at  different  times 
from  the  same  socket  where  this  lamp  was  burned  and  showed  from  5i  to  55  volts  op  a  Weston  Standard  ^  s^ 
Voltmeter.  The  lamp  when  removed  was  still  burning  and  is  O.  K.  now.  We  are  very  well  pl^'aaeji '<■>■  y 
with  this  record  and  would  be  very  glad  to  receive  best  prices  on  this  type  of  lamp.  c^  ^'.^ 


Tours  respectfully. 


(Signed)    BEp.TON  BKOSr-^  ^^ 


This  is  the  type  of  lamp  we  are  making  novr. 


NEW  YORK  &  OHIO  COMPANY. 


WARREN,  0H\O,t^^-\ 


ROLL-DROF 


COMMUTATOR  BABS. 


FOREST  CITY  BLBCTRIO  WORKS, 


Cleveland,  Ohio. 


KEYSTONE  INSTRUMENTS. 


Ceo.  L.  Colgate  Company, 

186  Iilberty  St.,  New  Xork. 


H.  DUBANT  OHEKraE,  JBualneeB  Managers. 


GEO.  T.  MANSON, 

Genu  Snpt. 


W.  H.  BODGINS, 

Secretary. 


THE  OKONITE  COMPANY, 


LDIITED, 


13  Park  Row,  New  Yorkc 

INSULATED 

WIRES  AiDCABLES, 

For  Aerial,  Submarine  and  Underground  Uit. 

Candee  Aerial  Wires. 
iVIanson  Protecting  Tape. 
,,u.™  s  OI(onite  Waterproof  Tape. 

BKANCHESiOhicago,  Boston,  Philadelphia,  Pittsburgrh,  IVKinneapolls,  Cincinnati 
Sansas  City,  Omaha,  IjOuisville,  St  I.ouis,  San  Francisco,  London  and  Ho.  America. 


i-ON'-i 


IMPORTED 


Carbons 


FOR  ARC  LIGHTS. 


^'EQUALTOTHE 
BEST. 

Kept  in  Stock. 

Fd.Weilheim.cmcAco. 


PBICE  I-JST.. 

16  0.  P. ,  in  barrel  lots 22c 

25  C.  P.,  In  barrel  lots 27c 

32  C.  P.,  in  barrel  lots 32c 

60  C.  P.,  in  barrel  lots 5(ic 

lOOC.  P.,inbarrellol8 $100 

16  0.  P.  Anch.  Filament  Ry.  Lamp,  24c 

Special  prices  will  be  made  to  large  ,      ^    ,:,  v,      i  an->  ^ 

consumers.  (Same  as  made  by  ua  prior  to  Feb'y,  l»»<f .) 


OLD 
RELIABLE 


BEACON 


BEACON  VACUUM  PUMP 

&  ELECTRICAL  CO., 

Ite  ad  quarters,  Irrinston  St., 

Boston,  mass. 

OFFICES : 

NEW  YORK:  39  Oortlandt  Street. 
PHIL4.DFLPHIA:  213  South  5th  Street. 
CHICAGO:  1106  Monadnock  Block; 


-A-HiE^IBBE)   E^-  Ifc^OO^IB, 


MANUFAOTUBEB  OF 


iiirsniaATESD''isi«i:cTRiG  mriRE^ 

r"IjEXIBI-.E  COBHH  and  CABLES, 

WM»  an*  aO«  Sortli  Tlilrd  Street.       -        -        PHIIlAI»BI,PHIA,  FA, 


BEST  OF  ALL  IS 


Hade  by  J.  H.  BTJUnsEIil.  A.    JO.,  ff«  Cortlandt  St.,  ?Iew  Torfc. 

Beit  ConslmcUon  ana  Ingredients.  Strongest,  most  Dnrable  and  EoUoble.  Size  6iJV4,  «0  ctl.  p«  ».« 

LIBEBA.L  DISCOPNTS. 


WESTON  ENGINES. 


High  Pressure  Boilers. 

Complete  Power  Plants. 

Sstimates  and  Srawingrs  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 

REPRESENTATIVES. 

JULIAN  SCHOtL  &  CO.,  -  126  Liberty  St.,  N.  Y.  Oitf. 
HOFFMAN-RUSSELL  CO.,  -  82  Lake  St.,  Ohicago,  lU. 
SCRANTON  SUPPLY  &  MACH'T  CO..  -  Scranton,  Pa. 
THOS.  K.  CAREY  &  BROS.  CO..  26  Light  St., Baltimore,  M(i. 


ANDERSON  STEEL  TROLLEY  POLES  AND  HARPS. 

PIVOTAL  BOSTON  TROLLEYS. 

Kecelved  only  Award  for  Trolleys  at  CMcaso, 

Mannlaoturedby    AI.BERT  &  J.  M.  AMDEB80N,    289-293  A  St.,  Boston,  Mass. 


-VERDICT"^  COLOMBIA  ^s-h.  BEST. 

THE  COLUMBIA  INCUDESCENT  UMP  COMPANY. 

Main  Offloe  and  Factory:  1910, 1912, 1914  Olive  Street,  ST.  LOUIS. 
OHIOAQO  OFFICE:  1664  MonadDocl  Building.  NEW  YORK  OFFICE:  1101  Havemeyer  Bolldlng. 


Send  Air 
Samples. 


PARTRIDGE 
CARBON  CO. 


SandQsl 
Ohio. 


THE  BALL  $c  WOOD  COMPANY, 

Bnllders  of  Improved  Antomatio  Cnt-off  Engines. 


BEPRESEKTATIVES : 

Stern  &  Silvermao,  707  Arcll  St.,  Pli:lBdelphia,  Pa.  C.  E.  Sargent,  Home  Ins.  Bldg.,  Chicago,  lU. 

George  M.  Kenyon,  Endlcott  Arcade,  St.  Paul,  Minn.  .Tames  8:  Company.  Chattanooga,  Tenn. 


STANDARD  ONDERGROONO  CABLE  CO.,  UflRF^  and  HARJ  F,^ 
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THE 
EDI50N 

INCANDESCENT 

LAMP 


THE  BEST, 


Time  and  Experience 


HAVE  PROVED  IT  TO  BE 


The  Best. 


Write  for  Prices  and  Discounts. 

GENERAL  ELECTRIC  COMPANY, 

MAIN  OFFICE,  SCHENECTADY,  N.  Y. 


SALES  OFFICES: 

Boston,  Mass.,  i8o  Summer  Street.  Atlanta,  Ga.,  Equitable  Building.  Kansas  City,  Mo.,  New  York  Life  Building. 

New  York,  N.  Y.,  44  Broad  Street.  Cincinnati,  Ohio,  264  West  Fourth  Street.  St.  Louis,  Mo.,  Wainwright  Building. 

Syracuse,  N.  Y,,  244  West  Fayette  Street.  Columbus,  Ohio,  14  North  High  Street.  Dallas,  Tex.,  Corner  Elm  and  Griffin  Streets. 

Buffalo,  N.  v..  Erie  County  Savings  Bank  Building.  Nashville,  Tenn.,  308  North  Summer  Street.  Helena,  Mont,  Electric  Building. 

Philadelphia,  Pa.,  509  Arch  Street.  Chicago,  111..  Monadnock  Building.  Denver,  Colo.,  505  i6th  St.,  Kittredge  BIdg. 

Baltimore,  Md.,  227  East  German  Street,  Detroit,  Mich.,  13  Rowland  Street.  San  Francisco,  Cal ,  15  First  Street. 

PStteburg,  Pa.,  425  Wood  Sireet.  Omaha,  Neb.,  309  South  13th  Street.  Portland,  Ore.,  Front  and  Ankeny  Streets. 

Seattle,  Washington,  Bailey  Building. 

F_„!-T,  r,.-,  5  SchenecUdy,  N.  Y.  Canada,  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ont. 

foreign  uept.  ^  ^ewYork  Office,  44  Broad  St. 
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Boswell  A  Co.,  D.  E., 

Bradbury-Stone  Elec.  S.  Co 

Cons.  Electric  St  rage  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Porter  *£  buerdorf. 
Annim  c  iat  ors. 

Central  Electric  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Nowotny  Electric  Co. 

Ostrander  ACo.,  W.  R. 

Partrick  A  Carter  Co. 

Proctor-Raymond  Elec.  Co. 
Arc  Ijamps. 

C  A  C  Electric  Co. 

Central  Electric  Co. 

Clark  Electric  Co. 

Corey.  R.  B. 

Crocker-Wheeler  Elec.  Co, 

Ft.  Wayne  Elec.  Corporation. 

General  tilectric  Co. 

Helios  Electric  Co. 

Little,  F.  P.  Elec.  C.  A  S.  Co. 

Mather  Electric  Co. 

PerKins  El.  Switch  Mfg.  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
Arc  Ijlsht  Cord. 

Samson  Cordage  Wks. 
Batteries  and  Jars. 

Andrae  A  Sou",  J. 

Boswell  A  Co.,  D.  E. 

Bradbury -Stone  Elec.  S.  Co. 

BunneU  A  Co.,  J.  H. 

Central  Electric  Co. 

Dearborn  Electric  Co. 

Edgenou  Pottery  Co. 

Electric  Appliance  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Leclanohe  Battery  Co.,  The. 

Miamisburg  Electric  Co. 

Newton  Rubber  Wks. 

Nowotny  Electric  Co. 

Partrick  A  Carter  Co. 

Wallace  Electric  Co, 

Western  Electric  Co. 
Bells. 

Andrae  A  Sons,  J, 

Central  Electric  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Huebel  A-  Manger 

Ostrander  A  Co.,  W.  R. 

Partrick  A  Carter  Co. 

Proctor-Raymond  Elec.  Co, 

Western  Electric  Co. 
Beltine. 

Shultz  Belting  Co. 
Boilers. 

Abendroth  A  Root  Mfg.  Co. 

Babcock  A  Wilccx  Co.,  The. 

Brownell  A  Co.,  The. 

Clonbrock  Steam  Boiler  Wks. 

Erie  City  Iron  Wks. 

Fulton  Steam  Boiler  Wks. 

Racine  Hardware  Co. 

Weston  Engine  Co. 
Boobs,  Electrical. 

Electrician  PubllBhlng  Co. 
Bronze . 

Besly  &Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
Brushes. 

Eoudreaux  Dyn.  Brush  Co. 

t  antral  Electric  Co. 

Partridge  Carbon  Co. 

Phcenix  Carbon  Mfg.  Co. 
Bnrelar  Alarms, 

Central  Electric  Co. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Cables{See  Insulated  Wires.) 
Cables,  Blectric   .  (See  In- 
sulated    Wires),     Copper, 

ISIieet  and  Bar. 
American  Elec.  Works. 

Brixey,  W.  R. 

Central  Electric  Co. 

Dearborn  Electric  Co. 
Eastern  Electric  Cable  Co. 

Moore,  Alfred  F. 
New  York  Ins.  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Co 

Wallace  Electric  Co. 

Western  Electric  Co. 

Carbons,  Points  APlates. 

Ceaitral  Electric  Co. 
Corey.  R.  B. 
General  Electric  Co. 
Partridge  Carbon  Co. 
RelBinger,  Hugo. 
Wasnington  Carbon  Co. 
Wertheim,  Ed. 
Western  Electric  Co. 

Compound. 

Eureka  Compound  Co. 

Conduits. 

Central  Electric  Co. 
Interior  Conduit  &   Ins    Co. 
National  Conduit  Mfg.  Co. 

Constrnction  &  Repairs. 

Allen-Husaey  Co. 

Amstutz,  N.  S. 

C   A  C  Electric  Co. 

Crocker-Wheeler  Elec.  Co. 
Ft. Wayne  Elec.  Corporation. 
Interstate  Com.  El,  Const.  Co. 

Contractors  and  Electric 
liight    Plants. 

Allen-Hussey  Co. 
Amstutz,  N.  S. 
Arnold,  B.  J. 
Bain.  Foree. 
Brush  Electric  Co. 
Bryan,  Wm.  H. 
C  A  C    Electric  Co. 
Clark  Electric  Co. 
Crocker-Wheeler  Elec.  Co. 
Eddy  Elec.  Mfg.  Co. 
Fontaine  Crossing  A  El.  Co. 
Ft  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Interior  Conduit  A  Ins.   Co. 
Mather  Electric  Co, 
Onondaga  Dynamo  Co. 
Siemens  A  Halske  Elec.  Co. 
United  Elec  Improvement  Co 
Westlnghouse  Elec  A  Mfg.  Co. 
Western  Electric  Go. 

Copper. 

Besly  A  Co.,  Chas.  H. 
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Copper  Wires 

American  Electrical  Works. 

Besly  A  Co.,  Chas.  H. 

Bishop  Gutta  Percha  Co. 

Brixey,  W.  R. 

Bunnell  A  Co  .  J.  H. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Fiberlte  Co.,  The. 

General  Electric  Co. 

independent  Electric  Co. 

National  India  Rubber  co. 

Okonite  Co.  The 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Cordage. 

Samson  Cordage  Wks. 
Cranes. 

Harrington,  Son  A  Co  ,  E. 
Cross-Arms,    Pins     and 

Brackets 

Anderson.  Albert  A  J.  M. 

Brady.  T.  H. 

Brownlee  A  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Fiberite  Co.,  The. 

Nuttal  Co.,  R.  D. 

PartricK  A  Carter  Co. 
Cut-Outs  and  (Switches. 

Anderson.  Albert  &  J.  M. 

Andrae  A  Sons,  J. 

Bryant  Electric  Co. 

Bunnell  A  Co..  J.  H. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colgate  Co.,  Geo.  L. 

Crocker-Wheeler  Elec.  Co. 

Cutter  Electrical  A  Mfg.  Co. 

Dearborn  Electric  Co. 

Diamond  Electric  Co. 

Iddy  Elec,  Mfg.  Co. 

Electric  Appliance  Co. 

Elec.  Selec.  A  Signal  Co. 

FiberiteCo.,  The, 

Forest  City  Elec.  AVks. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hart  A    Hegeman    Mfg.    Co. 

Huebel  A  Manger. 

Interior  Conduit  A  Ins.  Co. 

Little,  F.  P  Elec.  C.  &  S.  Co. 

Nuttall  Co.,  R.  D. 

Partrick  A  Carter  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt,  O.  S. 

Sweet  Elec.  A  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 
Oesfas. 

Montgomery  Ward  A  Co. 
Oynanios. 

Brush  Electric  Co. 

C  A  C  Electric  Co. 

Central  Electric  Co. 

Clark  Electric  Co. 

Commercial  Electric  Co. 

Croeker-Wneeler  Elec.  Co. 

Eddv  Elec.  Mfg.  Co. 

EUiott-Lincoln  Elec.  Co. 

Fontaine  Crossing  A  El.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  &  Ins.  Co. 

Mather  Electric  Co. 

Onondaga  Dynamo  Co, 

Roth  A  Eck. 

Siemens  A  Halske  Elec.  Co. 

Walker   Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  Elec.  AMfg.Co. 

Economizers. 

Fuel  Economizer  Co. 
Electric  Hail^rays. 

Brush  Electric  Co. 
General  Electric  Co. 
Siemens  A  Halske  Elec.  Co. 
Westlnghouse  El. A  Mfg.Co. 
Electrical  and  Mechani- 
cal Engineers. 
Allen-Hussey  Co. 
Amstutz,  N.  S. 
Arnold.  B  J. 
Bain,  Foree. 
Bryan,  vVm.  H 
Crocker-Wheeler  Elec.  Co. 
Eddy  Elec.  Mfg,  Co, 
Ford,  Owen. 
Thayer  Electric  Co. 

Electrical  Instruments. 

Anderson,  AlbertA  J.  M. 
Bunnell  A  Co.,  J.  H. 
Central  Electric  Co. 
Colgate  Co..  Geo.  L. 
Dearborn  Electric  Co. 
Diamond  Electric  Co. 
Electric  Appliance  Co. 
Interior  Conduit  A  Ins.   Co. 
:m.  a  B.  Te  epbone  Co. 
Norton.  Chas.  E. 
Nuttall  Co.,  R.  D. 
Partrick  A  Carter  Co. 
Piatt,  O.  S 
Queen  A  Co.  Inc. 
Sweet  Elec.  A  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 

Electrical  Specialties. 

Allen.  L.  B. 

Clark  EL  Specialty  Mfg.  Co. 
Interstate  Com.  El.  Const  Co. 
Nashold  Cleat  Co. 
Proctor-Raymond  Elec.  Co. 

Electroliers,  etc. 

Edwards,  W.  S.  Mfg.  Co. 

Electro-Plating  nach'y. 

Besly  A  Co.,  Chas.  H. 
General  Electric  Co. 

Engines,  €ras. 

Otto  Gas  Engine  Wks. 
Webster  Mfg.  Co. 
Engines,  ISteani. 

Ball  A  Wood  Co.,  The. 
Brownell  &Co.,  The. 
Ohuse  A  Co.,  J.  F. 
Erie  City  Iron  Wks. 
Racine  Hardware  Co. 
Sioux  City  Eng.  A  Iron  Wks. 
Westlnghouse  Machine  Co. 
Weston  Engine  Co. 
Fan  Outflts. 
Central  Electric  Co. 
Davis  Elec.  Co.,  W.J. 
DlehJ  A  Co. 


FeedVTater  Heaters. 

Goubert  Mfg.  Co. 
Webster  A  Co..  Warren. 

Kibre. 

Butler  Hard  Rubber  Co. 
Vulcanized  Fibre  Co. 

Fire  Alarms. 

Butler  Hard  Rubber  Co. 
Partrick-  A  Carter  Co. 
Western  Electric  Co. 

Fuse  Wire. 

Brixey,  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Electric  Appliance  Co. 
Fiberite  Co.,  The. 
General  Electric  Co. 
Independent  Electric  Co. 

G&s  Ijightlng,  Electric 

Partrick  A  Carter  Co. 

Crau^es. 

Reliance  Gauge  Co. 

(jrearH 

Besly  A  Co.,  Chas.  H. 
Nuttall  Co.,  R.  D. 

(General  Elec.  Supplies. 

Anderson.  Albert  A  J,  M. 
Andrae  A  Sons,  J. 
Besly  A  Co.,  Chas.  H. 
Bryant  Electric  Co. 
Bunnell  ACo.,  J.  H. 
Butler  Mfg.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Colgate  Co.,  Geo.  L. 
Cutter  EleciTlcal  A  MTg.  Co. 
Dearborn  Electric  Co. 
Electric  Api-llance  Co. 
Elliott- Lincoln  Elec.  Co. 
Forest  City  Elec.  Wks. 
General  Electric  Co 
Interior  Conduit  A   Ins.  Co. 
Little,  F.  P.  Elec.  C.  A  S.  Co. 
Metropolitan  Electric  Co. 
Morris  &  MacCurdy; 
Nashold  Cleat  Co. 
Now.  tuy  Electric  Co. 
Partrick  A  Carter  Co. 
Perkins  El.  Switch  Mfg.  Co. 
Piatt.  O.  S. 

Proctor-Raymond  Elec.  Co. 
Queen  A  Co    Inc. 
Sioux  City  Brass  Works. 
Sweet  Elec.  A  Mfg.  Co. 
Thayer  Electric  Co. 
Wallace  Electric  Co. 

tirlobes    and     Electrical 
<wlass'ffare. 

Edwards,  W.  S.  Mfg.  Co. 

«)}raplilte  Special  lies. 

Bealy  A  Co.,  Chas.  H. 
Dixon  Crucible  Co.,  Joa. 

Hard  Rubber  ^oods. 

Butler  Hard  Rubber  Co. 
Fiberite  Co..  The. 
Newton  Rubber  Wks. 

Insulators  and  Insulat- 
ing materials. 

Anderson,  Albert  A  J.  M. 
Andrae  A  Sons,  J. 
Brixey,  W.  R. 
Bunnell  A  Co.,  J.  H. 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Crocker-Wheeler  Elec.  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Dearborn  Electric  Co. 
Electric  Appliance  Co. 
Empire  China  Works. 
Fiberite  Co.,  The. 
Hart  A  Hegeman  Mfg.  Co. 
Interior   Conduit  A  Ins.  Co. 
Johns  Mfg.  Co.,  H.  W. 
Little,  F.  P.  Elec.  O.  A  S.  Co. 
Munsell  A  Co..  Eugene. 
Nashold  Cleat  Co. 
National  India  Rubber  Co. 
Newton  Rubber  Wks. 
Nowotny  Electric  Co. 
New  York  Insulated  WlreCo. 
NuttallCo.,  R.  D. 
Okonite  Co.,  The. 
Partrick  A  Carter  Co. 
Phillips  Insulated  Wire  Co. 
Piatt,  O.  S. 

Roebling  s  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Co. 
Wallace  Electric  Co. 

Insulated      Wires      and 
Cables— Ula^net  TVire. 

American  Electrical  Works. 
Brixey,  W.  B. 
Bunnell  A  Co..  J.  H. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Dearborn  Electric  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Independent  Electric  Co. 
Metropolitan  Electric  Co. 
Moore,  Alfred  F. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Partrick  A  Carter  Co. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 

I^amps.  Incandescent. 

Aetna  Electric  Works. 
Am.  Electrical  Mfg.  Co. 
Beacon  Vac  Pump  AElec.Co. 
Bernstein  Electric  Co. 
Buckeye  Electric  Co. 
Central  Electric  Co. 
Columbia  Inc.  Lamp  Co. 
Dearborn  Electric  Co 
Electric  Appliance  Co. 
Ft. Wayne  Elec.  Corporation. 
General  Electric  Co. 
Globe  Electric  Light  Co. 
New  York  A  Ohio  Co. 
Partrick  A  Carter  Co. 
United  Elec.  Imp.   Co. 
Westlnghouse  Elec.AMfg.Co. 

Itigbtning  Arresters. 

Colgate  Co  ,  Geo.  L. 
Diamond  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 

Magnet  Wire. 


Co. 


mechanical  Machinery 

Besly  ACo.,  Chas.  H. 

Harrington,  Son  A  Co.,  E. 

Hine  A  Robertson  Co. 

Lukens  Iron  A  Steel  i-  o. 

Nicholas  A  Barr. 
Slica. 

Johns  Mfg.Co.,  H    W 

Munsell  ACo.    Eugene 
minlDg  Apparatus,  El.  e 

General  Electric  Co. 

Independent  Electric  Co, 

Westlnghoose  El.  A  Mfg. 
motors. 

Andrae  A  Sons.  J. 

Brush  Electric  Co. 

C  A  C   Electric  Co. 

Central  Electric  Co. 

Commercial  Electric  Co. 

Crocker- Wheeler  Elec.  Co- 

Eddy  Elec,  Mfg.  Co. 

Elliott-Lincoln  Elec.  Co 

Fontaine  Crossing  A  El  Co 

Ft. Wayne  Elec.  Corporation' 

General  Electric  Co. 

Interior  Conduit  A  Ins    Co 

Mather  Electric  Co 

Onondaga  Dynamo  Co. 

Roth  A  Eck, 

Sioux  City  Brass  Worts 

Stanley  Elec.  Mfg.  Co 

Wagner  Elec.  Mfg.  Co 

Walter  Mfg.  Co. 

Wallace  Electric  Co. 

WestinehouseEl.  AMfg  C- 
Packing. 

Besly  ACo.,  Cha'!.  H 

Garlock  Packing  Co 
Paints. 

Morris  A  MacCurdy 
Ptitents. 

Gooch,  Chas.  J. 
Pbosphor  Bronze 

Phosphor  Bronze  Sm. Co.  Lto 
Pianos  and  Organs 

Beethoven  Piano  A  Organ  Co 
Platinum. 

Baker  A  Co. 
Poles. 

Brownlee  A  Co. 

Morris,  Tasker  A  Co 

Nuttall  Co.,  R.  D. 

Valentine-Clark  Co. 
Porcelain, 

Empire  China  Works 

General  Electric  Co 
Publishers,  Elt?ctrical 

Electrician  Publishing  Co ' 
Push  ifu'tons. 

Central  Electric  Co 

Electric  Appliance  Co 

Partrick  A  carter  Co 
Rheostats. 

Central  Electric  Co. 

General  Electric  <jo. 
e^al  AniDioniac. 

Klipstein  A  Co.,  A. 
0^e par  tors. 

Goubert  Mfg,  Co. 

Hine  A  Robertson  Co. 
I»ila  Eraid. 

Boston  Braid  Mfg    Co 
t^peaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co 

Ostrander  A  Co.,  W    R 

Partrick  A  Carter  Co 
8!ipe«-d  Indictttors 

Besly  A  Co..  Chas.  H. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co. 

Queen  A  Co.  Inc. 
Steam  Heating. 

Goubert  Mfg.  Co. 

Webster  A  Co.,  Warren 
Atoragtt  Matteries. 

Boswell  A  Co.,  D.  E. 

Bradbury-stone  Elec.    S    Co 

Cons.  Electric  Storage  Co 

Electric-Power  Storage  Co 

Electric  Storage  Battery  Co 

Porter  A  Buerdorf. 
Street  Cars. 

Brill,  J.  G.  Co. 
Tapes.  Insulating. 

American  Electrical  Works 

Brixey,  W.  E, 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co 

Moore,  Alfred  F. 
New  York  Insulated  Wire  Co 
Okonite  Co.,  The. 
Phillips  insulated  Wire  Co 
Roebling's  Sons  Co.,  J.  a. 
Simplex  Electrical  Co 
Telegraph  Apparatus. 
Electric  Appliance  Co. 
Partrick  A  Carter  Co. 
Western  Electric  Co. 
Telephones 
And  rae  A  Sons,  J, 
Central  Electric  Co. 
Jameson  A  Co.,  W.  D. 
Nowotny  Electric  Co. 
Partrick  A  Carter  Co. 
Western  Electric  Co, 
Western  Tel.  Const.  Co. 
Williams  A  Abbott  Elec.  Co. 
Transformers . 
Central  Electric  Oo. 
Diamond  Electric  Co. 
General  Electric  Co. 
Homberger  Elec.  Mfg.  Co. 
Ft. Wayne  Elec.  Corporation 
Stanley  Electric  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
W^allace  Electric  Co. 
Trolley  Cord. 

Samson  Cordage  Wks 
Tracks.  Electric  Car. 
General  Electric  Co. 
Westlnghouse  EI.  A  Mfg.  Co 
Turbine  Wheels. 
Dayton  Globe  Iron  Works  {;o 
Smith,  S.  Morgan. 
Stlllwell-Bierce     A      Smith- 

Vaile  Co. 
UniTersi  ties . 
Chi.  Shorthand  Institute. 
Int.  Corr.  Schools. 
Sciemihc  Machinist  Co. 
Water  Wheels. 
Smith.  S.  Morgan. 
Wire,  Bare. 
Anderson,  Albert  A  J.  M. 
Besly  A  Co,.  Chas.  H. 
Bishop  Gutta  Percha  Co. 
Bri.^ey,  W.  R 
Central  Electric  Co. 
Electric  Appliance  Co. 
Independent  Electric  Co. 
National  India  Rubber  Co. 
NuttaUCo.,R,  D. 
OkoniteCo.,  The. 
Phillips  Insulated  Wire  Co. 
Roebline's  Sons  Co..  J    A. 
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SCHEEFFER'S  RECORDING 

WATT-METER. 

For  Alternatins  Circnits.      No  Comnintator,   No  Brnsles. 

Registers  Direct  Actual  Power  Consumed. 
EASILY  ADJUSTED.  ABSOLUTBLT  REIilABIiE, 


DIAMOND  TRANSFORMER. 

Simplest,  Safest  and  Best. 
FOB  ANY  VOLTAGE.  FOR  AtXi  SYSTEMS. 


Chicago  Oflice,  1307  Jlanliattan  BuildlDg, 
r'eniral  Electric  €0.,  Selling  Agents. 


DIAMOND  ELECTRIC  CO.,  Peoria,  III. 


Alternating   Current 

ARC  LAMPS. 


The 


Rder'95 


18  THE  LAMP  YOU  HAVE 
HOPED  FOR. 

It  is  the  only  perfected  Arc  Lamp 

for  the  alternator,  either  high  or  low 

frequency. 

It  comprises  all  that  is  desired  in  an 
Arc  Lamp. 

Write  for  pamphlet  and  prices  to 


THE  F.  P.  LITTLE 

Electrlcfil  Gonstnctlon  &  Snpply  Goipany, 

135  SEKECA  STREET, 

BUFFAI.O,  nr.  T. 


Low  Potential  Arc  Lamps. 

Alternating-Helios,  Old  Type. 
Spencer,  New  Type. 

Direct  Current- Helios,  Old  Type. 
Spencer,  New  Type. 


FOR  STREET,  PAVEMENT  AND 
INSIDE  LIGHTING. 


Our  Alternating  Lamps  have  reflector  plates.      Our  new  Direct  Current 

Lamps  do  not  see-saw  when  running  in  series. 
Our  Focusing  Lamps,  both  direct  and  alternating,  are  adapted  for  stere- 

opticon  and  photo-engraving  work. 
We  also  make  direct  current  lamps  to  be  used  on  street  railway  circuits. 


HELIOS  ELECTRIC  COMPANY, 

1310  Filbert  St.,  PHILADELPHIA,  PA. 

Eastern  Agents:    STANLEY  ELECTEIO  MFG.  CO.,  Plttsfield,  Mass. 
Western  Agenta:    CENTRAL  ELECTRIC  CO.,  Chicago.  111. 
Soutliwestern  Agents:  ST.  LOUIS  ELECTRICAL  SUPI  LY  CO.,  St.  Lonls,  Mo. 

New  York  City  Agents:  GLOBE  ELECTRICAL  SUPPLY  &  CONSTRUCTION  0O.,VBndHm  and  Green- 
wich Streets. 
MOUNTAIN  ELECTRIC  CO.,  Denver,  Col.,  Agents  for  Colorado,  Utah,  Wyoming  and  New  Mexico. 
MACHINERY  SUPPLY  CO.,  Lob  Angeleo,   Oal.,  Agents  for  Lower  California  and  Arizona. 
CANADIAN  GENERAL  ELECTRIC  CO.,  Toronto,  Canada,  Agents  for  Canada. 
Agent  for  Texas:  W.  T.  M.  MOTTRAM,  Dallas,  Texas. 
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WE  MAKE  MANY  OTHER  SPECIALTIES! 

WHAT  ARE  THEY? 

Send  for  Catalogue 
894  and  see, 

BUTLER  MANUFACTURING  CO.,  46  S.  Clinton  Street,  CHICAGO. 
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there  are  no  skeletons 

in  the  Okonite  closet — in  fact,  there  are  no  closets,  as  there  is 
nothing  to  conceal — nothing  to  hide  away;  it  needs  no  mantle  of 
charity  to  cover  chance  defects. 

There  are  no  defects.  Time,  with  his  insidious  finger, 
has  poked  and  pried  at  Okonite  for  more  than  a  decade  and  fails 
to  find  a  single  vulnerable  point,  a  single  weak  spot.  Use  it  any- 
where, for  any  purpose,  it  never  disappoints. 


macl 
y  'told 


How  the  Sayina:  Orljrinated. 

It  is  said  ttiat  tive  expression,  "Thoi-o  is  a  skel- 
eton ID  evq^closot,"  arose  from  tho  following 
incident:  A  young  Italian  stodoat.  lindic?  ho 
was  d.ving,  foaring  to  broak  tho  nows  to  his 
fher,  adoptod  tho  following  device:  Ho  in- 
^__med  bar  that  lie  was  ill,  and  ithnd  been  fore- 
told ho  would  not  recover  until  bu  Imd  worn 
a  shirt  mndo  by  a  woman  who  b:\d  no 
trouble.  The  widow  soon  discovonid  tliat 
it  was  no  easy  task  to  fiud  sOch  a  perdun, 
but  at  length  waa  referred  to  a  lady  who  seomc.d 
surrounded  with  every  comfort-  and  happiness 
and  possessing  a  husband  woo  seemed  devoted  to 
her.  The  widow  made  known  hor  request,  and 
for  an  aa3\tfor  was  shown  a  cloaot  where  a  skele- 
ton hung  suspended  from  a  beam.  She  was  told 
it  waa  the  remains  of  the  lady's  foi'mor  lover, 
who  from  motives  01'  jealousy  had  boon  slain  by 
her  husband,  and  that  he  compelled  her  to  visit 
it  every  d«y.  The  widow  concludod  that  no  one 
was -without  trouble,  that  "  there  was  a  sketotuu 
•io  OYory  closet,"  ahd  became  reconciled  to  tUo 
approaching  loss  of  her  son.— Ixindon  Ansioeis. 


^\  /^\^     what  do  you  think  of  that  for  a  March  day?  and  Chicago  weather  at  that!   Doesn't 

^^Sl     I        it  seem  very  hke  Fan  Motor  weather?    Our   artist  suggests  that  we  picture  March 

going  out  Hke  a  lamb,  disappearing  over  the  brow  of  a  near-by  hill  with  a   Lundell 

Fan  Motor  in  chase.      It's  a  good  suggestion,  but  we  must  leave  it  to  your  imagination  this  time. 

We  have  good  news  for  our  friends  of  the  alternating  persuasion;  this  season  we  will  offer 
a  Lundell  for  alternating  currents,  and  it  is  a  beauty.  Equal  in  every  way  to  the  direct  current 
motor.     The  wearing  parts  of  the  two  types  are  interchangeable. 

Now  is  the  time  to  think  and  act. 

Central  Electric  Company, 


T>D  A  xT/-ufC'5  Kansas  City,  Mo. ,  Gate  City  Electric  Co . 
h!  K  A  IN  C  tl  h,& .  I  gt.  Louis,  Southern  Electrical  Supply  Go. 


173-175  Adams  St.,   Chicago. 


GENERAL  WESTERN  AGENTS: 


Okonite  Wire. 
Lundell  riotors. 


Interior  Conduit. 
Helios  Arc  Lamps. 


^ 


Our  New  %  Electric  Light  and  Fewer  Controllers 


HAVE  BEEN  ADOPTED  BY  CENTRAL  STATIONS 


5,000 


'! 


OPERATING 
ARC     LAMPS     AND 


60,000 


INCANDESCENTS. 


They    are    the  Only   System   which   will   Cut  §^  your 

Motors,  Arc  Lights,  Converters,  Transformers, 

from  your   Central   Station. 


OUR  GENERAL  WESTERN  AGENTS  ARE 

WALLACE  ELECTRIC  CO.,  307  dearborn  sl,  Chicago. 

ELECTRIC  SELECTOR  &  SIGNAL  CO,  45  Broadway,  New  York. 
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INCANDESCENT  LAMPS. 


WE 

MANUFACTURE 
THE 


i£ 


GLOBE. 


PP  LIFE  AND 
EFFICIENCY 
GUARANTEED. 


New  Process  of  Exhaustion  by  Mechanical  Vacuum  Pump.     Absolutely  Dry  Vacuum.     Samples  and  Prices  Furnished 

on  Application.     Correspondence  Solicited. 


eiOBE  ELECTRIC  LiaHT  CO., 


General  Offices: 
Carter  Building, 


BOSTON.  MASS. 


vsTA.r-^'TErjz:). 


w^i=?ite:  \j^. 


Just  a  Few  Samples 


o  (r^^i  o, 


Of  our  leading  spe- 
cialties in  practical 
operation  will  in- 
crease your  sales  of 

ELECTRICAL 
SUPPLIES 

FOR 

HOUSE 
WORK. 


TMsSaiiiilfiBoarfl 

has  everything  con- 
nected and  in  com- 
plete working  order 
for  exhibition.  The 
board  is  hard  wood. 
Size,  15x22  inches. 
Your  name  in  gilt 
letters.  Prices  on 
application  and 
mention  of  West- 
ern   Electrtcian. 


ESTABLISHED   1867 


125  SOUTH  2?  STREET 


pai?ti?ick:&CAi^ter  (g 


'm^^ 


WRITE  roR  CATALogUE        PHILADELPHIA 
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M.  &B. 


Desk  Set. 


Complete  Exchange  Plants. 

Metallic  or  Ground  Circuit. 

SWITCHBOARDS    ABSOLUTELY    GUARANTEED. 

ADDRESS 

M.  &  B.  TELEPHONE  CO., 


Bullitt  Building, 


Philadelphia. 


IMPORTED  CARBONS! 

GENERAL  INCANDESCENT  ARC  LAMP  CO.'S 

BERQMANN  LAMPS.       KNIGHT  ARC  LAMP. 

The  Above  Lines  Include  ARC  IiAMPS  for  Every  Service. 

Address  Inquiries  to  Jtw#     MJm     ^  it  i  K.  Tj  ¥  ^  General  Sales  Agent, 
Room  714  Havemeyer  Building,  NEW  YORK  CITY. 
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FACTS  ARE  STUBBORN  THINGS. 


llnl  MiP  fnllnntinn: 


"Interior  Condtiit  &  Insulation  Co.,  New  York,  Chas.  S. 
Pease,  Supt.:  We  take  pleasure  in  recommending  your  Dynamo 
Brush  after  an  extended  test. 

We  find  it  satisfactory  in  all  respects." 


The  Boudreaux  Dynamo  Brush, 


no 


^0  SP)^ffKmG 
NO  SPtUTTefflNG 

3  HIGH  ResisTAN^e 


EACH    LAYER   OF  THIS    ANTI-FRICTION    METAL 


! 


NO  GKeftsmG 
N0  TK^MmG 


1-1250    PART    OF    1     'NCH    THIC 


HO 


StWDFftPeKmG 


W0  T^ffmivG  mm 


SUPERIOR    to  Woven  Wire, 


Copper  or  Carbon. 


The  Boudreaux  Dynamo  Brush  Co., 


Mailers  Building,  Chicago. 


Postal  Telegraph  BIdg.,  New  York. 


NewYork  Insulated  Wire  Co., 


Sole  ACa,i3.-uf;Etcti;i.x>ex>s, 


Grimsbaw  White  Gore  and  Raven  Core  Wires,     Grimsbaw  Dndergronnii  Lead  Covered  Gables, 

Competition  Line  Wires,  Grimsbaw  Tapes  and  Splicing  Componnd, 
Yulca  Bnshings,  all  sizes,  Vulca  Electrical  Wire  Dncts  for  Interior  Constmction. 


MilN  OFFICE:  (  OHIOAGO:  BOSTON; 

13-17  Oortlandt  Street,  New  York.  BEANOHES :  (  78-82  Franklin  Street.  Oongresa  Street. 


BAN  FEANCISCO: 
102  Sacramento  Street. 


EDDY  GENERATORS. 

Direct  Connectetl  or  Belted  for  Electric  Railways,  Central  Stations,  Isolated  Lighting  or  Power  Plants. 

EDDY  MOTORS-SLOW,  MEDIUM  OR  HIGH  SPEED. 

We  build  all  necessary  apparatus  for  the  transmission  of  Electrical 
Power  through  factory  or  other  buildings, 

THE  EDDY  ELECTRIC  MFQ.  CO., 

WINDSOR,  CONN. 

NEW  YOBK  OFFICE,  HAVEMEVEB  BI.DCi. 

REPRESENTED  BY: 

nr alter  C.  aiclntire  &  Co.,  S06  Commerce  ISt..  Philadelphia.  Pa. 
Western  Kleclrieal  mnpply  Company.  St.  liOuiN,  Mo. 

F.  P.  Iiittle  Electrical  Constroctlon  &  Supply  Co  ,  BulTalo,  M.  Y. 
V/,  T.  Osborn,  Kansas  City,  lUo. 

B.  P.  4iO!!iI.IN£,  3(1  Olver  ISt..  Boston,  Klass. 

All  Our  Apparatus  Guaranteed  as  Represented. 


^ 
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The  C  &  C  Electric  Company 


MULTIPOLAR  DTNAMOS, 

Direct  Driven  or  Belted,  in  sizes  up  to  250  H.  P. 


BIPOLAR  DYNAMOS. 


Up  to  100  H.  P. 


Electric  Motors,  Automatic  or  Hand  Controlled. 
Complete  Plants  for  Power  Transmission. 
Isolated  lighting  plants.  Central  Station  Apparatus. 

General  Office: 

143  Liberty  Street,  NEW  YORK. 


Works:    GARWOOD,  N.  J. 

on  CENTRAL  R.  R.  of  N.  J. 


BRANCH 


AVK^wr-va  ■  5  CHICAGO,  1020  and  1031  Utonadnoch:  BnUdinff.    BOSTON,  63  OliTer  St. 
w*  *  *CKB  .  ^  ciiKVEIiAMD,  Cnyahoea  BtUlding.    PHILABfiliHIA,  633  Arch  St. 


To  reduce  our  stock  of  Standard  Dynamometers  (enclosed 
form),  we  will  sell  a  limited  number  of  these  instruments 
at  the  same  price  as  our  open  form.  Every  station  should 
keep  one  of  these  current  standards  as  a  check  for  switch- 
board and  recording  meters  on  either  direct  or  alternating 
circuits.  We  are  in  a  position  to  fill  promptly  all  orders 
for  our 

Standard  Electrical  Instruments, 

which  include  Magnetic  Vane  Volt  and  Ammeters, 
Acme  Portable  Voltmeters.  Recording  Voltmeters, 
Cable  Testing  Apparatus,  Photometers  and  Tach- 
ometers. 

Write  to  us  before  ordering  elsewhere. 

QUEEN  Zt  CO.,  inc, 

101 1  Chestnut  St.,  Pliiladelptiia. 

New  York  Office,  116  Fnlton  Street. 

J.  <i.  GRA.'r,  AsslEnee. 


MODLDED  HIGA 


TROLLEY  LINE  INSULilTORS, 


Hangers,  Pull-Overs, 
Bracket  Arm   Insulators,  /^ 
Insulated  Crossings,  V^. 

Frogs,  Rail  Bonds,  etc. 


Section  Insulators,  Feed-In 
Strains  with  Double  Insulation, 
"H.  W.  J."  Mechanical  Clip, 
Feed  Wire  and  Tree  Insulators,  etc. 


r/T)^  VULCABESTON  '''''■'''''VX''^::^Z;'S^Z°'ii"-  "'''^'' 


H.W.JOHNS  MFG.  CO., 

340-343  Randolph  Street,  Chicago. 

NEW  TOEK.  PHILADELPHIA.  BOSTON. 


CHICAGO  SHORTHAND  INSTITUTE,  35th  St.  and  Wabash  Ave. 

A  Central  Scbool  of  (Shorthand  and  Typewriting:  of  the 
most  nodern  and  Complete  Type. 

A  COMPL,ETR  COUK<4E  OF  SHOBTHAKI>.  We  offer  yon  Bhorthand  iaetructiona 
in  abundance,  and  most  excellent  in  quality  Our  courpe  is  graded  and  arranged  in  logical  order.  We 
claim  not  a  new  system,  but  a  new  method  of  imparting  tbe  art  of  Fhorthand  by  whlcli  we  can  equip 
any  ordinary  InteiligeDt  person  for  the  execution  of  any  stenographic  work  devolving  upon  the  expert 
stenographer  or  court  reporter. 

The  method  of  instruction  employed  is  practical  and  progressive.  The  principles  aretakeu  up  and 
explained  in  an  orderly  manner,  and  the  student  directed  how  to  apply  them  correctly  In  the  work  of 
forming  the  characters  rapidly  and  artietlcally.  Ton  may  have  access  to  the  quintessence  of  the 
standard  systems— Pitman.  Slunson.  Graham.  We  guarantee  to  turn  you  out  a  lall-fledged  stenog 
rapher  capable  of  any  kind  of  stenographic  work.     The  art  is  made  a  specialty. 

Tuition,  $10.00  per  month .     Secure  class  seats  immediately. 

Evening  classes,  ^5.00  per  month.     98  per  cent,  of  our  atudents  hold  positions. 


rJJ        //f^. 


THE  BEST 
ELECTRIC  FAN 

On  the  Market. 


For  Alternating  Current, 
Wound  for  50  or  100  volts. 

The  Fan  is  14  inches  in  diameter. 
Will  always  start  when  current  is  on 
Positively  setf-lubricatiug,  will  run  a  whole 

season  without  looking  after. 
It  is  so  constructed  as  to  make  it  next  to 

impossible  to  get  out  of  line. 
It  is  carefully  made  in  every  detail,  almost 

noiseless,  and  does  not  throw  sparks. 

Agents  Wanted  in  Different  Localities. 

For  further  information  address 
THE 

W.  J.  Davis  Electric  Co., 

PITT8FIB1D,  aiASB. 


DIEHL   &   COMPANY,   385   BROADWAY,    NEW   YORK. 


AN  EMPHATIC  SUCCESS! 
THE  DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 
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STRICTLY  WEATHERPROOF." 


The  necessity  of  a  high  grade  weatherproof  insulation  that  can  be  relied 
upon  at  all  times  is  appreciated  by  every  careful  station  manager.  "O.K."  weath- 
erproof wire  has  a  perfectly  uniform  insulation  and  every  foot  of  it  is  as  good 
as  a  weatherproof  wire  can  be  made. 


WIRES  AND  «8L£S 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


We 

sell 
only 
O.K." 


We, 
only, 

sell 
0.  K." 


WE  CARRY  A  LARGE  STOCK  IN  CHICAGO. 

It  is  not  necessary  for  us  to  emphasize  the  fact  that  a  low  insulation  re- 
sistance in  your  overhead  line  means  loss  of  current,  which  is  equivalent  to  an 
actual  money  loss. 

Frompt  Shipments  from  Chicago. 

The  purchaser  who  fails  to  specify  a  particular  high  grade  of  weather- 
proof wire  is  going  to  get  the  cheapest  the  market  affords,  and  which  will,  in  all 
probability,  be  weatherproof  in  name  only.  We  fill  all  orders  for  weatherproof 
wire  with  our  celebrated  "O.  K."  product,  and  are  its  exclusive  handlers  in  this 
territory.  

Electric  Appliance  Company, 

ELECTRICAL    SUPPLIES. 
242  MADISON  STREET,  CHICAGO. 

GENERAL  WESTERN  AGENTS 

Paranite  Wires  and  Cables,    "0.  K."  Weatherproof  Wires  and  Cables. 

AND  REPRESENTING 

NEW  YORK  &  OHIO  COMPANY,   Warren,   Ohio, 

MANUFACTURERS  OF  THE  PACKARD  LAMP; 

PACKARD  ELECTRIC  COMPANY,   Warren,   Ohio, 

MANUFACTURERS  OF  THE  PACKARD  TRANSFORMER. 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 
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TELEPHONES, 
RECEIVERS, 
TRANSMinERS 
MAGNETO  and 
EXIENSION  BELLS, 
WIRE  AND  CORD, 
»00D  BR'CKETS. 
GLASS  INSULATORS. 

The  most  Complete 
Stock. 

JDIIDS  lII&iE 


'J 

MILWAUKEE,   -   WIS. 

^  Our    Instruments    are 

absolutely 


NON-INFRINGINC. 


OCTAGONAL  PINE  POLES, 
NORWAY  PINE  GROSS-ARMS, 
WHITE  OAK  PINS. 

It  win  pay  yoa  to  eet  our  prices. 
BROWNLEE  &  CO.,        -         Detroit,  Mich. 


GOOD  PATENTS 

^J[     Procured.    30  Years'  Practice. 

QRANT  INSURED.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH.  WfSlilllgton.  D.  C. 


Eomll  storage  Battery, 

For  Traction  Work,  Electric 
Lighting,  Electric  Laonch,  Tele- 
graph, Phonograph,  Surgical,  and 
for  all  purposes  where  Light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &  CO., 

154  Lake  St.,  Ohicago. 


SILK  BRAID 


For  Incandescent 

Lamp 

Filaments. 

The  greatest  care  taken  in  producing  a  uniform  article. 

'yeOSTON  BRAID  MFG. CO., 

27  Beach  Street,  Boston,  Mass. 


PINS  AND  BRACKETS 

Should  always  be  mnde  of  good  material.     We  make  a  specialty  of  flrst-class  Pins  and  Brackets,  both 

Oak  and  Locust,  and  we  wonld  aek  you  to  bear  this  in  mind  when  ordering  for  your 

Bpriog  construction.     We  also  carry  a  full  line  of 

CONSTRUCTION  MATERIAL, 

Including  Weatherproof  and  Underwriters'  Wires,  and  particularly 


BISHOP  ^^J^"   RUBBER    COVERED 
WIRES  AND  CABLES. 


Dearborn  Electric  Company, 

19  <triJrCY  STBEGT,  CHICAGO. 


'--SEND  FOR  CATAiOQUE. 


SEND  FOR 

SAMPLES 

AND 

PRICES 

OE 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


THE   NEW  /ETNA   LAMP. 


.„> 


YOU  DON'T  SEE  THE  TWIST  IN  THE  FILAMENT. 

THIS  LAMP  is  specially  adapted  to  street  and  general  railway  and  steamboat  use, 
because  it  is  absolutely  non-vibratable,  atid  we  guarantee  for  it  50  per  cent,  longer  life 
and  better  service  than  any  other  lamp  now  on  the  market.  The  filament  will  not  droop 
or  get  out  of  shape  while  in  use,  no  matter  at  what  angle  it  is  burned, 

A  good  lamp  at  a  fair  price.    Ordinary  lamps  at  ordinary  prices. 


AGENTS  WANTED  IN  LEADING  CITIES. 


WRITE  US. 


PATENT  APPLIED  FOE. 


£tna  Electric  "Works,  Hartford,  conn. 


fj^  Q_^-i-yie4.ccet., 


''^i-e-i 


k 


MANUFACTUHERS  OF 

DIRECT  CURRENT  SLOW  SPEED  MULTIPOLAR  CENERATORS  AND  MOTORS. 

'"hese  machines  are  constructed  with  external  armatures.    They  have  proved  remarkably  efficient  and  economical.     Used  largely  In  American  and  European  Lighting  and  Railway  Plants.     Slow  speed 

machiues,  made  for  direct-connection  in  sizes  from  20  H.  P.  to  2000  H.  p. 
Advaatag:e$  of  oar  EKteroal  Armatare  Type.    Maximum  peripheral  speed  of  armature  with  slowest  engine  speed.    Shortest  possible  winding  on  armature.     Lowest  internal  resistance  of 
rmature.    Only  three  to  four  volts  difference  of  p'>t9ntial  betwjea  commutator  bars.     Greitest  weight  of  copper  per  ampere  of  current.     Greatest  radiating  surface  possible.    Maximum  magnetic  effect, 
■■rmatures  cannot  burn  out.     Great  compactness.     Correct  mechanical  design.     (The  centrifugal  force  is  counteracted  effectively  by  the  inward  pull  of  the  internal  field  magnets. )     Finest  quality  of  Iron,  ex- 
ellent  finish,  absence  of  binding  wire.    In  8  years'  continuoas  service  not  one  armature  lia'*  been  replaeeil  ov  repaired 

OVER  200,000   H,  P,   IN   USE  for  Railway.  L<ightins  and  Slotor  Service.    World's  Fair  Diploma  and  Medal  for  best  direct-connected  Generator. 

MODERATE   SPEED    BIPOLAR   GENERATORS   AND    MOTORS, 

'iVlth  Siemens  Drum  Armatures,  which  are  copied  extensively  in  this  country.     We  are  bailding  these  machines  in  s'zes  from  1  H.  P.  to  150  H.  P. 
See  our  new  catalogues.     Correspondenee  soliciied. 


New  Tork,  136  Liberty  St. 
New  Orleans,  42  Union  St, 
Cincinnati,  Perin  Bldg. 


GENERAL  OFFICES,  MONADNOCK  BUILDING,  CHICAGO. 

Sales   Offices: 


Troy,  N.  Y.,  43  Fourth  St. 

Philadelphia,  531  Chestnut  St. 

St.  Louis,  Bank  of  Commerce  Bldg. 


San  Francisco.  508  CaliforDia  St. 
Toledo,  Ohio,  518  Summitt  St. 


Boston,  31  Milk  St. 
Denver.  608  Boston  Block. 
Detroit,  47  State  St. 


Buffalo,  N.  T.,  Erie  Co.  Bank  Bldg. 
St.  Paul,  50  Gilfillan  Block. 


THIS  IS  A 

BRYANT- 
CLEVELAND 

Arc  Light  Cut-out. 


Ask  your  dealer 
for  them. 


Til  NORTON 


We  represent 

R-  Thomas  &  Sons  Co, 

PORCELAIN. 


"  Ammeters  and 
Voltmeters. 


BRYANT  EliECTRIC  COMPANY, 

Bridgeport,  Conn.,  and  Cliicago,  III. 


THOS.  G.  GRIER. 
EDWARD  R.  GRIER,  , 

Managers  Western  Office, 


for 


A  standard  instrument. 
Perfect  in  construction. 
The   best    instrument   made 

general  work. 
Satisfaction  guaranteed. 
New  catalogue. 

Agents  wanted  in  leading  cities. 
Write  us  for  prices  and  you  will 

purchase. 


Charles  E.  Norton, 

INSTRUMENT  MAKER, 

Manchester,  Conn. 
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Etgete  F.  Phuxtps,  Prest 


W.  A.  Hathaway,  Treas. 


i  AMERICAN  ELECTRICAL 

PKOVIDEXCE,    B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE 

ELECTRIC   LIGHT   LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

New  York  Store,  P.  C.  Acfeerman.  10  Cortlandt  St. 

Chicago  store,  F.  E.  Donohoe,  241  Madison  St. 

MoNTRZAL  Beasch   Eugene  F.  Phillips'  Electrical  Works. 


W.  H.  Bawtib,  Secy. 

WORKS, 


IRON  ARMORED 

INSULATINB  CONPmTS. 

I        Two  Wires  in  a  Single  Tube,  the        | 
Standard  Method  of  Electric  Wiring.    | 

INTERIOR  CONDUIT  &  INSOLATION  CO., 

General  Ofiiees  and  Works:  527  W.  34th  St.,  UTew  York, 

Edwd.  H.  Johnson,  Preat.     E.  \V.  Little,  Vice-Preat.  and  Gen.  Mgr.      Chaa.  P.  Geddea,  Sec'y  and  Treaa. 


THE 


"CLARK"  WIRE, 


For  Switchboarcl,  Kallwsy  Ciid  Motor  use,  we  mate  all 
3izes  of  Stranded  and  Flexible  Wire  and  Cables  with  Clark's 
iDPQiation. 

The  Clark  Wire  has  been  before  the  public  and  in  nse  for 
the  past  nuiB  years,  and  has  met  with  universal  favor. 
Thousands  of  miles  of  this  wire  have  been  sold,  and 
are  in  nee  throughout  the  United  States  and  Foreign  Coun- 
tries, and  the  demand  for  it  is  constantly  increasing,  because 
it  always  gives  perfect  eati&f  action. 


BB.ANCn  OFFICE: 


1649,  1650,  1651  MONADNOCK  BLOC, 

C1IECA4^0.  1L.L.IXOIH. 


In  ■  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:  "  A  Thoroughly  Reli- 
able and  Desirable  Wire  in  every  respect/' 

The  Rubber  used  in  inanlatlng  onr  Wires  and  Gables  Is  es- 
pecially chemically  prepared,  and  will  not  deteriorate,  oxi- 
dize Of  crack,  and  will  remain  flexible  in  extreme  cold 
weather,  and  is  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used,  Aerial,  Under 
ground  or  Sabmarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  first  class  Insulated  Wire. 

We  shall  be  pleased  to  mail  Catalogues  with  Terms  and 
Discounts  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  Hampshire  St..  Boston.  Mass. 


HENRY  A.  CLiRK, 

Treas.and  Gen'l  Mgr. 


HERBERT  H.  EUSTIS, 

Prest.  and  Electrician. 


CM  Electric  Specialty  Mf|.  Co., 

606  Temple  Ct.,  Minneapolis,  Minn., 

MANUFACTFEEES  OF 

Switch  Boards,  Battery  Boxes,  Push  Buttons, 
Rosette  Mouldings,  Etc. 

Correspondence  eollcited. 


THE  CONSOLIDATED 


44  Broad 
Street, 


ELECTRIC 


NEW 
YORK. 


STORAGE  COMPANY. 


W«*^^- 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneamatic  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 

Fnll  Iilne  Always  la  Stocb. 

W.  R.  OSTRANDER  &  CO., 

£04  Fnlton  St.,  New  Vork. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  Y. 

^^Send  for  New  OAtaloque.     Out  August  Ist. 


PHOENIX  RUBBER  INSULATING  PAINT 

Water,  Acid  and  Practically  Fire  Proof. 

A  strictly  first-class  insulating  paint  for  armatures,  fields, 

switchboarde,  conduits,    iron    and  wood  poles,  ooDnections. 

mouldiogs,  wires,  cnt^out  boxes,   lamp  hoods  and  all  other 

kinds  of  electrical  nopliances  where  hlKh  insulation  is  desired. 

Write  for  further  particularo. 

Morris  &  MacCurdy,  mano>°ctubeb8, 

IndianapolJN.  Ind..  ir.  m  a. 

Devere  Electric  Co.,  18  Plum  St.,  Cincinnati,©.;  Standard 
Ry.  Supply  Co.,  1115  Mooadnook  Block,  Chicago,  III.;  Partrlck 
k  Garter  Co.,  Philadelphia;  John  C.  Dolph,  126  Liberty  St., 
New  York;  Western  tlectrical  Supply  Go,,  St.  Louis,  Mo.; 
Cuyahoga  Electrical  Supply  Go.,  Cleveland,  O. ;  and  BergtheU 
&  Youag  of  London,  Ecg. 


MTiiU    TUE~ 


BIHDERS  ""r^i  fj""-"/'- 


The  ELECTRA''  CARBONS. 

^3    _    ^^  A  highly  EFFICIENT  and  ECONOMICAL  Arc  Light  Service  _ 

depends  on  the  quality  of  the  Carbons. 

THE   BEST  QUALITY   IS  THE   CHEAPEST. 


•TRADE     MARK- 


High  Grade  Nuernberg  Carbons 

For  direct  and  alternating  current  Arc  Lamps,  are  the  most  economical  and  efficient  manufac- 
tured.    They  produce  a  very  brilliant  and  absolutely  steady  light. 

SEND   FOR   NEW   PRICE    LISTS   AND   SAMPLES  TO 

HUGO  REISINGER, 


TRADE      MARK- 


Highest  Award  at  the  World's  Coluro- 
blan  Exposition,  Chicago,  1893. 


Highest  Award  at  the  World^s  Colum- 
bian Exposition,  Chicago,  1893. 


No.  38  B£AV£R  STREET,  NEW  YORK, 

Sole   Iro-porter  for  ttie  "CJnited  States,  Ca.Ei.a.d.a,  Etc. 


N^NTI^xpi— It  has  come  to  my  knowledge  that  inferior  carbons  are  offered  to  the  trade  under  the  name  of  "Electra,"  which  name  has  been  properly 
\J   I   I  V^  C  ■     registered  by  me  as  my  trade-mark,  and  therefore  cannot  be  used  by  anybody  else  without  infringing  on  my   rights.     Beware   of  imitations, 
and  see  that  every  packet  of  carbons  bears  the  label  with  my  trade-mark,  "Electra." 

PHILLIPS  INSULATED  WIRE  COMPANY, 


tm^ 


CHICAGO  AGENTS: 
Electric  Appliance  Company. 


MANnrACTUKERS  OF 

"0.  K."  INSULATED  WEATHERPROOF  WIRE 

For  Electric  Railway  and  Electric  Light  Work. 


Superior  Quality.  Perfect  Insulation.  Handsome  Finish. 

New  York  Office.  39  and  41  Cortlandt  St. 
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NASHOLD  SELF-LOCKING  CLEAT. 


pBtented  In 

u.  s., 

OBoada, 
England, 
France, 

And 

Applied  for 

Tn 

(iermany. 


It  is  the  moat  practical  Cleat  made. 
It  is  made  of  finest  glazed  porcelain 
It  is  in  one  piece. 
It  lias  the  strength. 


It  will  lock  the  TVire  firmly. 
It  will  NOT  break  in  putting  up. 
It  will  NOT  hold  moisture- 
It  will  NOT  hurt  the  insulation. 


The  wire  can  easily  be  put  in  place  or  removed  without  loosening  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nashold  Cleat  Company, 


Telephone,  Harrison  636. 


934-935  Monadnock  BIdg.,  CHICAGO,  ILL. 


Stil  well's  Patent  live  Steam-Feed  Water  Pnrlfler. 

Removes  all  lmpuritles> 

Entirely   prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

W  The  Stllwell-Bierce  &  Smitli-Mle  Co,, 

^  WAYTON,  OHIO. 

Risdon  IroD  &  Lic'tlve  Wbe,  Saa  Franoleco,  Gal.,  Pacific  Ooaat  Agt 


PROPOSALS. 


The  city  of  KnoKville,  Tennessee,  is  about 
to  install  its  ovn  light  plant.  Its  light 
committee  invites  persons  or  firms  dealing 
in  electric  lighting  machinery  and  electrical 
supplies  to  correspond  with  them  in  refer- 
ence to  the  immediate  installation  of  an  up- 
to-date  electric  light  plant  of  not  less  capac- 
ity than  250  arc  lamps  of  standard  candle 
power. 

J.  B.  WiDE,  ChairmaD. 


WANTED. 

By  yonng  married  man,  position  as  electrician 
or  Bnperintendent  of  street  railway  or  electric 
light  plant.  Have  had  five  years'  experience  in 
all  branches  of  construction  and  operation.  Can 
give  best  of  references.     Address  **  K," 

Care  Westebn  Electrician, 
6  Lakeside  Building,  Chicago. 


WANTED. 

Electrical  engineer  ('2U),  married,  wants  position 
with  small  manufacLuring  company  or  in  central 
station;  eight  years'  practical  esperience  in  the 
manufacture,  in^tnllation  and  running  of  lighting, 
tracllon  and  electric  welding  machinery.  First- 
class  references.  Address  **  €'.  K.." 

Care  Western  Ei.eotbioian, 
6  Lakeside  Buildiog,  Chicago. 


WANTED. 

Competent,  energetic  young  man,  to  invest  from 
$500  to  $1,000  and  take  charge  of  the  wire  work  and 
trouble  work  of  a  good  company  in  a  growing  city. 
One  who  can  set  up  a  dynamo  and  also  understands 
telephone  line  work  preferred.  Reasonable  salary 
paid  and  steady  employment.  No  intemperate 
man  wanted.  Address  *•  4w."' 

Care  Western  Electrician, 
6  Lakeside  Building,  Chicago. 


POSITION  WANTED. 


Wish  to  make  a  change.  Know  stref-t  railway 
work  from  A  to  Z  I  welve  years'  experience  as 
master  raecha  ic,  electrician  and -auperlDtendent 
of  street  mil  way  find  lighting  plant!*.  Salary 
reasonable.  Address    "Ho9tl<T." 

Care  of  Geo  Cutter.  Rookery,  Chicago 


T.-B. 


Are  changing  oar  voltage  and  have  for  sale  20,- 
000  lights'  capacity,  sizes  from  10  to  150  lights.  ],000 
volts  primary,  52  or  'Oi  volts  secondary,  all  in  ex- 
cellent condition.     Write  for  prices. 

New  Omaha  T  -H    Electric  Light  Co., 

OMAHA,  NEB. 


Proposals. 

Notice  is  hereby  given  to  all  elec- 
tric light  companies  supplying  light 
to  cities,  that  the  contract  by  which 
the  city  of  Johnstown,  Pa.,  is  now 
lighted  will  expire  in  September, 
1S95,  and  the  councils  of  the  city  of 
Johnstown  hereby  invite  proposals 
for  the  furnishing  of  light  to  the 
city  for  a  term  of  three  or  five  years. 
About  two  hundred  (2,000  candle 
power)  arc  lamps  will  be  required. 
The  right  of  way  over  and  through 
the  streets  and  alleys  will  be  granted 
for  the  erection  of  poles  A  plant  can 
be  centrally  located  and  supplied 
with  coal  at  less  than  one  dollar  per 
ton.  All  communications  to  be  ad- 
dressed to 


City  Controller. 


J  NO.  J.  BROWN, 

JOHNSTOWN,  PA. 


GRAPHITE    SPECIALTIES 

FOB     KLKOTBICAI.     USES; 

ersphlte  Bods  of  Tsrloiu  Iienstbs,  from  1-S  Ohoi  to  lOO  Ohms  BeaUtanea 

to  tho  Inch.    Graphite  Boxes  and  Ornclblea,  BeaUtlne  Hoats 

of  4.000  Degrees.    Iniinlrles  Oladly  Answered. 

JOS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 


STEAM  ENGINEERING 

{Sfutionary,  Locomotive-  or  Marine);  Mechanics;  Mechanical  Drawing;  ElectHcity; 
Archil t-cture;  Architectural  Drawing  and  Designing;  Masonry;  Carpentry  and  Joinery; 
Oniomf/ital  a/<d  Sinicfiiral  Iron  llork;  Railroad  Engineering;  Bridge  Engineering; 
Municipal  Eu'iinefriiig;  Plumbing  and  Healing;  Coal  and  Aleial  Mining;  Prospecting, 
and  the  English  Branches.  Students  make  rapid  progress  in  learning  to  Draw  and 
Letter.  The  Steam  Engineering  coarse  is  intended  to  qualify  engineers  to  secure 
Licenses.     Send  for  free  Circular,  stating  the  subject  you  wish  to  study,  to 

The  International  Correspondence  Schools,  Scran 'ou.  Pa. 


TAUGHT' 


NICHOLAS  &  BARR, 

MANUFAOTUREEB  OF 

GATE  CITT  SOIiDBBING  FUBNA€£, 

28  "W.  Washington  Street,  Chicago,  111. 
The  Gate  city  soldering  furnace  haa  the  following; 
points  of  excellence:  1.  Economy  of  fuel. — 2.  Sim- 
plicity in  construction  and  operation. — 3.  The  only 
burner  that  cannot  be  clogged  up.— 4.  Has  a  fixed 
pump, — 5.  Especially  adapted  to  plumbers',  tinners', 
cornice-makers'  ind  roofers'  use,  and  for  conduit, 
electric  light  and  telephone  work.— 6.  Can  be  used 
with  ease  in  strong  wind  on  roofs. 


This  company  Is  manufacturing         A  CoiTipound  Magnoto  Telephone 

Which  it  sells  outright  under  a  guarantee  both  hb  to  efficiency  and  as  against  infringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile. 
This  company  le  also  prepared  to  fully  equip  Telephone   exchanees,    (furnishintr  everything  from 
the  telephone  to  the  wire  and  poles).    Private  lines,  Factory  plants,  etc.,  and  do  all   kinds  of  construc- 
tion work.     Send  for  circulars  and  price  lieta 

WKMT£RIV    TEIiEPHOXE   COlVSTRUCTIOBi    CO., 

530,  540  and  541  Monadnocb  Blk.,  Clkicago,  111, 


The  NO  WOTNY  Telephone 

Gives  service  equal  to  the  best  long-distance  Bell  telephone,  and  are  noted  for 
their  wonderful  volume  of  sound  and  clear  articulation  of  speech. 

We  also  Slannfactnre  Batteries  for  every  known  purpose,  which  have 
a  world-wide  reputation, 

THE  NOWOTNY  ELECTRIC  CO.,  Cl^ClN^ATl,  OHIO. 


H 


IGH-GRADE  TELEPHONE 

We  make  a  strictly  first-class  instrument  for  exchange  service  and 
private  lines.     It   is  a  BATTKKY   TKIiEPHOTVE   and  is 

guaranteed  not  to  infringe.     Write  for  catalogue  and  prices. 

THE   WILLIAMS   &   ABBOTT   ELECTRIC   CO., 

40  Konth  Water  street.  CliEVELAXU,  OHIO. 


25  to  800  Lights. 


and  MOTORS. 

Y^  H.  P.  and  upward. 

The  Elliott-Lincoln  Electric  Co., 

1124  Payne  Avenue, 

CIjEV£1.AK1>,  OHIO. 


a?:B:x3 


ELKHART  TRANSFORMERS, 

HORNBERGER  ELECTRIC  MFG.  CO.. 

ELKHART,  INDIANA. 


XHS 


I, 


NON  COHROSrVE. 
CONVENIENT  and  EFFECTIVE. 

Price,  SS  Cents. 

Agencies ; 

The  E.  S.  Greeley  &  Co.,  N.  Y.  &  Boston. 
Vallee  Bros.,  Philadelphia. 

L.  B.  ALLEN    Sole  Manufacturer, 

43-4S  8.  Canal   St.,   Chicago,  III. 


The 


MjUtmis. 

T.  H.  Brady,  New  Britain.  Conn..  U.  S.  A.. 

Manufacturer  of  Mast  Arms,  Pole  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
Viov'k..—  Catalogues  and  Prices  fur- 
nished on  aj^piiiution. 

COMMUTATORS 

REFILLED. 

Sionx  City  BrasM  Works. 

SlOrX  CITS,  IOWA 

Table    Push. 


u 


SEND  FOR  NEW  CATALOGUE. 

BELLS, PUSH  BUTTONS  ETC. 
HUEBEL&  MANGER, 

MANUFACTURERS 

Electrical  and  Brass  Goods, 
386-390  Graham  St.,  Brooklyn,  N.  Y. 


Storage  Batteries 

FOR  ALL  PURPOSES, 

Bradbury-5tone  Eleptric 
Storage    Co., 


NEW  INSULATING  JOINT. 


Sectional  View— Patented  July  10,  1894— Full  Size. 
For  Insnlatin^  Fixtures. 

This  joint  conforma  to  the  requirements  of  Under- 
writers' rules.     Write  for  prices  and  circulars. 

ConiDlete  Electric  CoBslrEtlon  Co., 

809  to  817  So.  7tli  St..  ST.LOUIS.  MO. 
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VICTOR  TURBINE  WATER  WHEEL. 

Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 


The  attention  of  ELECTRIC  COMPANIES  le  called  to  thia   CELEBRATED  WATER 

WHEEIj  a3  particularly  adapted  I0  their  use,  on  account  of  itti  remarbably  Hteady  motion, 
high  speed  ai.rt  gr«-at  efheieiiry  and  large  capacity  for  its  diameter,  being  <loable 
the  pon'er  ol  most  wheels  of  the  same  dianieter.  It  is  used  by  a  number  of  the  leading  electric  com- 
I'aniee  with  ffretit  eatiefactioo.  In  the  economical  use  of  water  it  ia  without  an  equal,  producing  the 
highest  per  cent  of  useful  effect  guaranteed. 

SEXn  rOK  CATAi^OGVE  AND  PAUTICVIjABS, 

The  accompanying  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  3ti  H.  P.  under  38  foet  head.  Arranged  with  12-lnch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  VIctnr  Turbines,  either  single  or  in  pairs,  on  horizontal  sbafti, 
and  where  the  eituaiion  admits  of  their  use  we  recommend  them. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  Dayton,  Ohio. 

Rlsdon  Iron  &  Locomotive  Works,  San  Francisco,  Oal.,  Pacific  Coast  Agents. 


The  Standard  Open  Circuit  Sa^' 
teries  of  the  World. 

Send  for  CiKcrrLAis  and  Pkicbb. 

THE  LECLANGHE   BATTERY  CO., 

Itl  to  117  fast  ItUt  St.,  H.  r. 


^v£ost   ID-u.ra<"tole   ^a.ttcr37-   Cells   ^xoca.-u,ce(a.- 
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Manufactured  by  The  Butlcr  Hard  Rubber  Co.,  33  Mercer  St.,  N.  Y. 


ELECTRICAL 
BOOKS. 

Orders  Fllletl  Promptly. 

Electrician  Publishing 
Company, 

6  Lakeside  Building,    -    CHICAGO. 


MICA 

Eugene  Munsell  &  Co. 

218  WATER  ST.,  N.Y. 


CUT    *HD    UI.CUT 

-  India  and  Amber  - 
Stamped  5olid  5tieet 
SEQMENTS 
..c  RHEOSTAT 


rilCANlTE 


TAPER  RINGS. 

TUBES.    - 

SEGMENTS, 

TROUGHS. 

PLATES,  CLOTH.  &c  Mica  InsuUtor  Co. 


Send  lor  Catalogue  and   Prices.  ^g  WATER  ST.     N.V. 

_       AaCNTS    WIITN    »VLL    STOCKS    ON    MANOJ. 

A    S  PARTRIDGE,  StNCL.-MR      RANDALL,  CUYAHOGA  SUPrLY  CO., 

■k  Commerce  Kd'c.  St.  Louis  59  W.  ita  St.,  Cincinn.iti.  10  S.  \V.il,;r  St.,  Clev.;laD<l. 

J.  W.  BROOKS  &  CO.,  6-:3  Vlarket  St.,  S;iii  Francisco. 


WE  NEVER  SOLD  ONE 


of  QUI-  Vacuum  Feed  Water  Heaters  and  Purifiers  until 
It.  had  first  satisfied  otir  customer  that  it  was  capable  of  saving 
money  for  him.  Our  Catalogue  will  make  this  saving  clear  to 
^ou  Shall  we  mail  it?  We  also  bmld  the  Webster  Separator 
and  Williames  Vacuum  System  of  Steam  Heating. 

Warren  Wsbster  &  Co., 


^  ^^^  NEW  YORK,  39  Oortlandt  Street. 
CHICAGO,  Monadnock  Building. 


CAMDEN,  N.  J. 


HOT  STUFF. 


C-S  SPECIALTIES. 

G-S  Flush  Double  Push  Switch. 

Single  Pole— Double  Pole— Oommntation;  3  Wire,  4  Wire. 

C-S  Flush  Key  Switch. 

single  Pole— Double  Pole— 3  Wire. 

C-S  Flush  Automatic  Switch. 


Single  Pole. 


ELECTRICALLY 
MECHANICALLY 
ARTISTICALLY 


PEERLESS. 


O-S  F  Inah  Double  Ptnh  Switch— Doable  Pole. 


THE  GUHER  ELECTRICAL  &  MFG.  CO., 

97  So.  lltK  Street,  rMladelphia,  Pa.,  U.  S.  A. 

T%tAtnfnfk     '^0''  ^^^  Western   Electrician    A^    OO 

DlNIJtnU  Electrician  Publishing  Co.,  aI     UU 

'"■■■•^■•^'    G  LakesiileBIds.,  Chicago.      'T    ■  •  ^^  ^^ 


1S21. 


ISSS. 


Morris,  Tasker  &  Co., 


No !  we  make  the  final  break  off 
from  carboDs  bo  that  it  is  impossi- 
ble to  get  heat  enough  to  fuse 
points  of  your  copper  contact 
plates;  no  filing  oS  of  rough  points, 
no  hanging  on  after  you  have  had 
a  short  circuit  or  over  load,  bound 
to  work  as  easily  after  opening 
1,000  times  as  It  does  when  opened 
the  first  time. 

WE  KNOAV  YOl'  IVEKO 
OUB   CtBCUIT    BREAli- 

KR.  and  do  not  see  why  you 
should  delay  writing  us  any  longer. 
One  burn  out  will  pay  for  a  dozen 
of  our  instruments.  To  be  ns***! 
onthn  Alternating  or  ]>i- 
rect  Current  t^yscems. 

Write  OS  at  once. 


SWEET   ELECTRIC   tc    MFC.  CO., 

GRAND  BAPinS,  MlCS. 


INCOEPOBATED 

Offices,  222  224  South  Third  Street, 
PHILADELPHIA,  PA. 


FASCAE.  IRON  WORKS,, 

Philadelphia. 

I>EI.A^VARE    IKON    ^VORKIS, 

ICew  Castle,  Uel. 


Manufacturers  of 


Boiler  Tiles 
Iron  Pljes 
Fltliis, 

EliECTRIC  liHiHT  and  BAII.- 

WAY  PIPE  POIiES  A 

BFECIAXiTX^. 


rsm 
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Electric  supplies. 
Lighting  plants. 
Engineering. 
Contracting. 
Testing. 
Railways. 

Incandescent  wiring. 
Consulting. 


Thayer  Electric  Go. 

1027  Garfield  Building, 


p 


TELEPHONE  2910. 


Don't  let  your  contracts  until  you  get  our  prices. 
Prompt  attention  given  to  all  orders. 


TRANSFORMERS. 


Jl  New  Typ 


Transformer,  Primary    Cut-outs   and 

Insulator  Brackets  all  combined. 


Na  more  brackets  pulling  o£f  of  walls. 

With  our  wall  or  cross-arm  hooks,  transformer  may  be  Hung  end 

Connected  in  Five  minutes. 
Our  new  fuse  plugs  will  not  hold  an  arc  with  6,000  volts. 
Our  Transformers  are  acknowledged  by  all  experts  to  be  the  Highest 

in  Efficiency  ever  made. 
Adopted  by  the  largest  stations  in  the  country. 
We  Challenge  Cotnpetition  in  any  form  of   test,    in    laboratory 

or  practical  use. 

Made  in  all  sizes,  6  lights  to  3,000  lights. 


Type  "1>"  Transformer  ■with  Fuse  Plug  Bemoved. 


JOHN  MUSTARD,  Betz  Baildlng,  PMladelpMa,  Pa. 
1661  Monadnock  Block,  Chicago,  III. 


Waper  Electric  Mfg.  Co. 


ST.  LOUIS, 


f 


MO. 


HAVE 

YOU 

READ 


Iiventiois,  Researches  aiil  WritiD^s  of  Nilola  Tesla, 

By  THOMAS  COSEUKBFOBD  MARTIN. 

600  Pages,  330  Illustrations  and  New  Portrait. 

PEICE,  $iOO.     Postage  Prepaid. 


SKE  PAOS:  XVI  FOR,  TABIiB  OF  CONTKNTS. 


OBDBB  AT  ONCE, 


TESLA'S 

NEW 

BOOK? 


MARO  S.  CHAPMAN,  Pres. 


THOMAS  C.  PERKINS,  Vice- Pres.  JOHN  L.  BUNCE,  Sec'y  and  Treas.  TH.  GONET,  Supt. 


THE  MATHER  ELECTRIC  COMPANY, 


Power  Generators  for  Lishtins  and  Railway  Purposes. 

Complete  Station  Equipments. 

Mather  Apparatus  for  sale  exclusively  in  their  respective  territories  by  the  following  well-known  and  reliable  Contractors: 

J.  HOLT  GATES,  1140  Monadnock  Building:.  Cliicaso,  Western  Contractor. 

B.  B.  COHO  &  CO..  a03  Broadway,  Xew  Yorli:     Slew  Torb  City.  Brooklyn  and  Tloinity  and  New  Jersey. 
e.  ai.  ANGIBB  &  CO.,  e4  Federal  St.,  Boston,  mass  :    New  England. 

8.  Sr.  BI.AK.E,  Elinira,  New  Torb:    Nortbern  and  M'estern  New  Torb. 

THE  Willi.  &  FINOK  COMPANY,  818  Market  8t.,  San  Francisco,  Cal. :    Asents  for  tlie  Pacific  Coast. 


m^ 
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THE  FREEMAN 


BATTERY 


Estimates  Furnished 

on  Application. 
Prompt  Delivery. 


CELLS. 


Standard  Sizes 

Always  on 

Hand. 


The  composition  used  in  the  manufacture  of  these  battery  cells  makes  them  positively  acid-proof,  which  result  has  never 
before  been  accomplished,  providing  additional  strength  to  such  an  extent  that  this  cell  can  be  used 

where  no  other  would  be  practical. 

Agents  Wanted  in  all  Cities.  Write  us  for  information  and  catalogue. 


Newton  Rubber  Works 

Newton  Upper  Falls,  Mass. 


The  Bryant 

CHANDELIER 
SWITCH. 


lilst  Nnmber  047. 


BRYANT 

Chandelier  Switch. 

List  Price, 
complete  with  6  ft.  Chain  and 


5  Amp. 

Extra  Braes  Chain 
Extra  Braes  Rings. 


each,  SI. 50 

per  foot,        .9^ 
each. 


.U5 


This  Chandelier  Switch  is  intended  to  he 
placed  in  the  canopy  of  the  chandelier,  and  is 
fitted  with  a  clamping  attachment  on  the  back 
which  clamps  GTonnd  the  pipe,  and  is  held  in 
place  by  a  set-ecrew.  Is  rated  at  ten  amperes. 
The  chain  can  be  dropped  down  between  the 
pipe  and  the  shell  of  the  chandelier,  or 
through  a  small  hole  in  the  canopy  outside  of 
the  chandelier.  It  is  fitted  with  brass  ring 
hanging  below  the  chandelier,  the  first  pall  of 
which  lights  the  entire  chandelier,  the  next 
pull  cutting  it  off. 

Chain  and  ring  can  be  furnished  to  special 
finish  where  desired  to  match  any  finish  or 
fixture. 


ONE  Pull  Lights  the  Entire  Chandelier. 
The  NEXT  Pull  Puts  it  Out. 


Buy  a  SAMPLE  and  you  will  buy  MORE. 


IN  STOCK  AT  NEW  YORK  AND  GHIGASO. 


WESTERN  ELECTRIC  COMPANY, 


NEW  YORK, 

Greenwicb  and  Ttimes  Streets. 

CHICAGO, 

227  to  276  Sontb  ClLHton  Street. 
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FONTAINE  CROSSING  &  ELECTRICAL  CO. 

Now  is  the  time  to  place  your  orders  for  Tentilating;  Apparatus. 


Sizes:  18  inches  to  96  inches  in  diameter. 


Wound  for  no,  220  and  50D  volts. 


DLLER'S  PATENT  COMBINATION  FAN  MOTOR 


For  public  buildings,  theaters,  hotels,  restaurants,  factories,  churches,  and  all  places  where  fresh  air  is  necessary. 
What  you  want  is  FRKt^H  Af  B,  not  the  sime  air  churned  over  and  over  again,  as  is  the  case  with  toy  Fan  Motors  of 

10  and  12  inch  variety. 

Also  Manufacturers  of         Fullep  Double-VoltaQe  DynaiTio,  Standard  Dynamos  and  Motors. 

Prices  Quoted  on  Application. 

Works  and  Main  Offices,  DETROIT,  MICH. 

Chicago  Office:  New  York  Office:  Boston  Office:  St.  Louis  Office: 

1020  Rookery.  67  Cortlandt  St.  Ro3m  20  B,  Equitable  Bldg.  7026  Michigan  Ave. 

F.  P.  THO«P,  Agt.  J.  JONES  &  SON,  Agts.  F.  P.  BARNES,  Agt.  W.  S.  MERKLE,  Agt. 


WATERHOUSE- GAMBLE 
ARC  LAMPS. 


Plain  or  Ornamental 

For  Direct  Incandescent  Circnits. 


Write  for  CATALOGUE 
and  PRICES. 


The 

Most  Economical 

Lamp  Made. 


WE  MANUFACTURE 


Switches^   Sockets,   Rosettes, 
and  Heceptacles. 


The  Perkins  Electric  Switch  Mfg,  Co,, 


CHICAGO, 

1536  Monadnock. 

G.  W.  Conover,  IMgr. 


HARTFORD.  CONN. 

PHILADELPHIA, 

806  Walnut  St. 

0.  D.  Pierce,  Mgr. 


BOSTOIf, 

182  Swtnnier  St. 
F.  B.  Smith,  Mgr. 


HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  10  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Cut  illustrates  4-way  or  commutation 
switch,  controls  a  light  or  group  of  lights 
from  any  desired  num,ber  of  points. 

SENO  FOB  GATAlLOeUE. 

HART  &  HEGEMAN  MFG.  COMPANY, 


W.  S.  EDWARDS  MFG.  CO., 


MANUFAOTUEEKS  OF 


ELECTROLIERS, 

Combination  Fixtures, 

Electric  and  Combination  Bracl^ets. 


EXCLUSIVE  DESIGNS. 


LOW  PRICES. 


Our  new  catalogue  of  Electric  fixtures  is  now  ready. 
If  you  buy  fixtures  send  for  same. 

21  and  23  East  Lake  St., 


STANDARD  PLANTE  STORAGE  BATTERIES 

Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLE. 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TO  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Higliest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  marlcet  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

(  We  will  place  an  equal  number  of  these  cells  In  serlea-circait  with  any  other  cells  of  like 

A|ll|  I  CUPC'  J  capacity,  and  submit  them  to  charge  and  discharge  cnrrentB  as  high  as  the  circuit  can  give  and 

UnALLLnUb-    J  receive;  and  we  gnarantee  no  distortion  or  deterioration  of  plate  in  oar  cells  under  currents  that 

(,  noother  cell  win  withstand. 


ELECTRIC  POWER  STORAGE  COliIFAlSTT, 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers^ 


B.  J.  Arnold,  Mem.  a.  i.  e.  e., 

Consulting  Electrical  Engineer, 

'      specialty:  Electric  Bail vays  and  Power  8t&- 

1  tlooa- 

I  574-576  Kookery,  Chicaeo. 


William  H.  Bryan, M.Am-soc.M.E. 

Mechanical  and  Electrical  Eogtneer. 

Coneultatlonp,  Reports,  Estlma'es,  Plan?,  Speci- 
■  flcationa,  Superintendence,  Tests,  Parcbasing. 
I  Designs  of  Central  Stations  a  Specialty. 

I  Turner  Boildint;.  Ht.  Louis. 


Force  Bain, 

Consnitiog, 

Designing, 

Supervising, 

CoDstractirg, 


Testing. 


Electrical  ard 
Mechanical  Engineer. 

Plans,  Specifications  and 
General  Engineering. 


Expert  In  Patent  Oanses. 


Suite  1657.  J  65S  and  1G59 
Monadnock  Building,  CHICAGO. 


The  Allen-Hussey  Co., 

General  Electricians  and  Contractors. 
Electric  light  and  power  construction,  incan- 
descent light  wiring;  telephone,  watchman's 
clock,  annunciator,  burglar  alarm,  electric  bell 
systems,  etc.  Esiimates  furnished  from  archi- 
tects' and  engineers'  specifications.  Telephone, 
Main  1061.  Established  1889;  Incorporated  1b92. 
»11-Si:t  KanclolpU  t^t.,  Chicago. 


Ih.  S.  Amstutz, 


Mechanical  and  Electrical  Engiaeer, 

Ntv  Eltetrical  Dtvices  Perfected  for 
Shop  Conatruction. 

Tests,  Plans,  EstlmateB, 
SuperTisloD  and  Expert  Opinions. 

3il>  Blackstone  Kids..  Cleveland, O 


Owen  Ford, 

710  Security  Bldg^  St.  I«oni8,  Mo,, 

Engineer  and  Contractor, 

Electric  Railways,  Lighting,  Power  and  Min 

ing.      Water  Works  Systems.      Power  Plants 

Develi.>ped  for  Electrical  TrnnsmipSion. 


On  electrical  subjects  sent 

to  any  address  on  receipt 

of   price,  postage 

Electrician  PQblishiiig  Go., 

6  Lakeside  Building, 
Chicago. 


Free, 


CHICAGO  INSULATED  WIRE  CO., 


414-416  Northern  Building,  CHICAGO. 


£ISar.^^XjXS^£IX>    1873. 
SOIiE  JKAHrFACTUREBS  OF 

HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray.    Send  for  Catalogue  and  Prices. 

wiiiiiiNeiTONlDKi..  The  Standard  Electrical  Insnlatins  Material  of  the  World.     14  Si\'§t.:  st.t 


VULCANIZED  FIBRE  GO. 


MEREST  IS! 

"The  Peer" 

OF  Alili   SNAP  SWITCHES. 

ASK  YODK  NEAREST  SUPPLY  HOnSE  FOB  IT. 


Send  for  NEW  CATALOGUE. 


The  Xew^  £iigland  STv^iteh. 


88  to  102  Cannon   St.,  BRIDGEPORT,  CONN. 


New  Dynamo  Tenders'  Hand-Book. 

By  T,  B,  BADT. 

226  Pages,  140  Illustrations      FlexibleiCloth  Binding.    Size  of  Type  Page 
5  1-2x3  inches.     Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  hook  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  5,000  of  the  new. 

Electrician  Publishing  Co., 

6  Lakeside  Building,  CHICAGO. 


WESTINeHOUSE  ElEGTRIC  &  MANUFACTURIN6  CO., 


*Xa7'FS:BT7Zl.GI^3 


We  manufacture  Complete  Installations  of 

EILHCXRIC JLL  iLFPJLRiLXXJS 

For  CENTRAL  STATION   ELECTRIC  LIGHTING, 

LONG  DISTANCE  TRANSMISSION   OF  POWER, 
ELECTRIC  RAILWAY  AND  ISOLATED  PLANTS. 

BRANCH  OFFICES  IN  ALL  LARGE  CITIES. 


riectric  Railway  Supplies 

^^^  i?BlWlf?i^'nllliifiWlllMi^^  Tlie  largest  and  most  prosperous  stree 

^^H  r<^^^^JJi^^^l9^^^to3^Y^^=>.        to  all  otliers  on  account  of  greater    strengtl 


GEARS.    PINIONS,    BEARINGS.    TROLLEYS, 
TROLLEY  WHEELS  AND  HARPS. 

railway  companies  in  tlie  country  are  using  our  supi>lies,  and  tiiey  prefer  tbem 
and  durability.  Correspondence  Solicited. 


This  Is  the  Improved 
Nuttall  Trolley. 


Try  it  once,  and  you 
will  want  no  other. 


R.  D.  NUTTALL  COMPANY 

F.  A.  ESTEP,  President  and  Treasurer. 
J.  K.  MoGINLEY,  Vice-President.  F.  S.  MARTIN,  Superintendent  of  Works. 

ALLEGHENY,  PA. 

CHAS.  J.  MAYEE,  1211  Betz  Building,  Philadelphia.  Pa.,  Middle  Statea  Sales  Department. 
OHAS.  N,  WOOD.  180  Summer  St..  Bofeton.  Mass.,  New  Eogland  States  Sales  Department. 
STANDARD  E'Y  SUPPLY  CO.,  Mosadnock  Block.  Chicafio,  111.,  N.  W.  States  Sale-  Depaitment. 
A.  S.  PARTRIDGE,  Bank  of  Commerce  Building,  St-  Louis,  Mo.,  S-  W.  States  Sales  Departmeut. 
CHAS  A.  OAVAGNA,  Neave  Building-  Cincinnati.  Ohio.  Central  States  Sales  Department. 
EDWARD  P.  SHARP,  44  Niagara  St.,  Buffalo,  N.  ¥.,  Northern  States  Sales  Department. 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS. 

Recent  Improvementa  made  in  the  New  Amerisan  Turbine  have  increased  the  power  ag  per  their  dlam« 
eter,  and  prodnced  greater  efBclenoy  from  whole  to  half  water  than  any  other  torblne,  as  evidenced  by  the 
foUowing,  copied  from  oertlfled  teste  made  at  Holyofee.  Mass.,  on  the  dates  named,  and  signed  by  A.  F.  Sir^k'. 

^    man,  engineer  in  charge  of  experiments,  and  E.  S.  Waters,  hydraulic  engineer. 

$3  The  originals  of  these  certificates  and  tests  of  other  eized  wheels  can  be  seen  at  our  office. 


Test  of  a  45-inch  Wheel— July  9,  1894, 

Test  of  a  42-lnoh  Wheel  -July  14,  1894. 

Head. 

Kev.per 
Mln. 

On.  rt. 
per  Sec. 

Horse 
Power. 

P'rOent 

Head. 

Bev.per 
Min. 

Cu.  Ft.  [  Horse 
per  Sec.  Power. 

P'rCent 

Whole  Gate 

% 

16.06 
16.42 
16.78 

n.03 

16.8U 

119.17 
122.00 
117.33 
111.83 
118.67 

141.58 
127,18 
112.60 
98.12 

82.07 

205.27 
196.19 
175.74 
149.99 
118.40 

79  76 
82.58 
82.18 
79.31 
76.62 

Whole  Gate 

% 
% 

16.33 
16.66 
16.59 
17.13 
17.48 

128.00 
134.80 
129.33 
125.25 
121.00 

134.18 
120.85 
104.85 
92  76 
70.80 

199.66 
188.14 
162.89 
142.40 
98.85 

80.60 
83.09 
82.77 
79  21 
70.60 

For  Information  and  aatalogae  write 
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ELECTRIC  LIGHTING  and 
POWER  STATIC  !fS  use 


CX3 


Westinghouse  Compound  jEngine. 

MODERATE  IN  COST,  EFFICIENT  and  DURABLE  in  opera- 
tion, and  ECONOMICAL  in  RESULTS. 

5  TO  1 ,000  H.  P. 


CATAIiOeUE  OK  AFFIilGATIOK. 


The  WESTINGHOUSE  MACHINE  COMPANY, 

PITTSBURG,  PA.,  U.  S.  A. 

SELLING  OFFICES: 

26  Oortlandt  St.,  New  York,  N.  T,  171  La  Salle  St.,  Chicago,  111.  63  State  St.,  Boston,  Maes. 

Westinghouse  Bldg.,  Pittsburg,  Pa.  210  Dreiel  Bldg.,  Philadelpliia,  Pa.  37  College  St.  Charlotte,  N.  0, 
21-23  Fremont  St.,  San  Francisco,  Gal.  259  Main  St.,  Salt  Lake  City,  Utah.  Wonderly  Bldg.,  Grand  Raids. 
All  Offices  of  thejWeetlnghonBe  Electric  &  Mfg.  Co.  And  All  Foreign  Countries.  Mich. 


For  the    WESTERN   ELECTRiCtAN, 

— Sl.OO. — 


II 8E  THG   BEST! 

Eureka  Comniutator  Compound. 

A  perfect  Compoand  for  Dynamos  and  Motora. 
Works  on  any  Commutator  with  Copper  or  Car- 
bon Brushes,  Send  for  sample;  price  75c  per  stick. 

Eureka  Compound  Co  , 

SIOUX  FAIiLS,  S-  B. 


^^;|'^>^ 


IVIAP  OF  THE  UNITED  STATES. 

A  large,  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  ot 
home  use,  is  Issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  cents  In  postage 
by  P.  S.  EcsTis,  Gen'l  Pass.  Agent,  a  B. 
&  Q.  R.  R.,  Chicago,  111. 


FUSE  WIRE)  «»"«<". 

f         Carrying 
AND    LINKS   >  Capacity 

FOR  ALL  SYSTEMS.    )  ^"^'^^r^.. 


The  Independent  Electric  Co., 

39th  St.  and  Stewart  Ave.,  Chicago. 


PORTER  &  BUERDORF. 

SALES  AGENTS  FOB 

DETROIT  SYSTEM   STREET   R'Y    MOTORS, 

Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  fioW  with 
guarantee  of  20,000  miles  without  repairs.  Instal- 
lation of  storage  battery  lighting  plante  a  specialty 
Room  80S,  Xo.  m  Qnincy  St.,  Chicaso. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


HaATINUM 


PF«r  all  PMrpoaaa. 
Sorait  ua  Natlre  Platinum  PurohfeMO. 
BAKER  &  CO.,  «08-414  New  JeneT 
Rallromd  Ave..  Newark,  N.  J. 


I  Cheap 
iTrans= 


I  portation.....nnnmiiiniiii. 


f  One-twentieth  of  a  cent  a  mile,  on 
f  the  Imperial  Wheel.  Cheaper  than 
^  other  bicycles  because  less  repairs  are 
^  needed.     Our  convincing  catalogue  for 


AMES  &  FROST  COMPANY 

CHICAQO.  ILL. 


(timw«L\%vvx%%xxx%xx%^x\\x\wiiLXX%xiiimm!«S 


E.  O,  McCOKMIOK,  D.  B.  MABTIN, 

Paas.  Traffic  Mgr.  Gen'l  Paas.  &  Ticket  Agt. 

OINOINNATI- 


SEND  FOR  OUR 

New  Catalogue  of 

Electrical 
Books. 

The  most  complete  of  Its 
kind  ever  published. 

Sent  Free  to  iny  AddreBS. 

Wnre 

In  the  We'st  for  ELEC- 
TRICAL BOOKS,  and  fill 
ordere  promptly,    pre- 
paid, on  receipt  of  price. 
GlectrleianFubltshlnK  Co.. 
6  Lakeside  Bnilding, 
CHICAGO. 


THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work. 

eives  more  poorer  as  to  diameter  with  a 
higher  percentage  of  nsefal  effect  tban  any  other 
water-wheel  heretofore  made.  All  eizes,  right  and  left 
hand,  are  bollt  from  patterne  perfected  under  systematic  tests  In 
the  Holyoke  Testing  Flame. 

Parties  having  power  plants  which  are  UDSatisfaotory,  and 
those  contemplating  the  improvement  of  powers,  will  find  it  to 
their  interest  to  Confer  with  me,  as  I  auk  willing  to  guar- 
antee results  where  others  have  fkiled,  no  mat- 
ter what  ntahe  of  turbine  has  been  in  use.  f!(TAT£ 
Kvr.HIIlRElIENTS  A2VD  8£AID  FOB  CATA- 
1.00V£. 

S.  MORGAN  SMITH.  York,  Pa. 

Estlmatee  famished  for  complete  power  plants  tot 
reioits  raara»tee4* 
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A  TBSlioiiial  froDi  1  Laboratory  of  Tlos.  A.  EJisoi, 

Oraxoe,  N.  J.,  February  G,  1S94. 
CLOy SHOCK  STEAM  BOILER  WORKS,  Brooklyn,  N.  Y. 

Dear  Sirs: — Your  letter  of  the  30th  ultimo  is  received.  I  have  a  Climax 
boiler,  and  it  is  giving  great  satisfaction.  Taking  everything  in  consideration,  it 
is,  in  my  opinion,  practically  and  theoretically,   the  best  boiler  so  far  invented. 

THOS.  A.  EDISON. 

Every  Light  and  Poiver  reader  of  the  Western  Electrician  would  do  well  to 
commit  to  memory  the  above  testimonial. 


^^  T^Trr^i^  '^TTvr  " 


CLIMAX  STEAM  GENERATOR 

Has  been  acknowledged  by  all  practical  minds  the  best  boiler  invented. 

JIANUFACTDRED  BT 

The  Clonbrock  Steam  Boiler  Co., 

564,  566,  568  and  570  SMITH  STREET, 

SEND  FOR  NEW  CATALOGUE.  BROOKLITX.  N.  Y, 

6EO.  P.  FI,IS5I,  Room  31  Equitable  Bldg.,  Boston,  Mass.,  New  England  .4  gt. 


THE  BROWNELL  &  CO.,  Dayton,  Ohio, 


Manufacturers  of 

AUTOMATIC, 

THROTTLING 

ENGINES, 

BOILERS, 

STANDPIPES, 

TANKS  and 

GENERAL 

SHEET  IRON 

WORK. 


Having  one  of  the  largest  boiler  manufactories  in  the  country, 
equipped  with  the  latest  and  most  approved  machinery,  we  are 
prepared  to  equip  Complete  Steam  Plants  ready  for  operation. 


"BRACE  UP" 


your  Boilers  with  ihe  Hnston  Pat.  Boiler  | 

Brace,   pressed    from  a  solid    piece  of   bes' 
Flange  Boiler  Steel.     No  Welds. 
Stronger,  Stiver  ana  Lighter  than  Iron* 


LUKENS  IRON  AND  STEEL  CO., 

Coatesville,  Penna. 
WRITE  FOR  PHILA    OFFICE.   403  Bullitt  Ituilding 

CIRCrLAB.  NKW  YORK  OFFICE,  a9  Broadivav. 


Gas. 
Oasoliice 


THE  OTTO 

ENGINES 


and 
Natural  6as 


Electric  Lighting. 

Sizes  2  to  250  H.  P. 

Electric  Light  Plants  in  Operation  from 
2  to  250  H.  P. 

The  Otto  Gas  Engine  Works, 

PIIILAI>RLPIIIA. 


WE  DON'T  MAKE  ANYTHING  ELSE 


i4end  for  Cataloffue  "A" 

And  Frinted  natter. 


U  T  Tabniar  and  6-lDcti  Tube  Boilers,  Flange  Steel,  Weldless  Braces,  Eclipse  Manboles. 

FULTON  STEAM  BOILER  WORKS,  RICHUOND,  IND 


•::::::::• 


'~"  -"*  7^---^ 


.-aj  l^lj  1 


y^si 


■^^^--i^^ 


mJ^^^ 


Save  Money  and  Economize 

BY  USING 

GREEN'S 
ECONOMIZER 

FOR   STEAM   BOILERS. 

Can  be  applied  to  any  type  of  boiler    without 
stoppage  of  works. 

Eigh  temperature   of  feedwater  much  above 
boiling  point. 

Catalogues,  Plans  and  Specificai  ion 
on  Application. 

^/^  SOLE  MAKERS  IN   THE  UNITED  STATES. 


THE 
IMPROVED 


ROOT 


WATER 
TUBE 


BOILER. 


THE  FUEL  ECONOMIZER  CO. 

MATTEAWAN,  N.  V. 

CHICAGO  OFFICE,  -  574  THE  ROOKERY. 


FOR    THU-^ 


BINDERS  ^'^T"^"  ^^''Ti'ci^i^, 

■^■f"    "^   ^   ■  I     ^^  OJfB     DOLLAR. 

J.  C.  BRILL  COMPANY,  -  PHILADELPHIA, 

BUILDEES  OF  EAILWAT  AND  TBAMWAT  OAES  OF  ALL  GLASSES. 


Best  Adapted  io 

High  Pressures. 

HIGHEST  ECONOMY. 

Absolutely  Dry  Steam. 


ABENDROTH  &  ROOT 

MFG.  CO., 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee 


Via  Chicago,  Milwaukee  &  S*.  Paul  R'y. 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'c'ock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats-reserved  in  advance. 

Chicago  Ticket  ofiBce,  207  Clark  Street. 


NOKTH  STAR  FOINT!^ 

Ib  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  &  Northern  B.  R.,  and  is  a  valuable 
publication  for  business  men  and  tourists  who  may 
be  interested  in  the  development  of  the  agricull 
aral,  mineral  and  timber  resources  of  Northern 
WiscouBin  and  the  Upper  Peninsula  of  Michigan. 
Thle  book,  together  with  an  illustrated  pamphle 
telling  "H'72^re  t ha  Trout  Bide  "  will  be  sent  free 
upon  application  to  Geo.  H.  Heafford,  General  Pas- 
senger Agent.   "North  Star  Route,"  Obicago.  II) 


MnproTed  Racine  High  8peod 


iUPERIOft  RE6UlAnON 
AHo  ECONOMY  roK  . 

fiEaRIcIlGHTINS 

andSENERAL  """^ 


All  sizes  carried  'i 

stock. 
Over  2, (.100  In 

use. 


Marine  and 

Yacht  Kneines. 

Porcupine 

and  Tubular 

Jtoilers. 


Special  attention  given  to  the  building  of  Electric  Motor  and  Trail  Oars, 
Iders  of  Brill  No.  21  Truck  with  solid  forged  frame,  and  "Eureka"  Maximum  Traotlon  PlvoW  Truot 


Hardware  to,,  -w^obks:  racine,  wis. 

W.  F.  PARISH,  General  Sales  Manager, 

Bome  lD«tirance  Building,  CHICAGO. 


.li^^^SL  P  H  O  S  P  H  O R-B  R  O'N'Z  E 


,     BEAR    OUR 

RECJRADE  MARKS. 


jSAaxifinovMAcmAjii,. 


Ingots,  Castings,  Wire,  Sheet  &c. 

TheRhosphor  Bronze  SmeltincCo.Limited 
2  200  washington  ave.,philadelphra.,pa. 

ORIGINAL  MANUFACTURERS  OF  PHOSPHOR'-" 

Bronze  in  theUnited  States  ano  Sole 
Makers  of"ELEPHANTBRAND"Phosphor-Bronze. 
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rr; 


The  Blectric  Storage  Battery  Co. 


DREXEL  BUILDING 

PHILADELPHIA,  PENNSYLVANIA 


C0L£  OWNERS 
^^         of  all  Storage  Battery  Patents 
heretofore  controlled  by  the 

General  Electric  Co. 

The  Brush  Electric  Co 

The  Edison  Electric  Light  Co. 

The  Conso'idated  Electric  Storage  Co. 

The  Thomson-Houston  Electric  Co. 

General  Electric  Launch  Co. 

The  Accumulator  Co, 

m 

Catalogue  giving  capaoities.  dimensions, 

weights, prices,  etc.,  on 

application. 


^^. 


SOLE 
MANUFACTURERS  OF 


hloride  Accumulator 


ininunimiimutmiur,:;!!! 


TRADE  MARK 
REG.  SEPt  n.  1X91 


^^ 


P xperience  absolutely  proves  that 
Electric  Light  and  Power 
Plants  cannot  be  reliably 
or  economically  operated 
without  Accumulators. 


ELECTRICAL  STORAGE  CELLS   OF   ANY   DESIRED   CAPACITY 


The  S.K.C.  TWO-PHASE  ALTERNATING  CURRENT  SYSTEM. 

The  only  complete  and  perfected  system  by  which  light  and  power 
can  be  supplied  from  the  same  generator  and  circuit. 

GENERATORS  have  no  moving  wire,  no  collectors  or  brushes. 
Highest  Efficiency,  Best  Regulation.  Motors  excel  in  simplicity  of 
construction  and  operation. 

Many  Plants  now  in  Operation 

Both.  East  and  "West. 

Stanley  Transformers  have  an  established  reputation  and  are  the 
standard  with  which  all  others  are  compared.  Most  efficient,  best 
regulating  and  safest.  Insured  for  1  per  cent,  per  annum.  All  stand 
ard  sizes  and  voltages  carried  in  stock  at  Fittsfield  and  Chicago. 

STANLEY  ELECTRIC  MFC.  CC^'^^Ts'^^ 

WESTERN  OFFICE,  317  DEARIORN  ST.,  CHIMGO. 


I 
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WESTERN    ELECTRICIAN. 


SECOND-HAND  -^ 


ARC  LAMPS. 


PRICES   ON  APPLICATION  TO 


58  Single  "Wood  Arc  Lamps. 
4  Double  'Wood  Arc  Lamps. 

14  Single  "West.  Elect.  Arc  Lamps. 
24  Donble  lyest.  Elect.  Arc  Lamps. 
250  Single  Sperry  Arc  Lamps. 
93  Ball  Arc  LampSi 
22  Schuyler  Arc  Lamps. 

59  Edison  Arc  Lamps. 


CHICABO  EDISON  COMPANY, 


Supply  Department  Office,  575  Rookery  Building^ 
Warehouse,  250  East  Washington  Street, 


ftbruary,l2Ui,  1895-. 


TX.K  1k«.sbln^ton  Cirbou  Co., 

plttiburgh.  Fa. 
CentlRDen: 

We  beg  to  s&y  In  iuisver  to  your  liuiulry  tbat  ae  hsut 
Lhorouehly  tested  the  HeUos  cored  carbons  maxnifaclureQ  by  your 
coSfiAay*  a*w>  **  ^i'lfl  ^^^B*  equal   In  every  respect  to  the  inportea 
KeLloc  carbons,  ;ina  vastly  superior  to  aay  otherj-eorea  carbon 
Cboe,  either  aoicestlc  or  liLPorteo. 

he   cofigrAtuIcte  yoy  upon  your  success. 

"  Yours  truly, 

ifeuos  tiXCTftlC  CO. 


In  the  words  of  Cha*5.   Bradshaw.  the  superior  quality  of  our  HeliOS 

Cored  Carbons  is  a  fact  which  "Reason  Perceives,  Experiment  verifies 
and  Experience  Confirms.'* 


HELIOS  GORED  CARBONS         SOLID  CARBONS 

For  Direct  and  Alternating  Currents.  For  Series  Arc  Lighting. 

Motor  aiii  Generator  Brnsles,  Bittery  Gaps,  Plates  ani  Specialties. 


cJ^:^!-  '^^.^-'»--«««^ 


Note  what  a  recognized  authority  has  to  say  on  the  subject. 


KEDIICKD  PRICRH  O.V  !$OIiIJ>  CARBOK8  FOR  SERIEtS  ARC  L.IGHTIItie. 

NOTE  THIS  OFFBK  :  Let  ns  know  the  price  you  are  now  paylag,  stating  yearly  consumption,  and  we  will  guarantee  to  beat 

it  from  50  cents  to  $2-00  per  tbonsand. 

The  Washington  Carbon  Company, 


X>Xa"rS3SXTXt.O-] 


^. 


'^^ 


Electric  Railway  Supplies, 

Electric  Lighting  Material, 


'■^ 


Electrical  House  Goods. 


^ 


^ 


^ 


cP 


^' 


The  Wirt  Dynamo  Brnsli, 
Wood's  Pole  Ratcbet, 
Wood's  Flexible  Pole  Bracket, 
Tbe  W.  W.  LigbtDing  Arrester, 
Electrical  Specialties. 


'^ 


Wallace  Electric  Co., 


Tbe  Wbitiingham  Electric  Car  Heater, 
E.  C.  &  S.  Co.'s  Arc  Lamp, 
lona  Sockets  and  Switcbes, 

Electric  Ligbt  and  Power  Controllers, 
Hope  Arc  Cnt-Onts. 


Jif 


<^ 


<te 


Manufacturers  and  Manufacturers'  Agents, 

307  DEARBORN  STREET,  CHICAGO. 


Or 


'^^ 


WESTERN    ELECTRICIAI^i, 


April  6,  1895 


POROUS  .♦- 

«^,/  1896. 


■Why  not  get 
the  best? 


1888 


# 


J^. 


S5^-» 


■^  Crive  ns 

^  trial  order. 


^* 


■CUPS 


824.00  SP£CXAJj 

To  Introduce  our  Dyna- 
mos and  Motors  of  larjjer 
capacity,  we  are  making  a 
specialty  of  a  high-grade 
8-light,  16  C.  P.,  110  volt 
Dynamo,  retalniag  all  the 
.  SFBcial    features    of    onr 
1  larger  machines  atasur- 
■  prlaing  low  price.     Send 

"for  circular  No.  22. 

JBOXA  &  £CK,  Manufactarera  Dynamos  and 
Motorg,  34  Market  St..  Chicago- 


GpUINE  RAWHIDE 

LflGE  LEATHER. 

'ces^^LTZS  PATENT 

PULLEY  COVER. 

'BELT  DRESSING 

—  ■'fit^Sg^^^—'  AND 

WOVEN  LEATHER  LINK  BELTING^    ^^^^^BELT  CEMENT. 
8t.I.oui8,Mo..TJ  S.A.  ^^Pjoj:(ircuIar5 

BRA.S0HE3:  164  Sammer  St.,  Boston;    113  Liberty  St  ,  New  Toik;    129  North  ad  St.,  FMladelpbla. 


'1)yj^amo 


STUDY  ELECTRICITY  AT  HOME 

By  onr  correspondence  method.     Thorough  instnictlon,  with  FREE  APPARATUS.     Moderate  terms. 
Diplomas  awarded.    Catalogue  free.  Scientific  Machinist  1  o.,  90-91  Atwater  Bldg.,  Cleveland,  O. 


-  /// — 

ySfiMS- TUBES  \ 
•5/iE£r-3^ASS  ■      I 
\BJ?AS6  W//?£ ■■  COPPER Mffl- 

m'c°a?(^55t  ai!CAGo-lLLU5A- 


COMMERCIAL  ELECTRIC  COMPANY, 


119  South  Tennessee  Street, 
INDIANAPOLIS,    -     -     INDIANA. 

DYNAMOS  and  MOTORS. 


FACTS 


fELECTRICALLY  DRIVEN  MACHINERY  IS  MODERN  AND  PROPER. 
icROCKER-WHEELER  APPARATUS  IS  THE  BEST  FOR  THIS  PURPOSE. 
I /LIBERALLY  PROPORTIONED,  A  GENEROUS  FACTOR  OF  SAFETY  AND  ALWAYS  EFFECTIVE 
IF  YOU  ALLOW  US  TO  ADVISE  YOU. 

MAKCTFACTUMEItS  AND  ELECTRICAL  ENGINEEMS, 

NEW  YORK,     CHICAGO,      BOSTON,      PHILADELPHIA. 


CROCKER-WHEELER  ELECTRIC  CO., 


INCANDESCENT  LAMPS. 


Hannfaetiirea  by 


QXUjU^^XfiO-M 


WRITE  FOR  REDUCED  PRICES. 


sooo  to  aoi?  Pine  St.,  St.  Iionis.ma. 


CEDAR 


STREET  R.  R.  TIES. 


Tfie  Valetitine-Clark  Co,, 

704-708  KOOKERT, 


OHICAQO. 


THE  MEDBIRYJISULATION 

i    1^    ALUMINUM  BRONZE 

DVERHEAD^-o" 
I^TROLLEY^^ 
<*o  £^  o#o  EquiPMENT. 

fO/r    ELECTRIC  RAILWAYS. 

BEST  in   THE   WORLD. 

THE   FIBERITE   CO.  '^'^s.-^.o 

MECHANICVILLE.N.Y. 


^O/?    SALE    /A/    £"l/'£-/?y  c/T-y. 


SELLING  AGENTS: 


Chicago,  III. 


A.  W.  SOLOMON, 

Savannah,  Ga. 

REGER  &  ATWATER, 

San  Francisco,  Cal. 


Books 


On  electrical  subjects  sent   to  any 
address  on  receipt  of  price,  postage 

Electrician  Publishing  Co., 
6  Lakeside  Bid?.,  -  CHICAGO. 


Free. 


THE  "LEWIS" 


Improved 
Cas  and  Vapor 
Engine 

For  Running  Isolated 
Electric  Plants, 


Is  warranted  to  give  a  perfectly 
steady  light,  and  to  produce  the 
eame  cheaper  than  gas  and  very 
much  cheaper  than  if  purchased 
from  a  central  plant. 

For  prices  and  particulars  -In- 
quire of  the 


WEBSTER  MFG.  CO., 


1075  AVest  Fifteenth  Street, 


Electric  Lighting  and 
Power  Apparatus, 


THE 


The  Brush  Double  Arc 
Lamp  Patents  sustained  by 


repeated  decisions 
of  IT.  S.  Courts. 


BRUSH 


ELECTRIC  CO., 


No,  10 Arc  Dynamo,  iOuiig-his,  ^.OOOonndlc  power. 


Ageucies  in  all  large  cities.  ^ 

The  Kueeell  &    Officer    Electrical 
Construction  Co.,  Denver,  Col. 

Ba^rueii  &  Hiiiis,Yokohama,  Japan.  Office  and  Worhs,  Cor.  Belden  and  Btason  Sts.. 


CLEVBL  AJIfD,  OHIO. 


I 


m 


,S&  INSTITUTE 

OF 

HNOLOC 
13  189dj 
IBHARY, 


$3  per  Annum. 


rorpjTizht.  1S9S.  by 
EIectricI*B  Pobibhiog  Compujy,  CUca^ 


EVERY  SATURDAY. 


1  O  cents  per  Copy. 
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SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

"'Tr.' HixsoT''        Simplex  Blertrical  Company, 

1137  Monadnock  Block.  CHICAGO.  75-81   Cornhill,  BOSTON,  MASS. 

INSULATED  WIRES  and  CABLES 

Aerial.  ITndersroand  and  Snbmarine. 

for  Telephone,  Telegraph,  Ijixht  and  Power. 

B.ERITE  TAPES.  Write  for  catslognes,  samples  and  prices. 

Vr.  B.  BBIXEY,  JIfr..  J.  B.  HAH,  Sen'l  Agent 

803  Broadway,  Kew  Xorfe. 
S.  F.  B.  3IORSB  &  CO.,  CAl,IFOBNIA  BIiBC.  TVKS., 

Chicago,  111.  8an  Francisco,  Cal. 

KBW^  ORI.EAKS  EIiEC.  CO.,  New  Orleans.  l.a. 


H,  DnRAHT  OHEEVEB,  f  BuslneBs  Managers. 


OEO.  T.  HANSON, 

Sen*!  Snpt. 


W.  H.  HODQINS, 

Secretary. 


THE  OKONITE  COMPANY, 


LIMITED, 


13  Park  Row,  New  York 

INSULATED 

WIRES  AiDCABLES, 

For  Aerial,  Submarine  and  Underground  Utf. 

Candee  Aerial  Wires. 
IHanson  Protecting  Tape. 
Okonite  Waterproof  Tape 

BR  A.  NCH£S:  Chicago,  Boston.  Philadelphia,  Pitrsbargh,  Minneapolis,  Cincinnati, 
Kansas  City,  Omaha,  Loaisvilie,  St.  Loois,  San  Francisco,  l.undon  and  Ho.  America. 


*0N/^^ 


NEW  TORK  &  OHIO  CO.,  'Warreii.  Ohio.  Titusville,  Pa,  March  21, 1895. 

Genti^men:— We  send  you  to-day  one  of  yonr  PACKARD  52  volt,  16  0.  P.,  T.-H.  base  lamps  as  a 
gift.  Tbi"*  lamp  has  burned  on  the  circuit  of  the  Titusville  Elecirlc  Light  h  Power  Co.  for  about  7,500 
hoars,  having  been  placed  Oct.  18,  1893,  and  removed  March  20,  IS'J  >.  It  burned  all  the  time  the  plant 
was  run,  which  is  from  about  3:30  or  4  p,  m.  to  8r30  or  9  a.  m.  in  winter,  and  from  7  or  7:30  p.  m.  to  5:30 
r>r  f>  a.  m.  in  summer;  also  many  more  hours  tor  dark  days.  Tbe  voltage  was  taken  at  different  times 
fmm  the  same  socket  where  this  lamp  was  burned  and  showed  from  54  to  55  volts  on  a  Weston  Standard 
Voltmeter.  The  lamp  wh«n  removed  was  still  burning  and  la  O.  K.  now.  We  are  very  well  pleased 
with  this  record  and  would  be  very  glad  to  receive  best  prices  on  this  type  of  lamp. 

Tours  respeotfolly,  (Signed)    BEKTON  B^as--  ^^ 

This  is  the  type  of  lamp  we  are  making  now.   f/i^/^'T^'^^^/oS^ 
NEW  YORK  &  OHIO  COMPANY.  -  -  WARREN^qftla^%)\^v 


Aetna  Railway  Insulators^^ 
Anderson  Line  Material, 

Manufactured  solely  by  ALBERT  &  1.  M.  ANDERSON, 

289  to  293  A  Street,  Boston,  Mass. 

Correspondence  Solicited. 


F.  lv£OOX3S. 

MANITFAOTDKEK  OF 

I]!VSUI.ATESD''EI.EGTRZG    WIRE^ 

'eiJK.'S.-LBTJE  OOBX>»  and  CSAJBISEIS. 


SOO  and  30S  North  Third  Street. 


PHII/ADEI.PHIA,  PA. 


TRADE  MARK. 


iROLL-DROP 

aOMMUTATORMBS. 

FOREST  CITY  ELBCTRIO  WORKS,       -       Cleveland,  Ohio. 


PBICfi  111  ST. 

16  C.  P.,  in  barrel  lots 22c 

25  C.  P.,  in  barrel  lots 27c 

32  C.  P.,  in  barrel  lots 32c 

50  C-  P.,  In  barrel  loie 5fPc 

100  C.  P.,  in  barrel  lots SI  00 

16  C.  P.  Aoch.  FilaiieDt  By.  Lamp,  24c 
Special  pricee  will  be  made  to  large 

""nsnmerf".  I* Same  hh  made  by  us  prior  to  Feb'y,  1*93  1 


OLD 
RELIABLE 


BEACON 


BEACON  VACUUM  PUMP 

&  ELECTRICAL  CO., 

Headq^narters,  Irrineton  St, 

Boston,  Mass. 

OFFICES : 
NEW  YORK:  £9  Cortlandt  Street. 
PHiL  vDtLfHlA:  213  South  5th  Streei. 
CHICAGO:  lli  5  Monadnock  Block. 


Send  ftor 
Samples. 


PARTRIDGE 
"rr  CARBON  GO 


National  India 

Rubber  Co.'s 

Wires  and  Cables. 


Factory  and  Offices: 


FREDEBICK  S.  MINOTT,  General  Manager. 

EKANCHES:  ^_.___.       _     . 

New  Tork  Office.  48J  Broadway.  H.L.Buraick,MBr.  RDICXni      R    I 
San  Francisco,  577  and  679  Market  St.  l»ni«J  ■  UU,  ■!<  ■■ 

ChicaiTO,  Metropolitan  Electric  Co.,  186-138  Fifth  Ave. 


E8TABlil»HEI>  18S9. 


The  Columbia  InGandescent  Lamp 

SUPERIOR  TO  ALL  OTHERS  IN    EC0N01V1Y,   LIFE  AND 
MAINTENANCE  OF  CANDLE  POWER. 

WE  CHALLENGE  COMPARISON.       SATISFACTION  GUARANTEED. 

Prompt  Shipments  from  St.  Louis,  New  Yorlc 
or  San  Francisco  Stock. 


THE  COLUMBIA 

Incandescent  Lamp  Co., 

Main  Office  and  Factory,  1910, 1912  anil  1914  Oliye  St.. 


New  York  Office.  1101  Havemeyer  Building. 

Chicago  Office,  1564  Monadnock  Building. 

San  Francisco,  Cal.,  Paul  Seller  Electrical  Works. 


ST.  LOUIS,  MO. 


BEST  OF  ALL  IS 

Hade  by  3.  H.  BUITKEIiIi  &.  'JO.,  96  Cortlandt  St.,  Hvw  'Torli. 

Beit  OonBtmction  and  Ingredients.  Strongest,  most  Dnrable  and  Bellable.  Size  6xaH,  60  ctfl.  p«r  .«^ 

LIBEKAI,  DISCOUNTS. 


CEDAR 


STREET  R.  R,  TIES. 

The  Valentine-Clarle  Co., 

704-706  BOOKEBY.  .  -  .  CHIOAC 


H|g 


laaiMHH 


I 

4 


-SEND  FOR  BOOKON  STEAM 


!l!rST.aSIHFH0ISDD.WLSirairaiMmtO.sl«VlMIIUI[JClllEll!mBIH. 


WESTON  ENGINES. 


High  Pressure  Boilers. 

Complete  Power  Plants. 

Estimates  and  Drawings  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 

REPKESENTATITES. 

JULIAN  SCH(X.T.  &  CO.,  -  126  Liberty  St.,  N.  Y.  City. 
HOFF.MAX-EU.SSELL  CO..  -  82  Lake  St..  Chicago,  lU. 
SnRAXTOX  *rPPT.Y  &  MACH'T  CO..  -  Scranton,  Pa. 
THOS.  K.  CAKEV  i;  BP.OS.  CO..  -y,  Light  St.,  Baltimore,  ild 
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INSURANCE 


NOW 


AT  SMALL  COST  MEANS 


PROTECTION 


FOB  THE  FUTURE  OF 


Arc  Circuit  JLig^litningr  Arrester. 


Large   Investment. 


OUR  LINE  AND  STATION  LIGHTNING 


-FOM- 


AIL  LIGHT  AND  POWER  CIRCUITS 


STILL  MEMAIN 


The  Only  Reliable  Arresters  Before  the  Public. 


lilehtnins  Arre<*ter  for  Lisht  or 
Poner  Circuits. 


The  Only  Lightning  Arresters  Emhodjing  the 

MAGNETIC  BLOWOUT  PRINCIPLE, 

WHICH  IS  ALWAYS  READY  FOR  BUSINESS, 


AND  NEEDS  NO  ATTENTION 
AJ)JU813IENT. 


OB 


SiiatioB  Iftshtnins  Arrener  fur 
Alteruatine  Circuits. 


Those  without  this  protection  should  make 
provision  novr. 

WRITE  FOR  OUR  PRICES. 


liislitiiinff  Arrester  for  Rail^K'ay  Circuits. 


BENERAL  ELECTRIC  COMPANY. 


Boston,  Mass  ,  180  Summer  St. 
New  York,  N.  Y.,  44  Broad  St. 
Syracuse,  N.  Y.,  244  West  Fayette  St. 
Buffalo,  N,  Y.,  Erie  Co.  Savings  Bk.  BIdg. 
Philadelphia,  Pa.,  509  Arch  St. 
Baltimore,  Md.,  227  East  German  St. 
Pitsburgh,  Pa.,  425  Wood  St. 


FOREIGN  DEPARTMENT; 


SA.LK8    OFFICES: 

Atlanta,  Ga.,  Equitable  Bldg. 
Cincinnati,  Ohio,  264  West  Fourth  St. 
Columbus,  Ohio,  14  North  High  St. 
Nashville,  Tenn.,  308  North  Summer  St. 
Chicago,  111.,  Monadnock  Bldg. 
Detroit,  Mich,,  13  Rowland  St. 
Omaha,  Neb.,  309  South  13th  St. 

Canada, 


(  Schenectadj',  N.  Y. 

"(  New  York  Office,  44  Broad  St. 


Kansas  City,  Mo.,  N.  Y.  Life  Bldg. 
St.  Louis,  Mo.,  Walnwright  Bldg. 
Dallas,  Tex.,  cor.  Elm  and  Griffin  Sts. 
Helena,  Mont.,  Electric  Bldg. 
Denver,  Colo.,  505  16th  Street,  Eittredge  Bldg. 
San  Francisco,  Cal.,  15  First  Street. 
Portland,  Ore.,  Front  and  Ankeny  Sts. 
Seattle,  Wash.,  Bailey  Bldg. 
Canadian  General  Electric  Co.,  Ltd.,  Toronto,  Ont. 
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Interstate  Com.  El.  Const  Co. 

Nashold  Cleat  Co. 

Proctor-Raymond  Elec.  Co. 
ftlectroliers,  etc. 

Edwards.  W.  S.  Mfg.  Co. 
Electro-Plating    laoh'y. 

Besly  A  Co.,  Chas.  H. 

General  Electric  Co. 
Engines.  f«t>s. 

Otto  Gas  Engine  Wks. 

Websier  Mfg.  Co. 
Engines,  Hteam. 

Ball  A  Wood  Co.,  The. 

Brownell  &  Co.,  The. 

Chuse  A  Co.,  J.  F. 

Erie  City  Iron  Wks. 

Racine  Hardware  Co. 

Westinghouse  Machine  Co. 

Weston  Engine  Co. 
Fan  Untfits. 

Central  Electric  Co. 

Davis  Elec.  Co.,  W.J. 

Diehl  A  Co. 

Interior  Conduit  A  Ins.  Go. 
Feed  Water  Heaters. 


Fibre. 

Butler  Hard  Rubber  Co. 
Vulcanized  Fibre  Co. 

Fire  Alarms. 

Partrick  A  Carter  Co. 
Western  Electric  Co. 

Fuse  Wire. 

Brixey,  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Electric  Appliance  Co. 
Fiberite  Co..  The. 
General  Electric  Co. 
Independent  Electric  Co. 

tias  Ijigiiting,  Electric. 

Partrick  A  Carter  Co. 

<jrears. 

Besly  A  Co.,  Chas.  H. 
Nuttall  Co.,  R.  D. 

(General  Elec.  Supplies. 

Anderson,  Albert  A  J.  M. 
Andrae  A  Sons,  J. 
Besly  A  Co.,  Chas.  H. 
Brodie  Electric  Co. 
Bryant  Electric  Co. 
Bunnell  ACo.,  J.  H. 
Butler  Mfg.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Colgate  Co.,  Geo.  L. 
Cutter  EleclTical  A  MTg.  Co. 
Dearborn  Electric  Co. 
Electnc  Api-llance  Co. 
Electric  Protection  Co. 
EUlott-Lincoln  Elec.  Co. 
Forest  City  Elec.  Wks. 
General  Electric  Co 
Interior  Conduit  A   Ins.  Co. 
Little,  F.  P.  Elec.  C.  A  S.  Co. 
Metropolitan  Electric  Co. 
Morris  &  MacCurdy; 
Nashold  Cleat  Co. 
Partrick  A  Carter  Co. 
Perkins  El.  Switch  Mfg.  Co. 
Piatt,  O.  S. 

Proctor- Raymond  Elec.  Co. 
Queen  A  Co    Inc. 
Sioux  City  Brass  Works. 
Sweet  Elec.  A  Mfg.  Co. 
Thaver  Electric  Co. 
Wallace  Electric  Co. 

(iriobes    and     Electrical 
Glass'tvare. 

Edwards,  W.  S.  Mfg.  Co. 

Graphite  Specialties. 

Bealy  A  Co.,  Chas.  H. 
I)ixon  Crucible  Co.,  Jos. 

Hard  Rubber  Goods. 

Butler  Hard  Rubber  Co. 

Fiberite  Co..  The. 

Newton  Rubber  Wks. 
Insulators  and  Insulat- 
ing Ulateriais- 

Anderson.  Albert  A  J.  M. 

Andrae  A  Sons,  J. 

Brixey,  W.  R. 

Brodie  Electric  Co. 

Bunnell  A  Co.,  J.  H. 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Crocker-Wheeler  Elec.  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Empire  China  Works. 

Fiberite  Co.,  The. 

Hart  A  Hegeman  Mfg.  Co. 

Interior   Conduit  A  Ins.  Co, 

Johns  Mfg.  Co,,  H.  W. 

Little,  F.  P.  Elec.  C.  A  S.  Co. 

Munsell  A  Co..  Eugene. 

Nashold  Cleat  Co. 

National  India  Rubber  Co. 

Newton  Rubber  Wks. 

New  York  Insulated  Wire  Co. 

NuttaliCo.,  R.  D. 

OkoniteCo.,The. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Piatt,  O.  S. 

Roebling  s  Sons  Co.,  J.  A. 

Simplex  Electrical  Go. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 
Insulated      Wires      and 
Cables— Ulagnet  Wire. 

American  Electrical  Works. 

Brixey,  W.  R. 

Brodie  Electric  Co. 

Bunnell  A  Co..  J.  H. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Independent  Electric  Co. 

Metropolitan  Electric  Co. 

Moore,  Alfred  F. 

National  India  Rubber  Co. 

New  York  Insulated  WireCo. 

OkoniteCo.,The. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Ijamps.  Incandescent. 

Aetna  Electric  Works. 

Am.  Electrical  Mfg.  Co. 

Automatic  Elec.  Spec.  Co. 

Beacon  Vac  Pump  A  Elec. Co. 

Bernstein  Electric  Go. 

Buckeye  Electric  Co. 

Central  Electric  Co. 

Columbia  Inc.  Lamp  Co. 

Dearborn  Electric  Co 

Electric  Appliance  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Globe  Electric  Light  Co. 

New  York  A  Onio  Co. 

Partrick  A  Carter  Co. 

United  Elec.   Imp.   Co. 

Waldo-Hyde.  Wm.  ' 

Westinghouse  Elec.AMfg  Co. 
Lightning  Arresters. 

Colgate  Co  .  Geo.  L. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

magnet  Wire. 

(See  Insulated  Wires.) 
mechanical  maehlnery. 

Besly  A  Co.,  Chas-  H. 
Harrington.  Son  A  Co..  F,. 


mica. 

Johns  Mfg.  Co.,  H.  W.' 
Munsell  A  Co.  Eugene. 
mining  Apparatus.  Elec. 

General  Electric  Co. 

Independent  Electric  Co. 

Westinghouse  El.  A  Mfg.    Co. 
motors. 

Andrae  A  Sons.  J. 

Brush  Electric  Co. 

C  A  C  Electric  Co. 

Central  Electric  Co. 

Commercial  Electric  Co. 

Crocker-Wheeler  Elec.  Co- 

Eddy  Elec.  Mfg.  Co. 

Elliott-Lincoln  Eleo.  Co 

Fontaine  Crossing  A  El.  Co 

Ft.Wayne  Elec.  Corporation 

GMieral  Electric  Co. 

Interior  Conduit  A  Ins    Co 

Mather  Electric  Go. 

Roth  A  Eck. 

Sioux  City  Brass  Worts 

Stanley  Elec.  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co 

Walker  Mfg,  Co. 

Wallace  Electric  Co. 

Westinghouse  El.  A  Mfg.  Cr. 
Pacising. 

Besly  A  Co.,  Chas.  H. 

Garlock  Packing  Co. 
Paints. 

Morris  A  -MacCurdy. 
Ptttents. 

Gooch,  Chas.  J. 
Phosphor  Bronze. 

Phosphor  Bronze  Sm. Co.  Lta 
Pianos  and  Organs. 

Beethoven  Piano  A  Organ  Co 
Platinum. 

Baker  A  Co. 
Poles. 

Brownlee  A  Co. 

Morris,  Tasker  &  Co 

Nuttall  Co.,  R.  D. 

Valentine-Clark  Co. 
Porcelain. 

Empire  China  Works. 

General  Electric  Co 
Publishers,  Electrical 

Electrician  Publishing  Co. 
Push  Buttons. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 
Rheostats. 

Central  Electric  Co. 

General  Electric  Co. 
(^al  Aninioniac- 

Klipsteln  A  Co.,  A. 

(Separators. 

Goubert  Mfg.  Co. 

Hine  A  Robertson  Co. 
Bilk  Braid 

Boston  Braid  Mfg.  Co. 
tSpeaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ostrander  A  Co.,  W.  R. 

Partrick  A  Carter  Co 
Speed  Indicators 

Besly  A  Co.,  Chas.  H. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co. 

Queen  A  Co.  Inc. 
Steam  Heating. 

Goubert  Mfg.  Co. 

Webster  A  Co.,  Warren. 
Storage  Batteries. 

Boswell  A  Co.,  D.  E. 

Bradbury-Stone  Elec.    S    Co 

Cons.  Electric  Storage  Co 

Electric-Power  Storage  Co 

Electric  Storage  Battery  Co. 

Porter  A  Buerdorf. 
(Street  Cars. 

Brill,  J.  G.  Co. 

Tapes,  Insulating. 

American  Electrical  Works 

Brixey,  W.  R. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co. 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonite  Co.,  The. 

Phillips  insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 
Telegraph  Apparatus. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 
Telephones. 

.\ndrae  A  Sons,  J. 

Central  Electric  Co. 

Gillette,  E.  A  F. 

Gustafson.  W.  A. 

Jameson  A  Co.,  W.  D. 

M.  &  B.  Teephone  Co. 

Partrick  A  Carter  Co. 

Tucker  Elec.  Cons.  Co. 

Western  Electric  Co. 

Western  Tel.  Const.  Co. 

Williams  A  Abbott  Elec.  Co. 
Transformers. 

Central  Electric  Co. 

Diamond  Electric  Co. 

General  Electric  Co. 

Homberger  Elec.  Mfg.  Co. 

Ft.Wayne  Elec.  Corporation. 

Stanley  Electnc  Mfg.  Co 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 
Trolley  Cord. 

Samson  Cordage  Wks. 
Trccks.  ElecTric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Turbine  ^VheelS- 

Dayton  Globe  Iron  Works  Co 

Smith,  S.  Morgan. 

Stillwell-Bierce     A      Smith- 
Vaile  Co. 

UnlTcrsities. 

Chi.  Shorthand  Institute. 

Int.  Corr.  Schools. 

Scientihc  Machinist  Co, 
^Vater  W^heels. 

Smith.  S.  Morgan. 
Wire,  Bare. 

Anderson,  Albert  A  J.  M. 

Besly  A  Co.,  Chas.  H. 

Bishop  Gutta  Percha  Co. 

Brixey,  W.  R 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Electric  Co. 

National  India  Rubber  Co. 

Nuttall  Co.,  R.  D. 

Okonite  Co.,  The. 

Phillips  Insulated  WireCo. 
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ANNUNCIATORS 


That  never  fail  to  Annunciate. 


Our  other  Specialties: 

REX  Wood-box  Bells, 
ECLIPSE  Iron-box  Bells, 
SPARK  Coils, 
WOOD  Push  Buttons, 
Floor  Pushes, 
Door  Connections,  etc.,  etc. 


"C"  STYIiK. 
Made  in  Sizes  from  4  to  20  Drops. 


Patented  Sept.  27,  1892. 


This  illustrates  the  inside  construction  of  our  Gravity-Drop  Annunciator  as 
applied  to  the  4  Drop  "Eclipse"  Case. 

No  Springs.    No  Screws.    Nothing  to  get  out  of  adjustment.    Simplicity  Itself. 


PROCTOR-RAYMOND 
ELECTRIC  CO., 

Rochester,  N.  Y. 


.E;I>H0ITE    SYSTEIil. 


Public  Notice! 

Notice  is  hereby  given  that  we  are  the  exclusive  licensee  of  the  U.  S.  Letters  Patent  No.  533,729,  granted  to  Thomas  MeCou- 

hray,  and  other  patents  connected  with  the  Auto-Telephone  System, 

On  the  2Sth  day  of  February,  1895,  we  commenced  suit  against  the  Interior  Telephone  Company,  of  203  Broadway,  New  York,  and 
against  Frank  R.  Colvin,  its  president,  for  the  infringement  of  Patent  No.  533,729,  covering  the  recarbonized  petroleum  residuum  carbon  powder  used 
in  our  transmitters,  and  to  restrain  the  further  use  of  the  invention  described  and  claimed  in  this  patent,  and  have  no  fear  of  the  result  of  this  suit. 

The  Interior  Telephone  Company  have  made  the  following  admission  in  speaking  of  the  McCoubray  patent:  "Their  patent  *  *  *  covers 
identically  the  same  powder  which  we  have  used  since  we  went  into  business."     The  Colvin  transmitters  now  in  use  infringe  our  patent. 

We  caution  all  dealers  in  and  users  of  telephones  against  purchasing  any  telephonic  transmitters  or  apparatus  infringing  this  or  other 
SEcCouhray  patents,  as  suit  will  be  brought  against  them  to  restrain  them  from  selling  or  using  such  apparatus  or  transmitters,  and  for  damages. 

Dealers  in  and  users  of  Telephones,  in  order  to  avoid  litigation  and  the  consequent  payment  of  damages,  should  purchase  their 
telephonic  apparatus  or  transmitters  from  us. 

We  are  prepared  to  give  any  reaaondble  security  to  indemnify  our  customers  in  case  suits  should  be  brought  against  them, 
or  we  will  even  agree  to  take  back  the  transmitters  or  apparatus  which  we  sell,  if  they  are  claimed  to  be  an  infringement  of  any  patent  owned 
or  controlled  by  other  manufacturers  than  ourselves,  at  a  fair  valuation,  at  any  time  our  customers  shall  have  suit  brought  against  them. 

THE  TUCKER  ELECTRICAL  CONSTRUCTION  COMP'Y, 

14-20  WHITEHALL  ST.,  NEW  YORK. 
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The  best  made? 
To  be  up  to  time? 


0 
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The  most  efficient? 

The  most  durable?     Then 


0 

0 
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Quick  results  from  a 'phone?  «i 
1^  To  save  time? 


0 


^ 
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These  'phones  are  used  on   private  lines   between 
Boston  and  Chicago. 


TELEPHONE 


SATISFACTION  GrABANTEED. 

U.  S.  Government  gives  the  "Gerson"  99  per 
cent,  for  efficiency — highest  given. 


WRITE 

W.  D,  JAMESON  &  CO., 

1 50  Broadway,  New  York, 


SOLE  AGENTS 
FOK 


THE  GERSON 

Electrical  Mfg,  Co., 


INCOKPOBATED, 


of  Philadelphia,  Pa. 


April  13,  1S95 
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The  Napoleon  of 
all  Fan  Motors  is  the 

LUNDELL 


For  Direct  or  Alternating 
Currents. 


Lundell  Alternating  Current  Motor. 


Central  Electric  Company, 


173-175  ADAHS  STREET, 
CHICAGO. 


%^^^:^w^^^i^:^'^^^'^^:^^ 


ST.  LOUIS,  MO.; 
Southern  Electrical  Supply  Co. 


KANSAS  CITY: 
Qate  City  Electric  Co. 
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INCANDESCENT  LAMPS. 


WE 

MANUFACTURE 
THE 


ii 


GLOBE. 


9P  LIFE  AND 
EFFICIENCY 
GUARANTEED. 


New  Process  of  Exhaustion  by  Mechanical  Vacuum  Pump.     Absolutely  Dry  Vacuum.     Samp.es  and  Prices  Furnished 

on  Application.     Correspondence  Solicited. 


GLOBE  ELECTRIC  LICHT  CO., 


General  Offices: 
Carter  Building 


w^ /\  rvTT"  h:  jz:?. 


vy^i=?T^ 


BCSTON,  MASS. 


X_J^. 


RECEIVER'S  SALE. 


WARING 

ELECTRIC 

COMPANY. 

The  entire  stock  of 

NOiZHK  LHMPS, 

of  ALL  candle  powers  and  voltages,  together 
with  a  large  amount  of 

MACHINERY. 

consisting  of  dynamos,  pumps,  etc.,  must  be 
SOLD  AT  ONCE  to  close  up  the  affairs  of 
the  company.     For  prices  and  terms  address 

WM.  WALDO-HYDE,  Receiver. 

Hartford,  Conn.  Manchester,  Conn. 


M.  &B. 


Desk  Set. 


Complete  Exchange  Plants. 

Metallic  or  Ground  Circuit. 

SWITCHBOARDS    ABSOLUTELY    GUARANTEED. 

ADDRESS 

M.  &  B.  TELEPHONE  CO., 


Bullitt  Building, 


Philadelphia. 


IMPORTED  CARBONS! 

GENERAL  INCANDESCENT  ARC  LAMP  CO.'S 

BERBMANN  LAMPS.       KNIBHT  ARC  LAMP. 

The  Above  Lines  Include  ARC  LAMPS  for  Every  Service. 

Address  Inquiries  to  J^^    JD»     ^^  V^XCfi  JL  •  General  Sales  Agent, 
Room  714  Havemeyer  Building,  NEW  YORK  CITY. 
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WE  ARE  NO  UNDERTAKERS.  '. 
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Don't  wait  until  tlie  life  of  the  commutator  is  exhausted 

BEFORE  SEJVDlJfG  FOR- 

THE  BOUDREAUX  DYNAMO  BRUSH. 


EACH   LAYER  OF  THIS   ANTI-FRICTION   METAL 


iO 
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c^ 


^r 


'^Z. 


% 


^, 


-V, 


o 


^^, 


o 


'^^. 


■'«* 


'^A^n 


rrx:  8i<x  ivi  o  n>r  X.A.XJ. 


INTERNATIONAL  &  WELLS  PACKING  CO.,  Stock  Yards,  R.  A.  Shields,  Electrician.— "We  take  pleasure  in  stating  that  we  have  been  using  your  brushes  on  our  com- 
mutators since  Nov.  i6th  last,  and  so  far  are  quite  satisfied  with  lesults.     They  run  free  of  sparking  and  scratching,  and  are  likely  XO   LENGTHEN 
^  THE   LIFE  OF  THE   COIWI  MUTATOR.     We  consider  them  a  great  imp-orement  on  the  old  copper  brush." 
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# 
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Mailers  Building, 
CHICAGO. 


Postal  Telegraph  Building, 
NEW  YORK. 


^ 


^   J" 


8UCKB7E 


QUALITY 
UNEQUALED. 

FACTORY 

PRODUCTION 

TRIPLED. 


Monadnock  Building,  Chicago. 


THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  O. 


EDDY  GENERATORS. 

Direct  Connected  or  Belted  for  Electric  Railways,  Central  Stations,  Isolated  Lighting  or  Power  Plants. 

EDDY  MOTORS-SLOW,  MEDIUM  OR  HIGH  SPEED. 

We  build  all  necessary  apparatus  for  the  transmission  of  Electrical 
Poiver  through  factory  or  other  buildings. 

THE  EDDY  ELECTRIC  MFG.  CO., 

WINDSOR,  CONN. 


TSV.W  YORK  OFFICE,  HAVESIESTJBB   BliDe. 

REPRESENTED  BY: 

Walter  C.  SIrlntire  &  Co..  506  Commerce  St.,  Philadelphia,  Fa. 
Western  Electrical  (Supply  Company,  t^t.  IiOni9,31o. 

F.  P.  Liittle  Electrical  Constrnctlou  &  Supply  Co.,  Buffalo,  BJ.  Y 
"W.  T.  Osborn,  Kansas  City,  3IO. 

1>.  P.  <,iOSI.IlVE,  30  0lTer8t.,Boston,  mass. 

Ail  Our  Apparatus  Guaranteed  as  Represented. 
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The  C  &  C  Electric  Company 


lVI.A.]Sn_JF^.A.Ci:TT_rFRl 


MULTIPOLAR  DTNAMOS,        BIPOLAR  DYNAMOS, 


Direct  Driven  or  Belted,  in  sizes  up  to  250  H.  P. 


Up  to  100  H.  P. 


Electric  Motors,  Automatic  or  Hand  Controlled. 
Complete  Plants  for  Power  Transmission. 
Isolated  lighting  plants.  Central  Station  Apparatus. 

General  Office: 

Liberty  Street.  NEW  YORK. 


Works; 


GARWOOD,  N.  J. 

on  CENTRAL  R.  R.  of  N.  J. 


nn  ivK^n  Avcir'ii'H  ■  i  CHICACiO,  lOSO  and  lOiSl  Blonadnock  Bnlldine.    BOSTON.  63  Oliver  St. 
BKAJSCU  Ot  JTll/MB .  J  ciiBTELAMD,  Cuyahoga  Boildlne.    PHIIiADSIiHIA,  683  Arch  8t. 


HELIOS  ELECTRIC  COMPANY, 

Factory  and  Offices, 

1310  Filbert  Street,  Philadelphia,  Pa. 

We  have  no  Stock  nor  Old  Style  Lamps  that  we  must 
get  rid  of  at  any  price— no  junk. 

THE   HELIOS  LAMPS 

Are  the  latest  patterns  and  newest  type.  Oar  Lamps  are  much  in  advance  of  any  lamp 
now  on  the  market,  because  they  are  New  and  of  Latest  Designs. 

Our  ALTERNATING  LAMPS  have  Reflector  Plates.,  Our  DIRECT  CURRENT 
Lamps  do  not  see-saw.  Our  Focusing  Lamps,  both  Direct  and  AUernating,  are  espe- 
cially adapted  for  photo-engraving  and  stereopticon  work. 


Anchor  Electric  Co.,  New  England  Agents, 

Boston,  Jlass. 
Central  Electric  Co..  Western  Agents,  Chicago. 
Moore  &  Baylis,   Agents  for  Western  New   Yorfe, 

Buffalo,  N.  T., 
Globe  Electrical  Supply  &  Construction  Co.,  New  York 

City  Agents,  Vandam  and  Greenwich  Streets, 

New  Torli. 


Mountain  Electric  Co.,  Agents  for  Colorado,  Utah, 
Wyoming  and  New  Mexico,  Denver,  Ool, 

Macbinery  Supply  Co.,  Agents  for  Southern  Cal- 
if ornia  and  Arizona,  Los  Angeles,  Cal. 

W.  T.  M-  Mottram,  Agent  for  Texas,  Dallas,  Tei. 

Canadian  General  Electric  Co.,  Canadian  Agents, 
Toronto,  Canada. 

California  Electrical  Works,  San  Francisco,  Cal. 


"Monarch"  Insulating  Material. 


A  hard,  black  composition,  which  is  not  liable  to 
crack  or  break  during  service,  or  alter  its  form  under 
ordinary  changes  of  temperature.  It  is  moulded  to 
e.xact  shape,  and  is  suitable  for  switch-blocks,  sockets, 
bushings,  telephone  bases,  and  other  parts  requiring 
accuracy  of  dimension  and  finish. 


TROLtEY  tINE  INSUtATORS. 

Insulated  with  Moulded  Mica,  and  designed   with   special 

reference  to  their  strength,  durability  and  high 

insulating  qualities. 


VUlAGABSSTOIff  ^HeatFroof  Ins-u^la^tion, 


H.  W.  JOHNS  MFG.  CO., 


New  York,        Philadelphia, 


240  and  242  Randolph  Street,  CHICAGO,  ILL. 


CHICAGO  SHORTHAND  INSTITUTE,  35th  St.  and  Wabash  Ave. 

A  Central  t^chool  of  Shorthand  and  Typewriting  of  the 
most  Modern  and  Complete  Type. 

A  COUPliETR  rOUBI>i£  OF  SUOBTHAIVl>.  Wnofler  yon  shorthand  instructions 
In  abundance,  and  most  excellent  in  quality.  Our  conrpe  is  graded  and  arranged  in  logical  ordei.  We 
claim  not  a  new  system,  but  a  new  method  of  imparting  the  art  of  shorthand  by  which  we  can  equip 
any  ordinary  Intelligent  person  for  the  execution  of  any  stenographic  work  devolving  apon  the  expert 
stenographer  or  court  reporter. 

The  method  of  Instruction  employed  is  practical  and  progressive.  The  principles  are  taken  up  and 
explained  In  an  orderly  manner,  aadthe  student  directed  how  to  apply  them  correctly  in  the  work  of 
forming  the  characters  rapidly  and  artinticaUy.  Tou  may  have  access  to  the  quintessence  of  the 
standard  systems— Pitman,  Munson,  Graham.  We  guarantee  to  turn  you  out  a  full-fledged  steaog' 
rapber  capable  of  any  kind  of  stenographic  work .     The  art  is  made  a  specialty. 

Tuition,  $10.00  per  month .     Secure  class  seats  immediately. 

Evening  classes,  5^.00  per  month.     98  per  cent,  of  onr  students  hold  positiona. 


Yl^-^r^ 


t  f1   l^ 


1 


i:^si 


Xf::^ 


^^C^2^^^U'^' 


THE  BEST 
ELECTRIC  FAN 

On  the  Market. 


For  Alternating  Current, 
Wound  for  50  or  100  volts. 

The  Fan  Is  14  Inches  in  diameter. 
Will  always  start  when  current  is  on. 
Positively  self -lubricating,  will  run  a  whole 

season  without  looking  after. 
It  is  so  constructed  as  to  make  it  next  to 

impossible  to  get  out  of  line. 
It  is  carefully  made  in  every  detail,  almost 

DOiseless,  and  does  not  throw  sparks. 

Agents  Wanted  in  Different  Localities. 

For  further  information  address 


W.  J.  Davis  Electric  Co., 

PITTISFIBL.D,  alASS. 


DIEHL    &   COMPANY,   385   BROADWAY,    NEW   YOKK. 


AN  EMPHATIC  SUCCESS! 
THE   DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 


i 


April  13,  1895 


WESTERN    ELECTRICIAN. 


THE  FREEMAN 


BATTERY 


Estimates  Furnished 

on  Application. 
Prompt  Delivery. 


CELLS. 


Standard  Sizes 

Always  on 

Hand. 


The  composition   used   in  the  manufacture  of  these  battery  cells  makes  them  positively  acid-proof,  which  result  has  never 
before  been  accomplished,  providing  additional  strength  to  such  an  extent  that  this  cell  can  be  used 

where  no  other  would  be  practical. 

Agents  Wanted  in  all  Cities.  Write  us  for  information  and  catalogue. 


Newton  Rubber  Works, 

Newton  Upper  Falls,  Mass. 


SmCE   KtiLRCIi    1st 

Our  Neiv  %  Eloclric  Light  and  Power  Gonlrollers 


HAVE  BEEN  ADOPTED  BY  CENTRAL  STATIONS 


OPERATING 


5,000 


ARC     LAMPS     AND 


60,000 


INCANDESCENTS. 


They    are    the  Only   System   which   will   Cut  nSr  your 

Motors,  Arc  Lights,  Converters,  Transformers, 

from  your   Central   Station. 


OUR  GENERAL  WESTERN  AGENTS  ARE 

WALLACE  ELECTRIC  COi^  ^^^  "^arborn  sl,  Chicago. 

ELECTRIC  SELECTOR  &  SIGNAL  CO.,  45  Broadway,  New  M, 


WESTERN    ELECTRICIAN. 
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TEI  CDUnilEC  AND  TELEPHONE 
I  CLCr  nURCO  LINE  MtTERIlL 

"We  are  In  a  position  to  ofEer  something  esceedingly  attractive  In  the  Una  of  a 

PERFECTED  BATTERY  TELEPHONE, 

Which  we  claim  to  be  the  best  battery  telephone  that  can  be  bonght  on  the  open  market  to-day. 
We  are  also  headquarters  for 

TELEPHONE  LINE  MATERIAL 

And  are  quoting  prices  that  get  the  bnsiness  on 
Iron  and  Copper  Telephone  Wire, 
Cro8B  Arms, 
Insulators. 
Pins  and  Brackets, 
And'every thing  that  goes  to  make  up  a  complete  equipment.    We  also  have  the  best  non-infringing 

TELEPHONE  SWITCHBOARD 

That  can  be  bought. 

ELECTRIC  APPLIANCE  COMPANY. 

ELECTRICAt.  SI  PPI/IES. g4a  Madison  Street,  CHICACiO. 

ROOD  PATENT'S 

^Jl     Procured.    30  Years'  Practice. 
^^      <iRAKT  INSURED.    Pamphlet,  re- 
ferences and  advice  ftee. 

CHAS.  J.  GOOCH,  Wasllngtoi.  B.  C. 


Eoswell  storage  Biltsry, 

For  Traction  Work,  Electric 
Lighting,  Electric  Launch,  Tf  le- 
graph.  Phonograph,  Surgical,  and 
for  all  purpoeea  where  Light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &  CO., 

154  Lake  St..  Chicago. 


OCTAGONAL  PINE  POLES, 
NORWAY  PINE  CROSS-ARMS, 
WHITE  OAK  PINS. 

It  will  pay  yon  to  set  onr  prices. 

BROWNLEE  &  CO.,        -  Detroit,  Mich. 


TELEPHONES, 
RECEIVERS, 
TRANSMinERS 
MAGNETO  and 
EXTENSION  BELLS, 
WIRE  AND  CORD, 
WOOD  BRACKETS, 
GLASS  INSULATORS. 

Tbe  most  Complete 
Stock. 


'J 
MILWAUKEE,   -   WIS. 

Our    Instruments    are 

absolutely 


NON-IHFRINCINC. 


JAEGER 

MINIATURE 

INCANDESCENT 
LAMPS. 

For  Series  and  Battery  Cnmnt. 

!<  TO  10  CANDLE  POWER. 


High  Efficiency.     Long  Life. 


Series  Lamps  a  Specialty. 


AUTOMATIC 

ELECTRICAL  SPECIALTY  CO., 

General  Sales  Agents, 

1 36  Liberty  St.,  New  York. 


THE   NEW  /ETNA   LAMP. 


,ii!l!llillli.v 


YOU  DON'T  SEE  THE  TWIST  IN  THE  FILAMENT. 

THIS  LA3IP  is  specially  adapted  to  street  artd  general  railway  and  steamboat  use, 
because  it  is  absolutely  non-vibratable,  and  we  guarantee  for  it  50  per  cent,  longer  life 
and  better  service  than  any  other  lamp  now  on  the  market.  Tlie  filament  will  not  droop 
or  get  out  of  shape  while  in  use,  no  matter  at  what  angle  it  is  burned. 

A  good  lamp  at  a  fair  price.    Ordinary  lamps  at  ordinary  prices. 


AGENTS  WANTED  IN  LEADING  CITIES. 


WRITE  US. 


PATFNT  APPLIED  FOR. 


.Xtna  £lectric  "Works,  Hartford,  conn. 


T^  NORTON 


"  Amineters  and 
Voltmeters. 


for 


A  standard  instrument. 
Perfect  in  construction. 
The   best    instrument   made 

general  work. 
Satisfaction  guaranteed. 
New  catalogue. 

Agents  wanted  in  leading  cities. 
Write  us  for  prices  and  you  will 

purcliase. 


Charles  E.  Norton, 

INSTRUMENT  MAKER, 

Manchester,  Conn. 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


SAL  AMMONIAC 


(EliECTKIO    BRAND) 


ForElectrical  Purposes 

Guaranteed  98/99%  and  free  of  lead  and^iron. 
If  you  want  the  best  quality  ask  your  dealer 
for  this  brand.     Imported  by 

A.KUPSTEIN  &  COMPANY. 1 22  Pearl  St..  New  York 


MOTOR  ARMiTURES  COST  MONEY 

You  can  prevent  them  from  burning  out  by  using 

THE  BRODIE  AUTOMATIC  MOTOR-SWITCH. 

It  combines  in  one  piece  of  apparatus  a  double-pole  switch,  adjustable  limit- 
switch  and  automatic  cut-out,  and  instantly  disconnects  the  motor  whenever  it  is 
overloaded  and  whenever  the  circuit  fails  from  any  cause. 

Agents  wanted  in  all  sections  of  the  country. 

For  circulars  and  prices,  address 

THE  BRODIE  ELECTRIC  CO.,    -    Manchester,  N.  H. 
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ErrOKfE  F.  Phuxips,  Prest. 


W.  A.  Hathawas.  Treaa. 


W.  H.  Sawtzb,  BeC7. 


AMERICAN  ELECTRICAL  WORKS, 

PBOTIDEXCK,    B.  I.  ... 

BARE  AND  INSULATED  ELECTRIC  WIRE, 


ELECTRIC   LIGHT    LINE  WIRE, 
INCANDESCENT  AND    FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

ANIERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

New  Tokk  Stoke,  P.  C.  Acfeerman,  10  Cortlandt  St. 

Chicago  Stoee,  F.  E.  Donohoe,  241  Madi?OD  St. 

Montkeal  Branch   Eugene  F.  Phillips'  Electrical  Works. 


IRON  ARMORED 

INSUIATINB  CONDUITS. 


Two  Wires  in  a  Single  Tube,  the 
Standard  Method  of  Electric  Wiring. 


INTERIOR  CONDUIT  &  INSULATION  CO, 

General  Offices  and  Works:  5S7  W.  34th  St.,  Xew  York. 

Edwd.  H.  Johnaon,  Preat.     E.  W.  Little.  Vice-Prest.  and  Gen.  Mgr.      Chas.  P.  Geddes,  Sec'y  and  Treas. 


THE 


"CLARK"  WIRE 


For  Switchboarcl,  Railway  aad  Motor  nee,  we  make  all 
aizes  of  Stranded  and  Flexible  Wire  and  Cables  with  Clark's 
iDpQiatioD. 

The  Clark  Wire  has  been  before  the  public  and  in  use  for 
the  pn3t  niue  years,  and  has  met  with  nniversal  favor, 
rhonaands  of  miles  of  this  wire  have  been  sold,  and 
are  in  uee  thronghont  the  United  States  and  Foreign  Coun- 
tries, and  the  demand  for  it  is  conetactly  increasing,  because 
It  always  gives  perfect  satiefactlon. 

BBAXOH  OFFICE: 

1649,  1650,  1651  MONADNOCK  BLDG., 

IJHItAGO.  ILLIXOIS. 


In  a  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:  '*  A  Thoroughly  Reli- 
able and  Desirable  Wire  in  every  respect.*' 

The  Rubber  used  in  insnlatlng  our  Wires  and  Cables  Is  es- 
pecially chemically  prepared,  and  will  not  deteriorate,  oxi- 
dize ov  crack,  and  will  remain  flexible  in  extreme  cold 
weathe''.  and  Is  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used,  Aerial.  Under 
ground  or  Submarine,  and  onr  net  prices  are  as  low,  if  not 
lower,  than  any  other  first  class  Insulated  Wire. 

We  shall  be  pleased  to  mail  Catalogues  with  Terms  anri 
Discounts  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  Hampshire  SI.,  Boston,  Mass. 


HENEY  A.   OLAEK, 

Treae.and  Gen'l  Mgr. 


UEKBEET  H.  EUSTIS, 

Prest.  and  Electrician . 


CM  Electric  SpGcialty  Mfi.  Co., 

606  Temple  Ct.,  Minneapolis,  Minn., 

aiANUFACTURERS  OF 

Switch  Boards,  Battery  Boxes,  Push  Buttons, 
Rosette  Mouldings,  Etc. 

Correspondence  eolicited. 


THE  CONSOLIDATED 


44  Broad 
Street, 


ELECTRIC 


NEW 
YORK. 


STORAGE  COMPANY. 


K«^^. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneainatic  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 

Full  Iilne  Always  tn  Stock. 

W.  R.  OSTRANDER  &  CO., 

204  Fulton  St.,  New  Xork. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  Y. 

^^Send  for  New  OATiLOOTJE.     Out  August  Ist. 


PHOENIX  RUBBER  INSULATING  PAINT 

Water,  Acid  and  Practically  Fire  Proof. 

A  strictly  first-class  insulating  point  for  armatures,   fields, 

switchboards,  conduits,    iron    and  wood  poles,  connections, 

mouldings,  wires,  cut-out  boxes,  lamp  hoods  and  all  other 

kinds  of  electrical  appliances  where  hieh  insulation  is  desired. 

Write  for  farther  particulars. 

Morris  &  MacCurdy,  MANnl!oTUEEBs, 

Indianapolis,  liid.,  tJ.  !$  A. 

Devere  Electric  Co.,  18  Plum  St.,  CiDcinnatI,  O.;  Standard 
By.  Supply  Co.,  1115  Monadnock  Block,  Chicj.go,  111.;  Partrick 
&  Carter  Co.,  Philadelphia;  John  C-  Dolph,  126  Liberty  St.. 
New  York;  Western  Electrical  Supply  Co.,  St.  Louis,  Mo.; 
Cuyahoga  Electrical  Supply  Co.,  Cleveland,  O.;  Fred  Stein- 
kamp,  Dayton,  O.;  and  Bergtheil  &  Young  of  Loudon,  Eng, 


FOK     THE- 


BINDERS  *^"^^'»*  ELECTvo'A,/, 

^  *fw^^«|     ^r  fjjf^     DOLLAR. 


INCANDESCENT  ^^^^^'^  imim  from  alternating  current  dynamos. 

lllUnilULwULIll  Series  Lamps.  Series  Sockets.  Street  Fixtures. 

Incandescent  Lamps  for  Arc  and  Multiple  Circuits. 


Trial  orders  mean  permanent  business.     Correspondence  solicited. 


BERNSTEIN  ELECTRIC  CO., 


Boston,  Mass. 


CONTKACTOBt^  FOR  COSIPIiETE  SIBWAY 

STISTEIfS  FOR  EliP.CTBlC  RAILWAXS  AND  KI.F.CTRIG 

IildlHT,  TELEPaOSIK  AJI1>  T£I/E(iBAFH  COMPANIEIS. 


EDWABU  S.  PEROT,  Presiaent. 

C.  CiAI.I.AeHEB,  Tici'-P.«s.  &  Cen.  Mgr. 

JA.S.  P.  Jtlc^CAlUE,  See.  &  Treas. 


THE  NATIONAL  CONDUIT  MANUFACTURING  CO., 

MANUFACTURERS  OF  WROUSHT-IRON  CEMEHT.LIHEI)  TUBES  FOR  ELECTRIC  SUBWA7S. 


TTorks,  HA8TI]V«^!$-ON.H1JDSO]V. 


We  own  Patent  No.  395,584,  covering  Wrought-Iron  Cement-Lined  Pipe  for  Subways  and  the  method  of  Laying.     Also.  Pntents  Nos.  413,234  and  416; 
Bubway  Constructed  by  UB  iiofv  in  use  in  the  Uiiiteu  States  and  Vanadf 


New  York  Office,  TIMES  BUir.I>lNe. 

for  Distributing  Boxes.     Over  9,000.000  feet  of  this 


a 


IDEAL"  INSULATED  COPPER  WIRE. 


TB^gL'Sl'J;, 


Approved  by  the  New  York  Board  of  Fire  Underwriters. 

The  Only  Anthorlzed  FIBRE  COVERED  WIRE  for  INSIDE,  TDBE  and  CONCEALED  WORK  GENERALLY. 

It  will  not  Deteriorate  by  long  nse,  nor  Oxidize  the  Copper.    Finished  in  the  following  Styles: 
Black  Polished,  White  and  Black  Glazed  Braid  and  White  Fireproof. 

We  can  freely  recommend  this  Wire    for  all    inside   wiring,   from  the  fact  that   recent  insulation   tests   made   by  reliable 

authorities  show  that  it  stands  very  high. 

PHILLIPS  INSULATED  WIRE  COMPANY, 


Chicago  Agents,  ELECTRIC  APPLIANCE  CO. 


Slew  Vork;Ofllce,  39  and  41  Cortlandt  St. 
Factory,  PaTrtucket,  K.  I. 
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NASHOLD  SELF-LOCKING  CLEAT. 


Stilwell's  Patent  llYe  Steam-Feed  Water  Pnrlfler. 


Patented  in 
u.  s., 

Canada, 
England, 
France, 

And 

Applied  fo 

Tn 

Germany. 


It  is  the  moat  practical  Cleat  made. 
It  ie  made  of  finest  glazed  porcelain . 
It  Is  in  one  piece. 
It  has  the  strength- 


Removesall  lmpurities» 

Entirely  prevents   scale  in  Steam 
Boilers.    Catalogue  on  application, 

W  Tie  Stilwell-Bierce  &  Smitti-Vaile  Co., 

DAYTON,  OHIO. 

oc'tlve  W'ks,  San  Fraucleca,  Cal.,  Pacific  Coast  Agt 


It  will  lock  the  wire  flrmly. 

It  win  aiOT  breaU  in  putting  np. 

It  will  NOT  hold  moisture. 

It  will  NOT  hurt  the  insulation. 


The  wire  can  easily  be  put  in  place  or  removed  witliout  loosening  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nasliold  Cleat  Company, 


Telephone,  Harrison  636. 


934-935  Monadnock  BIdg.,  CHICAGO,  ILL. 


0  TiilC 

jiAlb  Solkiig  M. 


NON  COHROSrvE, 
CONVENIENT  and  EFFECTIVE. 

Price,  as  Cents. 

Agencies : 

The  E.  S.  Greeley  &  Co.,  N.  Y.  &  Boston. 
Vallee  Bros.,  Philadelphia. 

L.  B.  ALLEN    Sole  Manufacturer, 
43-45  8.  Canal   St.,  Chicaeo,  111. 


WANTED. 

Electrical  engineer  (29),  married,  wants  position 
with  email  manufacluring  company  or  in  central 
station;  eight  years'  practical  experience  in  the 
manufacture,  installation  and  running  of  lighting, 
traction  and  electric  welding  machinery.  First- 
class  references.  Address  '*  4).  E.." 

Care  Westeen  Eleotrioian, 
6  Lakeside  Building,  Chicago. 


T,-H. 


Are  changing  our  voltage  and  have  for  sale  20,- 
000  lights'  capacity,  sizes  from  10  to  150  lights,  1,000 
volts  primary,  52  or  >04  volts  secondary,  all  in  ex- 
cellent condition.    Write  for  prices. 

New  Orraha  T  -H    Electric  Light  Co., 

OMAHA,  NEB. 


For  Sale,  Very  Cheap. 

One  10x12  Ball  High  Speed  Engine. 

One  50  H.  P.  Tubular  Boiler. 

One  60  H  P.  Tubular  Boiler. 

Worthington  Pump,  Heater,  Surgetank,  for  above. 

Sixteen  6,^3  ampere  Sperry  Arc  Dynamos. 

Hyde  Park  Electric  Light  &  Power  Company, 

7284  South  Chicago  Avenue,  Chicago. 


PROPOSALS. 

The  city  of  Knoxville,  Tennessee,  is  about 
to  install  its  own  light  plant.  Its  light 
committee  invites  persons  or  firms  dealing 
in  electric  lighting  machinery  and  electrical 
supplies  to  coirespond  with  them  in  refer- 
ence to  the  immediate  installation  of  an  up- 
to-date  electric  light  plant  of  not  less  capac- 
ity than  250  arc  lamps  of  standard  candle 
power. 

J.  R.  WADE,  ChairmaD. 


Proposals. 

Notice  is  hereby  given  to  all  elec- 
tric light  companies  supplying  light 
to  cities,  that  the  contract  by  which 
the  city  of  Johnstown,   Pa.,  is  now 
lighted    will    expire    in    September, 
1895,  and  the  councils  of  the  city  of 
Johnstown   hereby  invite   proposals 
for  the  furnishing   of   light   to   t' 
city  for  a  term  of  three  or  five  yea 
About    two   hundred    (2,000  cand 
power)  arc  lamps  will  be  require  I 
The  right  of  way  over  and  throu.,  1 
the  streets  and  alleys  will  be  grant    ' 
for  the  erection  of  poles    A  plant  c  u 
be  centrally   located    and   suppli    1 
with  coal  at  less  than  one  dollar  ft 
ton.     All  communicatio:  is  to  be  ad 
dressed  to 


City  Oontroller. 


J  NO.  J.  BROWN, 

JOHNSTOWN,  ]  V 


GRAPHITE    SPECIALTIES 

FOB      KLKOTBICAIi      USES; 

Sraplilte  Bods  of  Tarloos  IienirtliB,  from  1-S  OhBi  to  lOO  obnur  BeaUtancs 

to  the  inch,    uraphlte  Boxes  and  Orncible*,  BeaUtine  Haata 

of  4.000  Deereea.    Inqnlrlea  Olwllr  AnaTrered. 

lOS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J, 


ELECTRICITY 

Mechanics,'  Mechanical  Braioin^;  Architecture;  Architectural  Dra^oing  and 
incj;  Masonry;  (Jarpentry  and  Joinery;  Ornamental  and  Structural  Iron  Work;  Steam 
Engiiieei-ing  {Stationary,  Locomotive  or  Marine);  Railroad  Engineering;  Bridge 
Engineering;  Municipal  Engineering;  Plumbing  and  Heating;  Coal  and  Metal  Min- 
ing; Prospecting,  and  the  English  Branches.  Until  fartner  notice  experimental 
apparatus  will  be  furnished  free  to  students.  Send  for  Free  Circular,  stating  the  sub- 
ject you  widh  to  study,  to 

The  International  Correspondence  Schools,  Scranton,  Pa. 


^<^m\z.}^- 


This  company  la  manufactoring         A  CoiTipound  Magnoto  Telephone 

Which  it  sella  outright  under  a  guarantee  both  as  to  efSciency  and  as  against  infringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile. 
This  company  Is  also  prepared  to  fully  equip  Telephone   exchanges,    (furnishing  everything  from 
the  telephone  to  the  wire  and  poles).    Private  lines,  Factory  plants,  etc.,  and  do  all   kinds  of  constrnc- 
tion  work.     Send  for  circulars  and  price  lists. 

AVJB»TJBBN   TEIiEPHOlVE   CON8TRI  CTIOM    CO., 

539,  540  and  541  Illonadnook  Blk.,  Chicagro,  Hi, 


H 


IGH-GRADE  TELEPHONE 

Wo  make  a  strictly  first-class  Instrument  for  exchange  service  and 
private  lines.     It   Is  a   BATTEKY   TEIiEPHOSJE   and  is 

guaranteed  not  to  infringe.     Write  for  catalogue  and  prices. 

THE   WILLIAMS   &  ABBOTT   ELECTRIC   CO., 

46  South  Water  Street,  CLE V£ LAND,  OHIO. 


25  to  800  Lights. 


and  MOTORS. 

Yz  H.  P.  and  upward. 

The  Elliott-Lincoln  Electric  Co., 

1134  Payne  Avenue, 

CIiEVJEIiAND,  OHIO. 


MAGNETO  BELLS 

AND  TELEPEONES. 

standard  Goods.    Nn  Infringements. 
Get  Our  Prices  Before  Piirrhasiiig  Elsetvhere. 


E.  <&  F    GILLETTE. 


BAYPORT,  CONN. 


Miamisburg  Electric  Co.,  -   Miamisburg,  Ohio. 
^  fl,IMPERIAL  DRY  BATTERY. 

t  ■*4  '  Guaranteed  the  best  Dry  Battery  ever  made.  In- 
■^  ternal  short  circuiting  or  local  action  is  eliminated. 
Will  not  deteriorate  when  not  doing  work.  Will 
hdld  its  first  value  over  long  periods  of  time.  In- 
ternal resistance  small;  high  and  constant  E.  1VI  1 
Will  not  run  down  or  die  on  the  shelf.  Ko  burst 
of  seals  or  oozing  of  salts  from  the  top. 

Burnley   Cartridge  Battel  \ 

Cartridge  or  Porone  Cups  made  of  especially  p 
pared  paper      One-half  the  size  and  one-third    I 
weight  of  other  porous  cups.      Guaranteed    to    i 
equal  to  any  Salammoniac  battery  made.   The  che  i 
est  battery  now  on  the  market. 

TEMPERED  COPPER. 

All  patterns  of  tempered  copper  segments  guar 

teed  true  to  gauge,  free  Irom  defects;  no  alloy;  fin    L 

and  temper  equaled  by  none.    Exclusively  used  I 

some  of  the  largest  companies  In  the  country. 

All  Batteries  Guaranteed,    Send  for  Catalo^ae. 


NOTICE. 


To  Steam  Users,  mid  others  Interested  in  the  manit 
fdcttirc,  purchase,  or  use  of,  and  sale,  of  Steam 
Boilers. 

Having  beea  granted  Letters  Patent  on  a 
"Safely  Water  Tube  Boiler,''  of  the  '-type"  and 
"class"  in  which  the  Steam  and  Water  drums  are 
arranged  and  located  transversely  to  the  flow  of 
produces  of  combustion  in  their  travel  from  the 
furnace  to  out-take  to  stack,  of  which  the  'Stir- 
ling" and  "Pierepoint"  are  examples.  My  patents 
covering.  In  a  fuadameatal  degree,  ''evlces  and 
arrangements,  for  the  maiatenanca  of  continuous 
circulation  throughoat  the  entire  boiler  system, 
and,  it  having  become  known  to  me  that  cert-iin 
partlps  are  offdring  for  sale  boilers  of  this  class, 
forwhic^i  boilers  they  claim  such  contlouous  cir- 
culation, it  is.  therefore,  nei'essary  for  me  to  no- 
tify manufacturers,  users,  buyers  and  sellers,  and 
those  who  may  be  act  ng  a-"  agents  for  the  sale  of 
such  boilers,  that  the  t^ame  are  a  direct  infringe- 
ment of  my  patents,  which  It  is  my  purpose  to  pro- 
tect to  the  utmost  extent,  at  the  same  time  to  gua- 
rai'tee  to  all  purchasers  of  my  Boilers  the  fullest 
lirotection  against  claims  or  litigation  on  the  part 
of  any  and  all  patentees  of  Water  Tube  Eoilers. 
L.  M.  MOYES, 
[Late  Manager  Babcock  &  Wilcox  Co.] 

PATENTEE  AND   MANUFAOTTJBEB 

Combine  Safely  W^ater  Tabe  Boiler, 

411-413  WALNUT  ST.,  PHILADELPHIA- 


THOROUGHLY 

1%      RELIABLE 
elephone 
Outfits. 

(LONG  and  SHORT  DISTANCE) 

I  make  prices  to  suit  the 

construction  man,  for 

I  want  his  trade. 

W.  A. CU8TAFS0N, 

Factory,  Joliet,  III. 


(Iff    ""^ 

Uy,    Ready! 


Hotise 

Goods 
Siipplies, 


LIGHT  ^.% 

supplies,   ^ 

Telephone 
Supplies. 

ESTABLISH  ED     1867 

PARTRICK&  Carter  Co. 

Electrical  Supplies 

125  South  Z'^  St.     Philadelphia 
Catalogues  on  Application 

Send  Baeiness  Oard  aud  meotion 
Western  Eleotbioian. 
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VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  Is  called  to  this  CELEBRATED  AVA.TKR 
TiVHEEIj  as  particularly  adapted  to  their  use,  on  account  of  its  remarkably  steady  motion, 
high  speed  aiitl  great  efhciency  and  large  eapaeiiy  for  its  diameter,  being  double 
the  power  ol  most  wheels  of  the  same  diameter.  It  ia  used  by  a  number  of  the  leading  electric  com- 
pnciee  with  great  eatiefactinn.  In  the  economical  use  of  water  it  ia  without  an  equal,  producing  the 
highest  per  cent  of  usetal  effect  guaranteed. 

SEXn  FOK  CATALOGUE  AX0  PAHTICVLABS. 

The  accompanyine  engraving  represents  a  single  10-inch  Victor  Tnrbine  on  horizontal  shaft  to 
develop  36  H.  P.  under  38  foet  head.  Arranged  with  12-lnch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pullty. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  shaftB, 
aad  where  the  situaiion  admits  of  their  use  we  recommend  tbem. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  Dayton,  Ohio. 

Risdon  Iron  &  Locomotive  Works,  San  Francisco,  Oal.,  Pacific  Coast  Agents. 


ISE   THE   BEST! 

Eureka  Commutator  Compound. 

A  perfect  Compound  for  Dynamos  and  Motors 
Worbs  on  any  Cninmutatnr  with  Copper  or  Car- 
bon Brashes.  Send  for  sami^le;  price  75c  per  stick. 

Eureka  Compound  Co  , 

SIOUX  FALIiS,  S.D. 


storage  Batteries 

FOR  ALL  PURPOSES, 

Bradbury-5tone :  Electric 
Storage    Co., 

Lowell,  .       -    .■    MAu. 


THE 


CLARK 


ELECTRIC  CO.,  192  Broadway,  New  York, 

Is   the   only   concern   in   the   world 
that  makes 

Arc  Lighting 

Apparatus    for    every    purpose,    and 
for  use  on  every  current. 

Our  Arc  Lamps  can  be  used  on 
any  current  whatever 


BINDERS 


For  the  Western   Electrician 

Electrician  Publishing  Co., 
O  JjakesicLe  Bids.,       -       Chicago. 


$1.00 


ELECTRICAL 
BOOKS. 

Orders  Filled  Promptly. 

Electrician  Publishing 
Company, 

6  Lakeside  Building,    -    CHICAGO. 


Mine 
Eliminator. 

For 

Extracting 
Oil  From 
F.xhau8t. 
Knocked 
Ont  All 
Competitors 
In  Three 
Important 
Tests. 
Wend  for 
Circular. 


OUR  INDICATOR 
DEPARTMENT 


Is  complete 
with  the 
most  modern 
perfect 
articles 
in  the  line, 
t^end  for 
Catalosrnp. 
Reducing 
"Wheels. 
Flanimeters, 
F>tc 


As  a 

Dividend 

Payer 

Nothing  Is  so  profit- 
able In  a  small  way  as 

EUREKA  PACKING. 

Send  for  Sample. 

Mine  & 
Robertson  Co., 

7U  Ooi'tlaiiilt  !$t,, 
NKW  VORK. 


ROBERTSON'S 
STEAM 
SEPARATOR. 

The  most  efficient 
device  for  separat- 
ing Tvater  and  live 
steam. 

Get  Circular, 


RokrtsoD' 

I  Exhaust  Pipe 

Heal 

A 

First-class 

Article 

At 

Very  low 

Price. 

You  Need  One, 


The  Standard  Open  Circuit  B€iifi- 
teries  of  the  World. 

Send  for  CmcuLAK  and  Prices. 

THE  LECLANGHE  BATTERY  CO., 

111  to  in  last  ttut  St.,  t.  r. 


For  the    WESTERN   ELECTRICIAN. 
— sx.oo. — 


NEW  INSULATING  JOINT. 


Sectional  View— Patented  July  10,  1891— Fall  Size. 
For  Insulating  Fixtures. 

Thia  joint  conforms  to  the  requirements  of  Under- 
writers' rules.     Write  for  prices  and  circulars. 


Complete  Electric 


Co., 


809  to  817  So.  7th  St..  ST.LOUIS,  MO. 


JraPaslte. 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A., 

Manufacturer  of  Mast  Arms,  Pole  aod 
Swingine;  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
Work.  —  Catidogues  and  Prioee  fuV' 
nished  on  application. 


Table    PusI 


SEND  FOR  NEW  CATALOGUE. 

BELLS,  PUSH  BUTTONS,  ETC. 

HUEBEL&  MANGER, 

MANUFACTURERS 

Electrical  and  Brass  Goods, 
386-290  Graham  St.,  Brooklyn,  N,  Y, 


Change  Desks! 

— isn't  it  almost  time  ? 

proud  of— that   orna- 
ment the  most 
elaborate  office 
— best  material 
and    splendid 
fini.sh.      We'll 
return     the 
money  \i  you 
int   to   send 
e  desk  back, 
oil      won't 
lilt    to. 

Roll     Top 
Office   Desk, 

solid  oak, 
highly  pol- 
isht,d  t«o  extension  slides  p^lcn^  I  (k  and  perfect 
flexible  slide  roll  top  antique  hmshod,  castered. 
hiRh  curtain  4  ft  $17  go  4  ft  6  in  $18.50;  5  ft-. 
$20  50.  Ljw  ciitain,  4  ft.,  $14.75;  4  ft-  6  in., 
$17.00;    5  ft.,  $18.75. 

Flat  Top  Desk,  solid  oak,  highly  polished,  two 
extension  slides,  antique  finish,  castered,  4  ft.,  $9.50; 
4  ft.  6  in.,  $10.00;  5  ft.,  $10.50.  Send  for  descrip- 
tive circular. 

Montgomery  Ward  &  Co., 

111=118  Michigan   Ave.,     Chicago. 

TER'VIS         Cash  with  order,  or  will  ship  to  our 

own       address      and     draw      through 

your  bank  with  draft  attached   to  Bill  of  Lading. 


NewYork  Insulated  Wire  Co., 


Sole  AXan.-u.factvi.x>e3^ei, 


Grimsliaw  White  Core  and  Ra^en  Core  Wires,     Grimshaw  Dndergronnd  Lead  CoYered  Cables, 

Competition  Line  Wires,  Griishai  Tapes  and  Splicing  Componnd, 
Yulca  Bnshings,  all  sizes,  Vnlca  Electrical  Wire  Ducts  for  Interior  Constniction. 


MAINOmOE:  (  OHIOAQO:  BOSTON; 

l»-n  Oortlandt  Street,  New  York.  BEANOHES :!  78-82  FranMln  Street.  Oongress  Street. 


SANFBANOISCG: 
102  Ssoramento  Street. 
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SECOND-HAND 


ARC  LAMPS 


PRICES   ON  APPLICATION  TO 


58  Single  Wood  Arc  Lamps. 
4  Double  "Wood  Arc  Lamps. 

14  Single  West.  £lect.  Arc  Lamps. 
24  Donble  West.  £lect.  Arc  Lamps. 
250  Single  Sperry  Arc  Lamps. 
93  Ball  Arc  Lamps^ 
22  Schuyler  Arc  Lamps. 

59  £dison  Arc  Lamps. 


CHICAGO  EDISON  COMPANY 


Supply  Department  Office,  575  Mookery  Building, 
Warehouse,  250  East  Washington  Street, 


WATERHOUSE- GAMBLE 
ARC  LAMPS. 

Plain  or  Ornamental 

For  Direct  Incandescent  Circuits. 


Write  tor  CATALOGUE 
and  PRICES. 


The 

Most  Economical 

Lamp  Made. 


WE  MANUFACTURE 


Switches,   Sockets,   Rosettes, 
and  Heceptacles. 


The  Perkins  Electric  Switch  Mfg,  Co., 


CHICAGO, 

1536  Monadnock. 

G.  W.  Conover,  Mgr. 


HARTFORD,  CONN. 

PHILADELPHIA, 

806  Walnut  St. 
0.  D.  Pierce,  Mgr. 


BOSTON, 

182  Summer  St. 
F.  B.  Smith,  Mgr. 


QUALITY  is  onr 
Standard  of  Value. 


THE  ONITED  ELECTRIC 
IMPROVEMENT  CO., 

19th  St.  and  Allegheny  Ave.,  Philadelphia, 

lanufacturing  and  ConstTUcting 
Electrical  Engineers. 


Complete  Alternating  Current  Equipment  for  Central  Stations. 

Direct   Current   Multipolar   and   Bipolar   Dynamos   for   Isolated    Plants, 

Storage  Battery  Installations  and  Power  Transmissions. 
Improved  Long  Distance  Series  Incandescent  Apparatus  for  Street  and 

Commercial  Illumination. 
Series  Incandescent  Lamps  for  any  Current  and  to  fit  any  Standard  Socket. 
Transformers,  Motors  and  Arc  Lamps  for  Alternating  Currents. 
The  Wirt  Improved  Volt  and  Ampere  Meter  for  Direct  and  Alternating 

Currents — dead  beat  and  can  be  left  in  circuit  continuously. 
Estimates  Furnished  for  Complete  Switch  Boards. 
Storage  Battery  Installations  for  any  Capacity  or  Service. 
Correspondence  Solicited. 


WE  MAKE  MANY  OTHER  SPECIALTIES! 

WHAT  ARE  THEY? 

Send  for  Catalogue 
894  and  see. 


BUTLER  MANUFACTURING  CO.,  46  S,  Clinton  Street,  CHICAGO. 
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METROPOLITAN  ELECTRIC  COMPANY, 

186  and  188  Fifth  Ave.^  Chicago,  U.  S.  A. 

We  are  fully  stocked  for  the  Spring  trade  and  solicit  your  patronage  for 

WEATHERPROOF 

RUBBER 

MAGNET 

ANNUNCIATOR  AND  OFFICE  M.E  J.JLtJJ^ 


•WTEES  AND   CABLES. 


Batteries,  Bells,  Annunciators,   Metropolitan  Incandescent  Lamps,   Mac  Tape,   Etc.,  Etc.,  Etc 


Electric  supplies. 

Lighting  plants. 

Engineering. 

Contracting. 

Testing. 

Railways. 

Incandescent  wiring. 

Consulting. 


TJiajfer  Electric  Go. 

1027  Garfield  Building, 


P 


TELEPHONE  2910. 


Don't  let  your  contracts  until  you  get  our  prices. 
Prompt  attention  given  to  all  orders. 


The  Bryant 

CHANDELIER 
SWITCH. 


List  Xamber  947, 


BRYANT 

Chandelier  Switch. 


List  Price. 
j^     5  Amp,,  complete  with  6  ft.  Chain  and 

Kijg, each,  SI. 50 

Extra  Brass  Chain,        -        -     per  foot,        .05 
I     Kxtra  Brass  Eings,    -        -        -        each,        .05 

This  Chandelier  Switch  ia  intended  to  be 
placed  in  the  canopy  of  the  chanrfelJer,  and  is 
fitted  with  a  clamping  attachment  on  the  back 
which  clamps  eronnd  the  pipe,  and  is  held  in 
place  by  a  set-screw.  Is  rated  at  ten  amperes. 
The  chain  can  be  dropped  down  betweeo  the 
pipe  and  the  shell  of  the  chandelier,  or 
through  a  small  hole  in  the  canopy  outside  of 
the  chandelier.  It  is  fitted  with  brass  ring 
hanging  below  the  chandelier,  the  first  pull  of 
which  lights  the  entire  chandelier,  the  next 
pull  cutting  it  off. 

Chain  and  ring  can  be  furnished  to  special 
finish  where  desired  to  match  any  finish  or 
fixture. 


ONE  Pull  Lights  the  Entire  Chandelier. 
The  NEXT  Pull  Puts  it  Out. 


Buy  a  SAMPLE  and  you  will  buy  MORE. 


IN  STOCK  AT  NEW  YORK  AND  CHICAGO. 


WESTERN 


COMPANY, 


NEW  YORK, 

Greeovjcti  and  Tbames  Streets. 

CHICAGO, 

227  to  276  Sooth  Cliflton  Street. 
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The  W&sbloi^toti  carbon  Co.«\ 

PJttBbureh,  Pa." 
Gentlemen: 

We  beg  to  say  In  answer  to  your  Inquiry  that  we  bam 
thorouehly  tcstea  the  Helios  cored  carbon^  manufacturea  liy  your 
compixiy,  atia  we  find  them  eqiJaJ  in  every  respect  to  the  importea 
Helios  carbons,  ana  vastly  superior  to  aoy  olher-corea  carbon 
fuioe,  either  ooicestlc  or  iicDorten. 

Vie  cofieratuicte  yoy  upon  your  success. 


In  the  words  of  Chas.   Bradshaw,  the  superior  quality  of  our  Helios 

Cored  Carbons  is  a  fact  which  "Reason  Perceives,  Experiment  verifies 
and  Experience  Confirms." 

HELIOS  CORED  CARBONS         SOLID  CARBONS 

For  Direct  and  Alternating  Currents.  For  Series  Arc  Lighting. 

Motor  M  (Jenerator  Brnstes,  Battery  Gups,  Plates  M  Specialties. 


Yours  tnjly, 


ifeLIOi  tLECTSid  CO. 


Note  what  a  recognized  authority  has  to  say  on  the  subject. 


JCEDUGED  PRICES  ON  SOIiID  CABBOIKS  FOR  S£RIEIS  ARC  I^IGHTISie. 

NOTE  THIS  OWSPER  :  Let  us  know  the  price  you  are  now  paying,  stating  yearly  consumption,  and  we  will  guarantee  to  beat 

it  from  50  cents  to  $2.00  per  thousand. 

The  Washington  Carbon  Company, 


THE  TESLA  PATENTS ! 

Broadly  Covering  the  Manufacture,  Sale  and  Use 
of  Alternating  Polyphase  Power  Machinery, 


ARE  OWNED  AND  CONTROLLED  BY 


WESTINGHOUSE  ELECTRIC  &  MANUF'C  COMPANY, 


F=:E]^IS3  ^^^I_\Z  J^lSIIj::^. 


We  manufacture  a  full  line  of  Polyphase  Generators  and  Motors  for  long  and  short 
distance  transmission  and  for  the  distribution  of  power  by  polyphase  alternating  currents. 
The  perfection  to  which  these  systems  have  been  brought  is  the  electrical  achievement 
of  the  century.  Distant  water  powers  are  made  commercially  available  in  the  large  cen- 
ters of  population. 

We  invite  all  interested  to  visit  our  large  new  factories  at  East  Pittsburg,  Pa.,  to 
inspect  the  polyphase  power  plant  by  which  they  are  operated  and  the  methods  of  con- 
struction employed;  also  to  communicate  with  the  many  independent  installations 
throughout  the  country. 

Multiphase  or  polyphase  motors,  including  the  so-called  "Monocyclic"  variety,  are 
covered  by  Nikola  Tesla's  patents  owned  by  this  company.  Suits  have  already  been 
brought  against  the  General  Electric  Company  and  Stanley  Electric  Manufacturing  Com- 
pany, and  it  is  the  intention  of  this  company  to  enforce   its  rights  against  all   infringers, 

WESTINGHOUSE  ELECTRIC  &  MFG.  COMPANY, 


Offices  in  all  Leading  Cities. 


>]3T— TFR^,    ^=>I\. 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


1 

B.  J.  Arnold,  Mem.  a.i.  e.  e., 

Consulting  Electrical  Engineer, 

Specialty:  Electric  Hallways  and  Power  Sta- 
aoat. 

574-576  Bookery,  Chicaeo. 

William  H.  Bryan, M.Am.soc.M.E. 

MechaDical  and  Electrical  Engineer. 

ConsnU-ationp,  Keports,  Estima'ea,  Plans,  Speci- 
fications, Supenntendence,  Tests,  Purchasing. 
Designs  of  Central  Stations  a  Specialty. 

Turner  Baildin;?,  St.  Louis. 

)lSi.  S.  Amstutz, 

Miichanical  and  Electrical  Engineer, 

Nsw  Ehxstrical  Devices  Perfected  for 
Ahop  Construction. 

Testa,  Plans,  Estimates, 
SupervlBion  and  Expert  Oplnloni. 

'£*.*  Blacki^tone  Bids:..  CleTeland,0 

Owen  Ford, 

no  Security  Bldg.,  St.  liOuis,  Bio., 

Engineer  and  Contractor, 

Electric  Railways,  Lighting,  Power  and  Min- 
ing.     Water  Works  Systems.      Power  Plants 
Developed  for  Electrical  Transmission. 

Foree  Bain,   Electrical  ard 
Coneniting,              Mechanical  Engineer. 
Deaignlng, 

Supervising,             Plans,  Speclficationa  and 
CoDstra  ctipg.            General  Engiaeerlng. 
Testing.               Expert  In  Patent  Causes. 

Suite  1657.  1658  and  1659 
Monadnock  Building,  CHICAGO. 

The  Allen-Hussey  Co., 

General  Electricians  and  Contractors. 
Electric  light  and  power  construction,  incan- 
descent light    wiring;    telephone,    watchman's 
clock,  annunciator,  burglar  alarm,  electric  bell 
systems,  et-c.     Esiimates  furnished  from  archi- 
tects' and  engineers'  specifications.    Telephone, 
Main  1061.    Established  1889;  Incorporated  1'39>. 
ail-213  Randoiph  St.,  Chicagro. 

BIHDERS 

POR    TBE 

WESfMllH    ELEGJI\ICIAllf 

ONE    DOLLAR. 

VULCANIZED  FIBRE  GO. 


£ISa7^£k.:BXjXS^EII>    1873. 
SOIiG  JHAirrFACTUBEBS  OF 

HARD  VULCANIZED  FIBRE 


FACTORY : 
WTLJIISIGTOSr. 


In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray.    Pend  for  Catalogue  and  Prices. 

DKL  The  Standard  Electrical  Insulating  Material  of  the  World.    14  DKvi^^;  n. 


HERE  IT  IS! 


ii\ 


The  Peer" 

OF  ALL   SNAP   SWITCHES. 

ASK  YOnR  NEAKEST  SUPPLY  HOUSE  FOB  IT. 


Send  for  NEW  CATALOGUE. 


The  ^ew  England  STriteb. 


88  to  102  Cannon  St.,  BRIDGEPORT,  CONN. 


New  Dynamo  Tenders'  Hand-Book. 

By  T.  B.  BADT. 

226  Pages,  140  Illustrations.     FlexibleCloth  Binding.     Size  of  Type  Page 
5  1-2x3  inches.     Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  5,000  of  the  new. 

Electrician  Publishing  Co., 

6  Lakeside  Building,  CHICAQO. 


BOOKS 


On    electrical  subjects   sent    to    any 
address  on  receipt   of   price,   postage 

Electrician  Publishing  Co., 
6  Lakeside  Building:,         -        CHICAGO. 


HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  lo  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Cut  illustrates  i-tvay  or  commutation 
switch,  controls  a  light  or  group  of  lights 
from  any  desired  number  of  points, 

SEKD  FOB  CATAILOGUE. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 


HOT  STUFF- 


No  1  we  make  the  final  break  off 
from  Carbons  so  that  it  is  impossi- 
ble to  get  heat  enough  to  fuse 
points  of  your  copper  contact 
plates;  no  filing  off  of  rough  points, 
no  hanging  on  after  you  have  had 
a  short  circuit  or  over  load,  bound 
to  wrirk  as  easily  after  opening 
1,000  times  as  it  does  when  opened 
the  first  time. 

AVE  KNOW  YOU  WEED 
OUK  CtKCUIT   BREAfi- 

BB,  and  do  not  see  why  you 
should  delay  writing  us  any  longer. 
One  bu'n  out  will  pay  for  a  dozen 
of  our  instruments.  To  be  ns'^d 
on  the  Alternating  or  Di- 
rect Current  Systems. 

Write  US  at  once. 


SWEET   ELECTRIC   ^    MFC.  CO 


»> 


GRAND  RAPIDS,  MICS. 


riectric  Railway  Supplies 

^^H  r'sn^r'®S^^!!5!?^W!ilB&.-^  The  largest  and  most  proBperous  stree 


GEARS.    PINIONS,    BEARINGS.    TROLLEYS. 
TROLLEY  WHEELS  AND  HARPS. 

railway  companies  in  the  country  are  using  onr  sapplies,  and  they  prefer  them 
and  durability.  Correspondence  Solicited. 


This  is  the  Improved 
Nuttall  Trolley. 


Try  it  once,  and  you 
will  want  no  other. 


R.  D.  NUTTALL  COMPANY 

F.  A.  ESTEP,  President  and  Treasurer. 
J.  R.  McGINLET,  Vice-President.  F  S.  MARTIN,  Superintendent  of  Works. 

ALLEGHENY,  PA. 

CHAS.  J.  MAYER,  121i  Betz  Building,  Philadelphia.  Pa.,  Middle  States  Sales  Department. 
OHAS.  N.  WOOD,  ISO  Summer  St.,  Boston.  Masf-.,  New  Et>gland  States  Sales  Department. 
STANDARD  R'Y  SUPPLY  CO.,  Mouadnock  Block,  Chicago,  111.,  N.  W.  States  Sales  Depaitment. 
A.  S.  PARTRIDGE,  Bank  of  Commerce  Building,  St-  Louis,  Mo.,  S-  W.  States  Sales  Department. 
CHAS   A.  CAVAGNA,  Neave  Building.  C'ncinnati    Ohio.  Cen'ral  States  Sales  Department. 
EDWARD  P.  SHARP,  44  Niagara  St.,  Buffalo,  N.  Y.,  Northern  States  Sales  Department. 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS, 

Becent  Improvements  made  in  the  New  American  Turbine  have  increaaed  the  power  as  per  their  dlam. 
eter,  and  produced  greater  efficiency  Irom  whole  to  half  water  than  any  other  turbine,  as  evidencetl  by  the 
following,  copied  from  certified  tests  made  at  Holyote  Mass.,  on  the  dates  named,  and  signed  by  A.  F.  Sl^k, 
man,  engineer  in  charge  of  experiments,  and  E.  S.  Waters,  hydraulic  engineer. 

The  originals  of  these  certificates  and  tests  of  other  sized  wheels  can  be  seen  at  our  office. 


Test  of  a  45  inch  Wheel-July  9,  1894. 


Whole  Qate 
% 


16.06 
16.42 
16.78 
17.03 
16.8S 


B6V.  per 
Min. 


119.17 
122. UO 
117.33 
111.83 
118.67 


Cn.  Ft. 
per  Sec 


141.68 
127.18 
112.60 
98.12 
82.17 


Horse 
Power. 


205.27 
195-19 
175.74 
149.99 
1.8  40 


82.18 
79.31 
76.62 


Test  of  a  4a-iiich  Wheel    ,Tuly  14,  1894. 


Whole  Gate 


Road    "ev.per  On.  Ft.  1  Horse    „,,„.„, 
"^'X'-      Mln.     per  Sec.  Power.  ^'^Cent 


16.33 
16.66 
16.59 
17.13 
17.48 


128.00 
134.80 
129.33 
125.25 
121.00 


134.18 
120-85 
104.85 
92  76 
70.80 


199.56 
188.14 
162.89 
142.40 
98.85 


80.50 
83.09 
82.77 
79  21 
70.60 


For  Information  and  catalogue  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO..  Dayton.O.,  U. S.  A. 


THE  WESTINGHOUSE  ENGINE, 

Sales  in  March  5,105  H.  P. 

COMPOUND,    5  to    1,000  H.  P.,   For  Electric   LightiDg,    Street  Railway  and 
^^^■^■^^-^^"^^^^^^^^^^^^^^^^^^^^"       h'gh-grade  service  generally, 
STANDARD,  5  to  250  H>  P.,   Ranks  with  the  best  non-compounded  automatic 
^^^^^^^^^^^^^^^^^^^^^^^^^^^^~       engines. 
JUNIOR,   5  to  75   H-  P--   Automatic,  well  built,  low  priced,  and  of  high  efficiency. 

CATAIiOGUE  ON  APPIiICATlON. 

The  WESTINGHOUSE  MACHINE  COMPANY, 

PITTSBURG,  PA.,  U.  S.  A. 

SELLING  OFFICES: 
26  Oortlandt  St.,  New  York,  N.  T.  171  La  Salle  St.,  Chicago.  111.  53  State  St.,  Boston.  Maea. 

WeBtlnghouse  Bldg.,  Pittsburg,  Pa.         210  Drexel  Bldg..  Philadelphia,  Pa.      37  College  St.  Charlotte,  N.  0. 
21-23  Fremont  St.,  San  Francisco,  Cal.     259  Main  St.,  Salt  Labe  City,  Utah.       Wonderly  Bldg  ,  Grand  Rapidg. 
All  Offices  of  the  Weatlnghonee  Electric  &  Mfg.  Co.  And  All  Foreign  Conntrips.  Mich. 


pQRGEl'Ai"^ 


lANUFACTORY. 

1%, 


Station  G 


''^"'/^ ''^%r7^S,^Sl0K'^ 


On  electrical  subjects  sent 

to  any  address  on  receipt 

of   price,  postage 

Electrician  Publishing  Co., 

6  Lakeside  Building. 
Ciiicago. 


MAP  OF  THE  UNITED  STATES. 

A  large,  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  ot 
home  use,  is  issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  cents  in  postage 
by  P.  S.  EnsTis,  Gen'l  Pass.  Agent,  C.  B. 
&  Q.  R.  R.,  Chicago.  lU. 


FUSE  WIRE  )«">"««*, 

f        Carryinar 
AND    LINKS  \  capacity 

FOR  ALL  SYSTEMS.    )  ^"'"uiiS^™. 


Tiie  Independent  Electric  Co., 

39lh  SI.  and  Stewart  Ave.,  Chicago. 


PORTER  &  BUERDORF. 

BAI.KB  AQENTS  FOB 

DETROIT   SYSTEM   STREET   R'Y    MOTORS, 
Generators  and  Electrical  Supplies. 

Storage  batteries  for  traction  work  Bold  with 
guaTantee  of  20,000  miles  without  repairs.  Instal- 
lation  of  storage  battery  lighting  plants  a  specialty 
Room  SOS,  No  *^1  qniney  St.,  Chicago. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


PIaATINU  m 
F«r  ail  Purpoa«s. 
SOTBp  kiid  NatlTe  Plfttlnom  FnrchaBBd. 
BAKER  &  CO.,  408-414  New  Jenej 
Kailroad  Ave..  Newark,  N.  J. 


E.  O.  McCOBMIOK,  D.  B.  MARTIN, 

Paas.  Traffic  Mgr.  Gen'l  Paaa.  &  Ticket  Agt, 

OTNCTNNATT 


I  Cheap 
|Trans= 

%  portation.....nniiniiiiniiii 


One-twentieth  of  a  cent  a  mile,  on 
the  Imperial  Wheel.  Cheaper  than 
other  bicycles  because  less  repairs  are 
needed.  Our  convincing  catalogue  for 
the  asking. 

AMES  &  FROST  COMPANY 

CHICAGO.   ILL. 


<i:\xx\xx\%vix%x\'^\\'v\xwxxxxxxxx%\x\%x\\\w 


SEND  FOR  OUR 

New  Oatalogne  of 

Electrical 
Books. 

The  most  complete  of  Its 
kind  ever  pabUehed. 

Sent  Free  to  Any  AddresB. 

We  are  Hedquarlers 

In  the  West  for  ELEC- 
TRICAL BOOKS,  and  mi 
orders  promptly,    pre- 
paid, onrecelptof  price. 
ElectrloianPDbliiililiig  Cb., 
6  Lakeeide  Balldlng, 
OHICAOO. 


THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work. 

drives  more  poorer  as  to  diameter  ivith  a 
higher  percestase  of  nsefal  effect  than  any  other 
AVttter- wheel  heretofore  made.  AiiBlzee,  right  and  left 
hand,  are  built  from  patterns  perfected  under  syetematlo  teats  In 
the  Holyoke  Testing  Flume. 

Parties  having  power  plants  vrhich  are  unsatisfactory,  and 
those  contemplating  the  Improvement  of  powerfj  will  find  It  to 
their  Interest  to  Confer  with  me,  as  I  am  ivillins  to  g^nar- 
antee  results  ^vhere  others  have  failed,  no  mat- 
ter what  makeof  turbine  has  been  in  use.  MTAT£ 
KRHIIIREaiENTH  AND  SEND  FOB  CATA- 
LOGUE. V 

S.  MORGAN  SMITH.  Yor](,  Pa. 

^timatee  fnmlahed  for  complete  power  plants  BXi4 
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A  TeiiDial  fron  Ik  Laboratory  of  Tlos.  i  Elisoi;  EDWIN  HARRINGTON,  SON  &  CO.,  Inc. 


Oraxoe,  X.  J.,  February  6,  1894. 
CLOXBROCK  STEAM  BOILER  WORKS,  Brooklyn,  N.  ¥. 

Dear  Sirs: — Yuur  letter  of  the  30th  ultimo  is  received.  I  have  a  Climax 
builer,  and  it  is  giving  fe'reat  satisfaction.  Taking  everything  in  consideration,  it 
is,  in  my  opinion,  practically  and  theoretically,  the  best  boiler  so  far  invented. 

THOS.  A.  EDISON. 

Every  Light  and  Power  reader  of  the  Western  Electrician  would  do  well  to 
commit  to  memorv  the  above  testimonial. 


"KLORRIIT" 

CLIMAX  STEAM  GENERATOR 

Has  been  acknowledged  by  all  practical  minds  the  best  boiler  invented. 

MASUFACTURED  BY 

The  Clonbrock  Steam  Boiler  Co., 

564,  566.  568  and  570  SMITH  STREET, 

SEND  FOR  NEW  CATALOGUE.  BROOKLYN,  If.  Y. 

GEO.  P.  FL,I\sr,  Koom  31  Equitable  Bids.,  Boston,  Mass.,  Kew  England  jlgt 

ERIE  CITY  IRON  WORKS, 

INCORPORATED. 

Slsnafbctnrersof  HIGH  and  aiEOIUai  f>PE£D 

Automatic 


and 
RETURN  TUBULAR,  LOCOIVIOTIVE 
AND  VERTICAL 


1510  OLD  COLONY  BLDG..  CHICAGO. 


Our  New  Book  Catalogue 


Which  is  now  ready,  contains  100  pages  and  will  be 
found  of  unusual  interest.  Anyone  wishing  to  obtain 
a  complete  list  of  all  the  electrical  books  published 
to  date,  together  with  descriptions  of  the  most  im- 
portant, can  do  so  by  writing  us. 

ELECTRICIAN  PUBLISHING  CO. 

6  Lakeside  Building.  CHICAGO. 


Our  24-page  catalogue  of  Organs, 
alsoour  new  and  elegant  catalogue 
or  Pianos,  containing  16  pp.  We 
have  the  largest  manufactory  in 
the  world.from  which  we  sell  direct 
tothefionsumoratwholesaleprices, 
thus  saving  the  prolitsoE  the  dealer 
.ind  the  commissions  of  the  agents. 
We  furnish  all rst-classOrgan, war- 
ranted 20  years,  with  ^OT  Rfil 
stool  and  book.foronly  w&  I  ■  wW 

Ko  money  required  until  instru- 
ment has  been  thorontrhly  tested 
in  yourown  house.  Sold  on  instal- 
ments.   Easy  pajinent. 

We  positively  guaTantee  every 
OrganandPiano23years.  Sendfor 
catalogue  at  once  if  you  wantto  ob- 
tainthegreatest  bargain  on  earth. 
Write  name  and  uddress  plainly, 
and  we  will  send  by  mail  same  day 
letter  Is  received.  As  an  advertise- 
ment, we  willselltheflrstPianoof 


our  make  in  a»  I  7E    Stool,  booR 
yO  I  f  v»  and   cover 


BEETHOVEN  PIANO  &.  ORGAN  CO, 


place  for  onlv. 

free.    Regular  price,  8350. 

P.  O.  Box    1309  WASHINGTON 


N.  J. 


Ji  C.  BRILL  COMPANY,       -        -        -        PHILADELPHIA, 

BUILDEES  OF  RAILWAY  AND  TRAMWAY  OARS  OP  ALL  GLASSES. 


Designers  and  Manufacturers, 

1524  Penna.  Ave., 

Philadelphia,  Pa. 

Send  for  Catalogue. 


ANTI-FRICTION  ^^ 

BEARINGS.  ^-*, 


Traveling  Cranes,     %^^ 
Hoists,  Machine  Tools. 


Holds  Load 

at  any  Point. 

Mention  this  Paper- 


J^^\  RELIABLE^aENGINE. 


Automatic  Cat-OiT,  i^elf-OilinSt 

Perfect  Resulation, 

Simple  Construction. 

k^      /       Adapted  for  Electric  Light  or  any  Porpoee  requiring 
%j  Power  and  Heavy,  C'>ntinnoua  Work. 

_^  Moderate  Prices. 

Write  for  Oirculars  and  Prices  to  the  Mannfacturers, 


.jt 


J.  F.  CHUSE  &  CO.,  MATTOON,  ILL. 


Garlock  Packings 

FOR  STEAM,  WATER,  GAS,  AMMONIA,  Etc. 

umin  WAiER-FRoor  mum  fachi2i&. 

1^        Kconomical,  Reliable,  Durable  and  Guaranteed. 

Correspondence  Solicited.     Send  for  CatalOCTie  and  J^rices. 


NEW  TORE,     PHILADELPHIA, 
BOSTON,  PITTSBURGH, 

^^'"^1°r.LoSr^-  Palmyra,  N.  Y 


Factories  and  Main  Offices: 


Rome,  Qa. 


THE 
IMPROVED 


ROOT  TuVe"  boiler. 

Best  Adapted  to 

High  Pressures. 

HIGHEST  ECONOMY. 

Absolutely  Dry  Steam. 


ABENDROTH  &  ROOT 

MFG.  CO., 
28  Clitt  Street,  NEW  YORK. 


Special  aUentlon  given  to  the  building  of  Electric  Motor  and  Trail  Oars. 
Iders  of  Brill  No.  21  Truck  with  soUd  forged  frame,  and  "Eureka"  Maximum  Traction  PlvoUl  Truok, 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  S'.  Paul  R'y. 

Leave  Chicago  3  o'clock  p   m. 

Arrive  Milwaukee  5  o'c  ock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  ihe  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  office,  207  Clark  Street. 


lupruvea  Afiacine  High  i^peed 


SUPERIOR;  RKOlAnON 

AND    ECONOMY   roa    . 

BEaRIc||GHTIHS 

AMD6ENERAL  '*™" 

^=^lJURP05t5 


HVORTH  t$TAR  FOIXT!$ 

le  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  h  Northern  R.  R.,  and  is  a  valnable 
publication  for  business  men  and  tourists  who  may 
be  interested  in  the  development  of  the  agricult 
ural,  mineral  and  timber  resources  of  Northern 
Wisconsin  and  the  Upper  Peninsula  of  Michigan. 
This  book,  together  with  an  illustrated  pamphle 
telling  *'IFftere  ths  Trout  Hide '^  will  be  sent  free 
upon  application  to  Geo.  H.  HeaSord,  General  Pas- 
senger Agent,  "North  Star  Route,"  Chicago,  111. 


All  sizes  carried  '1 

stock. 
Over  2,000  in 


Marine  and 

Yacht  Eneinei 

Porcnpine 

and  Tubular 

ISoilers. 


BacJDe 
iiardware  to.,  -wobks:  hacine.  wis. 

W.  F.  PARISH,  General  Sales  Managrer. 

151S-151^  Marrtuefte  Boilding,  Chicago. 


iN^oTs  .J^.!^uVa'c?uI«  phosphor-bronze 

REC-TRADE  MARKS.         I NGOTS,  CASTINGS,  WlRE,  ShEET    &C. 

TheRhosphor  Bronze  Smelting  Co.LiMiTED 

2  200WASHINGTONAVE.,PHILflDELPHlA.,PA. 

ORIGINAL  f^ANUFACTURERS  OF  PHOSPHOR-" 

i0^     /    '^       "     Broi^ze  in  the  United  States  and  Sole 
./^^/S^r-yj-MT^.    Makers  of"ELEPHANTBRAND"Phosphor-Bron2e. 
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OPEN. 

Kflffular  Size,  G  inches  long:.  34  inches  high,  1  to 

IJ4  inches  wide. 

Id  a  suit  brought  against  F.  Stevens  by  tbe  Cutter  fiom- 
pany,  claiming  an  infringement  on  an  Electric  Flash 
Switch,  it  was  decided  Id  hia  favor  by  the  United  States 
Court  In  December  last,  the  Court  diemissing  the  case 
with  cosle. 


™  ELECTRIC  PROTECTION  CO., 

1028  FILBERT  STREET,  PHILADELPHIA,  PA. 

Owners  and  aranufactuTerB  of 

THE    PLUSH    PROTECTORS. 
THE    STEVENS    FLUSH    SWITCHES, 

And  General  Electrical  Work 

Special  attention  given  to  the  construction  of  models  and  inventors'  experimental  work. 

For  the  PIdsIi  Protectors,  simplicity,  sure  action,  ready  adjustment,  and  interchange  oE  parts. 

For  *he  fliterens  Flash  Switeh,  Sre  and  damp  proof.  Mechanism  is  simplicity  itself-  Noth- 
ing to  get  out  of  order.  Make  and  break  ao  wide  that  no  arc  can  form.  Wired  without  removiog  cas- 
ing.    Buttons  made  of  mother  of  pearl.     Base  made  of  vulcabeston  with  porcelain  cases. 


ImposHihte  for  them  to 
jfet  oat  of  or<ler. 


ki 


The  Latest  Incandescent  Lamp  Decision. 

THE  BEST  IS  the  BOSTON: 

GENERAIi  WESTERN  AGENTS: 

WALLACE  ELECTRIC  COMPANY,  307  Dearborn  St.,  Chicago. 

TRANSFORMERS. 


A  Hew  Type 


Transformer,  Primary    Cut-outs   and 

Insulator  Brackets  all  combined. 
No  more  brackets  pulling  off  of  "walls. 
With  our  wall  or  cross-arm  hooks,  transformer  may  be  Hung  end 

Connected  in  Five  minutes. 
Our  new  fuse  plugs  will  not  hold  an  arc  with  6,000  volts. 
Our  Transformers  are  acknowledged  by  all  experts  to  be  the  Highest 

in  Efficiency  ever  made. 
Adopted  by  the  largest  stations  in  the  country. 
We  Challenge  Competition  in  any  form  of   test,    in    laboratory 
or  practical  use. 
Made  in  all  sizes,  6  lights  to  3,000  lights. 


Type  "D"  Transformer  with  Fase  Flag  Kemoved. 


JOHH  MDSTARD,  Betz  Building,  PMladeipUa,  Pa. 
1664  Monadnock  Block,  Chicago,  111, 


Wagner  Electric  Mfg.  Co. 


ST.  LOUIS, 


P 


MO. 


STANDARD  PLANTE  STORAGE  BATTERIES 

Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

WILL  NOT  SULPHATE,  DISINTECRATE  OR  BUCKLE. 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TO  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

C  We  will  place  an  equal  number  of  the^e  cells  In  eeriea-ciTcult  with  any  other  celle  of  like 

OUAI  I  CyPr*  ■<  ''^P"*^*^?' "°'i '^"t'™'t  them  to  charge  and  discharge  currents  aa  high  as  the  circuit  can  give  and 
UnALLCnUL-    )    receive;  and  we  crnarantee  no  distortion  or  deterioration  ol  plate  in  our  cells  under  currents  that 

(^  no  other  cell  will  withstand. 
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ELECTRIC  POWEIl  STORAGE  COMPANY, 

Room  1210  Havemeyer  Building,  26  Corllandt  Street,  New  York. 


April  13    1895 


WESTERN    ELECTRICIAN. 


A  Ray  of  Hope 


^VICTRIC  LIQ 


Fort  Wayne  Electric  Corporation, 


FORT    WAYNE,    INDIANA. 


BK-^ifTOH:  o:f:fioes: 


NRW  TOBK  riTT:  115  Broadway. 

CHICAGO:  185  Dearborn  Street. 

PHIIi«DBLPHIA:  »07  rubert  Dtreet. 

BOSTON,  MASS.:  IV  Federal  Street. 

BOCH£STKK,  K.  T.:  Powers  BnUdtns. 

GOI.C]|IBirs,  OHIO:  57  Kast  State  Street. 

SAN  FBANCISCO:  Electrle  Imp.  Co.,  35  New  nonteomery  Street. 


PITTSB17BGB,  FA.:  405  Times  Bnildine. 

NE1V  OB1.EANS,  I.A.:  Sontbern  Kleetrie  jatg,  A  Supply  Co. 

OaiAHA,  NFB.:  104  Bee  Bnlldlne. 

HINNEAPOI.IS,  KINN. :  New  XoTfc  lilfe  Building. 

riNClNNATI.  OHIO:  403  Neave  Bnlldlng. 

SAN  ANTONIO,  TEX.:  S07  liasoya  Street. 

BICHMONS,  TA  :  Chamber  of  Commerce. 

ST.  I1OI7IS,  HO.:  eo  Turner  Building. 


WESTERN    ELECTRICIAKi. 
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POROUS  .^^- 


ITliy  not  aret 
tbe  best ! 


1888.     ^^^l^*'     «. 

/^  trial  order. 


# 


^^- 


^* 


-CUPS 


824.00  SPECIAIj 

To  Introdnce  our  Dyna- 

moB  and  Motors  of  larger 

capacity,  we  are  maklDg  a 

Bpecialty  of  a  higb-grade 

8-llght,   16  0.  P.,  110  volt 

Dynamo,  retaining  all  the 

.  special    featnres    of    our 

Elarger  machines  at  a  siir- 

■  prieing  low  price.     Send 

"for  clrcurar  No.  22. 

BOX'S  &  ECK,  IVIannfactarere  Dynamos  and 
Motors,  84  Market  St..  Chicago. 


The  Johnston 
Rail   Bond. 

(Patented  July  17, 1894.) 

For  electrical  contact  both  sides  of  the  rail  are  used.  The  nuts  have 
twelve  times  the  cross-section  of  the  copper  conducting  rod.  Under  the 
nuts  the  rail  is  smoothed  and  brightened  by  a  special  tool.  The  nuts  are 
also,  smooth  and  bright. 

A  firm  mechanical,  electrical  and  water-tight  joint  is  made. 

The  usual  length  is  30  inches,  of  00  and  0000  copper  rod. 

Address  the  manufacturers, 

John  A.  Roebling's  Sons  Co., 

New  York.  Chicago.  San  Francisco.  TRENTON,  N.  J 


USED   BY    TI-lEr 
'BE5TEN01MEER5:  TttEY/ 
'1N515TOHMAV1N6  IT  —  ' 
THt- CHEAPEST  LUBRICANT^ 
KNOWN.—  PUREST  AND  • 

KINDS     op'    ^"' 

\r\ACHlNERy- 

\j£ftD/=of>  £SO  /^oe\ 
\/UUSrMTfD-  C/IT/imi/f-\ 

N.i°A«"Al.V.  CH1CAGQILLU-SA-, 


COMMERCIAL  ELECTRIC  COMPANY, 


118  South  Tennessee  Street, 


INDIAN  APOLIS, 


INDIANA. 


DYNAMOS  and  MOTORS. 


NOTICE. 


We  are  anxious  to  extend  the  trade  for  our  DYNAMOS   and    MOTORS  among   Electric 

Power  and  Railway  plants. 
Our  apparatus  is  conceded  to  be  both  mechanically  and  electrically  superior. 
Let  us  quote  you  our  present   prices,   which   are   little   in   advance   of   prices   of   ordinary  ■ 

apparatus. 

CROCKER-irtiHEELOR    ELECTRIC    CO., 


Sizes  up  to  250  H.  P. 


Manufacture!  s  and  Electrical  Engineers. 


New  York,     Cbicag''.     Bcs»cd.     Ph'ladelphia. 


ISHULTZ  PATENT      - 
WOVEN  LEATHER  LINK  BELTING 

8t  lionis,  aio    USA 


^YJ^AMO 
C^ELTJNG-. 

BKi.vCHES:  164  Sammer  St.,  Boston;    113  Liberty  St.,  New  York;   129  North  8d  St.,  Fhlladelphls. 


GENUINE  RAWHIDE 
LACE  LEATHER 
ikces^HULTZSPATEtjT 
nly      PULLEY  COVER 

Selt  dressing 

^-s^^»^         AND 
'S^T-^  BELT  CEMENT 

Send  Jor(Vculars 


THE  MEDBIRY  INSULATION 

i    1^    ALUMINUM  BRONZE 

OVERHEAD^- -•-* - 
I  £  TROLLEY  ^t^ 
^c  1^  os<.  EQUIPMENT. 

FOR    ELECTRIC  RAILWAYS. 

BEST  IN   THE   WORLD. 

THE  FIBERITE   CO.'  "^"°^^=""~(. 

MECHANICVILLE.N.Y. 


FOFi    SAL£    /A/    £]/'^J^y  C/7-y. 


SELLING  AGENTS: 


Chicago,  III. 


A.  W.  SOLOMON, 

Savannah,  Ga. 

RECER  &  ATWATER, 

San  Francisco,  Cal. 


Heat  Feed  Water  by  Exhaust  Steam  to    - 
practically  the  boiling  point  by  using 


I  ECONOMY 


I 


The  QOUBERT  FEED=WATER  HEATER 


i  SAFETY 


X  QOUBERT  MFQ 


Remove  all  entrained  water  from  steam  and 
deliver  to  3-our  engine  absolutely  DRY  STEAM 
by  using 

~  The  STRATTON  SEPARATOR 

SEND  FOR  OUR  CATALOaUES. 

CO 


u* 


14  and  16  CHURCH  STREET. 

Cor.  Cortlandt,  NEW  YORK 


THE  "LEWIS" 


Improved 
Gas  ^ni  Vapor 
Engine 

For  Running  Isolated 
Electric  Plants, 

Is  warranted  to  give  a  perfectly 
steady  light,  and  to  produce  the 
eame  cheeper  than  gas  and  very 
much  cheaper  than  It  purchased 
from  a  central  plant. 

For  prices  and  particulars  In- 
quire of  the 

WEBSTER  MFC.  CO., 


1075  iVest  Fifteenth  Street 


No.  10  Arc  Dynamo.  100 1 


,000  candLe  power. 


Electric  Lighting  and 
Power  Apparatus. 


THE 


The  Brush,  Double  Arc 
LampPatente  sustained  by 


repeated  decisions 
of  U.  S,  Ooorts. 


BRUSH 


ELECTRIC  CO., 


Agencies  in  all  large  cities.  .    -      . 

The  Russell  &  ■  Of&cer   Eleotrioal 
Construction  Oc,  Denver,  Col. 

Bagnaii  &  Hiius, Yokohama,  Japan.  Office  and  Works*  Cor.  Belden  and  Slason  Sts.. 


CLETKl  AND,  OHCO. 


INSTITUTE 

°'^LOGY|i 
1 22  1895 

:y.. 


$3  per  Annum. 


Copjri'ht.  1SB5.  by 
E;««trici«n  Pabik«lUDE  Comp&nj,   Chicago. 


EVERY  SATURDAY. 


1  O  cents  per  Copy. 
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No.  16 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

"''h.^r.'h.xson'."'         Simplex  Electrical  Company, 

1137  Monadnock  Block.  CHICAGO.  75-81   Cornhill,  BOSTON,  MASS. 

INSULATED  WIRES  and  CABLES 

Aerial.  Underground  and  Submarine, 

fur  Telephone,  Telesraph,  Ijislit  and  Poorer. 

KERITE  TA.PE8,  Write  for  catalogues,  samples  and  prices. 

W.  B.  BRIXEY.  aifr..  J.  E.  HA9I,  Oen'l  Agent 

203  Broadway,  Xe-nr  f  orh. 
S.  V.  B.  3IOBSE  &.  CO.,  CAIilFORIVIA  EI<EC.  tVKS., 

Chicago,  ill.  San  Francisco,  Cal. 

KEW  ORIiEASfS  EliEC.  CO.,  Kew  Orleans.  l.a. 


"When  you  Trant  to  calculate  the 
ZIE*Z*XCXZIZ>3'CS'    C9X*  jEi.   X<.A.3V[X>, 

After  multiplying  your  volts  and  amperes  together  divide — now  hold  on, 
not  necessarily  by  i6,  because  you  see  that  number  on  the  label;  but — 
by  the  actual 

Apply  this  rule  after  the  lamp  has  been  burning  too  or  200  hours.  With 
Packard  Lamps  your  divisor  (candle  power)  will  never  be  less  than  16, 
generally  it  will  be  18  or  19  and  the  quotient  will  never  be  over  3.5. 

NEW  YORK  &  OHIO  COMPANY,  Warren,  Ohio. 


ANDERSON  STEEL  TROLLEY  POLES  AND  HARPS. 

PIVOTAL  BOSTON  TROLLEYS. 

ReceiTed.  only  Avrard  for  Trolleys  at  Clilcajfo, 

Manufactured  hj    ALBERT  &  J.  M.  AIVDRRSOIV,    289-293  A  St.,  Boston-,  Masa. 


KEYSTONE  INSTRUMENTS. 


Ceo.  U.  Colgate  Company, 

186  liberty  St.,  Wew  Xork. 


WLLLAED  L.  OANDEE,   ?„„.rt„.„  „.„.„„ 
H.  DDBANT  OHEEVEE,  J  Business  Managers. 


GEO.  T.  MANSON, 

Oen'l  Snpt. 


THE  OKONITE  COMPANY, 


W.  H.  HODGINS, 

Secretary. 


LIKITED, 


13  Park  Row,  New  Yorkc 

INSULATED 

WIRES  ALDCABLES, 

For  Aerial,  Submarine  and  Underground  Uti. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Tape, 

KRA.NCHES:Chicag:o,  Boston,  Philadelphia,  Pittsbarsh,  Miuneapolls,  Cincinnati) 
Kansas  City,  Omaha,  Louisville,  St.  Ijouis,  San  Francisco,  Ijondon  ana  So.  America. 


*.oN'-b 


TRADE  MARK. 


IMPORTED 

Carbons 


FOR  ARC  LIGHTS. 


/equaltothe 

BEST. 

Kept  in  Stock. 


Fd.Weilheim, 


55  S.  Oanal  St., 

CHICAGO 


PRICf:  1.1  t$T. 

16  G.  P.,  in  barrel  lota 22o 

25  C.  P.,  In  barrel  lots 27c 

sac.  P.,  in  barrel  lots 32c 

50  0.  P.,  In  barrel  lots 50c 

lOO  C.  P.,  in  barrel  lota $1  00 

16  C.  P.  Anch.  Filament  By.  Lamp,  24c 
Special  prices  will  be  made  to  lar^fe 


OLD 
RELIABLE 


oonsamers. 


(Same  as  made  by  us  prior  to  Feb'y,  1S93.) 


BEACON 


BEACON  VACUUM  PUMP 

&  ELECTRICAL  CO., 

Headquarters,  Irvington  ISt^ 

Boston,  mass. 

OFFICES: 
KEW  TOKK:  39  Oortlandt  Street. 
PHIL&DLLPHIA:  213  South  5th  Street. 
CHICAGO:  lli  5  srooadnock  Block. 


S^vdlOO^S, 


MANtTFACTZTBEK  OF 


INSUImA.VEW  EJmECVRIC  wtrje^ 

FliEXIBLE  COR.DS  and  CABLES. 

SOO  and  aoa  Mortli  Third  Streets       -        -        PHlIAPBIiPHTA.  FA 


BEST  OF  ALL  IS 


Made  by  J.  H.  BTrNI«£I.Ii  i  C'O.,  76  Cortlandt  St.,  New  Yorlt. 

Belt  Oonstrnoaon  and  Ingredients.  Strongest,  most  Durable  and  BeUable.  Size  612H,  60  ota.  p.r  .^t 

LIBERAL  DISCOnNTa. 


WESTON  ENGINES. 


High  Pressure  Boilers. 

Complete  Power  Plants. 

Estimates  and  Drawings  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 

KEPRESENTATIVBS. 

JULIAN  SCHOt,L  &  00.,  -  126  Liberty  St.,  N.  T.  Oils'. 
HOFEMAN- RUSSELL  CO.,  -  82  Lake  St.,  Ohlcago,  111. 
SCKiNTON  SUPPLY  &  MACH'Y  CO..  -  Soranton,  Pa. 
THOS.  K.  CAKEY  &  BROS.  CO..  20  LieM  St..  Baltimore.  Md. 


■"VEBOICT-g-COLUMBIA-iis-iL  BEST. 

THE  COLUMBIA  INCANDESCENT  LAMP  COMPANY. 

HalD  Office  and  Factory;  1910,  1912,  1914  Olive  Street,  ST.  LOUIS. 
CHICAGO  OFFICE:  1564  Monadnock  BulMinj?.  NEW  YORK  OFFICE:  1101  Havemeyer  Building' 


BOSTON  OFFICE:  620  Atlantic  Avenue. 


ROLL-DROP 


COMMUTATOB  BABS. 


FOREST  CITY  ELECTRIC  WORKS, 


Cleveland,  Ohio. 


Send  t9T 
Samples. 


PARTRIDGE 
":?  CARBON  CO 


THE  BALL  ^  WOOD  COMPANY, 

Builders  of  Improved  Antomatio  Cnt'-off  Engines  • 


stern  &  Silvermao,  707  Arch  St.,  Philadelphia,  Pa. 
George  M.  Kenyon,  Endicott  Arcade,  St.  Paul,  Mian 


REFKt:s>Jfc:.»XA'Xi  *  i!:s :  „, 

C.  E.  SBrfjent,  Home  Ids.  Bldg.,  Chicago,  HI. 
James  &  Company,  Chattanooga,  Tenn. 


STANOARD  UNOERGBOUND  CABLE  CO.,  WIRES  aod  CABLES 

THEBOOKEET,  WESTINGHOUSE  BUILDWa,       (     TIMES  BOTLDING,  ■■     1    I   1  fci  ^#  1*  1  ■  M  ^^  1^  B^   ■■  ■■  ^^  1 
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INSURANCE 


NOW 


AT  SMALL  COST  MEANS 


PROTECTION 


FOB  THE  FUTURE  OF 


Arc  Circuit  Ijightnins  Arrester. 


Large   Investment. 


OUR  LINE  AND  STATION  LIGHTNING 


-FOU- 


ALL  LIGHT  AND  POWER  CIRCUITS 


STILL  REMAIN 


The  Only  Reliable' 'Arresters  Before  the  Public. 


Ijigrhtnins  Arrester  for  I^ieht  or 
Power  Circuits. 


The  Only  Lightning  Arresters  Embodying  the 

MAGNETIC  BLOWOUT  PRINCIPLE, 

WHICH  IS  ALWAYS  HEADY  FOR  BUSINESS, 


AND  NEEBS  NO  ATTENTION  OB 
ADJUSJ3IENT. 


Statiou  liig^htnins  ArreNierfor 
Alternatiue  Circnits. 


Those  without  this  protection  should  make 
provision  now, 

WRITE  FOR  OUR  PRICES. 


Ifiglitnins:  Arrester  for  JtaiUvay  Circuits. 


GENERAL  ELECTRIC  COMPANY. 


SiS^TLiES    OFriCES: 


Boston,  Mass.,  ISO  Summer  9t, 
New  York,  N.  Y.,  44  Broad  St. 
Syracuse,  N.  Y..  24-i  West  Fayette  St. 
Buffalo,  N,  Y.,  Erie  Co.  Savings  Bk.  BMg. 
Philadelphia,  Pa,,  500  Arch  St. 
Baltimore,  Md.,  337  East  German  St. 
Pitsbargh,  Pa.,  43.")  Wood  St. 


Atlanta,  Ga.,  Equitable  Bldg. 
Cincinnati,  Ohio,  364  West  Fourth  St. 
Columbus,  Ohio,  14  North  High  St. 
Nashville,  Tenn.,  308  North  Summer  St. 
Chicago,  111.,  Monadnock  Bldg. 
Detroit,  Mich.,  13  Rowland  St. 
Omaha,  Neb.,  309  South  13th  St. 


FOREIGN  DEPARTMENT; 


(  Schenectadj',  N.  Y. 

(  New  York  Office,  44  Broad  St. 

CARPCNTEB  EXAMKI.  RHF.OSTAT8. 


Kansas  City,  Mo.,  N.  Y.  Life  Bldg. 
St.  Louis,  Mo.,  Wainwright  Bldg. 
Dallas,  Tex.,  cor.  Elm  and  Griffin  Sts. 
Helena,  Mont.,  Electric  Bldg. 
Denver,  Colo.,  505  16th  Street,  Kittredge  Bld^ 
San  Francisco,  Cal.,  15  First  Street. 
Portland,  Ore.,  Front  and  Ankenj'  Sts. 
Seattle,  Wash.,  Bailey  Bldg. 
Canada,  Canadian  General  Electric  Co.,  Ltd.,  Toronto,  Oat. 
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Bemstein  Electric  Co 

Besly  A  Co.,Chas.  H xsvl 

Btg  Four  Route sxil 

Boston  Braid  Mfg.  Co xx 

Boswell  ACo.,D.  E xii 

Boudreaux  Dyn.  Brush  Co.   vii 

Brad  bury- Stone    Electric 
Storage  Co xiv 

Brady,  T.  H xiv 

BrlUCc,  J.  Q xxiii 

Brixey,  W.  R i 

Brodie  Electric  Co xii 

Brownell  A  Co.,  The xxi  ii 

Bro wnlee  &  Co xii 

Brush  Electric  Co xxvi 

Bryan,  Wm.   H xxi 

Bryant  Electric  Co xii 

Buckeye  Electric  Co 

Bunnell  A  Co.,  J.  H.. ......       i 

Butler  Hard  Rubber  Co.. ..     xv 

Butler  Mfg.  Co xvj 

C  A  C  Electric  Co viii 

Central  Electric  Co v 

C.  B.  A  Q.  R.  R ....xxli 

Chicago  Edison  Co xvi 

Chicago  Ina.  Wire  Co xii 

Chi.  Shorthand  Institute viii 

ChuseACo.,J.  F 

Clark  Electric  Co 

Clark  Elec.  Spec.  Mfg.  Co..  xiii 

Clonbrock     Steam      Boiler 
Wkfl :...xxiii 

Colgate  Co.,  Geo.  L 1 

Columbia  Incandescent 
Lamp  Co 1 

Commercial  F,lectric  Co.. .  xxvi 

Cons.  Elec.  Stor.  Co xiii 

Corey,  R.  B vi 

Crocker-Wheeler  El.  Co. .  .xxvi 

Cutter  Electrical  A  Manu- 
facturing  Go XV 

Davis,  W.  J.  El.  Co viii 

Dayton  Globe    Iron  Works 
Co xxii 

Dearborn  Electric  Co xi^ 

Diamond  Electric  Co iv 

Diehl  ACo viii 

Directory,  Principal   Elec. 
and  Mech.  Engineers....    xxi 

Dixon  Crucible  Co.,  Job  —  xiv 

Eastern  Electric  Cable  Co . .  xiii 

Eddy  Elec.  Mfg.Co ix 

Edgerton  Pottery  Co xxvi 

Edwards,  W.  S.  Mfg.  Co  ..    

Electric  Appliance  Co xi 

Electric-Power  Storage  Co.  xxv 

Electric  Protection  Co 

Elec.  Selec.  A  Signal  Co vii 

Electric     Storage    Battery 
Co.,  The six 

Electrician  Publishing  Co. 
xxii 

Elliott-Lincoln  Elec.  Co...    xiv 

Empire  China  Works.  ..    xsii 

Erie  City  Iron  Wks 

Eureka  Compound  Co. . ,.     xiv 

PiberlteCo.,  The xxvi 

Fontaine  Grossing  A  Elec. 
Co XX 

Ford,  Owen xxi 

Forest  City   El.  Wks i 

For  Sale  Advertisements. . .  xiv 

Fort  Wayne  Elec.  Corpora- 
tion    . 

t'uel  Economizer  Co xxiii 


Garlock  Packing  Co.. 

General  Electric  Co 11 

Gillette.  E.AF xiv 

Globe  Electric  Light  Co vi 

Gooch,  Chas.  J xii 

G  oubert  Mfg'.  Co 

Gustafson.  W.  A  xiv 

Harrington.  Son  A  Co.,  E.    

Hart  A  Hegeman  Manufac- 
turing Co xiii 

Helios  Electric  Co viii 

Hemingray  Gla  s  Co xiii 

Homberger  El.  Mfg.  Co...     xx 

Huebel  A  Manger xiv 

Independent  Elec.  Co xxii 

Intenor  Conduit  AI.  Co  —  xiv 
Internat'lCor.  Schools...     xiv 

Interstate  Comp.   Electric 

Cpnst.Co XX 

Jameson  A  Co.,  W.D 

Johns  Manufacturing  Co., 
H.  W viii 

Klipstein  A  Co.,  A 

LeclancheBat.  Co.,The....     xv 

Little,   F.    P.,    Electrical 
Const.  A  Supplv  Co xvi 

Louisville  Eleo.  Wks 

Lukens  Iron  A  Steel  Co.. xxiii 

M.  A  B.  Ti  ephone  Co....      vi 

Mather  Electric  Co xviii 

Metropolitan  Electric  Co  - . 

Miamisburg  Electric  Co . .    

Monarch  Cycle  Co xix 

Montgomery  Ward  ACo..  

Moore,  Alfred  P i 

Morris  A  MacCurdy  xiii 

.  Morris,  Tasker  A  Co xv 

Moyes,  L.  M — 

MunsellACo.,  Eugene...     xv 

NasiioldCleat  Co.,The  ...  xiv 

National  Conduit  Mfg.Co. . 

National  India  Rubber  Co. . 

Newton  Rubber  Works. ...xvii 

New  York   Insulated  Wire 
Co XX 


New  York  A  Ohio  Co.. 

Norton.  Chas.  E  

NuttaUCo.,  B..D 

OkoniteCo.,  The  .... 


1 

xii 

xxi 

..    i 


Ostrander  A  Co..  W.R....     xiii 

Otto  Gas  Engine  Wks...  xxiii 

Partrick  A  Carter  Co xiv 

Partridge  Carbon  Co i 

Perkins  El.  Switch  Mfg.Co.  xvi 

Phillips  Ins'd.  Wire  Co. . .    xiii 

Phosphor-Bronze  Smelting 
Co., Ltd xxiii 

Piatt,  O.  S XV 

Porter  A  Buerdorf xxii 

Proctor-Raymond  El. Co...  

Queen  ACo.,  Inc xiii 

Racine  Hardware  Co xsiii 

Roebling's  Sons  Co..  J. A . .    

Rockford  Torch  Co xiv 

Roth  A  Eck xxvi 

Samson  Cordage  Wks xii 

Scientific  Machinist  Co..  xxvi 

Shultz  Belting  Co xxvi 

Siemens  A  HalskeElec.  Co.  

Simplex  Electrical  Co., The,     i 
Sioux  City  Brass  Works. .    — — 

Smith,  S.  Morgan xxii 

Standard  Paint  Co xii 

Standard  Thermometer  Co..  x 
Standard  Underground  Ca- 
ble Co i 

Stanley   Electric  Manufac- 
turing Co xviii 

Stilwell-BIerce     A    Smith- 
Valle  Co xiv,  xv 

Sweet  Elec.  A  Mfg.  Co xv 

Thayer  Electric  Co xviii 

United  Electric  Improve- 
ment Co 


Valentine-Clark  Co xxvi 

Vulcanized  Fibre  Co sxl 

Wagner  El.  Mfg.  Co xxv 

Waldo-Hyde,  Wm vi 

Walker  Mfg.  Co 

Wallace  Electric  Co xx 

Want  Advertisements. . . .      xiv 

Webster  Mfg.  Co xxvi 

Webster,  Warren  &  Co xx 

Wertheim,  Ed i 

Western  Electric  Co v 

Western    Telephone     Con- 
struction Co xiv,  xvii 

Westinghouse  Elec.  and  Mfg. 

Co iv,  xxiv 

Westinghouse  Machine  Co.  xxi 
Weston  Engine  Co 1 

■HiiiiiilliiMitatfi 


CLASSIFIED  LIST. 

Accnm  nlators. 

Boswell  A  Co.,  D.  E., 

Bradbury-Stone  Elec.  S.  Co 

Cons.  Electric  Storage  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Porter  x,  Buerdorf. 
Animnclators. 

Centra!  Electric  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Ostrander  ACo.,  W.  R. 

Partrick  A  Carter  Co. 

Proctor-Raymond  Elec.  Co. 
Arc  liamps. 

Am  Gas  Engine  Elec.  Co. 

C  A  C  Electric  Co. 

Central  Electric  Co. 

Clark  Electric  Co. 

Corey,  R.  B. 

Crocker-Wheeler  Elec.  Co, 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Helios  Electric  Co. 

Little,  F.  P.  Elec.  C.  A  S.  Co. 

Mather  Electric  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Standard  Tbermometer  Co. 

Westingnouse  El.  A  Mfg.  Co. 
Arc  flight  Cord. 

Samson  Cordage  Wks. 

Batteries  and  Jars. 

Andrae  A  Sons,  J. 
Boswell  A  Co.,  D.  E. 
Bradbury -Stone  Elec.  S.  Co. 
BunneU  A  Co.,  J.  H. 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Dearborn  Electric  Co. 
Edgerton  Pottery  Co. 
Electric  Appliance  Co. 
Electric-Power  Storage  Co, 
Electric  Storage  Battery  Co. 
Hemingray  Glass  Co. 
Leclanche  Battery  Co.,  The. 
Miamisburg  Electric  Co. 
Newton  Rubber  Wks. 
Partrick  A  Garter  Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 
Bells. 
Andrae  A  Sons,  J. 
Central  Electric  Uo. 
Dearborn  Electric  Co. 
Electric  Appliance  Co. 
Gillette.  E.  A  F. 
Huebel  A  Manger 
Ostrander  A  Co.,  W.  R. 
Partrick  A  Carter  Co. 
Proctor-Raymond  Elec.  Co. 
Western  Electric  Co. 

Beltine. 

Shultz  Belting  Co. 

Bicycles. 

Monarch  Cycle  Co. 

Boilers. 

Abendroth  A  Boot  Mfg.  Co. 
Babcock  A  Wilcox  Co.,  The. 
Brownell  A  Co.,  The. 
Clonbrock  Steam  Boiler  Wks. 
Erie  City  Iron  Wks. 
Fulton  Steam  Boiler  Wks. 
Moyes,  L.  M. 
Racine  Hardware  Co. 
Weston  Engine  Co. 
Boobs,  Electrical. 
Electrician  Publishing  Co. 

Bronze . 

Besly  &  Co.,  Chas.  H. 
Phospbor  Bronze  Sm.Co.,Ltd . 

Brnshes. 

Boudreaux  Dyn.  Brush  Co. 
Central  Electric  Co. 
Partridge  Carbon  Co. 

Bnrelar  Alarms. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Cable8(See  Insulated  Wires.) 
Cables,  Klectric  .  (See  In- 
sulated    Wires),     Copper, 

l$h.eet  and  Bar, 

American  Elec.  Works. 

Brixey,  W.  R. 

Central  Electric  Co. 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Moore,  Alfred  F. 

New  York  Ins.  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Carbons.  Points  dtFlates. 

Central  Electric  Co. 

Corey,  R.  B. 

General  Electric  Co. 

Partridge  Carbon  Co. 

Wertheim,  Ed. 

Western  Electric  Co. 
Compound. 

Eureka  Compound   Co. 

Standard  Paint  Co. 
Condnlts. 

Central  Electric  Co. 

Interior  Conduit  A   Ins    Co. 

National  Conduit  Mfg.  Co. 
Construction  A  Kepairs. 

Allen-Hussey  Co. 

Amstutz,  N.  S. 

C   A  C  Electric  Co. 

Crocker-Wheeler  Elec.  Co. 

Ft. Wayne  Elec.  Corporation. 

Interstate  Com.  EI.  Const.  Co. 
Contractors  and  Klectric 
liight    Plants. 

Allen-Hussey  Co. 

Amstutz,  N.  S. 

Arnold,  B.  J. 

Bain,  Foree. 

Brush  Electric  Co. 

Bryan,  Wm.H. 

C  A  C    Electric  Co. 

Clark  Electric  Co. 

Crocker-Wheeler  Elec.  Co. 

Eddy  Elec.  Mfg.  Co. 

Fontaine  Crossing  A  El.  Co. 

Ft. Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  A  Ins.   Co. 

Mather  Electric  Co. 

Siemens  A  Halske  Elec.  Co. 

United  Elec  Improvement  Co 

Westinghouse  Elec  A  Mfg.  Co. 

Western  Electric  Co. 
Copper. 

Besly  A  Co.,  Chas.  H. 


Copper  Wires. 

Amencan   Electrical  Works. 

Besly  A  Co.,  Chas.  H. 

Brixey,  W.  R. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

FIberite  Co.,  The. 

General  Electric  Co. 

independent  Electric  Co. 

National  India  Rubber  00. 

Okonite  Co.  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Corduee. 

Samson  Cordage  Wks. 
Cranes. 

Harrington,  Son  A  Co.,  E. 
Cross-Arms,    Pins     and 

Brackets. 

Anderson,  Albert  A  J.  M. 

Brady,  T.  H. 

Brodie  Electric  Co. 

Browulee  A  Co. 

Central  Electric  Co. 

Electric  AppUance  Co. 

Fiberite  Co.,  The. 

Nuttal  Co.,  R.  D. 

Partrict  A  Carter  Co. 
Cnt-Onts  and  Switches. 

Anderson.  Albert  A  J.  M. 

Andrae  A  Sons,  J. 

Brodie  Electric  Co. 

Bryant  Electric  Co. 

Bunnell  A  Co..  J.  H. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colgate  Co.,  Geo.  L. 

Crocker- Wheeler  Elec.  Co. 

Cutter  Electrical  A  Mfg.   Co. 

Dearborn  Electric  Co. 

Diamond  Electric  Co. 

J'.ddy  Elec,  Mfg,  Co. 

Electric  Appliance  Co. 

Electric  Protection  Co. 

Elec.  Selec.  A  Signal  Co. 

Fiberite  Co.,  The. 

Forest  City  Elec.  Wks. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hart  A   Hegeman    Mfg.    Co. 

Huebel  A  Manger. 

Interior  Conduit  A  Ins.  Co. 

Little,  P.  P  Elec.  C.  A  S.  Co. 

Louisville  Elec.  Works. 

Nuttall  Co.,  R.  D. 

Partrick  A  Carter  Co. 

Perkins  El.  Switch  Mfg.  Co, 

Piatt,  O.  S. 

Sweet  Elec.  A  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  iilectric  Co. 
Desfas. 

Montgomery  Ward  A  Co. 
Oynamos. 

Brush  Electric  Co. 

C  A  C  Electric  Co. 

Central  Electric  Co. 

Clark  Electric  Co. 

Commercial  Electric  Co. 

Crocker-Wneeler  Elec.  Co. 

Eddy  Elec.  Mfg.  Co. 

EUiott-Lincoln  Elec.  Co. 

Fontaine  Crossing  A  El.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  A  Ins.  Co. 

Mather  Electric  Co. 

Roth  A  Eck. 

Siemens  A  Halske  Elec.  Co. 

Waldo-Hyde,  Wm. 

Walker  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Elec.  AMfg.Co. 
Economizers. 

Fuel  Economizer  Co. 
Electric  KailTvays- 

Brush  Electric  Co. 

General  Electric  Co. 

Siemens  A  Halske  Elec.  Co. 

Westinghouse  EI. A  Mfg.Co. 
Electrical  and  lUeclLanl- 
cal  Engineers. 

Allen-Hussey  Co. 

Amstutz,  N.  S. 

Arnold.  B  J. 

Bain,  Foree. 

Bryan,  Wm.  H 

Crocker-Wheeler  Elec,  Co. 

Eddy  Elec.  Mfg,  Co, 

Ford,  Owen. 

Thayer  Electric  Co. 
Electrical  Instruments. 

Anderson,  AlbertA  J.  M. 

Brodie  Electric  Co. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Colgate  Co.,  Geo.  L. 

Dearborn  Electric  Co. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

Interior  Conduit  A   Ins.   Co. 

Norton.  Chas.  E. 

NuttaUCo.,  R.  D. 

Partrick  A  Carter  Co. 

Piatt,  O.  S 

Queen  A  Co.  Inc. 

Sweet  Elec.  A  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 
Electrical  i^pecialtlea. 

Allen,  L.  B. 

Clark  El.  Specialty  Mfg.  Co. 

Electric  Protection  Co. 

Interstate  Com.  El.  Const  Co. 

Nashold  Cleat  Co. 

Proctor-Raymond  Elec.  Co. 

Rockford  Torch  Co. 
Electroliers,  etc. 

Edwards.  W.  S.  Mfg.  Co. 
Electro-Plating  ttacb'y, 

Besly  A  Co.,  Chas.  H. 
General  Electric  Co. 
Ensiues,  titiS, 

Am.  Gas  Engine  Elec.  Co. 

Otto  Gas  Engine  Wks. 

Webster  Mfg.  Co. 
Eneiues,  t^team. 
Ball  A  Wood  Co.,  The. 
Brownell  &  Co.,  The. 
Chuse  A  Co.,  J.  F. 
Erie  City  Iron  Wks. 
Racine  Hardware  Co. 

Westinghouse  Machine  Co. 
Weston  Engine  Co. 
Fan  Outfits. 
Central  Electric  Co. 
Davis  Elec.  Co.,  W.J. 
Diehl  A  Co. 

Interior  Conduit  A  Ins.  Co. 
FeedWater  Heaters. 

Goubert  Mfg.  Co. 


Fibre. 

Butlv  Hard  Rubber  Co. 
Vulcanized  Fibre  Co. 

Fire  Alarms. 

Partrick  A  Carter  Co. 
Western  Eleotrlo  Co. 

Fuse  TVire. 

Brixey,  W.  R. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co. 

Fiberite  Co.,  The. 

General  Electric  Co. 

Independent  Electric  Co. 
€!as  Liglitlns,  Electric. 

Partrick  A  Carter  Co. 
<jrears. 

Besly  A  Co.,  Chas.  H. 

Nuttall  Co.,  R.  D. 
(i>eneral  Elec.  Supplies 

Anderson,  Albert  A  j.  M. 

Andrae  A  Sons,  J. 

Besly  A  Co..  Chas.  H. 

Brodie  Electric  Co. 

Bryant  Electric  Co. 

Bunnell  A  Co.,  J.  H. 

Butler  Mfg.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colgate  Co.,  Geo.  L. 

Cutter  Electxical  A  Mtg.  Co. 

Dearborn  Electric  Co. 

Electnc  Api-liance  Co. 

Electric  Protection  Co. 

Elliott- Lincoln  Elec.  Co. 

Forest  City  Elec.  Wks. 

General  Electric  Co 

Interior  Conduit  A   Ins.  Co. 

Little.  F.  P.  Elec.  C.  A  S.  Co. 

Louisville  Elec.  Works. 

Metropolitan  Electric  Co. 

Morris  &  MacCurdy; 

Nashold  Cleat  Co. 

Partrick  A  Carter  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt.  O.  S. 

Proctor-Raymond  Elec.  Co. 

Queen  A  Co    Inc. 

Sioux  City  Brass  Works. 

Sweet  Elec.  A  Mfg.  Co. 

Thayer  Electric  Co. 

Wallace  Electric  Co. 
4Mlobes    and     Electrical 
(irlass'ffare. 

Edwards,  W.  S.  Mfg.  Co. 

Hemingray  Glass  Co. 

drrapbite  Specialties. 

Besly  A  Co.,  Chas.  H. 
Dixon  Crucible  Co.,  Jos. 
Hard  Bobber  Croods. 

Butler  Hard  Rubber  Co. 

Fiberite  Co..  The. 

Newton  Rubber  Wks. 
Insulators  and  Insulat- 
ine  Haterlals. 

Anderson,  Albert  A  J.  M. 

Andrae  A  Sons,  J. 

Brixey,  W.  R. 

Brodie  Electric  Co. 

BunnellA  Co.,  J.  H. 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Crocker-Wheeler  Elec.  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Dearborn  Electnc  Co. 

Electric  Appliance  Co. 

Empire  China  Works. 

Fiberite  Co.,  The. 

Hart  A  Hegeman  Mfg.  Co. 

Hemingray  Glass  Co. 

Interior   Conduit  A  Ins.  Co. 

Johns  Mfg.  Co.,  H.  W. 

Little,  F.  P.  Elec.  C.  A  S.  Co. 

Munsell  ACo..  Eugene. 

Nashold  Cleat  Co. 

National  India  Rubber  Co. 

Newton  Rubber  Wks. 

New  York  Insulated  Wire  Co. 

Nuttall  Co.,  R.  D. 

Okonite  Co.,  The. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Piatt,  O.  S. 

Roebling  s  Sons  Co.,  J,  A. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 
Ijisulated      Wires      and 
Cables— aiasnet  JVire. 

American  Electrical  Works. 

Brixey,  W.  E. 

Brodie  Electric  Co. 

Bunnell  A  Co. .J.  fl. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Independent  Electric  Co. 

Louisville  Elec.  Works. 

Metropolitan  Electric  Co. 

Moore,  Alfred  F. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Ijamps.  Incandescent. 

Aetna  Electric  Works. 

Am.  Electrical  Mfg.  Co. 

Automatic  Elec.  Spec.  Co. 

Beacon  Vac  Pump  AElec.Co. 

Bernstein  Electric  Co. 

Buckeye  Electric  Co. 

Central  Electric  Co. 

Columbia  Inc.  Lamp  Co. 

Dearborn  Electric  Co 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Globe  Electric  Light  Co. 

New  York  A  Onlo  Co. 

Partrick  A  Carter  Co. 

United  Elec.   Imp.   Co. 

Waldo-Hyde,  Wm. 

Westinghouse  Elec.AMfg  Co. 
Llehtnlng  Arresters. 

Colgate  Co  .  Geo.  L. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 
Ulagroet  %Vire. 

(See  Insulated  Wires.) 
Sleehanlcal  nachlnery 

Besly  ACo.,  Chas.  H. 

Harrington,  Son  A  Co.,  E. 


nica. 

Johns  Mfg.  Co.,  H.  W. 
MunsellACo.  Eugene. 
aiintng  Apparatus,  Elec. 

General  Electric  Co. 

Independent  Electric  Co. 

Westinghouse  El.  A  Mfg.   Co. 
SLotors. 

Andrae  A  Sons.  J. 

Brush  Electric  Co. 

C  A  C  Electric  Co. 

Central  Electric  Co. 

Commercial  Electric  Co. 

Crocker-Wheeler  Elec.  Co. 

Eddy  Elec,  Mfg,  Co. 

Elliott-Lincoln  Eleo.  Co 

Fontaine  Crossing  A  El  Co 

Ft.Wayne  Elec.  Corporation' 

Qeoeral  Electric  Co. 

Interior  Conduit  A  fns    Co 

Louisville  Elec.  Works 

Mather  Electric  Co. 

Roth  A  Eck. 

Sloui  City  Brass  Worts 

Stanley  Elec.  Mfg.  Co 

Wagner  Elec.  Mfg.  Co. 

Walker  Mfg.  Co. 

Wallace  Electric  Co. 

Westinghouse  El.  A  Mfg  Cr 
Packing:. 

Besly  A  Co.,  Chas.  H. 

Garlock  Packing  Co. 
Paints. 

Morris  A  MacCurdy 

Standard  Paint  Co 
Patents. 

Gooch,  Chas.  J. 
Phosphor  Bronze 

Phosphor  Bronze  Sm.Co.  Ltd 
PianoN and  Organs 

BeethovL-n  Piano  A  Organ  Co. 
Platinum. 

Baker  A  Co. 
Poles. 

Brownlee  A  Co. 

Morris,  Tasker  A  Co 

Nuttall  Co.,  R.  D. 

Valcntine-Clark  Co 
Porcelain. 

Empire  China  Works 

General  Electric  Co. 

Hemingray  Glass  Co. 
Publishers,  Electrical 

Electrician  Publishing  Co 
Push  Bartons. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 
Bheostats. 

Central  Electric  Co. 

General  Electric  Co. 
t^al  Ammoniac. 

Klipstein  A  Co.,  A. 
tiepartttors. 

Goubert  Mfg.  Co. 
mib.  Braid. 

Boston  Braid  Mfg.  Co. 

t^peakins  Tnbes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ostrander  A  Co.,  W    R 

Partrick  A  Carter  Co 
l^peed  Indicators 

Besly  A  Co.,  Chas.  H. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co. 

Queen  A  Co.  Inc. 
Steam  Heating. 

Goubert  Mfg.  Co. 

Webster  A  Co.,  Warren, 
Storage  Batteries. 

BosweU  A  Co.,  D.  E. 

Bradbury-Stone  Elec.   S    Co 

Cons.  Electric  Storage  Co 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co 

Porter  A  Buerdorf. 
IStreet  Cars. 

Brill,  J.  G.  Co. 
Tapes,  (nsulatingr. 

American  Electrical  Works 

Brixey,  W.  R. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co. 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonite  Co.,  The. 

Phillips  insulated  Wire  Co 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical   Co. 

Standard  Paint  Co. 
Teleerraph  Apparatus. 

Electric  Appliance  Co 

Partrick  A  Carter  Co. 

Western  Electric  Co, 
Telephones. 

Andrae  A  Sons,  J. 

Central  Electric  Co. 

Gillette,  E.  A  P. 

GustafsoD.  W.  A. 

Jameson  A  Co.,  W.  D. 

M.  A  B.  Telephone  Co. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 

Western  Tel.  Const.  Co 

Williams  A  Abbott  Elec.  Co 
Transformers. 

Central  Electric  Oo. 

Diamond  Electric  Co. 

General  Electric  Co. 

Hornberger  Elec.  Mfe.  Co. 

Louisville  Elec.  Works. 

Ft.Wayne  Elec.  Corporation 

Stanley  Electric  Mfg.  Co 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 
Trolley  Cord. 

Samson  Cordage  Wks. 
Tracks.  Eleciric  Car. 

General  Electric  Co. 

Westinghouse  EL  A  Mfg.  Co 
Turbine  W^heels. 

Dayton  Globe  Iron  Works  (Jo 

Smith,  S.  Morgan. 

Stillwell-Bierce     A      Smith- 
Vaile  Co. 
UniTcrsities. 

Chi.  Shorthand  Institute. 

Int.  Corr.  Schools. 

Scientihc  Machinist  Co. 
^V^ater  Wheels. 

Smith,  S.  Morgan. 
W^ire.  Bare. 

Anderson.  Albert  A  J.  M, 

Besly  A  Co..  Chas.  H. 

Bishop  Gutta  Percha  Co, 

Brixey,  W.  R 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Electric  Co. 

National  India  Rubber  Co. 

Nuttall  Co..  R.D. 

OkoniteCo.,  The, 

Phillips  loBulated  Wire  Co. 

Roebllne'B^Sons  Co..  J    A. 
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SGHEEFFER'S  RECORDINQ 

WATT-METER. 

For  AltemtiDg  Circnits.      No  Comntator,   No  Brnste. 

Registers  Direct  Actual  Power  Consumed. 
EASILY  ADJUSTED.  ABSOLUTBIiY  RELIABLE. 


DIAMOND  TRANSFORMER. 

Simplest,  Safest  and  Best. 
FOR  ANY  VOLTAGE.  FOR  ATiL  SYSTEMS, 


Chioaso  Oflice    1307  maiihattan  Building, 
f^enfral  Electric  Co.,  j^elllng  Agents. 


DIAMOND  ELECTRIC  GO.,  Peoria,  III. 


SAWrER-MAN  INCANDESCENT  LAMPS 


P 


With  Bases  to  Fit  Any  Socket. 


We  have  now  resumed  the  manu- 
facture of  the  well-known  Sawyer- 
Man  Lamps,  on  a  scale  to  meet  any 
possible  demand. 

We  have  adopted  new  methods  of 
manufacture  which  add  to  the  ap- 
pearance and  quality  of  our  lamps, 
and  make  them  by  reason  of  their 
efficiency  and  long  life,  the  cheap- 
est and  best  lamps  ever  offered. 


^3  FR I CT  e;  ^ : 

PLAIN   LAMPS. 

8,  10  and  16  candle  power  lamps 25  cents  each. 

20  and  25  candle  power  lamps 30  " 

32  candle  power  lamps 38  " 

16  candle  power  street  car  lamps 25  " 

16  candle  power  street  car  lamps,  anchored 32  " 

ORNAMENTAL  LAMPS. 

8,  10  and  16  candle  power  lamps 30  cents  each. 

20  and  25  candle  power  lamps 35  " 

Discounts  according  to  quantity. 
For  etching  the  plain  or  ornamental  lamps,  3i  cents  each,  net. 

COLORED  LAMPS. 

"Dipped"  lamps  in  red,  blue  or  green,  5  cents  each,  net,  additional- 
Lamps  with  bases  to  fit  Thomson- Houston  sockets,  3  cents  extra. 
Boxing  and  packing  at  cost. 
Prices  are  subject  to  change  without  notice. 


Westinghouse  Electric  &  Manufacturing  Company, 


F=>J^. 


Branch  Offices  in  all  Leading  Cities. 


WESTINBHOUSE  ELECTRIC  £  MANUFACTURING  CG.. 


u,      .K     .c^a 


We  manufacture  Complete  Installations  of 


For  CENTRAL  STATION   ELECTRIC  LICHTINC, 

LONG  DISTANCE  TRANSMISSION  OF  POWER, 
ELECTRIC  RAILWAY  AND  ISOLATED  PLANTS. 

BEANCH  OFFICES  IN  ALL  LARGE  CITIES. 


jy. 


April  20,  1895 


WESTERN    ELECTRICIAN. 


Suit  the  action  to  the  thought 


and  turn  your  thoughts  in  the  direction 
of  Lundell  Motors.  No  other  make 
of  Fans  will  bring  greater  reward  in 

customers— satisfaction— cash. 


Lundell 
Bracket 
Fan. 


The  type  of  Bracket  Fan  Motor  illus- 
trated is  one  that  will  find  ready  sale  with 
a  large  class  of  trade— restaurants,  hotels, 
clubs,  billiard  parlors,  etc.  No  necessity 
for  a  jack-carpenter,  fastens  directly 
against  the  wall.  Has  a  ball-joint,  allow- 
ing adjustment  of  fan  in  any  direction. 
Regulating  switch  giving  ^  speeds.  Body  finished  in  japan. 
Furnished  with  guards  when  desired. 

For  constant  potential  incandescent  circuits  up  to  115  volts. 

Don't  let  the  season  get  ahead  of  you.     We  are  ready. 


Fan  blades  polished  brass. 


i  Kansas  City,  Mo.:  Gate  City  Electric  Co. 
'/  St.  Louis:  Southern  Electric  Supply  Co, 


Central  Electric  Company, 


173-175  Adams  St.,  Chicago. 


Okonite  Wires. 
Interior  Conduit. 
Helios  Arc  Lamps. 


CHICAGO  FACTORIES,  WESTERN  ELECTRIC  CO. 


CONDUIT 

The  present  stiff  tubes  furaished  for  thia  purpose  have  loog  been  found  imperfect  and  unsatis- 
factory to  the  electrical  engineer  and  constructor.  The  i'lffidity  of  the  tube  makes  it  an  im- 
pOBsibility  to  install  in  buildings  already  constructed,  without  cutting  the  surface  of  the  wall  or 
ceili  g;  and  the  itltmcrous  joints  and  elbows  make  the  drawing;:  in  of  win^s  very  difl&cult. 

In  any  system  of  interior  tubing,  the  first  cost  of  the  tube  is  in  a  measure  immaterial;  but  the 
cost  of  the  connections  and  elbowd  and  the  coat  of  labor  in  applying  same,  is  the  most  important 
Jactor.  There  is  a'so  an  equity  to  be  figured  In  the  ivaste  of  s/iort  and  rf«Hlojreif  lengths, 
which  are  practically  worthless. 

The  Flexible  Conduit  recommends  itself,  because: — 
1  .    It  is  thorou§:hly  flexible. 

It  is  thoroughly  waterproof. 
It  requires  no  joints  or  elbows. 
It  will  not  readily  igrnite. 
Wires  will  not  stick  in  it. 
It  can  be  furnished  in  any  length. 
While  the  first  cost  of  our  tubing  may  seem  high,  we  would  suggest  that  consumers  figure  the 
cost  of  a  s/torf,  stiff  tiihe,  the  cost  of  jo£»i.*  sleeves^  the  coat  of  the  elboivs,  the  cost  of 
the  labor  in  applying  same,  and  the  probable  ivaste  in  odd  and  damaged  lengths;  and  net  cost 
will  show  the  economy  of  Flexible  Conduit. 


CIRCULAR 
LOOM 
CONDUIT. 

IRON  ARMORED 
CONDUIT 


2. 
3. 

4. 

5. 
6. 


Iron  Armored  Circular  Loom  Conduit  will  be  ready  for 
delivery  May  first,  and  orders  are  now  being  entered  for  shipment 
on  that  date. 

As   is   the   case   with    the   flexible  conduit,  experiment  shows 

that  the  Armored  Conduit  will  be  the  most  economical  and 

satisfactory  conduit  on  the  market. 


ORDERS    FILLED    FROM    NEW  YORK    OR 
CHICAGO  AT  MANUFACTURERS'  PRICES. 


WESTERN  ELECTRIC  COMPANY, 


NEW  YORK, 

Greenwich  and  Tiiames  Streets, 

CHICAGO, 

227  to  276  Soatli  Clinton  Street. 


CINCINNATI,  0.,  Standard  Electrical  Works. 


DENVER.  COLO  ,  mountain  Electric  Co. 


SAN  FRANCISCO,  CAL.,  California  Electrical  Works. 
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INCANDESCENT  LAMPS. 


MANUFACTURE 
THE 


GLOBE. 


9P  LIFE  AND 
EFFICIENCY 
GUARANTEED. 


New  Process  of  Exhaustion  by  Mechanical  Vacuum  Pump.     Absolutely  Dry  Vacuum.     Samples  and  Prices  Furnished 

on  Application.     Correspondence  Solicited. 


GLOBE  ELECTRIC  LieUT  CO., 


General  Offices: 
Carter  Building, 


v\r.A.isrTE:jiD. 


BOSTON,  MASS. 


w^fritte:  i_j^. 


RECEIVER'S  SALE, 


WARING 

ELECTRIC 

COMPANY. 

The  entire  stock  of 

NOXZHK  LHMPS. 

of  ALL  candle  powers  and  voltages,  together 
with  a  large  amount  of 

MHCHINERY, 

consisting  of  dynamos,  pumps,  etc.,  must  be 
SOLD  AT  ONCE  to  close  up  the  affairs  of 
the  company.    For  prices  and  terms  address 

WM.  WALDO-HYDE,  Receiver, 

Hartford,  Conn.  Manchester,  Conn. 


F-     ^ 

ZM^OB^ 
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M.  &B. 


Desk  Set. 


Complete  Exchange  Plants. 

Metallic  or  Ground  Circuit. 

SWITCHBOARDS    ABSOLUTELY    GUARANTEED. 

ADDRESS 

M.  &  B.  TELEPHONE  CO., 


Bullitt  Building, 


Philadelphia. 


IMPORTED  CARBONS! 

GEN^ERAL  INCANDESCENT  ARC  LAMP  CO.'S 

BERQMANN  LAMPS.       KNIGHT  ARC  LAMP. 

The  Above  Lines  Indnde  ARC  LAMPS  for  Every  Service. 

Address  Inquiries  to  XC#    J3«     ^^V/XCfi  JL  •  General  Sales  Agent, 
Room  714  Havemeyer  Building.  NEW  YORK  CITY. 


Jim. 
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FROM  OCEAN  TO  OCEAN. 


8an  Francisco,  Cat. — Wm.  G.  Lawrence,  engineer  in 
charge  of  the  exhibit  of  J'ort  Wayne  Electric  Corporation: 
At  the  California  Midwinter  International  Exposition, 
1894,  I  made  a  trial  of  your  brushes  on  the  Wood  alternat- 
ing current  dynamo  and  exciter.  The  brushes  and  commu- 
tators ran  cool,   free   from  sparks,  and  with  a  good  polish. 


THEY 
KNOW 


New  ForA;.— Interior  Conduit  &  Insulation  Co.,  Chas.  S. 
Pease,  Supt.:  We  take  pleasure  in  recommending  your 
Dynamo  Brush  after  an  extended  test.  We  find  it  satis- 
factory in  all  respects. 


THE  UNSURPASSED  MERITS  OF 

The  Boudreaux  Dynamo  Brush, 


^0  ^^mmm 

wo  SPtLfTTefflNG 

^0  tiiGti  KesisTANee 


EACH   LAYtR  OF  THIS   ANTI-FRICTION   METAL 


I  I     ....     . 

■■,,;■■  |,  ■ 


1-I250    PART    OF    1     INCH    THICK 


^0  GKeftsmG 

^0  TOffmNG  f)0wjY 


^I  TPPDirfcD    to  Woven  Wire, 
*:^Uf  CIVlv/IV    Gauze,  Copper  o 


or  Carbon, 


The  Boudreaux  Dynamo  Brush  Co., 


Mailers  Building,  Chicago. 


Postal  Telegraph  BIdg.,  New  York. 


Our  New  %5J  Electric  Lighl  and  Fewer  Contrellers 


,H4yE  BEEN  ADOPTED  BY  CENTRAL  STATIONS 
OPERATING 


5.000 


'f 


A^C    TLAfM[PS    AND 


60,000 


INCANDESCENTS. 


They    are   (the  <)ply  ;Sy,stem   which   will   Cut  ^  your 
Motors,  Arc  Lights,  Converters,  Transformers, 
from  your  Central  Station. 


OUR  GENERAL  WESTERN  AGENTS  ARE 

WALLACE  ELECTRIC  CO.^  ^i^^  iiearborn  sl,  Chicago. 

ELECTRIC  SELECTOR  &  SIGNAL  CO,  46  Broadway,  New  York. 
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The  C  &  C  Electric  Company 


rvi.A.ivrT_ri^.A.cz:Tn-JFRE:FR^  cdf^ 


MULTIPOLAR  DYNAMOS,        BIPOLAR  DYNAMOS, 


Direct  Driven  or  Belted,  in  sizes  up  to  250  H.  P. 


Up  to  100  H.  P. 


Electric  Motors,  Automatic  or  Hand  Controlled. 
Complete  Plants  for  Power  Transmission. 
Isolated  lighting  plants.  Central  Station  Apparatus. 

General  Office; 

USLibertyStreet.  NEW  YORK. 


Works:    GARWOOD,  N.  J. 

on  CENTRAL  R.  R.  of  N.  J. 


nn  1  Kr<i¥  nv  K<¥r<K'H  .  5  CHICACiO.  1080  and  lOSl  aienadnock  BoUdlllB.    BOSTON.  69  OUTer  mt. 
BKANCU  OlTiriOKei  .  ^  ctBTEtAlSD,  Cnyahoea  BnUdins.    PHIIiADBIiHIA,  033  Arch  St. 


HELIOS  ELECTRIC  COMPANY, 

Factory  and  Ofiices, 

1310  Filbert  Street,  Philadelphia,  Pa. 

We  have  no  Stock  nor  Old  Style  Lamps  that  we  must 
get  rid  of  at  any  price—no  junk. 

THE   HELIOS  LAMPS 

Are  the  latest  patterns  and  newest  type.  Our  Lamps  are  much  in  advance  of  any  lamp 
now  on  the  market,  because  they  are  New  and  of  Latest  Designs. 

Our  ALTERNATING  LAMPS  have  Reflector  Piates.  Our  DIRECT  CURRENT 
Lamps  do  not  see-saw.  Our  Focusing  Lamps,  both  Direct  and  Aliernating,  are  espe- 
cially adapted  for  photo-engraving  and  stereopticon  work. 


Anchor  Electric  Co.,  New  England  Agents, 

BostoD,  Mass. 
Central  Electric  Co.,  Western  Agents,  Chicago. 
Moore  &  Baylis,   Agents  for   Western  New  York, 

Buffalo,  N.T., 
Globe  Electrical  Supply  &  Construction  Co.,  New  York 

City  Agents,  Vandam  and  Greenwich  Streets, 

New  York. 


Mountain  Electric  Co.,  Agents  for  Colorado,  Utah, 
Wyoming  and  New  Mexico,  Denver,  Ool. 

Machinery  Supply  Co..  Agents  for  Sonthern  Oal- 
Ifornlaand  Arizona,  Los  Angeles,  Cal, 

W.  T.  M-  Moltram,  Agent  for  Texas,  Dallas.  Tex. 

Canadian  General  Electric  Co.,  Canadian  Agents, 
Torouio,  Oanada. 

Calitornia  Electrical  Works,  San  Frauelsoo,  Oal. 


MOUIJ}£D  MICA. 


it^lBlte 


INSULiTORS. 


Weatherproof  Sockets. 

For  use  outdoors  and  in  damp  situations. 

TROLLEY  LINE  INSULATORS, 
VULCABESTON. 


WaU  Socket  for  Sign  work,  etc. 


H.W.JOHNS  MFG.  CO., 

340  &  SMS  ICandoIph  i^treet, 

Kegnlar  Edison,                                          **         *»MV«V».  Socket  for  S  tandard 

Thomson-Houston  &        jjj;^  YORK,          PHILADELPHIA.            BOSTON  ia-inoh  Pipe  Braoliet 

Weatinghouse    Base.  Fixtures. 


CHICAGO  SHORTHAND  INSTITUTE,  3Sth  St.  and  Wabash  Ave. 

A  Central  School  of  Shorthand  and  Typewriting  of  the 
most  jnodern  and  Complete  Type. 

A  COHPEjE:TB  C0URS£  of  t»HOKTHAAII>.  WeoSer  yon  shorthand  inetmctlons 
In  abundance,  and  most  excellent  in  quality.  Our  course  is  graded  and  arranged  Id  logical  order.  We 
claim  not  a  new  system,  but  a  new  method  of  imparting  the  art  of  phorthaod  by  which  we  can  equip 
any  ordinary  Intelligent  person  for  the  execution  of  any  stenographic  work  devolving  upon  the  expert 
stenographer  or  court  reporter. 

The  method  of  Instruction  employed  is  practical  and  progressive.  The  principles  are  taken  up  and 
explained  In  an  orderly  manner,  and  the  student  directed  how  to  apply  them  correctly  in  the  work  of 
forming  the  characters  rapidly  and  artit-tically.  You  may  have  aocees  to  the  qulntsBsence  of  the 
staodard  systems— Pitman,  Muoeon,  Graham.  We  guarantee  to  turn  you  out  a  full-fledged  stenog- 
rapher capable  of  any  kind  of  stenographic  work.     The  art  is  made  a  specialty. 

Tuition,  $10.00  per  month.     Secure  class  seats  immediately, 

Evening  classes,  ^.00  per  month.     98  per  cent,  of  oar  students  hold  positions. 


THE  BEST 
ELECTRIC  FAN 


On  the  Market 


For  Alternatine:  Current, 
IVonnd  for  SO  or  100  volts. 

The  Fan  is  14  Inches  in  diameter. 
Will  always  start  when  current  is  on 
Positively  self-lubrlcating,  will  run  a  whole 

season  without  looking  after. 
It  is  so  constructed  as  to  make  it  next  to 

impossible  to  get  out  of  line. 
It  le  carefully  made  in  every  detail,  almost 

noiseless,  and  does  not  throw  sparks. 

Agents  Wanted  iu  Different  Localities, 

For  further  information  address 


W.  J.  Davis  Electric  Go. 

FITT8FIEI,D,  BIA88. 


AN  EMPHATIC  SUCCESS! 
THE  DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 


DIEHL   &   COMPANY,   385   BROADWAY,    NEW  YORK. 
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Eddy  Generators 


DIRECT  CONNECTED  OR  BELTED 


FOR 


ELECTRIC  RAILWAYS, 
CENTRAL  STATIONS, 
ISOLATED  LIGHTING 

OR 

POWER  PLANTS. 


EDDY  MOTORS-SLOW,  MEDIUM  OR  HIGH  SPEED. 


We  build  all  necessary  apparatus  for  the 
transmission  of  Electrical  Power  through  factory 
or  other  buildings. 


All  Our  Apparatus  Guaranteed 
As  Represented. 


The  Eddy  Electric  Manufacturing  Company^ 


NEW  YORK  OFFICE. 

HAVEIiIE¥^£B  BUIIiDINO. 


WINDSOR,  CONN. 


Walter  C.  Mclntire  &  Co.,  606  Commerce  St.,  Philadelphia.  F.  P.  Little  Electrical  Construction  &  Supply  Co.,  Buffalo,  N.  Y. 

Western  Electrical  Supply  Company,  St.  Louis,  Mo.  W.  T.  Osborn,  Kansas  City,  Mo. 
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THE  UPTON  ARC  LAMP 


The  Cheapest  to  Buy^  Use  and  Maintain. 

Direct  current  lamps,  constant  potential, 
with  globe  and  resistance,  to  burn 
8, 11,14  hours,     ■  ■    $12.00 

Alternating  current  lamps  and  globe,    -    $14.00 

Series  current  lamps  and  globe,    -    -    $14.00 


STANDARD  THEEMOMETER  GO. 


The  Original  Manufacturers  of  the 


SIMPLEX,  WARD  and  KNIGHT  LAMPS. 


CHARLES  A.  BRAMHALL,  Selling  Agent, 

39  Cortlandt  Street,  NEW  YORK.  ■ 
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An  Easy  Winner. 

WHEN  WEIGHED  IN  THE  BALANCE  OF  TRUE  MERIT  PARANITE  WIRE 
WILL  ALWAYS  BE  FOUND  A  HEAVY  COMPETITOR. 


^^<:J#aJ' 


We  are  willing  and  anxious  that  large  users  of  high  grade  rubber  covered  wires 
determine  for  themselves  the  truth  of  the  claims  we  make  for  our  Paranite  insulation. 
We  claim  that  to-day  our  wire  has 


that  is  being  placed  on  any  rubber  covered  wire,  and  want  all  users  to  substantiate 
our  claims.     Although  it  may  seem  almost  a  paradox  we  wish  to  add  also  that 

OUR  PRICES  GET  THE  BUSINESS. 


G-eneral  Western  A-gents, 


ELECTRIC  APPLIANCE  COMPANY, 

Electrical  Supplies, 


AGENCIES: 

Hess  Electric  Company,       -      -      -       Des  Moines,  la.  W.  T.  Osborn  &  Company, 

Gate  City  Blec.  Supply  &  Cons.  Co.,       -       Atlanta,  Ga.  Post-Glover  Electric  Company. 

Electrical  Engineering  Company,    Minneapolis,  Minn.  Cleveland  Electric  M'f'g  Co., 


Kansas  City,  Mo. 
Cincinnati,  O. 
Cleveland,  O. 


Eastern  Sales  Department:  F.  W-  BBIGHAM,  Manager, 

BOSTOHr,  230  Devonshire  Street.  KEW  YORK,  32  Frankfort  Street. 

Manufacturers:  INDIANA  RUBBER  AND  INSULATED  WIRE  COMPANY,  Marion,  Ind. 
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JAEQER 

MINIATURE 

INCANDESCENT 
LAMPS. 

For  Series  and  Battery  Cnrrent. 

>iTO  10  CANDLE  POWER. 


High  Efflciency.     Long  Life. 


Series  Lamps  a  Specialty. 


AUTOMATIC 

ELECTRICAL  SPECIALTY  CO., 

General  Sales  Agents, 

1 36  Liberty  St.,  New  York. 


OCTAGONAL  PINE  POLES, 
NORWAY  PINE  GROSS-ARMS. 
WHITE  OAK  PINS. 

It  -wUl  pay  yon  to  eet  ohf  prices. 
BROWNLEE  &  CO.,        -         Detroit,  Mich. 


GOOD  PATENTS 

BJ|     Procured.    30  Years'  Practice. 
^^      ORANT  INSTJRED.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH.  WssMllgtOll.  D.  C. 


For  the  "WESTERN  ELECTRICIAN,' 
■ — fti.oo. — 


,.i**:i 


For  Traction  Work,  Electric 
Lighting,  Electric  Laonch,  Tele- 
graph, Phonograph,  Surgical,  and 
for  all  parposeB  where  Light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &  CO., 

154  Lake  St.,  Ohicago. 


PINS  AND  BRACKETS 

Should  alwQyn  be  mnde  of  good  material.     We  make  a  specialty  of  firpt-claps  Pins  and  Brackets,  both 

Oak  and  Locuat,  and  we  would  aak  you  to  bear  this  in  mind  when  orderini^  for  your 

Spring  construction.     We  also  carry  a  full  line  of 

CONSTRUCTION  MATERIAL, 


Including  Weatherproof  and  TJnderwriters'  Wires,  and  particularly 

BISHOP  ^r^^"   RUBBER    COVERED 
WIRES  AND  CABLES. 


Dearborn  Electric  Company, 

19  QlJIlirCY  STREET,  CHICAGO. 

^-SEND  POR  CATALOGUE. 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         •         BOSTON,  MASS. 


CHICAGO  INSULATED  WIRE  CO., 


414-416  Northern  Building,  CHICAGO. 


nrUlinr  ot  the  so-called  insulating  com-         D    P    D 
DLflHilC        pounds  claiming  to  be  as  good  as  I  I  ^  Pi 

THERE  ARE  NONE  JUST  AS  GOOD. 

TliB  Standard  Paint  Company,  ^^'t.^^^^r^l'tir.^.  .o... 

CHICAGO:  Metropolitan  Electric  Company,  186-188  Fifth  Avenne. 

MOTOR  ARMATURES  COST  MONET 

You  can  prevent  them  from  burning  out  by  using 

THE  BRODIE  AUTOMATIC  MOTOR-SWITGH. 

It  combines  in  one  piece  of  apparatus  a  double-pole  switch,  adjustable  limit- 
switch  and  automatic  cut-out,  and  instantly  disconnects  the  motor  whenever  it  is 
overloaded  and  whenever  the  circuit  fails  from  any  cause. 

Acrents  wanted  in  all  sections  of  the  country. 

For  circulars  and  prices,  address 

THE  BRODIE  ELEGTBIC  CO.,    -    Manchester,  N.  H. 


THIS  IS  OKE  OF  THE 

Bryant 

Weatherproof 

Sockets. 

Ask  your  dealer  for  them. 
Dealers,  send  ub  your  Busineee  Card. 


BRYANT 

ELECTRIC 

COMPANY, 

Bridseport,  Conn., 

and 
Ckicaso,  111. 

We  represent 

The  B.  Thomas  &  Sons  Go. 

PORCELAIN. 


Ti'  NORTON 


n 


Ammeters  and 
Voltmeters. 


A  standard  instrument. 
Perfect  in  construction. 
The   best    instrument   made    for 

general  work. 
Satisfaction  guaranteed. 
New  catalogue. 

Agents  wanted  in  leading  cities. 
Write  us  for  prices  and  you  will 

purchase. 


Charles  E.  Norton, 

INSTRUMENT  MAKER, 

Manchester,  Coniii 
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iLii  DOUBLE  &ROOVE  PONY  INSULATOR. 

Can  be  L'sed  forTransposlns:. 

The  points  or  teats  on  the  lower  rim  of  the  petticoat  attracts  the 
water  on  the  onter  sorface  of  the  insulator  into  drops.  The  water 
drops  trom  theae  points  on  to  the  crosB-ann,  thereby  preventing  the 
moisture  from  creeping  np  on  the  inner  petticoat,  and  thence  to  the 
pin.  Owing  to  the  great  success  nf  our  Patect  Teat  Insulator  in  Tele- 
graph Work,  where  the  efficiency  of  the  Insulator  has  proven  to  be 
more  than  twice  that  of  the  ordinary  Insulator,  we  have  concluded  to 
apply  the  device  to  all  Insulators  for  Telegraph,  Telephone  and 
Street  Kailwsy  Work. 

Standard  Screw  Glass  Insulators. 
Floor   Insulators.  Glass   Break   Knobs,  Battery  Jars,  Arc 

Hffht  Globes  for  all  Systems. 
Colored    Glass  Insulators  to  desig:nate  different  currents. 

WORK  ON  SPECIAL  DESIGNS  A  FE^ATURE^ 

Send  Model  or  Drawing  and  we  will  fornish  estimates. 

Hemingray  Glass  Co., 

Factories,  Muncie,  Ind. 


EuQE^ra  F.  Phillips,  Prest. 


W.  A.  Hathaway,  Treas. 


W.  H.  Sawteb,  Seoy. 


AMERICAN  ELECTRICAL  WORKS, 

PBOTIDEHrCE,    B.  I.  r  1      .     _  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

New  Tobk  Store,  P.  C.  Ackerman.  10  Cortlandt  St. 

Chicago  Store,  F.  E.  Donohoe,  241  Madieon  St. 

Montreal  Branch  Eugene  F.  Phillips'  Electrical  Works. 


THE 


"CLARK"  WIRE. 


For  Switchboard,  Railway  and  Motor  nse,  we  make  all 
sizes  of  Stranded  and  Flexible  Wire  and  Cables  with  Clark's 
lofiulatioD. 

The  Clark  Wire  haa  been  before  the  public  and  in  nse  for 
the  past  niiiO  years,  and  has  met  with  universal  favor. 
rbonBande  of  miles  of  this  wire  have  been  sold,  and 
are  in  use  throughout  the  United  States  and  Foreign  Coun- 
tries, and  the  demand  for  it  is  constantly  IncreaBlng,  because 
it  always  gives  perfect  eatisfactlon. 

BBAX<JH  OFFICE: 

1649,  1650,  1651  MONADNOGK  BLDC, 

CHICAGO,  ILMXOIS. 


In  •  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:  "  A  Thoroughly  Reli- 
able and  Desirable  Wire  in  every  respect.'' 

The  Rubber  used  In  insulating  our  Wires  and  Cables  la  es- 
pecially chemically  prepared,  and  will  not  deteriorate,  oxi- 
dize 01'  crack,  and  will  remain  flexible  in  extreme  cold 
weathpT-.  and  Is  not  afEected  by  heat. 

We  guarantee  our  Insulation  wherever  used,  Aerial,  Under 
groQud  or  Snbmarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  first-class  Insulated  Wire. 

We  shall  be  pleased  to  mail  Catalogues  with  Terms  and 
Discounts  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  Hampshire  St.,  Boston,  Mass. 


HENKY  A.  CLARK, 

Treaa.and  Gen'l  Mgr. 


HERBERT  H.  EUSTIS, 

Preet.  and  Electrician. 


CM  Electric  Spcialty  Ml  Co., 

606  Temple  Ct.,  Minneapolis,  Minn., 

MANDFACTUBEHS  OF 

Switch  Boards,  Battery  Boxes,  Push  Buttons, 
Rosette  Mouldings,  Etc. 

CorreBpondence  solicited.    


THE  CONSOLIDATED 


44  Broad 
Street, 


ELECTRIC 


NEW 
YORK. 


STORAGE  COMPANY. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneamatlc  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 

Full  lilne  Always  in  Stock. 

W.  R.  OSTRANDER  &  CO., 

204  Fulton  St.,  New  Xorb. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  Y. 

^^Send  for  New  OAtaloqde.     Ont  An^nst  Ist. 


To  reduce  our  stock  of  Standard  Dynamometers  (enclosed 
form),  we  will  sell  a  limited  number  of  these  instruments 
at  the  same  price  as  our  open  form.  Every  station  should 
keep  one  of  these  current  standards  as  a  check  for  switch- 
board and  recording  meters  on  either  direct  or  alternating 
circuits.  We  are  in  a  position  to  fill  promptly  all  orders 
for  our 

Standard  Electrical  Instruments, 

whicli  include  Magnetic  Vane  Volt  and  Ammeters, 
Acme  Portable  Voltmeters,  Recording  Voltmeters, 
Cable  Testing  Apparatus,  Photometers  ind  Tach- 
ometers. 

Write  to  us  before  ordering  elsewhere. 


QUEEN  ^  CO.,  Inc.. 

1011  Chestnut  St.,  Philadelphia. 

New  York  Office,  116  Fulton  Street. 

J.  a.  GRATS,  Assisnee. 


PHOENIX  RUBBER  INSULATING  PAINT 

Water,  Acid  and  Practically  Fire  Proof. 

A  strictly  flrat-clasa  Insalatlng   paint  for  armatnree,  fields, 

switchboards,  coudulte,    iron    and  wood  poles,   conoectionB, 

mouldings,  wires,  cut-ont  boxes,   lamp  hoods  and  all   other 

kinds  of  electrical  appliances  where  high  insulation  le  desired. 

Write  tor  farther  particulara. 

Morris  &  MacCurdy,  masufacJueees, 

Indianapolis.  ln<l.,  U.  !$.  A. 

Devere  Electric  Co.,  18  Plum  St.,  Cincinnati,  O.;  Standard 
Ey.  Supply  Co.,  1115  Monadnock  Block,  Chicago,  111.;  Partrick 
&  Carter  Co.,  Philadelphia;  John  C-  Dolph,  126  Liberty  St.. 
New  York;  Western  Electrical  Supply  Co.,  St.  Loois,  Mo,; 
Cuyahoga  Electrical  Supply  Co.,  Cleveland,  O,;  Fred  Steln- 
kiimp,  Dayton,  O.;  and  Bergtheil  &  Yoonfj  of  Loudon,  Eog. 


BIHDERS 


-t'OU    TUE- 


WeSJEI{N    ELECfl\ICIAll, 

ONE     DOLLAR. 


HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  S  and  lo  ampere  S.  P. 
10  amp.  3  and  4-way,  lo,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Out  illustrates  4-way  or  commutation 
switch,  controls  a  light  or  group  of  lights 
from  any  desired  number  of  points. 

SENO  FOR  CATAlLOGrB. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 


PHItLIPS  INSULATED  WIRE  COMPANY, 


^'-A-T^^TTJCIZET,  IS.    I., 


-MANUrACTDKEES  OF- 


/^u^ 


CHICAGO  AGENTS: 
Electric  Appliance  Company. 


"0.  K."  INSULATED  WEATHERPROOF  WIRE 

For  Electric  Railway  and  Electric  Light  Work. 


Superior  Quality.  Perfect  Insulation.  Handsome  Finish. 

New  York  Office.  39  and  41  Cortlandt  St. 
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NASHOLD  SELF-LOCKING  CLEAT. 


Stilwell's  Patent  liYe  Steam-FeedWater  Purifier. 


Patented  in 
U.  S., 
Canada, 
England, 
France, 

And 

Applied  for 

In 

Germany. 


It  is  the  most  practical  Cleat  made. 
It  is  made  of  finest  glazed  porcelain 
It  is  in  one  piece. 
It  has  the  strength. 


Removes  all  ImpuritieSi 

Entirely   prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

Ttie  Stilwell-Bierce  &  SiitH-Vaile  Co., 

DAYTON,  OHIO. 

tiveW'ks,  Sao  Fraaolsco,  Gal.,  Pacific  Coast  Agt 


It  Will  lock  the  wire  firmly. 

It  will  NOT  break  in  patting  up. 

It  will  NOT  hold  moisture. 

It  will  NOT  hurt  the  insulation. 


The  wire  can  easily  be  put  in  place  or  removed  without  loosening  the  Cleat, 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nashold  Cleat  Company, 


Telephone,  Harrison  636. 


934-935  Monadnock  BIdg.,  CHICAGO,  ILL. 


NON  CORROSIVE, 
CONVENIENT  and  EFFECTIVE. 

Price,  35  Cents. 

Aeencies: 

The  E.  S.  Greeley  &  Co.,  N.  Y.  &  Boston. 
Vallee  Bros..  Philadelphia. 

L.  B.  ALLEN    Sole  MamifactDrer, 

43-45  S.  Canal   l^t.,  Chicago,  III. 


WANTED. 

Electrical  engineer  (29),  married,  wants  position 
with  small  manufacturing  company  or  in  central 
station;  eight  years'  practical  experience  in  the 
manufacture,  installation  and  running  of  lighting, 
traction  and  electric  welding  machinery.  First- 
claes  references.  Address  "  O.  E.," 

Care  Westeen  Electeician, 
6  Lakeside  Building,  Chicago. 


T.-H. 


Are  changing  onr  voltage  and  have  for  eale  20,- 
ODO  lights'  capacity,  sizes  from  10  to  150  lights.  1,000 
volts  primary,  52  or  504  volts  secondary,  all  in  ei- 
cellent  condition.    AVrite  for  prices. 

New  Omaha  T.-H.  Electric  Light  Co., 

OMAHA,  NEB. 


USE   THE   BEST! 

Eureka  Commutator  Compound. 

A  perfect  Compound  for  Dynamos  and  Motors. 
Works  on  any  Commutator  with  Copper  or  Car- 
bon Brushes.  Send  for  sample;  price  75c  per  stick. 

Eureka  Compound  Co  , 

»IOrX  FALLS,  S.D. 


Pump 
Inside 


THE  ROCKFORD  BLASTTORCH. 


One  filling  of  gasoline  gives  four 
hours  needle-pointed  or  mde-blast 
flame.  Brasia  cylinder.  G'-^'x 
■.i'o".  Mimall,  safe,  warran- 
ted. Sample  sent  on  receipt,  of 
$3.50.  Liberal  discounts  to  jobbers. 
Send  for  circular. 

ircliCo.,EocMoril,lll. 

Cor.  Water  and  State  Sts. 


Proposals. 

Notice  is  hereby  given  to  all  elec- 
tric light  companies  supplying  light 
to  cities,  that  the  contract  by  which 
the  city  of  Johnstown,  Pa.,  is  now 
lighted  will  expire  in  September, 
1895,  and  the  councils  of  the  city  of 
Johnstown  hereby  invite  proposals 
for  the  furnishing  of  light  to  the 
city  for  a  term  of  three  or  five  years. 
About  two  hundred  {2,000  candle 
power)  arc  lamps  will  be  required. 
The  right  of  way  over  and  through 
the  streets  and  alleys  will  be  granted 
for  the  erection  of  poles.  A  plant  can 
be  centrally  located  and  supplied 
with  coal  at  less  than  one  dollar  per 
ton.  All  communicatiois  to  be  ad- 
dressed to 


JNO.  J.  BROWN, 


City  Controller. 


JOHNSTOWN,  PA. 


GRAPHITE    SPECIALTIES 

FOB     EI<KOTBICAI<     USES: 

erapUte  Bods  of  Tsrlons  Iienstba,  from  l-S  Olun  to  100  Olun*  Beslstanca 

to  the  Ineh.    firaphlte  Boxes  and  Gmclblea,  BesUtlnc  H«aM 

of  4.000  Deereea.    Inquiries  Sladly  Answered. 

lOS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 


STEAM  ENGINEERING 

{Stationary,  Locomotive  or  JUarim);  Mechanics;  Mechanical  Drawing;  Electi'icity; 
Architecture;  Architectural  Drawing  and  Designing;  Masonry;  Carpentry  and  Joinery; 
Ornamental  and  Structural  Iron  ^york;  Railroad  Engineering;  Bridge  Engineering; 
Municipal  Engineering;  Plumbing  and  Healing;  Coal  and  Mtfal  Mining;  Prospecting, 
and  the  English  Branches.  Students  make  rapid  progress  in  learning  to  Draw  and 
Letter.  The  Steam  Engineering  course  is  intended  to  qualify  engineers  to  secure 
Licenses.     Send  for  free  Circular,  stating  the  subject  you  wish  to  study,  to 

Tbe  International  Correspondence  t^chools.  Scranfou,  Pa. 


IMAH 


f  J 

This  company  le  manntBchiring         A  CotTipound  Magnoto  Telephone 

which  it  sells  outright  under  a  guarantee  both  aa  to  etfioiency  and  as  against  Infringement  of  patents. 
It  talks  aa  well  over  one  hundred  miles  aa  any  other  Telepbone  talhs  over  one  mile. 
'J  Ills  company  is  also  prepared  to  fully  equip  Telephone   exchangee,    (furnisliinB  everything  from 
the  telephone  to  the  wire  and  poles).     Private  lines.  Factory  plants,  etc.,  and  do  all   kinds  of  conetrnc- 
tion  work.     Send  for  circulars  and  price  lists. 

M'£8TEBN    T£IiEPH09IE    COSHSTRUCTIOIS    CO., 

539,  540  and  541  llonadnocb  Blk.,  CUicago,  111. 


H 


IGH-GRADE  TELEPHONE 

We  make  a  strictly  first-class  instrument  for  exchange  service  and 
private  lines.     It  is  a   BATTKKY   TKLEPHONE   and  is 

guaranteed  not  to  infringe.     Write  for  catalogue  and  prices. 

THE    WILLIAMS   &   ABBOTT    ELECTRIC   CO., 

4S  South  Water  Street.  CIiEVEl,AS,'D,  OHIO. 


Dynamos 

W  -25  to  800  Lights. 


and 


MOTORS. 


;  H.  P.  and  upward. 


The  Elliott-Lincoln  Electric  Co., 

1124  Payne  Avenue, 

CI,BVEI.AII[D,  OBIO. 


01  i. 


m  MAGNETO  Bells 


AND 


Standard 
Goods. 


mi^r-  (i^  No 

^  ''S^     Infringements. 


TELEPHONES. 


Get  Our  Prices 

Before 

Purchasing 

Elsewhere. 


E.  6l  F.  CILLETTE, 


BAVPOKT,  €OXX. 


IRON  ARMORED 

INSUIATIN6  CGNBUITS, 

Two  Wires  in  a  Single  Tube,  the 
Standard  Method  of  Electric  Wiring. 

INTERIOR  CONDUIT  &  INSULATION  CO., 

€}eneral  Offices  and  Works:  587  W.  34th  St.,  New  York. 

Edwd.  H.  Johnson,  Preat.    E.  W.  Little,  Vloe-Prest.  and  Gen,  Mgr.     Chas.  P.  Geddes,  Sec'y  and  Treas. 


TELEPHONES. 
RECEIVERS, 
TRANSMIHERS. 
MAGNETO  and 
EXTENSION  BELLS, 
WIRE  AND  CORD, 
WOOD  BRACKETS, 
GLASS  INSULATORS. 

The  most  Complete 
Stock. 

nossco., 

MILWAUKEE,   -   WIS. 

Our    Instruments    are 
absolutely 


NGN-INFRINCINC. 

THOROUGHLY 

II      RELIABLE 
elephone 
Outfits. 

(LOJiG  and  SHORT  DISTANCE) 

I  make  prices  to  suit  the 

construction  man,  for 

I  want  his  trade. 

W.  A.  CUSTAFSON, 

Factory,  Joliet,  III. 

^  ESTABLISHED    1867 

PARTRICK&  Carter  Co. 

Electrical  Supplies 

125  South  2'^  St.     Philadelphia 
Catalogues  on  Application 

Send  Business  Card  and  mention 

Western  Electriol\n^ 


hpaslks. 


T.  H.  Brady,  New  Britain.  Conn.,  U.  S.  A.. 


Manufacturer  of  Mast  Arms,  Pole  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Constroction 
Work.  —  Catalogues  and  Prices  fur- 
nished on  apjilication. 


Storage  Batteries 

FOR  ALL  PURPOSES. 

Bradbury-Stone   Electric 
Storage    Co., 


Table    Push. 


u 


SEND  FOR  NEW  CATALOQUE. 

BELLS, PUSH  BUTTONS,  ETC. 

HUEBEL&  MANGER, 

UANUFACTUREB3 

Electrical  and  Brass  Goods, 
386:390  Graham  St.,  Brooklyn,  N.  Y, 


April  20,  1895 


WESTERN    ELECTRICIAN, 


XV 


VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CELEBBATEU  "WATEB 
WHEELi  aa  particularly  adapted  to  their  use,  on  account  of  its  remarkably  steady  motion, 
high  speed  aiidgrfatelhcieney  and  large  eapacity  for  its  diameter,  being  double 
the  power  ol  most  wheels  of  the  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
panies with  great  satisfaction.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  usefal  effect  guaranteed. 

SEXn  FOR  CATALOGUE  AXD  BAS-TICVIjARS. 

The  accompanying  en^aving  represente  a  single  10-inch  Victor  Tnrbine  on  horizontal  shaft  to 
develop  3ri  H.  P.  under  38  foet  head.  Arranged  with  12-lnch  "Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairSt  on  horizontal  shaft*, 
and  where  the  situation  admits  of  their  use  we  recommend  tbem. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  Dayton^  Ohio. 

Riedon  Iron  &  Locomotive  Worbe,  San  Francisco,  Cal.,  Pacific  Coast  Agents. 


XD-cira-Tole 


^a<tter3r 


a?Xl.TTSrFX3^ 


The  Standard  Open  Circuit  Bat" 
teries  of  the  World. 

Send  for  CiEcnLAE  akd  Pricks. 

THE  LECLANGHE  BATTERY  CO., 

m  to  117  East  nut  St.,  K.  f. 


^rocLirLced.- 


ae     (D     S 
p    ^     » 

•   ^  w 

ert-     P      (B 

at 


Manufactured  by  The  Butlcf  Hard  Rubber  Co.,  33  Mercer  St.,  W.  Y, 


ELECTRICAL 
BOOKS. 

Orders  Filled  Promptly. 

Electrician  Publishing 
Company, 

6  Lakeside  Building,    -    CHICAGO. 


MICA 

Eug:eneMunse11  &  Co. 

21S  WATER  ST..  N.Y. 


CUT    ANB    UNCUT 

-  India  and  Amber  - 
Stamped  Solid  Sheet 
SEQMENTS 
».  RHEOSTAT 


TAPER  RINGS, 
TUBES,    - 
SEOMENTS, 
TROUQHS. 

PLATES,  CLOTH,  &c  Mica  Insulator  Co. 


rilCANITE 


Send  for  Catalogtif  and    Prlces- 
_       ^^  AOC«T«  yiTH  ruLL  VTOCKS  on  hano^ 

A.  S.  PARTRIDGE,  SINCLAIR      RANDALL, 

B'k  Commerce  Bd'c,  St.  Louis.  59  W.  4lti  St.,  Ctncinnatl. 

J.  W.  BROOKE  &  CO..  6'23  \Urhet  St.,  San  Franclflco. 


218  WATER  ST..  N.V. 


HERE  IT  IS! 


,'? 


"The  Peer 

OF  ALL   SNAP  SWITCHES. 

ASK  YOUR  NEAREST  SUPPLY  HODSE  FOB  IT. 


The  New  England  Swltcli. 


Send  for  NEW  CATALOGUE. 

88  to  102  Cannon  St.,  BRIDGEPORT,  CONN. 


HOT  STUFF. 


No  I  we  make  the  final  break  ofE 
from  carbons  so  that  It  is  impoesi- 
ble  to  get  heat  enough  to  fuse 
points  o£  your  coppor  contact 
plates;  no  filing  off  of  rough  points, 
no  hanging  on  after  you  have  had 
a  short  circuit  or  over  load,  bound 
to  work  as  easily  after  opening 
1,000  times  as  it  does  when  opened 
the  first  time. 

■WE  KIUOAV  YOU  MEEI> 
OUK  CIRCIJIT   BREAK.. 

EB.  and  do  not  see  why  you 
should  delay  writing  us  any  longer. 
One  burn  out  will  pay  for  a  dozen 
of  our  instrnmente.  To  be  118«*ll 
on  the  Alternating  or  Di- 
rect Current  Systems. 

Write  us  at  once. 


SWEET   ELECTRIC   $t    MFC.  CO., 

GRAND  RAPIDS,  MICH. 


C-S  SPECIALTIES. 

G-S  Flush  Double  Push  Switch. 

Single  Pole— Double  Pole— Commutation;  3  Wire,  4  Wire. 

C-S  Flush  Key  Switch. 

single  Pole— Double  Pole— 3  Wire. 

C-S  Flush  Automatic  Switch. 


SiJigle  Pole. 


ELECTRICALLY 
MECHANICALLY 
ARTISTICALLY 


PEERLESS. 


0-8  Jf  iMh  Sonble  Pn  A  Switch— Double  Pole. 


THE  GUTTER  ELECTRICAL  &  MFG.  CO., 

27  So,  11th  Street,  Philaaelphia,  Pa.,  tJ,  S,  A, 


BINDERS 


For  the  Western   Electrician 

Electrician  Publishing  Co., 
6   Lakeside  Bids..       -       Ctiieago. 


$1.0D 


isai. 


isss. 


Morris,  Tasiier  &  Co., 


INCORPORATED 

Offices,  222  224  South  Third  Street 
PHILADELPHIA,  PA. 


PASCAL.  IROIK  ^VOBKS, 

Philadelphia. 

DEIiAWABK    IKON    AVOBK8, 

New  Castle,  Del. 


Manufacturers  of 


Boiler  Tillies, 
Iron  Pipes 
Fitliis, 


ELECTBIC  LI61HT  and  BAIL- 
WAY  PIPE  POLES  A 
SPECIALTY. 


WESTERN    ELECTRICIAN. 


April  20,   1895 


A  NOVELTY  IN  SHADES! 

(PRESERVE  YOUR  EYESIGHT.) 

Have  you  seen  the  Curtis-Donnally  Lamp  Shade? 
Here  it  is.  It  is  made  in  two  parts,  like  a  clam-shellj  see? 
It's  a  double  reflector,  each  half  adjustable  at  any  angle.  Try 
a  sample.     The  price  will  be  all  right. 


CHICAGO  EDISON  CO., 


Special  Selling  Agents. 


Edison  Building,  139  Adams  St.,  Chicago. 


WATERHOUSE- GAMBLE 
ARC  LAMPS. 

Plain  or  Ornamental 

For  Direct  Incandescent  Circnits. 


Write  tor  CATALOGUE 
and  PRICES. 


The 

Most  Economical 

Lamp  Made. 


WE  MANUFACTURE 


Switches  J   Sockets,   Rosettes, 
and  Keceptacles. 


The  Perkins  Electric  Switcli  Mfg.  Go., 


CHICAGO, 

1536  3Ionadnoc7c. 

G.  W.  Conover,  Mgr. 


HARTFORD,  CONN. 

PHILADELPHIA, 

806  Walnut  St. 
0.  D.  Pierce,  Mgr. 


BOSTON, 

182  Sumtner  St. 
F.  B.  Smith,  Mgr. 


Alternating    Current 

ARC  LAMPS. 


The 


Rester'95 


tS  THE  LAMP  YOU  HAVE 
HOPED  FOR. 

It  is  the  only  perfected  Arc  Lamp 

for  the  alternator,  either  high  or  low 

frequency. 

It  comprises  all  that  is  desired  in  an 
Arc  Lamp. 

Write  for  pamphlet  and  prices  to 


THE  F.  P.  LITTLE 

Electrical  Gonstrnction  k  Snpply  Goipao;, 

135  SENECA  STREET, 

BUFFAI.O,  nr.  T. 


WE  MAKE  MANY  OTHER  SPECIALTIES! 

WHAT  ARE  THEY? 

Send  for  Catalogue 
894  and  see. 

BUTLER  MANUFACTURING  CO.,  46  S.  Clinton  Street,  CHICAGO. 


1 
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A  THE  FREEMkH 


BATTERY 


Estimates  Furnished 

on  Application. 
Prompt  Delivery. 


CEUS. 


Standard  Sizes 

Always  on 

Hand. 


The  composition  used  in  the  manufacture  of  these  battery  cells  makes  them  positively  acid-proof,  which  result  has  never  before  been  accomplished, 
providing  additional  strength  to  such  an  extent  that  this  cell  can  be  used  where  no  other  would  be  practical. 

THESE  CELLS  ARE  A  NEW  PRODUCTION  AND  FULLY  GUARANTEED. 


AGENTS  WANTED  IN  ALL  CITIES. 


WRITE  US  FOR  INFORMATION  AND  CATALOGUE. 


-t^^e:- 


Newton  Rubber  Works, 

Newton  Upper  Falls,  Mass. 


The  NATION'S  CHOICE! 


After  most  exhaustive  tests  THE  INTERIOR 
DEPARTMENT,  WASHINGTON,  D.  C, 
awarded  the  contract  for  its  entire  TELEPHONE 
EQUIPMENT  at  ALMOST  DOUBLE  THE 
PRICE  of  NEXT  HIGHEST  BIDDER  to  the 


Western  Telephone  Construction  Co., 


The  EXPERT  COMMITTEE  which  made  the  examination  stated:  Superiority,  Not  Price! 

"The  Western  Telephone  Construction  Company  stood 
above  the  others."    *    *    *    * 

"Jf  was  found  that  not  only  were  the  Switchboards  jjro- 
posed  to  be  furnished  by  the  Western  Telephone  Construc- 
tion Co.  free, as  far  as  your  committee  are  at  present  aware, 
from  infringement  of  any  patent  not  owned  by  that  com- 
pany, but  that  they  embody  all  recent  improvements  in 
that  line." 

Why  look  further  ?    We  offer  you  Instruments  the  use  of  which  (as  from  the  above  you  will  see)  will  involve  you  in  NO 

LITIGATION,  and  our  PRICES  are  REASONABLE. 


Armour  &  Co.,  Chicago,  discarded  "Hunning's"  and 
installed  Id  place  our  system;  50  telephones. 

Cambria  Iron  Works,  Johnstown,  Pa.,  exchanged 
"Hunning's"  outfit  for  our  system,  paying  us  almostdouble 
price. 

We  are  furnishins  200  telephone  public  exchange 
equipment  for  Johnstown. 

Newark,  Ohio,  andWinona,  Minn.,  have  two  of  the  best 
public  telephone  exchanges  in  the  world,  using  our  new 
"battery"  telephones — granular-carbon  type. 
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Electric  supplies. 

Lighting  plants. 

Engineering 

Contracting 

Testing. 

Railways. 

Incandescent  wiring. 

Consulting. 


Thayer  Electric  Co., 

1027  Garfield  Building, 

TELEPHONE  2910. 

Don't  let  your  contracts  until  you  get  our  prices. 
Prompt  attention  given  to  all  orders. 


The  S.K.C.  TWO-PHASE  ALTERNATING  CURRENT  SYSTEM. 

The  only  complete  and  perfected  system  by  which  light  and  power 
can  be  supplied  from  the  same  generator  and  circuit. 

GENERATORS  have  no  moving  wire,  no  collectors  or  brushes. 
Highest  Efficiency,  Best  Regulation.  Motors  excel  in  simplicity  of 
construction  and  operation. 

Many  Plants  now  in  Operation 

Both  East  and  TTT'est. 

Stanley  Transformers  have  an  established  reputation  and  are  the 
standard  with  which  all  others  are  compared.  Most  efficient,  best 
regulating  and  safest.  Insured  for  1  per  cent,  per  annuitt.  All  stand- 
ard sizes  and  voltages  carried  in  stock  at  Pittsfield  and  Chicago. 

STANLEY  ELECTRIC  MFG.  CC/'^^Tsf  ° 

WESTERN  OFFICE,  307  DEARBORN  ST.,  CHICAGO. 

MARO  S.  CHAPMAN,  Pres.  THOMAS  C.  PERKINS,  Vice-Pres.  JOHN  L.  BUNCE,  Sec'y  and  Treas.  TH.  GONET,  Supt. 

THE  MATHER  ELECTRIC  COMPANY, 


Power  Generators  for  Lishtina  and  Railway  Purposes, 

Complete  Station  Equipments. 

Mather  Apparatus  for  sale  exclusively  in  their  respective  territories  by  the  following  well-known  and  reliable  Contractors: 

J.  HOLT  GATES,  1140  Monadnock  Buiidins:,  Chicaso,  Western  Contractor. 

H.  B.  COHO  &  CO.,  !i03  Broadway,  Xew  IToTk:    New  York  City,  Brooklyn  and  vicinity  and  New  Jersey. 
6.  31.  AWeiEB  &  CO.,  64  Federal  St„  Boston,  Slass.:    New  England. 

B.  N.  BIiAKE,  Elmira,  New  T^ork:    Northern  and  Western  New  York. 

THE  Willi.  &  FINCK  C03IFANT,  SIS  Market  »t.,  San  Francisco,  Cal.:    Agents  for  the  Pacific  Coast. 
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The  Electric  Storage  Battery  Co. 


DREXEL  BUILDING 

PHILADELPHIA,  PENNSYLVANIA 


Coif  OWNERS 
'^         of  all  Storage  Battery  Patents 
heretofore  controlled  by  the 

General  Electric  Co. 

The  Brush  Electric  Co 

The  Edison  Electric  Light  Co. 

The  Consolidated  Electric  Storage  Co. 

The  Thomson-Houston  Electric  Co. 

General  Electric  Launch  Co, 

The  Accumulator  Co, 

Catalogue  giving  capacities,  dimensions, 

weights,  prices,  etc.,  on 

application. 


ntmintntmtmtiinmttntunittinitmtt 


hloride  Accumulator 


ttnttt:tmnui)uimi:ur.:uit 


P xperience  absolutely  proves  that 
Electric  Light  and  Power 
Plants  cannot  be  reliably 
or  economically  operated 
without  Accumulators. 


ELECTRICAL  STORAGE  CELLS  OF   ANY   DESIRED   CAPACITY 


MONARCH! 


Absolutely 
The  Best 


LIGHT, 
STRONG, 
SPEEDY, 
HANDSOME. 


KING  OF  ALL 

BICYCLES 


Strictly 


Up-to-date, 


^^^>^0E    M^^ 


FOUR 
MODELS, 

$85.00, 
$100.00. 


MONARCH  CYCLE  CO., 


Factory  and  Main  Office,  Lake  and  Halsted  Sts., 
Retail  Salesroonn,  280  Wabasli  Ave., 

EASTERN  WAREHOUSE:  97-99  Reade  Street,  NEW  YORK. 
The  C.  F.  Guyon  Co.,  Ltd.,  Managers. 


CHICAGO. 


BRANCHES:  San  Francisco,  Portland,  Salt  Lake  City, 
Denver,  Memphis,  Detroit. 


mim 
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FONTAINE  CROSSING  &  ELECTRICAL  CO. 

Now  is  the  time  to  place  your  orders  for  Ventilating;  Apparatus, 


Sizes:  18  inches  to  96  inches  in  diameter. 


Wound  for  no,  220  and  500  volts. 


FDLLER'S  PATENT  COMBINATION  FAN  MOTOR 

For  public  buildings,  theaters,  hotels,  restaurants,  factories,  churches,  and  all  places  where  fresh  air  is  necessary. 
What  you  want  is  FRBSH  AIR,  not  the  sime  air  churned  over  and  over  again,  as  is  the  cise  with  toy  Fan  Motors  of 

10  and  12  inch  variety. 

Also  Manufacturers  of         Fullep  Double-Voltage  Dynamo,  Standard  Dynamos  and  Motors. 

Prices  Quoted  on  Applicatiou. 

Works  and  Main  Offices,  DETROIT,  MICH. 

'    Chicago  Office:  New  York  Office:  Boston  Office:  St.  Louis  Office: 

1020  The  Rookery.  67  Cortlandt  Sr.  Room  20  B,  Equitable  Bldg.  7026  Michigan  Ave. 

LLISON  &  THOMPSON,  Agts.  T-  TONES  &  SON,  Agts  F.  P.  BARNES,  Agt.  W.  S.  MERKLE,  Agt. 

THE  NEW  /ETNA   LAMP. 


""V 


Mlj,' 


YOU  DON'T  SEE  THE  TWIST  IN  THE  FILAMENT. 

THIS  LAMP  is  specially  adapted  to  street  and  general  railway  and  steamboat  use, 
because  it  is  absolutely  non-vibratable,  and  we  guarantee  for  it  50  per  cent,  longer  life 
and  better  service  than  any  other  lamp  notv  on  the  market.  The  filament  will  not  droop 
or  get  out  of  shape  while  in  use,  no  matter  at  what  angle  it  is  burned. 

A  good  lamp  at  a  fair  price.    Ordinary  lamps  at  ordinary  prices. 


AGENTS  WANTED  IN  LEADING  CITIES. 


WRITE  US. 


PATENT  APPLIED  FOIi, 


£tna  Electric  Works,  Hartford,  conn. 


NEW  INSULATING  JOINT. 


Sectional  View— Patented  July  10,  1894— Full  Size. 
For  Insulating  Fixtures. 

Thia  joint  conformB  to  the  requirements  of  Under- 
writers' rules.     Write  for  prices  and  circulars. 

JUDlete  Electric  Coistrnctlon  Co., 

809  to  817  So.  71h  St..  ST.LOUIS.  MO. 


Bound  Volumes 

OF  THE 

)DfESTERN  [lECTRICIAN 


FOR  SALE, 


From  Vol.  1.  to  Vol.  XV. 


ASDBSSS 


ELECTRICIAN   PUBLISHING  CO., 

e  Lakeeide  Building,  CbicBgo. 


For  Incandescent 

Lamp 

Filaments. 


SILK  BRAID 

The  greatest  care  taken  in  prodaclng  a  uniform  article. 

BOSTON  BRAID  MFG. CO., 

27  Beach  Street,  Boston,  Mass. 


;ei 


ELKHART  TRANSFORMERS, 

HORNBERGER  ELECTRIC  MFG.  CO.. 

ELKHART,  INDIANA. 


350,000  HORSE=POWER 


of  our  Vaciniitt  Peed  Water  Heaters  and  Puri^ers  couldl 
not  have  been  installed  luiless  the  constant  investigations  kadi 
clearly  demonsti-ated  their  saving  capabilities.  Otir  Catalogue^ 
cvill  fully  efilighten  you,  and  will  be  sent  if  desired.  We  alsa 
build  the  Webster  Separator  and  WHlianies  Vacuum  System  oj\ 
Steam  Heating.  


WAJRii^iV  WEBSTnP  &  Co., 


NEW  YORK,  39  Cortlandt  Street 
CHICAGO,  Moaadoock  Building. 


CAMDnN,  N.J 


Our  New  Book  Catalogue 


Which  is  now  ready,  contains  100  pages  and  will  be 
found  of  unusual  interest.  Anyone  wishing  to  obtain 
a  complete  list  of  all  the  electrical  books  published 
to  date,  together  with  descriptions  of  the  most  im- 
portant, can  do  so  by  writing  us. 

ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building.  CHICAGO. 


The  Latest  Incandescent  Lamp  Decision. 

THE  BEST  IS  the  BOSTON; 

GENERAL  WESTERN  AGENTS: 

WALLACE  ELECTRIC  COMPANY,  307  Dearborn  St.,  Chicago. 


NewYork  Insulated  Wire  Co., 


Sole  ACeirL'u.fEicti:i.x>ex*is, 


Grimsliaw  Wbite  Gore  and  Raven  Core  Wires,     Grimshaw  Dndergronnd  Lead  Covered  Gables, 

Competition  Line  Wires,  Grimsliaw  Tapes  and  Splicing  Gomponnd, 
Ynlca  Bflsliings,  ail  sizes,  Vnlca  Electrical  Wire  Ducts  for  Interior  Constmction. 


MAIN  OrriOE  : 
15-17  Oortlandt  Strest,  New  York. 


(  CHICAGO:  BOSTON;  SAN  FEANOISCO: 

BKANOHES;  178-82  FraoWln  Street.  Oongreaa  Street.  102  Saorameuto  Street. 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


B.  J.  Arnold,  M«n.  a.  i.  e.  e., 

Consulting  Electrical  Engineer, 
(      Specialty:   Electric  Hallways  and  Power  Sta- 

I    tlODB. 

I  574-576  Rookery,  Chicaeo. 


Foree  Bain, 


Electrical  ard 
Mechanical  Engineer. 

Flans,  Specifications  and 
General  Engineering. 
Expert;  In  Patent  Caoseg. 

Suite  1657.  1658  and  1659 
Monndnock  Building:.  CHICAGO. 


CoDsnltini;, 

Designing, 

Saperrising, 

Conptruclirg, 

Testing. 


William  H.  Bryan, M.Am.soc.M.E, 

Mechanical  and  Electrical  Engineer. 

ConeultatiODP,  Reports,  Estimates,  Plans,  Speci- 
fications, Superintendence,  Tests,  Parchaslng. 
Designs  of  Central  Stations  a  Specialty. 

Tnrner  Baildin°:,  St.  T<oni8. 


The  Allen-Hussey  Co., 

General  Electricians  and  Contractors. 
Electric  light  and  power  construction,  incan- 
dascent  light  wiring;  telephone,  watchman's 
clock,  aonnnclator,  burglar  alarm,  electric  bell 
systems,  etc.  Estimates  furnished  from  archi- 
tects' and  engineers'  specifications.  Telephone, 
Main  1061.  Established  1889;  Incorporated  1892. 
811-213  Randolph  St.,  Chicaso. 


/N.  S.  Amstutz, 

Mechanical  and  Electrical  Enginter, 

y«v?  Eltatricat  Devices  Perf toted  for 
£hop  Construction. 

TeBts,  Plans,  Eatimabes, 
8ap«rTl8ion  and  Eipert  Opinions. 

«U  BlackHtone  Bids..  Cleveland.O 


Owen  Ford, 

710  Security  Bldg»  St.  liOUis,  9Io., 

Engineer  and  Contractor, 

Electric  Railways,  Lighting,  Power  and  Min- 
ing.     Water  Worfes  Systems.      Power  Plants 
Developed  for  Electrical  Tranaraisslon. 


BINDERS  ^''T^'^"  ^'■'^Tvo'Ai^, 


VULCANIZED  FIBRE  CO. 


£]Sa?.A.:BXjXS£C:EIX>    1873. 
HOLrE  JKABrrFACTrBEBS  OF 

HARD  VULCANIZED  FIBRE 


In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray.    Sand  for  Catalogue  and  Prices. 


OFWICE: 
14  DCV  ST.,    BT.T 


wM^mweToxIpEi.  Tho  Standard  Electrical  Insnlating  Material  of  the  World. 

The  Westinghouse  Engine. 

Sctles   ixi   ZV^etroli    5,X05    H.I*.    I 


COMPOUND,  5  to  1,000  H.  P., 

For  Electric  Lighting,  Street  Railway  and 
high-grade  service  generally. 

STANDARD,  5  to  250  H,  P., 

Ranks  with  the  best  non-compounded  auto- 
matic engines. 

JUNIOR,  5  to  75  H.  P„ 

Automatic,    well-built,    low-priced,    and    of 
high  efficiency. 


!t 


CATAIiOGU£  our  APFMCATION. 


-o-ri-i] 


I»ITTS^XJH.Gt-,   I»J^.,   XT.  S.  .A., 

o  SELLING  OFFICES:  o 

26  Ccrtlandt  St.,  New  York,  N.  Y.  210  Drexel   Building,   Pliiladelphia,  Pa. 

Westinghouse  Building,  Pittsburg,  Pa.  259  Main  St.,  Salt  Lake  City,  Utah. 

21-23  Fremont  St.,  San  Franscisco,  Cal.  53  State  St.,  Boston,  Mass. 

171  La  Salle  St  ,  Chicago,  III.  37  College  St.,  Charlotte,  N.  C. 

Wonderly  Building,  Grand  Rapids,  Mich. 
All  Offices  of  the  Westinghouse  Electric  &  Mfg.  Co.,    and  all  Foreign  Countries. 


riectric  Railway  Supplies 

^^_  rgjV?!^  "IliB'llWllBffi^^  The  largest  and  luost  prosperons  stree 

^^B  rrH^l^^^HSl^B^tekl!.il'^  1^9i —        trt  91.11  ot.bf^rK  on  account  of  irreater    strencrtl 


GEARS.    PINIONS.    BEARINGS,    TROLLEYS. 
TROLLEY  WHEELS  AND  HARPS. 

railway  companies  in  tlie  country  are  using:  onrsapplies,  and  tiiey  prefer  them 
and  durability.  Correspondence  Solicited. 


This  Is  the  Improved 
Nuttall  Trolley. 


Try  it  once,  and  you 
will  want  no  other. 


R.  D.  NUTTALL  COMPANY 

F.  A.  ESTEP,  President  and  Treasurer. 
J.  R.  McGINLET,  Vice-President.  F  S.  MARTIX,  Superintendent  of  Works. 

ALLEGHENY,  PA. 

CHAS.  J.  MATER,  121i  Betz  Building,  Philadelphia,  Pa.,  Middle  States  Sales  Department. 
OHAS.  N.  WOOD,  I8LI  Summer  St.,  Boston,  Masb.,  New  England  States  Sales  Department. 
STANDARD  R'Y  SUPPLY  CO.,  Mooadnock  Block,  Chicago,  III.,  N.  W.  States  Sales  Department. 
A.  S.  PARTRIDGE.  Bank  of  Commerce  Building,  St-  Louis,  Mo.,  S.  W.  States  Sales  Department. 
CHAS.  A.  OAVAGNA,  Neave  Building.  Cincinnati   Ohio.  Ceniral  States  Sales  Department. 
EDWARD  P.  SHARP,  44  Niagara  St.,  Buffalo,  N.  T.,  Northern  States  Sales  Department. 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS. 

Recent  improve menta  made  In  the  New  American  Turbine  have  increased  the  power  ae  per  their  dlam, 
eter,  and  prodaced  greater  efficiency  from  whole  to  half  water  than  any  other  turbine,  as  evidenced  by  the 
following,  copied  from  certified  testa  made  at  Holyoke  Mbbb.,  on  the  dates  named,  and  signed  by  A.  F.  Si'-fc. 
man.  engineer  in  charge  of  experiments,  and  E,  S.  Waters,  hydraulic  engineer. 

The  oiiglaale  of  these  certificates  and  tests  of  other  sized  wheels  can  be  seen  at  our  office. 


Test  of  a  45inch  Wlieel-Julj-  9,  1894. 

Test  of  a  43-inch  "Wheel  -July  14,  1S94. 

Head. 

Rev.  per 
Min. 

Cn.  Ft.  1  HorBe 
per  Sec'  Power. 

P'rCent 

Head. 

Bev.per 
Min. 

Cu.  Ft. 
per  Sec. 

Horse 
Power. 

P'rCent 

Whole  Gate 
% 

% 

16.06 
16-42 
16.78 

n.o3 

16. 8S 

119.17 
122.00 
117.33 
111.83 
118.67 

141.58 
127.18 
112.60 
98.12 

82.1.7 

205.27 
195.19 
175.74 
149.99 
118,40 

79  76 
82.58 
82.18 
79.31 
75.62 

Whole  Gate 

|4     ;; 

16.33 
16.66 
16.59 
17.13 
17.48 

128.00 
134.80 
129.33 
125.26 
121.00 

134.18 
120.85 
104.85 
92  76 
70.80 

199.56 
1SS.14 
162.89 
142-40 
98.8S 

80.50 
83.09 
82.77 
79  21 
70.60 

For  Information  and  aatalogae  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO..  Dayton,0.,  U.  S.  A. 
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QRCEl-AiN^^ 


fANUFACTORY. 


>^ 


^^tZS^fV^'/ua/^' ■BrooklVn.N.Y. 


'^-^"^'ifsMf 


MAP  OF  THE  UNITED  STATES. 

A  large,  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  ofBoe  or 
home  use,  is  issued  by  the  Burlington 
Route.  Copies  ■will  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  cents  in  postage 
by  P.  S.  EusTis,  Gen'l  Pass.  Agent,  C.  B. 
&  Q.  R.  R.,  Chicago,  111. 


PORTER  &  BUERDORF. 

SALES  AOENT3  FOB 

DETROIT  SYSTEM   STREET   R'Y    MOTORS, 
Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  Bold  with 
guarantee  of  20,000  miles  without  repairs.  Instal- 
lation of  storage  battery  lighting  pleats  a  specialty 
ICoom  80S,  Xo.  a  I  Qnincy  St.,  Cblcaso. 


On  electrical  subjects  sent 

to  any  address  on  receipt 

of   price,  postage 

Electrician  PnblisUng  Co., 

6  Lakeside  Building, 
Chicago. 


FUSE  WIRE  )*">"««* 

AND     LINKS    y  capacity 

FOR  ALL  SYSTEMS.    )  ^"'"vut^lm,. 


The  Independent  Electric  Co., 

39tli  St.  and  Stewart  Ave.,  Chicago. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


LATINXJM 

Far  all  Purpea**. 

M.  Scrap  tnd  Native  Platinum  PnroliHea, 

BAKER  &  00^  408-414  New  Jersey 
BallroMl  Ave..  Newark,  N.  J. 


P 


E.  O.  McCOBMIOK,  D.  B.  MABTIN, 

Pass.  Traffic  Mgr.  Qen'l  Pass.  &  Tlciet  Agt, 

aiNCINNATT 


«X\\\XV«XVHkV«iKH»iWnLVn!AVaKtt«!^^ 


I  Cheap 
|Trans= 


g,  — .     . ^ 

I  portation.....nniiniiiiniiiiJ 


One- twentieth  of  a  cent  a  mile,  on 
the  Imperial  Wheel.  Cheaper  than 
other  bicycles  because  less  repairs  are 
needed.  Our  convincing  catalogue  for 
the  asking. 

AMES  &  FROST  COMPANY 

CHICAGO,  ILL. 


<^\\Mn:i\\\vML\\\OLXx\vx\\vxxx\xvL\\\\\\\\\S 


SEND  FOR  OUR 

New  Catalogue  of 

Electrical 
Books. 

The  most  complete  of  its 
kind  ever  pnblished. 

Sent  Free  to  Any  Addreii. 

Wi  are  Headquarters 

In  the  West  for  CISC- 
TRICAL  BOOKS,  and  411 
orders  promptly,   pre- 
paid, on  receipt  of  price . 
ElectTlcianPnbllshlng  Co., 
6  Lakeside  Building, 
CHICAGO. 


1 


THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work. 

Gives  more  power  as  to  diameter  ■with  a 
higher  pereentaffe  of  useful  effect  than  any  other 
water-wheel  heretofore  made.  Aii  sizes,  right  and  left 
hand,  are  bdilt  from  patterns  perfected  under  systematic  tests  in 
the  Holyoke  Testing  Flame. 

Parties  having  power  plants  which  are  unaatisfaotory,  an4 
those  contemplating  the  improvement  of  powerSj  will  find  It  te 
their  Interestto  confer  with  me,  as  I  am  ivilling;  tO  guar* 
antee  results  where  others  have  failed,  no  mat- 
ter what  make  of  turbine  has  been  in  use.  STATE 
R^miKKMENTS     Aail>     l!^£^I>     FOB      CATA^ 

S.  MORGAN  SMITH,  York,  Pa. 

Eethnatee:  tamlehed  for  complete  power  plants  and 
recoltB  naronteed. 


624  pages,  J3.00. 


150  pages,  $1.00 


aOANt 


158  pages,  $1.00. 


I  ELECTRielAM 


135  pages,  $1.00. 


140  pages,  $1  00. 


An  Excellent  Series  of  Electrical  Books. 

BY  T.   O'COHETOR  sloahk. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Library.  Send  in  your  Orders. 


ELECTRICIAN  PUBLISHING  COMPANY,  6  Lakeside  BIdg.,  Chicago. 


A. 


April  30,   1895 
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A  TBStifflBilal  from  tie  laboratory  of  ios.  A.  EJlson, 

Oraxge,  N.  J.,  February  6,  1894. 
CLOXBROCK  STEAM  BOILER  WOBKS,  Brooklyn,  N.  Y. 

Deak  Sirs:— Your  letter  of  the  30th  ultimo  is  received.  I  have  a  Climax- 
boiler,  and  It  is  giving  great  satisfaction.  Taking  everything  in  consideration  it 
IS.  m  my  opinion,  practically  and  theoretically,  the  best  boiler  so  far  invented. 

THOS.  A.  EDISON. 

Every  Light  and  Power  reader  of  the  Western  Electrician  would  do  \vell  to 
commit  to  memory  the  above  tfstimonial. 
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CLIMAX  STEAM  GENERATOR 

Has  been  acknowledged  by  all  practical  minds  the  best  boiler  invented. 

MANUFACTUKED  BY 

The  Clonbrock  Steam  Boiler  Co., 

564,  566,   568  and  570  SMITH   STREET, 

SEND  FOR  NEW  CATALOGUE.  BROOKLYN,  W.  Y. 

GEO.  P.  FLINX,  Room  81  £iiaitable  Bide..  Boston,  Mass.,  !«ew  England  Agt. 


Gas, 
Gasoline 


THE  OTTO 

ENGINES 


and 
Natural  Gas 


Electric  Lighting. 

Sizes  2  to  250  H.  P. 

Electric  Light  Plants  in  Operation  from 
2  to  250  H.  P, 


^BV'       The  Otto  Gas  Engine  Works, 


PHIIiAI>BI.FHIA. 


THE  BROWNELL  &  CO.,  Dayton.  Ohio, 


TiJi.H'U'KJiCTXJElEilS    Or* 


"BRACE  UP" 


your  Boilers  with  the  Hnston  Pat.  Boiler 

Brace,    pressed   from  a  solid   piece  of .  best 
Flange  Boiler  Steel.     No  Welds. 
Stronger,  Stiver  ana  Lighter  than  Iron, 


LUKENS  IRON  AND  STEEL  CO., 

Coatesville.  Penna. 
WRITE  FOR  PHILA    OFFICK.  402  Bullitt  TtuiUllntr. 

CrRCULAR,  NKW  YORK  OFFICE.  «9  Broadway. 


Havlog 
one  of  the 
Largest 
Boiler 

Manufactories 
In  the 
Country, 
equipped  wlih 
the  Latest  and 


MoBt  Approved 

Machinery, 

we  are  pi  epared 

to  equip 

COMPLETE 

STEAM 

PLANTS 

Keady  for 

Operation . 


THROTTI.ING  £J3y  GtXIVJeIS) 

Boilers.  Standpipes.  Tanks  and  G-eneral  Sheet  Iron  Work. 


WE  DON'T  MAKE  ANYTHING  ELSE     ^ 


Send  for  Cataloeme  "A" 

And  Printed  natter. 


UT  TnbQla!  and  6-iiicli  Tnbe  Boilers,  Flange  Steel,  Weldless  Braces,  Eclipse  Manboles. 

FULTON  STEAM  BOILER  WORKS,  RICHMOND, IND. 


•••••••••• ^ 


r.m-^^-4^^w^    Save  Money  and  Economize 

GREEN'S 
ECONOMIZER 

^  FOR   STEAM   BOILERS. 

Can  be  applied  to  any  type  of  boiler    without 
stoppage  of  works. 

High  temperature   of  feedwater  much  above 
boiling  point. 

»    Catalogues,  Plans  and  Specification 
on  Application. 

SOLE  MAKERS  IN   THE  UNITED  STATES. 

THE  FUEL  ECONOMIZER  CO., 

MATTEAWAN,  N.  Y. 


CHICAGO  OFFICE, 


574  THE  ROOKERY. 


BINDERS  ^''T^'^"  ^^'^Ti'oiA,i^ 

■  f  ■   ^   ^   ■  I     ^^  OXE     DOLLAR. 

J.  C.  BRILL  COMPANY,  PHILADELPHIA, 

BUILDEES  or  EAUWAT  AKD  TRAMWAY  OAES  OP  ALL  GLASSES, 


Special  attention  given  to  the  bailding  of  Electric  Motor  and  Trail  Oara. 
Idora  of  Brill  No.  ai  Trade  wltlx  solid  forged  frame,  and  "Eureka"  Maziicam  Traction  Pivotal  Tmek. 


THE 
IMPROVED 


ROOT 


TuS"  BOILER. 


Best  Adapted  to 

High  Pressures. 

HIGHEST  ECONOMY. 

Absolutely  Dry  Steam. 


ABENDROTH  &  ROOT 

MFG.  CO., 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R'y- 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'clock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  ofiBce,  207  Clark  Street. 


NOKTH  STAK  FOUNTS 

Is  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  &  Northern  R.  R.,  and  is  a  valuable 
publication  for  businesa  men  and  touristg  who  may 
be  interested  in  the  development  of  the  agricult 
ural,  mineral  and  timber  resources  of  Northern 
Wisconsin  and  the  Upper  Peninsula  of  Michigan. 
This  book,  together  with  an  illustrated  pamphle 
telling  '^^  Where  the  Trout  Hide^'>  wlU  be  sent  free 
upon  application  to  Geo.  H.  Heafford,  Oeneral  Pap- 
senger  Agent.  "North  Star  Route."  Chicago,  111 


iuprM%e«l  Kacine  High  ISpeed 


iOPERIOft  RE60UmON 
j<^o  ECONOMY  roR   . 

BECTRICJJ6HTINS 


-sS»< 


PURPOSES 


All  sizes  carried  'i 

stock. 
Over  2,UU0  in 

use. 


Marine  and 

Yacht  Enerines. 

Porcupine 

and  Tubular 

ISoilers. 


Hardware  to.,  wokks:  racine.  wis. 

W,  F.  PARISH,  General  Sales  Mauagrer, 

151S-1.j1S»  Marquelte  Buildiug,  Chicago. 


m^^fs.^M^.r;c?'ul.s  PHOSPHOR-BRONZE 

REC.TRADE  MARKS.  I  NGOTS,  CASTINGS,  WIRE,   S  HEET    &C. 

TheRhosphor Bronze  Smelting Co.LiMiTED 

I         2  200WASHIIIIGT0NAVE.,PHILflDELPH|A.,PA. 

i         ORIGINAL  MANUFACTURERS  OF  PHOSPHOR'-" 

10^      f    (7>       »     Bronze  IN  THE  United  States  ANo  Sole 
j^/wn/^ft^-'.-yj'un,^.   Makers  of"ELEPHANT  BRAND"Phosphor-Bronze. 
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Westinirhouse  Electric  &  Mfg.  Co., 

Sole  owners  of  the  fundamental  patents  covering  Polyphase  Alternating  Current 
Motors,  issued  by  the  United  States  Patent  Office  to  Nikola  Tesla. 

The  system  adopted  by  the  Cataract  Construction  Company  for  their  great  plant 
at  Niagara. 

Especially  adapted  to  transmission  of  power  over  great  distances. 

The  ideal  system  for  distribution  of  power  in  factories  and  mills. 

All  machinery  in  the  New  Works  of  the  Westinghouse  Electric  &  Manufac- 
turing Company  at  East  Pittsburg,  Pa.,  is  driven  by  Tesla  Polyphase  Motors, 
supplied  from  a  central  power  plant. 

RESULTS: — High  Efficiency  as  compared  with  ordinary  methods  of  shafting 
and  belting:  Convenience,  Economy  and  Flexibility  secured. 

Inspection  invited. 


NOTICE  IS  GIVEN 

That  induction  motors  operated  by  the  so-called  "Monocyclic"  system  offered  for 
sale  by  the  General  Electric  Company  are  in  fact  multiphase  motors  and  are  broadly 
covered  by  the  patents  of  Nikola  Tesla  owned  by  the  Westinghouse  Electric  & 
Manufacturing  Company. 

The  motors  and  system  of  distribution  advertised  by  the  Stanley  Electric  Com- 
pany of  Pittsfield  are  also  an  infringement  of  the  Tesla  patents. 

Suits  have  been  brought  against  each  of  these  companies,  and  are  being  pressed 
to  a  hearing  as  rapidly  as  possible. 

It  is  the  purpose  of  the  Westinghouse  Electric  &  Manufacturing  Company  to  bring 
suits  against  all  users  of  apparatus  infringing  the  Tesla  patents,  in  order  that  the  rights 
of  the  company  may  be  enforced. 

WESTINGHOUSE  ELECTRIC  £  MFG.  CO., 

Branch  Offices  in  all  leading  cities. 


April  20    1895 
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TRANSFORMERS,  -  SWITCHES, 


OUR  1595  FHN  MOTORS 

Have   speed  regulators  on  both  Alternating  and 

Direct  Current. 
Are  the  most  economical  in  operation. 
Give  the  strongest  breeze. 
Are  the  most  symmetrical  in  design. 
Have  the  handsomest  guard. 

Waper Electric  Mfg.  Co. 


Fan  Iffotor  with  Guard. 


ST.     LOTJIS. 


8peed  Segulator  on  A.  C.  Motor. 


BOSTON:  620  Atlantic  Avenue. 
PHILADELPHIA:  1000  Betz  Building. 
CINCINNATI:  161  West  Pearl  Street. 
MINNEAPOLIS:  249  Second  Avenue  Soutb. 


AGENCIES; 


TORONTO,  CANADA:  W.  A.  Johnson  Electric  Co. 


CHICAGO:  1564  Monadnock  Block. 
SAN  FRANCISCO:  54  !:  econd  Street. 
DALLAS:  Trust  Building. 
NEW  ORLEANS:  110-114  Baronne  Street. 


The  American  Gas  EngineElectric  Co. 

Hereby  announces  that  it  has  acquired  the  manufactory  of  the  Nutting    Electric 
Company,  and  the  sole  rights  for  the  United  States  under  all  of  its  patents. 

We  have  increased  our  manufacturing  facilities  to  such  an  extent  that  we  can 
now  quote  the  well  known 

Wax  Wheel  Arc  Lamp 

Until  further  notice,  as  follows: — 

Series  Arc  Light  Circuits,  direct  current,  net,      -      -      -       SIO.OO. 
Constant  Potential  Circuits,  direct  current,  net,     -      -  lO.OO. 

NOTE :— Besistance  fur  Constant  Potential  Clrcnlts  ivill  cost  per  lamp,  extra,  SI. 50. 

CONTMACXING    AND    CONSULTING   INGINEMBS'   DEPARTMENT 
FOB  COMPZJSTJE  GAS  ENGINE  ELECXRIC  PLANTS. 

THE  KILMARNOCK-GRIFFIN  DOUBLE  ACTING  GAS  ENGINE 

IN  SIZES  FROM   I  TO  l,0OO  HORSE  POWER. 

Offices:  Dexter  Building,  84  Adams  Street,      CHICAGO. 


"THE  WAX  WHEEIi." 


Built  for  all  types  of  currents. 
Only  one  adjustment. 


NO 


IHAGKMTS. 
8PUIXGS. 
DASH  JPOTS. 
Cl,VTCUES. 


^  Telephone  Harrison  39. 


STANDARD  PLANTE  STORAGE  BATTERIES 

Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

Ifi    WILL  NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLE. 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TD  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

CHALLENGE 


We  will  place  an  equal  Qumber  of  th6=6  cells  la  seriea-circuit  with  any  other  cells  of  like 
capacity,  and  submit  them  to  charge  and  discharge  currents  as  high  as  the  circuit  can  give  and 
receive;  and  we  guarantee  no  distortion  or  deterioration  of  plate  In  our  cella  under  currents  that 
no  other  cell  will  wlthetand. 


ELECTRIC  POWER  5T0RA&E  COMPACT, 

Room  1210  Havemeyer  Building,  26  Corllandt  Street,  New  York. 


i 
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POROUS  ^^^- 

J^*'     1895. 


■WTiy  not  get 
the  best  ¥ 


-^^  Give  ne 

^T  trial  order. 


#'-CUPS 


Sie4.O0  SFECXAXi 

To  Introdnoe  oar  Dyna- 
mos and  Motors  of  larger 
capacity,  we  are  making  a 
specialty  of  a  hlgb-grade 
8-llght,   16  C.  P.,  110  volt 
Dynamo,  retaining  all  the 
■  special  features    of    our 
I  larger  machines  at  a  ssr- 
Iprlaing  low  price.     Send 

"for  circular  No.  22. 

BOTH  A  £CK*  Mannfactarers  Dynamos  and 
Motors,  34  Market  St..  Chicago. 


iACE  LEATHER. 
"HULT2S  PATENT 
JULLEY  COVER. 

-SHULTZ  PATENT        _  l^^l^^L^S?.^^^'^'^ 
WOVEN  LEATHER  LINK  BELTING^     tiwS^^-gLT  CEMENT. 

Dynamo  "^^^ffrnrfrmrhr^ 

e^ELTINCH  »*  ^^^^^  Mo   U  8  A  5endJor^cular5 

BRANCHES:  164  Summer  St.,  Boston;    113  Liberty  St.,  New  York;    129  North  3d  St.,  Philadelphia. 


STUDY  ELECTRICITY  AT  HOME 

By  onr  correspondence  method.    Thorough  instruction,  with  FREE  APPARATUS.     Moderate  terms. 
Diplomas  awarded.    Catalogue  free.  Scientific  Machinist  1  o.,  90-91  AtwaterBldg.,  Cleveland,  O. 


Better 
'Mahdier  Lighter 

.STR^MCjER  ■  T/iAH  •  ANY  •  ii 
0?MPETlToR- 
5l71TABLE-FoR-MELnET-6)IL- 


COMMERCIAL  ELECTRIC  COMPANY, 


119  South  Tennessee  Street, 


INDIANAPOLIS,    - 


INDIANA. 


DYNAmOS  and  IMOTORS. 


NOTICE. 


Sizes. up  to  250  H,  P. 


We  are  anxious  to  extend  the  trade  for  our  DYNAMOS   and   MOTORS  among   Electric 

Power  and  Railway  plants. 
Our  apparatus  is  conceded  to  be  both  mechanically  and  electrically  superior. 
Let  us  quote  you  our  present   prices,   which   are   little   in   advance  of   prices   of   ordinary 

apparatus.- 

CROCKER-iA£HEEL-ER    ELECTRIC    CO., 

New  York,     Chicago.     Boston.     Philadelphia, 


Manufacturers  and  Electrical  Engineers. 


Hannfaetnred  by 


INCANDESCENT  LAMPS.      p. 


WRITE  FOR  REDUCED  PRICES. 


»009   to  aoir  Pine  St.,  St.  liouie.afo. 


CEDAR 


STREET  R.  R.  TIES. 


Tlie  Valetitine-'Clark  Co,, 

7O4-706  EOOKERT, 


caicAOo. 


THE  MEDBERYJJLSULATION 

i    ^    ALUMINUM  BRDNZE 

overhead  ^v-*:^^ 
Utrdlley^^ 

^o  1^  os<.  EqUIPMENT. 

fO/T    ELeCTHlC  RAILWAYS. 

BEST  IN   THE   WORLO. 

THE   FIBERITE    CO.'  '>-.  .-| 

MECHANICVILLE.N.Y. 


rOf=i _SAL£    /A/    £^l^£-/T'V-'  C/Ty. 


SELLING  AGENTS: 


Chicago,  III. 


A.  W.  SOLOMON, 

Savannah,  Ga. 

REGER  &  ATWATER, 

San  Francisco,  Cal. 


Books 


On  electrical  subjects  sent  to  any 
address  on  receipt  of  price,  postage 

Electrician  Publishing  Co., 
6  Lakeside  Bldg.,  -  CHICAGO. 


Free. 


THE  "LEWIS" 


Improved 
Cas  =ni  Vapor 
Engine 

For  Running  Isolated 
Electric  Plants, 

Is  warranted  to  give  a  perfectly 
steady  light,  and  to  produce  the 
same  cheaper  than  ^aa  and  very 
much  cheaper  than  if  purchaeed 
from  a  ceatral  plant. 

For  prices  and  particulars  In- 
quire of  the 

WEBSTER  MFG.  CO., 


I07i5  West  Fifteenth  Street 
03 


Electric  Lighting  and 
Power  Apparatus. 


THE 


,1 


The  Brush  Double  Arc 
Lamp  Patents  sustained  by 


repeated  decisions 
of  tr.  S.  Courts. 


BRUSH 


ELECTRIC  CO., 


AgenclOB  in  all  large  oltlsB. 
„     ,.  ,      _  .™>,     u         „»„        J,  "^^  RnsssU  &    Officer   Electrical 

Ko.  10  Arc  Dynamo,  lOOlights,  2,000  candle  power.  Oonatrocaon  Co.,  Denver,  Ool. 

Bagnaii  &  HiiUs.Tokoiiama,  Japan.  Office  and  Works,  Cor.  Belden  and  Slason  Sts.. 


CliETKl  SlUO,  OHIO. 


$3  per  Annum. 


CoprHzht,  I«S,  by 
EI««trici*B  PabilshlaK  Otmf^aj,  Cblcago. 


EVERY  SATURDAY. 


1  O  cents  per  Copy. 
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SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

""Tr! HixsoN?"'         Simplex  Blectrical  Company, 

1137  Honadnock  Block.  CHICAGO.  75-81   Cornhill,  BOSTON,  MASS. 

INSULATED  WIRES  and  CABLES 

Aerial,  ITndereroiuid  and  Snbmarlne, 

for  Telephone,  Telesrapli,  Iilclit  and  FOTrer. 


B.EBITB  TAPES. 


Write  for  catalogues,  samples  and  price.. 


W.  B.  BBIXE'T,  9Ifr.,  J.  B.  SAII,  een'l  Acent 

S03  Broadway,  New  Xortc. 
S.  F.  B.  3IOB8E  &  CO.,  CAIiIFOBariA  BIiBC.  TFKS,, 

Cliieaeo,  111.  San  Francisco,  Cal. 

HTBW  OBIiEAKS  EIiEC.  CO.,  New  Orleans,  l<a. 

W.  H.  BODOINS, 

SeoretaiT, 


WILLABI)  L.  CANDEE,  I  ,-„.,._„„  w.™~  OEO.  T.  MANSON, 

H.DCBAMTOHEETER.J^"^'"^'""''*?'"^  Qen'l  Snpt. 

THE  OKONITE  COMPANY, 


LIMITED, 


13  Park  Row,  New  Yorkt 

INSULATED 

WIRES  AiDCABLES, 

For  Aerial,  Submarine  and  Underground>Uii. 

Candee  Aerial  Wires. 
IVianson  Protecting  Taoe. 
-TRADE  MARK  Oltoiiite  WatBrproof  Tap8. 

BRANCHES  rCliicagro,  Boston,  Philadelphia,  Pittsburgh,  MiuneapollB,  Cincinnati, 
Kansas  City,  Omaha,  Lomsvilie,  St.  I^oaiB.  San  Francisco,  J^ondon  and  So.  America. 


^ON'^^ 


Send  t9T 
tsiampleft. 


PARTRIDGE 
T' CARBON  GO. 


ROLL-DROP 


COMMUTATOBBABS. 


FOREST  CITY  ELECTRIC  WORKS, 


Cleveland,  Ohio. 


NatiORal  India 

Rubber  Co.'s 

Wiresied  Cables. 


FEEDEEIOK  8.  MINOTT,  General  Manager.         Factory  and  Offices: 

EKANCHES:  ^  —  ...^i.^.       .«     > 

New  York  Office,  487  Broadway,  H.L.EurdIck,Mgr.  RD I  CTnl      R    I 

San  Francisco,  511  and  679 Marltet St.  L»lll«  ■  WL.,  ii>  ■• 

Cbicago,  UletropoUtan  Electric  Co.,  186-188  Fifth  Ave^ 


ESTABIilSHBD  1889. 


The  Colombia  Incandescent  Lamp 

SUPERIOR  TO  ALL  OTHERS  IN    ECONOMY,  LIFE  AND 
MAINTENANCE  OF  CANDLE  POWER. 

WE  CHALLENGE  COMPARISON,       SATISFACTION  GUARANTEED, 

Prompt  Shipments  from  St.  Louis,  New  York 
or  San  Francisco  Stoclc. 


THE  COLUMBIA 

Incandescent  Lamp  Co., 

Main  Office  aad  Factory,  1910, 1912  aM  1914  Oliye  St.. 


New  York  Office,  1101  Havemeyer  Building. 

Chicago  Office,  1564  Monadoock  Building. 

San  FranciBco,  Cal.,  Paul  Seller  Electrical  Works. 


ST.  LOUIS,  MO. 


We  have  not  the  Largest  Incandeecent  Lamp  Factory  (but  one)  In  the  Country, 
and  our  output  is  not  10,000  lamps  per  day,  but  we  have  the  beet  equipped 
factory,  as  ia  proved  by  our  making  the  best  lamp,  and  our  factory  capacity 
ie  Euffioient  to  enable  as  to  fill  all  orders  on  receipt.  We  have  no  rebate  and 
rene'Wal  plan,  as  we  send  ont  only  good  lamps — new  lamps — Packard  lamps, 
and  use  no  secoDd-band  material.    Have  you  seen  our  curves? 

KBW  YORK  *  OHIO  C09KFA>  Y, 
Makers  of  Packard  Lamps.  IVarren,  OliiO- 


Aetna  Railway  Insulators, 
Anderson  Line  Material, 

Manufactured  solely  by  ALBERT  &  1.  M.  ANDERSON, 

289  to  293  A  Street,  Boston,  Matt. 

Correspondence  Solicited. 


MANTTFACTUKER  OF 

mSUIiATED    XSIiEGTRIG   mriRE, 

FLEXIBLE  COKDS  and  CABLES. 

eoo  and  SOS  North  Third  Street.       -        -        FHUADEIiPHIA,  FA. 


BEST  OF  ALL  IS 

Made  by  3.  H.  BITIIINEIiIi  &  fJO.,  76  Cortlandt  St.,  New  ITork. 

Be«tOonBtructionandIngredienta.  Strongest,  most  Durable  andBellable.  Size  6x2^,  60ct«.  pM  wlJL 

LIBEBAI,  DISCOUNTS. 


ELECTRICITY 

Mechanics;  Mechanical  Drawing;  Architecture;  Architectural  Drawing  and  Design^ 
ing;  Masonry;  Carpentry  and  Joinery;  Ornamental  and  Structural  Iron  '^ork;  Steam 
Engbieerwig  (^Stationary,  Locomotive  or  Marine);  Railroad  Engineering:  Bridge 
Engineering:  Mnnicipal  Engineering;  Plumbing  and  Heating;  Coal  and  Metal  Mtn- 
ii>g:  Prospecting,  and  the  English  Branches.  Until  furtner  notice  experimental 
apparatus  will  be  furnished  free  to  students.  Send  for  Free  Circular,  stating  the  sub- 
ject you  wish  to  study,  to  ^ 

The  International  Correspondence  Scliools,  Scranton,  Pa. 


UlGli 

BY 


MANY  SWITCHES 

HAVE  COME  AND  GONE,  BUT  THE 

NEW  ENGLAND  SWITCH 

IS  STILL  THE 

PEER  OF  ALL. 

TRY  THEM  AND  WONDER  WHT  YOU  EVEE  USED 
ANY  OTHER. 


O.  S.  PLATT,   -  88-102  Cannon  St.,  Bridgeport,  Conn. 


WESTON  ENGINES. 


s^^^^^Bli 


High  Pressure  Boilers. 

Complete  Power  Plants. 

Estimates  and  Drawings  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  M.  Y. 

REPBESENTATlVJiS. 

JULIAN  SOHOtL  S:  CO.,  -  126  Liberty  St.,  N.  Y.  Oity. 
HOFFIIAX-EUSSELL  CO.,  -  82  Lake  St,  Chicago,  IlL 
SCEiXTON  SUPPLY  illACH'T  CO..  -  Scranton,  Pa. 
THOS.  E.  CARET  ,<■-  BROS.  CO..  Vi  LiEhl  St., Baltimore,  Md. 


'f 
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Long  Distance 


TflE  e£N£ItAT10IV  OF  THE  FO^'ER. 

Tnrbine-OriTen  Xhree-Phase  Oeneratorsat  Baltic,  Conn. 


0" 


BALTIC 

kUR  Three   Phase   System   installed  in 
many  localities  is  no  longer  in  an  ex 
perimental  stage.     It  is  a  system  perfect 
in  all  its   branches.     Wherever   it   has  been   em- 
ployed the  results  obtained  by  its  use  have  exceeded 
expectations.     For  flexibility,    adaptability,    economy 
and  efficiency  of  operation,  this  system  of  power   trans 
mission  with  our  induction  motors  has  no  rival. 

It  allows  of  the  profitable  utilization  of  hereto'ore  wasted 
water  powers,  near  or  distant,  for  .  .  . 


m 


LIGHTING,  RAILWAY 
POWER  PURPOSES. 


BY  TME 


ONLY  SYSTEM 


IN 


Actual,  Economical  and  Commercial 

OPERATION 

COUNTRY. 


In  thi 


It  offers  the  only  successful   solution    of   the    power 
.  .  .  transmission  problem  .  .  . 


WRITE  FOR  ESTIMATES 

TO  NEAREST  SALES  OFFICE. 


••• 


^lAIN  0FFIC6S: 

.  .  .  Scheh^ctadv),  N.  y. 


General 

Electric  Company. 


THE  T7TII.T2!A^TIOS  OF  THE  POWER. 

Interior  of  Pondnah  Mills,  Taft-vllle,  Conn. 


PHINCIPAL    SALES    OFFJCES: 


Boston,  Mass.,  180  Summer  St. 
New  York,  N.  Y.,  44  Broad  St. 
Syracuse,  N.  Y.,  244  West  Faj'ette  St. 
Buflalo.-N.  Y.,  Erie  Co.  Savings  Bk.  Bldg. 
Philadelphia,  Pa.,  509  Arch  St. 
Baltimore,  Md.,  237  East  German  St. 
Pittsburg,  Pa.,  42.5  Wood  St. 


Atlanta,  Ga.,  Equitable  Bldg. 
Cincinnati,  Ohio,  420  West  Fourth  St. 
Columbus,  Ohio,  12*  North  High  St. 
Nashville,  Tenn.,  3o'8  North  Summer  St. 
Chicago,  111.,  Monadnock  Bldg. 
Detroit,  Mich.,  13  Rowland  St. 
Omaha,  Neb.,  309  South  13th  St. 


FOREIGN  DEPARTMENT:  \  1?'^^%'^^^'^)['J^-  ^: ,  „       ^  „, 
j  New  1  ork  Ofhce,  44  Broad  St. 


Kansas  City,  Mo.,  N.  Y.  Life  Bldg. 
St.  Louis,  Mo.,  Walnwright  Bldg. 
■  Dallas,  Tex.,  cor.  Elm  and  Griffin  Sts. 
Helena,  Mont.,  Electric  Bldg. 
Denver,  Colo.,  505  16th  Street,  Eittredge  Bldg. 
San  Francisco,  Cal.,  15  First  Street. 
Portland,  Ore.,  Front  and  Ankeny  Sts. 
Seattle,  Wash.,  Bailey  Bldg. 
Canada,  Canadian  General  Electric  Co.,  Ltd.,  Toronto,  Ont. 
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Central  Electric  Co. 

Corey,  R.  B. 

General  Electric  Co. 

Partridge  Carbon  Co. 

Wertheim,  Ed. 

Western  Electric  Co. 

Compound. 

Eureka  Compound   Co. 

Standard  Paint  Co. 
Conduits. 

Central  Electric  Co. 

Interior  Conduit  A  Ins    Co. 

National  Conduit  Mfg.  Co. 
Construction  &  Repairs. 

AUen-Hussey  Co. 

Amstutz,  N.  S. 

C  A  C  Electric  Co. 

Crocker- Wheeler  Elec.  Co. 

Ft.Wayne  Elec.  Corporation. 

Interstate  Com.  El  Const.  Co. 
Contractors  and  Electric 
liielit    Plants. 

Allen-Hussey  Co. 

Amstutz,  N.  S. 

Arnold,  B.  J. 

Bain,  Foree. 

BruBh  Electric  Co. 

Bryan,  Wm.  H. 

C  A  C   Electric  Co. 

Clark  Electric  Co. 

Crocker-Wheeler  Elec.  Co. 

Eddy  Elec.  Mfg.  Co. 

Fontaine  Crossing  A  El.  Co. 

Pt. Wayne  Elec.  Corporation. 

General  Electric  Co, 

Interior  Conduit  A  Ins.   Co. 

Siemens  A  Halske  Elec.  Co. 

United  Elec  Improvement  Co 

Westinghouse  Elec  A  Mfg.  Co. 

Western  Electric  Co. 
Copper. 

Besly  A.Co.,  Chas.  H. 

Miamisburg  Electric  Co. 


Copper  Wires. 

American   Electrical  Works. 

Besly  A  Co.,  Chas.  H. 

Brixey,  W.  R. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Flberlte  Co.,  The. 

General  Eleccrlc  Co. 

Independent  Electric  Co. 

National  India  Rubber  Oo. 

Okonite  Co.  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Cordage. 

Samson  Cordage  Wks. 
Cranes. 

Harrington.  Son  A  Co.,  E. 
Cross-Arms.    Pins      and 

Brackets. 

Anderson,  Albert  A  J.  M. 

Brady,  T.  H. 

Brodie  Electric  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Farr  Tel.  A  Const.  Supply  Co. 

Fiberite  Co.,  The. 

Nuttal  Co.,  R.  D. 

Partrick  A  Carter  Co. 
Cut-Outs  and  1^ witches. 

Anderson.  Albert  A  J.  M. 

Andrae  A  Sons,  J, 

Brodte  Electric  Co. 

Bryant  Electric  Co. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colgaie  Co.,  Geo.  L. 

Crocker- Wheeler  Elec.  Co. 

Cutter  Electrical  &  Mfg.  Co. 

Dearborn  Electric  Co. 

Diamond  Electric  Co. 

!■  ddy  Elec,  Mfg.  Co. 

Electric  Appliance  Co. 

Electric  Protection  Co. 

Elec.  Selec.  A  Signal  Co. 

Farr  Tel.  A  Const.  Supply  Co, 

Fiberite  Co.,  The. 

Forest  City  Elec.  Wks. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hart  A   Hegeman    Mfg.   Co. 

Huebel  A  Manger. 

Interior  Conduit  A  Ins.  Co. 

Little,  P.  P  Elec.  C.  A  S.  Co. 

Louisville  Elec.  Works. 

Nuttall  Co.,  R.  D. 

Partrick  A  Carter  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt,  O.  S. 

Sweet  Elec.  A  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 
Desks. 

Montgomery  Ward  A  Co. 
Dynamos. 

Brush  Electric  Co. 

C  AC  Electric  Co. 

Central  Electric  Co. 

Clark  Electric  Co. 

Commercial  Electric  Co. 

Crocker-Wneeler  Elec.  Co. 

Eddy  Elec.  Mfg.  Co. 

Elliott-Lincoln  Elec.  Co. 

Fontaine  Crossing  A  El.  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  A  Ins.  Co. 

Roth  A  Eck. 

Royal  Electric  Co. 

Siemens  A  Halske  Elec.  Co. 

Waldo-Hyde.  Wm. 

Walker  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Elec.  AMfg.Co. 
Economizers. 

Fuel  EconomizerCo. 
Electric  KallTrays. 

Brush  Electric  Co. 

General  Electric  Co. 

Siemens  A  Halske  Elec.  Co. 

Westinghouse  El. A  Mfg.Co. 
Electrical  and  llecliani- 
cal  Engineers. 

Allen-Hussey  Co. 

Amstutz,  N.  S. 

Arnold.  B  J. 

Bain,  Foree. 

Bryan,  Wm.  H 

Crocker-Wheeler  Elec.  Co. 

Eddy  Elec.  Mfg,  Co, 

Ford,  Owen. 

Thayer  Electric  Co. 
Electrical  Instruments. 

Anderson,  AlbertA  J.  M. 

Brodie  Electric  Co. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Colgate  Co.,  Geo.  L. 

Dearborn  Electric  Co. 

Diamond  Electric  Go. 

Electric  Appliance  Co. 

Interior  Conduit  A   Ins.   Co. 

Norton.  Chas.  E. 

Nuttall  Co.,  R.  D. 

Partrick  A  Carter  Co. 

Piatt,  O.  S 

Queen  A  Co.  Inc. 

Sweet  Elec.  A  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 
Electrical  Specialties. 

Allen.  L.  B. 

Clark  El.  Specialty  Mfg,  Co. 

Electric  Protection  Co. 

Interstate  Com.  El.  Const  Co. 

Nashold  Cleat  Co. 

Proclor-Raymond  Elec.  Co. 

Rockford  Torch  Co. 
Electroliers,  etc. 

Edwards,  W.  S.  Mfg.  Co. 
Electro-Plating  iHach'y. 

Besly  A  Co.,  Chas,  H. 

General  Electric  Co. 
Engines,  iwBS. 

Am.  Gas  Engine  Elec.  Co. 

Otto  Gas  Engine  Wks. 

Webster  Mfg.  Co. 
Engines,  Steam. 

Ball  A  Wood  Co.,  The. 

Brownell  &  Co.,  The. 

Chuse  A  Co.,  J.  F. 

Erie  City  Iron  Wks. 

Racine  Hardware  Co. 

Westinghouse  Machine  Co. 

Weston  Engine  Co, 
Fan  Outfits. 

Central  Electric  Co. 

Davis  Elec.  Co.,  W.  J. 

Diehl  A  Co. 

Interior  Conduit  A  Ins.    Co. 
FeedWater  Heaters. 

Goubert  Mfg.  Co. 


Fibre. 

Butler  Hard  Rubber  Co. 
Vulcanized  Fibre  Co. 

Fire  Alarms. 

Partrick  A  Carter  Co. 
Western  Electric  Co. 

Fnse  Wire. 

Brixey,  W.  R. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Go. 

Fiberite  Co.,  The. 

General  Electric  Co. 

Independent  Electric  Co. 
Cras  liisbting.  Electric. 

Partrick  &  Carter  Co. 
drears. 

Besly  A  Co.,  Chas.  H. 

Nuttall  Co.,  R.  D. 
(Meneral  Elec.  Supplies. 

Anderson,  Albert  A  J.  M. 

Andrae  A  Sons,  J. 

Besly  A  Co.,  Chas.  H. 

Brodie  Electric  Co. 

Bryant  Electric  Co. 

Bunnell  AGO.,  J.  H. 

Butler  Mfg.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colgate  Co.,  Geo.  L. 

Cutter  Electrical  A  Mtg.  Co. 

Dearborn  Electric  Go. 

Electnc  Apj.liance  Co. 

Electric  Protection  Co. 

Elliott- Lincoln  Elec,  Co. 

Farr  Tel.  A  Const.  Supply  Co. 

Forest  City  Elec.  Wks. 

General  Electric  Co 

Interior  Conduit  A   Ins.  Co. 

Little,  P.  P.  Elec.  C.  A  S,  Co. 

Louisville  Elec.  Works. 

JtetropoUtan  Electric  Co. 

Morris  &  MacCurdy; 

Nashold  Cleat  Co. 

Partrick  A  Carter  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt,  O.  S. 

Proctor-Raymond  Elec.  Co. 

Queen  A  Co.  Inc. 

Sioux  City  Brass  Works. 

Sweet  Elec.  A  Mfg.  Co. 

Thayer  Electric  Co. 

Wallace  Electric  Co. 
(Globes    and     Electrical 
^lass'<rare. 

Edwards,  W.  S.  Mfg.  Co. 

lleuiingray  Glass  Co. 
fwrapbite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Job. 
Hard  Rubber  6rOOds. 

Butler  Hard  Rubber  Co. 

Fiberite  Co..  The. 

Newton  Rubber  Wks. 
Insulators  and  Insulat- 
ing Materials. 

Anderson,  Albert  A  J.  M. 

Andrae  A  Sons,  J. 

Brixey,  W.  R. 

Brodie  Electric  Co. 

BunnellA  Co.,  J.  H. 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Crocker- Wheeler  Elec.  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Empire  China  Works. 

Farr  Tel.  A  Const.  Supply  Co. 

Fiberite  Co.,  The. 

Hart  A  Hegeman  Mfg.  Co. 

Hemingray  Glass  Co. 

Interior  Conduit  A  Ins.  Co. 

Johns  Mfg.  Co.,  H.  W. 

Little,  P.  P.  Elec.  O.  A  S.  Co. 

Munsell  A  Co..  Eugene. 

Nashold  Cleat  Co. 

National  India  Rubber  Co. 

Newton  Rubber  Wks. 

New  York  Insulated  WireCo. 

Nuttall  Co.,  R.  D. 

Okonite  Co.,  The. 

Partrick  A  Garter  Co. 

Phillips  Insulated  Wire  Co. 

Piatt,  O.  S. 

Roebling  8  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Standard  Underground  CCo. 

Wallace  Electric  Co. 
Insulated      IVires      and 
Cables— aiagnet  W^ire. 

American  Electrical  Works. 

Brixey,  W.  R. 

Brodie  Electric  Co. 

BunneU  ACO..J.  H. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

Farr  Tel.  A  Const.  Supply  Co. 

General  Electric  Co. 

Independent  Electric  Co. 

Louisville  Elec.  Works. 

Metropolitan  Electric  Co. 

Moore,  Alfred  F. 

National  India  Rubber  Co. 

New  York  Insulated  WireCo. 

Okonite  Co.,  The. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Go. 

Western  Electric  Co. 
tramps.  Incandescent. 

Aetna  Electric  Works. 

Am.  Electrical  Mfg.  Co. 

Automatic  Elec,  Spec.  Co. 

Bernstein  Electric  Co. 

Buckeye  Electric  Co. 

Central  Electric  Go. 

Columbia  Inc.  Lamp  Co. 

Dearborn  Electric  Go 

Electric  Appliance  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Globe  Electric  Light  Co. 

New  York  A  Onio  Co. 

Partrick  A  Carter  Co. 

United  Elec.   Imp.  Co. 

Waldo-Hyde.  Wm. 

Westinghouse  Elec.AMfg  Co. 
l,ightnlng  Arresters, 

Colgate  Co  ,  Geo.  L. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 
Hagnet  Wire. 

(See  Insulated  Wires.) 
meelianical  Kfachinery. 

Besly  A  Co.,  Chas.  H. 

Harrington,  Son  A  Co..  E. 

Lukens  Iron  &  Steel  Co. 


Hlca. 

Johns  Mfg.  Co.,  H.  W. 
Munsell  A  Co.  Eugene. 
mining  Apparatus,  Elec. 

General  Electric  Co. 

Independent  Electric  Co. 

Westinghouse  El.  A  Mfg.    Co. 
Hotors. 

Andrae  A  Sons.  J. 

Brush  Electric  Co. 

C  A  C  Electric  Co. 

Central  Electric  Co. 

Commercial  Electric  Co. 
Crocker-Wheeler  Elec.  Co- 
Eddy  Elec,  Mfg,  Co. 

Elliott-Lincoln  Eleo.  Co 

Fontaine  Crossing  A  El.  Co 

Ft.Wayne  Elec.  Corporation 

Qeoeral  Electric  Go. 

Interior  Conduit  A  Ins    Co 

Louisville  Elec.  Works. 

Roth  A  Eck. 

Royal  Electric  Co. 

Sioux  City  Brass  Woras 

Stanley  Eleo.  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co 

Walker  Mfg.  Co. 

Wallace  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Garlock  Packing  Co. 
Paints. 

Morris  A  MacCurdy. 

Standard  Paint  Co. 
Patents. 

Gooch,  Chas.  J. 
Phosphor  Bronze. 

Phosphor  Bronze  Sm. Co.  Ltd 
Pianos  and  Organs 

Beethoven  Piano  A  Organ  Co. 
Platinum. 

Baker  A  Co. 
Poles. 

Morris,  Tasker  A  Co 

Nuttall  Co.,  R.  D. 

Valentine-Clark  Co. 
Porcelain. 

Empire  China  Works. 

General  Electric  Co. 

Hemingray  Glass  Co. 
publishers,  Electrical. 

Electrician  Publishing  Co 
Push  Burtons. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 
Bheostats. 

Central  Electric  Co. 

General  Electric  Co. 
Sal  Ammoniac. 

Klipstein  A  Co.,  A. 
Separators. 

Goubert  Mfg.  Co. 
Silk  Braid. 

Boston  Braid  Mfg.  Co. 
Speaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ostrander  A  Co.,  W.  R. 

Partrick  A  Carter  Co 
Speed  Indicators 
.    Besly  A  Co.,  Cbas.  H. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co. 

Queen  A  Co.  Inc. 
Steam  Heating. 

Goubert  Mfg.  Co. 

Webster  A  Co.,  Warren 
Storage  Batteries. 

Boswell  A  Co.,  D.  E. 

Bradbury-Stone  Elec.    S    Co 

Cons.  Electric  Storage  Go. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Porter  A  Buerdorf. 
Street  Cars. 

Brill,  J.  G.  Co. 
Tapes.  Insulating. 

American  Electrical  Works 

Brixey,  W.  R. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co. 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonite  Co.,  The. 

Phillips  insulated  Wire  Go 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical   Go. 

Standard  Paint  Co. 
Telegraph  Apparatus. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 
Telephones. 

Andrae  A  Sons,  J. 

Central  Electric  Co. 

Farr  Tel.  A  Const.  Supply  Co. 

Gillette,  E.  A  F. 

Gustafson,  W.  A. 

Jameson  A  Co.,  W.  D 

M.  A  B.  Te'ephooe  Co. 

Mo.  Telephone  Mfg.  Co 

Partrick  A  Carter  Co. 

Western  Electric  Co. 

Western  Tel.  Const.  Co. 

Williams  A  Abbott  Elec.  Co. 
Transformers. 

Central  Electric  Go. 

Diamond  Electric  Co. 

Ft.Wayne  Eleo.  Corporation. 

General  Electric  Co. 

Hornberger  Elec.  Mfg,  Go. 

Louisville  Elec.  Works. 

Royal  Electric  Co. 

Stanley  Electnc  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co 

Wallace  Electric  Go. 
Trolley  Cord. 

Samson  Cordage  Wks. 
Trucks.  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Turbine  Wheels. 

Dayton  Globe  Iron  Works  Co. 

Smith.  S.  Morgan. 

StillweU-Bierce     A      Smith- 
Vaile  Go. 
UnlTcrsities. 

Cht.  Shorthand  Institute. 

Int.  Corr.  Schools. 

Scientific  Machinist  Co. 
Water  Wheels. 

Smith,  S.  Morgan. 
W^lre,  Bare. 

Anderson.  Albert  A  J.  M. 

Besly  A  Co.,  Chas.  H. 

Bishop  Gutta  Percha  Co, 

Brixey,  W.  R. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Electric  Co. 

National  India  Rubber  Co. 

Nuttall  Co.,  R.  D. 

Okonite  Co.,  The. 

PhlUips  Imnlated  Wire  Co. 

Roeblimt's  SonsCo..  J.  A. 

Standard  Underground  C.Co. 


WESTERN    ELECTRICIAN. 


April  27,  1895 


ANNUNCIATORS 


That  never  fail  to  Annunciate. 


Our  other  Specialties: 

REX  Wood-box  Bells, 
ECLIPSE  Iron-box  Bells, 
SPARK  Coils, 
WOOD  Push  Buttons, 
Floor  Pushes, 
Door  Connections,  etc.,  etc. 


Patented  Sept.  27, 1892. 


"C"  STYIiE. 

Made  in  Sizes  from  4  to  20  Drops. 


This  illustrates  the  inside  construction  of  our  Gravity-Drop  Annunciator  as 
applied  to  the  4  Drop  "Eclipse"  Case. 

No  Springs.    No  Screws.    Nothing  to  get  out  of  adjustment.    Simplicity  Itself. 


PROCTOR-RAYMOND 
ELECTRIC  CO., 

Rochester,  N.  Y. 


SAWYER-MAN  INCANDESCENT  LAMPS 


} 


With  Bases  to  Fit  Any  Socket. 


We  have  now  resumed  the  manu- 
facture of  the  well-known  Sawyer- 
Man  Lamps,  on  a  scale  to  meet  any 
possible  demand. 

We  have  adopted  new  methods  of 
manufacture  which  add  to  the  ap- 
pearance and  quality  of  our  lamps, 
and  make  them  by  reason  of  their 
efficiency  and  long  life,  the  cheap- 
est and  best  lamps  ever  offered. 


:^  FR I  c:  e:  ^ : 

PLAIN   LAMPS. 

8,  10  and  16  candle  power  lamps 25  cents  each. 

20  and  25  candle  power  lamps 30  " 

32  candle  power  lamps 38  " 

16  candle  power  street  car  lamps 25  " 

16  candle  power  street  car  lamps,  anchored 32  " 

ORNAMENTAL  LAMPS. 

8,  10  and  16  candle  power  lamps 30  cents  each. 

20  and  25  candle  power  lamps 35  " 

Discounts  according  to  quantity. 
For  etching  the  plain  or  ornamental  lamps,  3^  cents  each,  net. 

COLORED  LAMPS. 

"Dipped"  lamps  in  red,  blue  or  green,  5  cents  each,  net,  additional- 
Lamps  with  bases  to  fit  Thomson- Houston  sockets,  3  cents  extra. 
Boxing  and  packing  at  cost. 
Prices  are  subject  to  change  without  notice. 


Westinghouse  Electric  £  Manufacturing  Company, 


Eranch  OfQ.ces  in  all  Leading  Cities. 


WESTINBHOUSE  ELECTRIC  £  MANUFACTURINC  CO., 

We  manufacture  Complete  Installations  of 


For  CENTRAL  STATION   ELECTRIC  LiCHTINC, 

LONG  DISTANCE  TRANSMISSION   OF  POWER, 
ELECTRIC  RAILWAY  AND  ISOLATED  PLANTS. 

BBANGH  OFFICES  IN  ALL  LARGE  CITIES. 
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WESTERN    ELECTRICIAN. 


"They  can't  hold  a  candle  to  it." 


No  other  Fan  Motor  equals  the 

LUNDELL 


(For  Direct  or  Alternating  Currents.) 


in   perfection  of  design 
harmony  of  proportion 
excellence  of  finish 
meritorious  work 
noiseless  action 
current  economy 
anything 


ALTERNATING. 


.The  proof===compare  a  LUNDELL  with   any  other  that  you 
ever  saw,  and  abide  by  your  own  judgment. 


^      Central  Electric  Company,      ^ 


173=175  Adams  St., 
CHICAGO. 

C  Kansas  City,  Mo.:  Gate  City  Electric  Co. 
Brancnes:  ^  g^   ^^^^^_  Soutliern  Electric  Supply  Co. 


u 
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I IMCAN DESCENT  LAMPS. 


WE 

MANUFACTURE 

THE 


ii 


GLOBE. 


PP  LIFE  AND 
EFFICIENCY 
GUARANTEED. 


New  Process  of  Exhaustion  by  Mechanical  Vacuum  Pump.     Absolutely  Dry  Vacuum.     Samples  and  Prices  Furnished 

on  Application.     Correspondence  Solicited. 


GLOBE  ELECTRIC  lieHT  CO., 


General  Offices: 
Carter  Building, 


Vy^I=2T^ 


BOSTON,  MASS. 


M.&B.     I 


RECEIVER'S  SALE. 


WARING 

ELECTRIC 

COMPANY. 

The  entire  stock  of 

NOiZHK  LHMPS. 

of  ALL  candle  powers  and  voltages,  together 
with  a  large  amount  of 

MHCHINERY. 

consisting  of  dynamos,  pumps,  etc.,  must  be 
SOLD  AT  ONCE  to  close  up  the  affairs  of 
the  company.    For  prices  and  terms  address 

WM.  WALDO-HYDE,  Receiver, 

Hartford,  Conn.  Manchester,  Conn. 


Desk  Set. 


Complete  Exchange  Plants. 

Metallic  or  Ground  Circuit. 

SWITCHBOARDS    ABSOLUTELY    GUARANTEED. 

STATE    AGENTS     WANTED. 

ADDRESS 

M.  &  B.  TELEPHONE  CO., 


Bullitt  Building, 


Philadelphia. 


^ 


The  best  made? 
To  be  up  to  time? 


a 
0 

m 
u 
0 


Quick  results  from  a  phone?  w 

|i#  To  save  time?  fjL 

0  S 

^   The  most  efficient?  »HI 

The  most  durable?  Then      ^ 

0  9 

Q  a 


These  'phones   are  used  on  private  lines  between 
Boston  and  Chicago. 


TELEPHONE 

Long  Distance  and  Interior, 


WRITE 

If.  D.  JAMESON  4 

1 50  Broadway,  New  York 


80I.B  AQENie 
FOR 


SATI8FACT10X  GIJARAMTEED. 

U.  S.  Government  gives  the  "Gerson"  99  per 
cent,  for  efficiency — highest  given. 


THE  GERSON 

Electrical  Mfg.  Co., 


INCOBFOBATED, 


of  Philadelphia,  Pa. 


wsaasmmm 


J... 
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SAYE  MOIEY,  THE  AND  TROUBLE 

ON  DYNAMOS  AND  MOTORS  BY  USING 

The  Boudreaux  Dynamo  Brush, 


^0  SPj^ffKING 

^Q  eiiTtrnG 

NO  SPttJTTeRJNG 

^0  tiiGH  Kesis^A^^^ 


EACH   LAYER  OF  THIS   ANTI-FRICTION   METAL 


1-1250   PART   or   1    INCH   THICK, 


u 


WQ  T^ffmWG  i50WiV 


Declared  Superior  to  Woven  Wire,  Gauze,  Copper  or  Carbon 

by  all  who  have  tried  it. 

The  Boudreaux  Dynamo  Brush  Co., 


Mailers  Building,  Chicago. 


Postal  Telegraph  BIdg.,  New  York. 


Direct-Connected  Dynamos. 


Motors 

for 

Belting 

and 

Direct 

Coupling 

to  all  kinds 

of 

Machinery. 


LIGHTING 

AND 

RAILWAY 
GENERATORS. 


Complete 
Power 
Transmission 
V  Plants. 


ARE  THE  MOST  MODERN  AND  MOST  ECONOMICAL  OF  ALL  ELECTRIC  LIGHTING  APPARATUS. 


GommerGlal  Electric  Co,, 

I  19  S.  Tennessee  St., 


INDIANAPOLIS, 


INDIANA, 
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The  C  &  C  Electric  Co. 


MANUFACTURERS     OF 


Bipolar  ^  Multipolar  Dynamos, 

Automatic  and   Hand  Controlled   Motors, 

Complete  Plants  for  Power  Transmission, 

Isolated  Lighting  Plants,     Central  Station  Apparatus. 


With  our  Extensive  Works  we  are  prepared  to  fill  promptly 
all  orders  for  1  H.=P.  to  250  H.=P. 


GENERAL.     OFFICES  : 


LIBERTY  ST.,  NEW  YORK. 


GARWOOD,   N.J. 
On  Central  R.  R.  of  N. 


I  CHICAGO.  Monadnock  Building. 
BRANCH  OFFICES:     BOSTON,  63  Oliver  Street.    CLEVELAND,  Cuyahoga  Building. 
(  PHILADELPHIA,  633  Arch  Street. 


HELIOS  ELECTRIC  COMPANY, 

Factory  and  Offices, 

1310  Filbert  Street,  Philadelphia,  Pa. 

We  have  no  Stock  nor  Old  Style  Lamps  that  we  must 
get  rid  of  at  any  price— no  junk. 

THE   HELIOS  LAMPS 

Are  the  latest  patterns  and  newest  type.  Oar  Lamps  are  much  in  advance  of  any  lamp 
now  on  the  market,  because  they  are  New  and  of  Latest  Designs. 

Our  ALTERNATING  LAMPS  hive  Reflector  Plates.  Our  DIRECT  CURRENT 
Lamps  do  not  see-saw.  Our  Focusing  Lamps,  both  Direct  and  Alternating,  are  espe- 
cially adapted  for  photo-engraving  and  stereopticon  work. 


Anchor  Electric  Co..  New  England  Agents, 

BoBton,  Mass. 
Central  Electric  Co..  Western  Agents,  Chicago. 
Moore  &  Baylis.  Agents  for  Western  New  York, 

Baffalo,  N.  Y., 
Globe  Electrical  Supply  &  Construction  Co..  New  Tork 

City  Agents,  Vandam  and  Greenwich  Streets, 

New  York. 


Mountain  Electric  Co.,  Agents  for  Colorado,  Utah, 
Wyoming  and  New  Mexico,  Denver,  Ool. 

Maciiinery  Supply  Co.,  Agents  for  Southern  Cal- 
ifornia and  Arizona,  Los  Angeles,  Cal. 

W.  T-  M.  Mottram.  Agent  for  Texas,  Dallas,  Tes. 

Canadian  General  Electric  Co.,  Canadian  Agents, 
Toronto,  Canada. 

California  Electrical  Works,  San  Francisco,  Cal. 


VULCABESTON 


CONTROLLER  PARTS. 


We  win  fnrnish  these  for  the  Westinghoufre 
antKxeneral  Electric  Companies' Controllers. 


Also  Vulcabeetoii  Fielri  Magnet  Spools  Bruthho^der  Bufhiogs.  Cfn:mntRtor  Rinps  snd  Pieces  for 
Special  Purpopee.  Owing  to  itn  (niigtinpss  and  lieat-resisling  qualUles,  Vokabeston  is  ihe  most  prac- 
tical material  for  the  above  and  similar  pnrposps. 


Trolley  Line  Materials, 

Insulated  with  Blouldetl  3Ilea.  aetinowl- 
edeed  to  be  the  nioHt  dnrable  and  the 
best  for  practical  bervice. 


Brnshho'der  Bushings  and  Field  Spools 

fur  Ihe  old  Edison  oj;  Sprsgue 

Nos.  6,  8  and  14  Motors. 


NEW  YORK.       PHILADELPHIA, 

BOSION. 


H.  W.  JOHNS  MFG.  CO., 

240-242  Randolph  St.,  CHICAGO. 


CHICAGO  SHORTHAND  INSTITUTE,  35th  St.  and  Wabash  Ave. 

A  Central  Hehool  of  Shorthand  and  Typew^ritlng  of  the 
most  Modern  and  Complete  Type. 

A  COMPLETK  rOURWE  OF  SHORTHANO.  W«  offer  you  ehorthand  instructions 
in  abundance,  and  most  excellent  ia  quality  Oar  courpe  is  graded  and  arranged  ia  Lt>gical  order.  We 
claim  ni>t  a  new  i-yettm  but  a  new  method  of  impariiugth-' art  of  fhorthand  by  which  we  can  enulp 
any  ordinary  iDteliigent  person  for  the  execution  of  any  stenographic  wurk  devolving  upon  the  expert 
stenographer  or  court  reporter. 

The  methoil  oC  Instruction  employed  is  practical  and  progressive.  The  principles  are  taken  up  and 
explained  in  an  or'lerly  manner,  aodthe  stadent  directed  how  to  apply  them  correctly  in  the  work  of 
forming  th-*  characters  rapidly  and  arti-lically.  You  may  have  a 'cees  to  the  qulntesseuce  of  the 
8ta^'da'"d  systems  — fitman,  Mun^on,  Graham.  We  guarantee  to  turn  you  out  a  full-fledged  stenog 
rapher  'hprible  of  any  kind  of  stenographic  work      The  art  ia  made  a  specialty. 

Tuitinn,  ^10.00  per  month      Secure  class  seats  immediately. 

Evening  classes,  i5.Z0  per  month.     98  per  cent,  of  oar  students  hold  posltloQB. 

^  vi,  ^y-^'  c-iT^"" 


THE  BEST 
ELEGTRIG  FAN 


On  the  Market 


For  Altcrnatin;;  Current, 
W^oand  for  50  or  100  volts. 

The  Fan  is  14  inches  In  diameter. 
Will  always  start  when  current  is  on 
Poeitlvely  self-lubricating,  will  run  a  whole 

season  withimt  looking  after. 
It  is  so  constructed  as  to  make  it  next  to 

impossible  to  get  out  of  line. 
It  is  carefully  madft  in  every  detail,  almost 

noiseless,  and  does  not  throw  sparks. 

Agents  Wanted  in  DiSerent  Localities. 

For  further  information  address 
THE 

W.  J.  Davis  Electric  Go. 

PITTSFIKIiD,  MASS. 


AN  EMPHATIC  SUCCESS! 
THE   DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 


PIEHL   &   COMPANY,   385   BROADWAY,    NEW   YORK. 
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"TH£  WAX  WUliKL.. 


Built  for  all  types  of  currents. 
Only  one  adjustment. 


NO 


DfAGXETS. 
SPltlXGa. 

DASH  eora. 

CLVTCHE8. 


Telephone  Harrison  39. 


The  AmericanGas  EngineElectricCo. 

Hereby  announces  that  it   has  acquired  the  manufactory  of  the  Nutting    Electric 
Company,  and  the  sole  rights  for  the  United  States  under  all  of  its  patents. 

We  have  increased  our  manufacturing  facilities  to  such  an  extent   that   we  can 
now  quote  the  well  known 

Wax  Wheel  Arc  Lamp 

Until  further  notice,  as  follows: — 

Series  Arc  Light  Circuits,  direct  current,  net,       ...       $lO.OO. 
Constant  Potential  Circuits,  direct  current,  net,     -      -  lO.OO. 

NOTE :— Besistance  for  Constant  Potential  Clrcnlts  will  cost  per  lamp,  extra,  SI.50, 

CONTBACTING    AND    CONSULTING   ENGINEERS'   DEPARTMENT 
FOB  COMPLETE  GAS  ENGINE  ELECTRIC  PLANTS. 

THE  KILMARNOCK-DRIFFIN  DOUBLE  ACTING  GAS  ENGINE 

IN  SIZES  FROM   I  TO   1 ,00O  HORSE  POWER. 

Offices:  Cexter  Building,  84  Adams  Streei,      CHICAGO. 


EDDY  GENERATORS. 

Direct  Connected  or  Belted  (or  Electric  Railways,  Central  Stations,  Isolated  Lighting  or  Power  Plants. 

EDDY  MOTORS-SLOW,  MEDIUM  OR  HIGH  SPEED. 

We  build  all  necessary  apparatus  for  the  transmission  of  Electrical 
Poiver  through,  factory  or  other  buildings, 

THE  EDDY  ELECTRIC  MFG.  CO., 

WINDSOR,  CONN. 

NEW  VOBK  OFFICE,  HAVEUEVEB   BLDCr. 

REPRESENTED  BY: 

Walter  C.  Ulelntire  dc  Co.,  506  Commeree  »t.,  Phliailelphia,  Pa. 
Western  Eleetrical  t^nppiy  Company,  ]!$t.  liOUi^,  3Io. 

F.  P.  liittle  Electrical  Constrnction  &  Supply  Co  ,  Buffalo,  ST.  Y 
W^.  T.  Osborn,  KanHaH  City,  alo. 

u.  P.  l>iO!>iLI]VE,30  OlTer8t.,  Boston,  aiasa. 

ftll  Our  Apparatus  Guaranteed  as  Represented.     

TRANSFORMERS 


/I  New  Type 


Transformer,  Primary   Cut-outs   and 

Insulator  Brackets  all  combined. 
No  more  brackets  pulling  oflF  of  walls. 
With  our  wall  or  cross-arm  hooks,  transformer  may  be  Hung  end 

Connected  in  Five  minutes. 
Our  new  fuse  plugs  will  not  hold  an  arc  with  5,000  volts. 
Our  Transformers  are  acknowledged  by  all  experts  to  be  the  Highest 

in  Efficiency  ever  made. 
Adopted  by  the  largest  stations  in  the  country. 
We  Challenge  Competition  in  any  form  of   test,    in    laboratory 
or  practical  use. 
Made  in  all  sizes,  5  lights  to  3,000  lights. 


Type  "D^'  Transformer  Tvith  Fuse  Plug  Bemoved. 


JOHN  MDST&RD,  Betz  Boildlng,  Philadelphia,  Pa. 
1661  Monadnock  Block,  Chicago,  111. 


Wagner  Electric  Mfg.  Co., 


ST.  LOUIS, 


MO. 
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7ffl- 


-5^ 


^ 


§)mi 


PERFECTION! 

HAS  ONLY   BEEN  ATTAINED   IN   THE 

PHOENIX 


TRANSFORMER: 


Tla.© 


KFFICIEKCY— The  HishestiEver  attained  and 
KKeilliATIOai-The  Closest 


i     mechanically  Perfect. 
Simplicity  Itself. 


feitnndaril  sizes— from  5  to  50O 
lights— any  voltag^e. 


Its  many  points  of  SUPERIORITT m\\  be  clearly  demonstrated  to 
you  by  writing  for  our  Illustrated  Catalogtie  and  Price  List, 

Louisville  Electrical  Works, 

XiOTJXS-^T-XILjXjX:,  l^V  . 

RESPONSIBLE  AGENTS  WANTED  in  New  York,  Chicago,  Pitts- 
burg, St.  Louis,  Denver,  San  Francisco,  New  Orleans,  etc. 


COitlTKAOTItUS  FUK  OOIHl'l>l'/rK  BlIBlVAx 

STSTEMUt  FOR  EL,RCTBIC  RAILWAYS  AND  F,LECTKIC 

lilUHT,  TEI^KFHUNK  ANU  TELiEUBAPH  COatPASTIES. 


£OWASl>  JS.  PEKOT,  Presment. 

C.  6AI.IiAeHBB,  Tice.Pres.  &  Gen.  Mgr. 

JA8.  P.  JilcQVAlUE,  Bee  A  Treaa. 


THE  NATIONAL  CONDUIT  MANUFACTURING  CO., 

MANUFACTURERS  OF  WROUSHT-IRON  CEIIENTJ.IHED  TUBES  FOR  ELECTRIC  SUBWAYS. 


I 


I 


Works,  HA8TIArCiS-ON-HVI>SON. 


New  York  Office,  TIIUKS  BlTIIiDIlir«. 


We  own  Patent  No.  d95,SS4,  coverlDg  Wrought-Iron  Cement-Lie ed  Pipe  for  Subways  and  the  method  of  Laying.     Also,  Patents  Noe.  416,234  and  416,236  for  DIstrlbutlDe  Boxes.     Over  9,000.000  feet  of  thlff 
Babway  Conatrncted  by  QB  noer  in  v-ne  in  tht*.  tinitett  Htates  and  tJatuid 


BUCSETE 


QUALITY 
UNEQUALED. 

FACTORY 

PRODUCTION 

TRIPLED. 


Monadnock  Building,  Chicago. 


THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  O. 


Our  Ngtt  %l)  Eloctric  Light  ad  Power  Controllers 


HAVE  BEEN  ADOPTED  BY  CENTRAL  STATIONS 


OPERATING 


5,000 


ARC     LAMPS    AND 


60.000 


INCANDESCENTS.    ] 


They    are    the  Only   System   which   will   Cut  §Sr  your  j 
Motors,  Arc  Lights,  Converters,  Transformers, 
from  your   Central   Station. 


OUR  GENERAL  WESTERN  AGENTS  ARE 

WALLACE  ELECTRIC  CO.p  307  dearborn  sl,  Chicago. 

ELECTRIC  SELECTOR  &  SIGNAL  CO.,  45  Broadway,  New  M. 


^^ 
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».  THE  FREEHMN 


BATTE 


Estimates  Furnished 

on  Application. 
Prompt  Delivery. 


CELLS. 


Standard  Sizes 

Always  on 

Hand. 


The  composition  used  in  the  manufacture  of  these  battery  cells  makes  them  positively  acid-proof,  which  result  has  never  before   been  accomplished, 
providing  additional  strength  to  such  an  extent  that  this  cell  can  be  used  where  no  other  would  be  practical. 

THESE  CELLS  ARE  A  NEW  PRODUCTION  AND  FULLY  GUARANTEED. 


AGENTS  WANTED  IN  ALL  CITIES. 


WRITE  US  FOR  INFORMATION  AND  CATALOGUE. 


-^ns-JEi- 


Newton  Rubber  Works, 

Newton  Upper  Falls,  Mass. 


The  W.  W,  LIGHTNING  ARRESTER 

mU  PROTECT  YOUR  APPARATUS. 


MADE  IN  TWO  SIZES: 

No.  10  for  circuits  up 
to  and  including 
1,000  volts. 

No.  25  for  circuits  up 
to  and  including 
3,000  volts. 

For  Power,  Bailtvay  or 

Lighting  Circuits, 

Arc  or 

Incandescent, 

High  or  Low  Tension., 

Direct  or 

Alternating. 

On  Poles  or  in  Buildings. 


PATENTED  JUNE   27,  1893. 


SOLE  MANUFACTUBERS- 


PROTECTS 

THE 
APPARATUS 

FROM 
LIGHTNING 

AND 

PREVENTS 

INTERRUPTION  OF 

SERVICE. 

No  Operative  Mechanism. 
Nq  Parts  to  Wear  Ont. 
Absolutely  Weatherproof 


WALLACE  ELECTRIC  CO.,  307  Dearborn  Street,  Chicago. 
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This  is  the  season  of  the  year  in  which 


THE  UBHTNING  STRIKES 

and  Luroe  out  transformers,  arc  lamps  and  armatures.  Have  you  ever  stopped 
to  think  that  one  traosformer  or  armature  eaved  will  pay  fi>r  an  entire  equip- 
ment of  lightning  arresters?    We  are  offering  the 

SWINGING-BALL  LIGHTNING  ARRESTER 

this  season  at  prices  away  below  anything  else  on  the  market,  which  will  enable 
you  to  equip  your  eystem  thoroughly  and  thus  be  aasnred  of  absolute  protection 
at  a  small  expense. 

Write  us  for  special  circular  and  prices,  and  remember  that  you  cannot 

secure  lightning  protection  a  moment  too  soon. 

IN  TIME  OF  PEACE  PREPARE  FOR  WAR. 

ELECTRIC  APPLIANCE  COMPANY, 


hiyUte. 


24i  Madison  Slreel, 
CHI'  AGO. 


EI.  ctrical 
^^applies. 


P  MAGNETO  BELLS 

TELEPHONES. 


Standard 

Goods. 

No 

Infringements. 


Get  Our  Prices 

Before 

Purchasing 

Elsewhere. 


E.  &  F.  GILLETTE, 

BAYFOKT,  COXX. 


T.  H.  Brady,  New  Britain,  Conn..  U.  S.  A.. 


Manufacturer  of  Mast  Arms,  Poleand 
Swinginii  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
Work.—  Catalogues  and  Prices  fur- 
nished on  ajyplication. 

I'SE  THE   BEST! 

Eureka  Commutator  Compound. 

A  perfect  Compound  for  Dynamos  and  Motors 
Worbs  on  any  Ciinmuiatnr  with  Copper  or  Car- 
bon Brushes.  Send  for  sample;  price  75c  per  stick. 

Eureka  Compound  Co  , 

SIOUX  FALLS,  8.1). 


ROOD  PATENT'S 

^Jl     Procured.    30  Years'  PracHce. 

GBAXT  INSURED.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH.  WesHlMtOL  D.  C. 


Soswdl  Storage  Battery, 

For  Traction  Work,  Electric 
Lighting,  Electric  Launch,  Tele- 
graph, Phonograph,  Surgical,  and 
for  all  purposes  where  Light  and 
Power  are  required. 

Prices  on  Application, 

D.  E.  BOSWELL  &  CO., 

154  Lake  St..  Chicago. 


JAEQER 

MINIATURE 

INCANDESCENT 
LAMPS. 

For  Series  anl  Battery  Cnrrent. 

KTO  10  CANDLE  POWER. 


High  Efficiency.     Long  Life. 


Series  Lamps  a  Specialty. 


AUTOMATIC 

ELECTRICAL  SPECIALTY  CO., 

General  Sales  Agents, 

1 36  Liberty  St  ,  New  York. 


BINDERS 


For  the  Western   Electrician 

Electrician  Publishing  Co., 
G   Ijaki'Side  Bldg.,        -       Chicago. 


$1.00 


BEWARE 

CHICAGO: 
MetroprtHtati  Mleclric  Company, 
180-188  Sth  Avetine. 


of  tiie  so-called  insulatiog  compounds       D   P.  D 
claiming  to  be  as  good  as  I  .  06  D. 

THERE  ARE  NONE  JUST  AS  GOOD, 

THE  STANDARD  PAINT  CO., 

Sole  Manufacturers  P.  &  B.  Products, 

2  Liberty  Street,  New  York. 


T^  NORTON 


"  Ammeters  and 
Voltmeters. 


A  standard  instrument. 
Perfect  in  construction. 
The   best    instrument   made    for 

general  work. 
Satisfaction  guaranteed. 
New  catalogue. 

Agents  wanted  in  leading  cities. 
Write  us  for  prices  and  you  will 

purchase. 


Charles  E.  Norton 

INSTRUMENT  MAKER, 

Manchester,  Conn. 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


SAL  AMMONIAC 


(ELECTRIC    BRAND) 


ForEiectrical  Purposes 

SRaNPI  H  (ruaranteed  98/99%  and  free  of  lead  and  iron. 
If  you  Avant  the  liest  quality  ask  your  uealei 
for  this  bi-and.     Imported  by 

fl.KUPSTEIN  &  COMPftNY.122  Pearl  St..  Ksw  York 


URES  COST  MONEY 

You  can  prevent  them  from  burning  out  by  using 

THE  BRODIE  AUTOMATIC  MOTOR-SWITCH. 

It  combines  in  one  piece  of  apparatus  a  double-pole  switch,  adjustable  limit- 
switch  and  automatic  cutout,  and  instantly  disconnects  the  motor  whenever  it  is 
overloaded  and  whenever  the  circuit  fails  from  any  cause. 

Agents  wanted  in  all  sections  of  the  country. 

For  circulars  and  prices,  address 

THE  BRODIE  ELECTRIC  CO.,    -    Manchester,  N.  H. 
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EuGKJB  F.  Prrn.T.rpa,  Preet. 


W.  A.  HATSiWAY,  Treaa. 


W.  H.  Sawtib,  Seoy, 


AMERICAN  ELECTRICAL  WORKS, 

PBOTIDEXCE.    B.  I.  \  \  I      ' 

BARE  AND  INSULATED  ELECTRIC  WIRE,  ^^1 

ELECTRIC   LIGHT    LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

New  York  Store,  P.  C.  Ackermao.  10  Cortlandt  St. 

Chicago  Store,  F.  E.  Donohoe,  241  Madison  St. 

MoKTBEAL  Bhasch   Eugeoe  F-  Phillips'  Electrical  Workfl. 


MJ  DOUBLE  &ROOVE  PONY  INSULATOR. 

Can  be  Used  for  Traoaposins. 

The  points  or  teats  on  the  lower  rim  of  the  petticoat  attracts  the 
water  on  the  outer  Barface  of  the  insulator  into  drops.  The  water 
drops  from  these  pointson  to  the  cross-arm,  thereby  preventing  the 
moisture  from  creepiug  up  on  the  inner  petticnat,  and  thence  to  the 
pin.  OwinK  to  the  (jreat  puccpss  of  our  Patect  Teat  Insulator  in  Tele- 
graph Work,  where  the  efficiency  of  the  Insulator  has  proven  to  be 
more  than  twice  ihit  of  the  ordinary  insulator,  we  have  concluded  to 
apply  the  d-*vice  to  all  Insalators  for  Telegrapb,  Telephone  and 
Street  Railway  Work- 
Standard  Screw  Glass  Insalators. 
Floor   Insalators.  Gla'-s    Kreak  Knobs,  Battery  Jars,  Arc 

L»Kht  Globes  f .>r  all  Systemfi. 
Colored    Glass  Insulators  to  dfsi^nate  difl'erent  currents. 

WORK  ON  SPECIAL  DESIGNS  A  FEATURE^ 

Semi  Model  or  Drawing  and  we  will  furnish  estimates. 

Hemincray  Glass  Co., 


Office,  Covington,  Ky. 


-ESTABLISHED  18i8.- 


Factories,  Muncie,  Ind. 


THE 


"CLARK"  WIRE 


For  Switchboard,  Railway  aiid  Motor  use,  we  mate  all 
31269  of  Stranded  and  Flesible  Wire  and  Cables  with  Clark's 
Ineutation. 

The  Clark  Wire  has  been  before  the  public  and  in  nae  for 
the  past  niue  years,  and  has  met  with  universal  favor, 
rhonsands  of  miles  of  Ihie  wire  have  been  sold,  and 
are  in  use  throughout  the  United  States  and  Foreign  Coun- 
tries, and  the  demand  for  it  Is  constantly  increaelng,  because 
it  alway9  gives  perfect  eatibfactlon. 

BBAXCn  OFFICE: 

1649,  1650,  1651  MONADNOCK  BLDG., 

CHICAC^fO.  ILLiIXOIS. 


TRADE 


MARK. 


In  •  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:  "  A  Thoroughly  Reli 
able  and  Desirable  Wire  in  every  respect." 

The  Rubber  need  in  insulating  our  Wires  and  Cables  1b  es- 
pecially chemically  prepared,  and  will  not  deteriorate,  oxi- 
dize Of  crack,  and  will  remain  flesible  in  extreme  cold 
weathe"-.  and  Is  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used,  Aerial,  Under 
ground  or  Submarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  first  class  Insulated  Wire. 

We  shall  be  pleased  to  mail  Catalogues  with  Terms  and 
Discounts  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  Hampsfiire  St.,  Boston,  Mass. 


HENRT  A.  CLARK, 

Treas.and  Gen'l  Mgr. 


HEEBERT  H.  EUSTIS, 

Prest.  and  Electrician. 


CM  Electric  Spcialtj  Ml  Co., 

606  Temple  Ct.,  Minneapolis,  Minn., 

MANnFACTUHERS  OF 

Switch  Boards,  Battery  Boxes,  Push  Buttons, 
Rosette  Mouldings,  Etc. 

Correspondence  solicited. 


THE  CONSOLIDATED 


44  Broad 
Street, 


ELECTRIC 


NEW 
YORK. 


STORAGE  COMPANY. 


SPEiKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  FDenmatic  and  mechanical 

ANNUNCIATORS  AND  BELLS. 

Fail  liine  Always  In  Stock. 

W.  R.  OSTRANDER  &  CO., 

204  Fulton  St.,  New  Xork. 

Factory,  li61  and  1463  DeKalb  Ave-,  Brooklyn,  N.T. 

^^Send  for  Nkw  OAtai-ogde.     Out  August  Ist. 


PHOENIX  RUBBER  INSULATING  PAINT 

Water,  Acid  and  Practically  Fire  Proof. 

A  strictly  first-claBs  insulating  paint  for  armatures,   fields, 

switchboards,  conduits,    iron    and  wood  polee,  connections, 

mouldings,  wires,  cut-out  boses,  lamp  hoods  and  all  other 

kinds  of  electrical  appliances  where  hieh  ineulation  is  desired. 

Write  for  further  particulara. 

Morris  &  MacCurdy,  ^j^^-oIIct^bb^b, 

lii(linnapo'i>i.  lull,.  l[.  S  A. 

Devere  Electric  Co.,  18  Plum  St.,  CiDcionati,  O.;  Standard 
By.  Supply  Co.,  1115  Monadnook  Block,  Chic.-.go,  111,;  Partrlck 
&  Carter  Co.,  Philadelphia;  .John  C  Dolph,  1^6  Liberty  St., 
New  York;  Western  iilectrical  Supply  Co..  St  Lnuis,  Mo.; 
Cuyahoga  Electrical  Supply  Co.,  Cleveland,  O.;  Fred  Steln- 
kamp,  Dayton,  0.;  and  Eergtheil  &.  Young  of  London,  Eug. 


BIHDERS 


-POK    TUE- 


Wesjei{n   ELECJI{ICIAII, 

one    dollar. 


THE  UPTON  ARC  LAMP 


For  All  Circuits. 


The  Cheapest  to  Buy,  Use  and  Maintain 


Direct  current  lamps,  coastant  potential,  with  globe 

and  resistance,  to  burn  8,  ii,  14  hours, 
Alternating  current  lamps  and  globe,      ------ 

Series  current  lamps  and  globe,      ------ 


SI  2.00 

I4.CO 
I  4.00 


Standard  Thermometer  Co., 

The  Original  Manufacturers  of  the 

SIMPLEX,  WARD  and  KNIGHT  LAMPS. 

CHARLES  «.  BRAMHALL,  Selling  Agent,  39  Cortlandt  Street.  NEW  YOKK. 


HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  lo  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Cut  illiistrates  i-ivay  or  cotnimitation 
switch,  controls  a  light  or  group  of  lights 
from  any  desired  number  of  points. 

SE^TD  FOK  CATAIiOGUE. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 


"IDEAL"  INSULATED  CUPPER  WIRE. 


TS^ir^SL'T 


Approved  by  the  New  York  Board  of  Fire  Underwriters. 

The  Only  Antliorlzed  FIBRE  COVERED  WIRE  for  INSIDE,  TDBE  and  CONCEALED  WORK  GENERALLY. 

It  will  not  I>eteriorate  by  long  use,  nor  Oxidize  the  Copper.    Finished  in  the  following  Style.s: 
Black  Polished,  White  and  Black  Glazed  Braid  and  Whi(e  Fireproof. 

V./e  can  freely  recommend  this  Wire    for   all    inside   wiring,    from  the  fact   that    recent  insulat'on   tests   made   by  reliable 

authorities  show  that  it  stands  very  high. 

PHILLIPS  INSULATED  WIRE  COMPANY, 

Chicago  Agents,  ELECTRIC  APPLIANCE  CO.  ^:,^^^::^:^r  *^""'""'*  ^* 


WESTERN    ELECTRICIAN. 
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UnTIOCI     We  will  6611  10.000  Kusel'6 

nU  I  luC!  1.0IV«i  BISTAKCE  CABBOSi  TBIiEPHOSJE 

TRANSMITTERS  at  $1,50  Each,  Complete, 

In  oak  or  walnut  oases.    This  Trans^mitter  is  guarnuteed  the  most  powerful  Battery  Transmitter  made 
or  money  refunded.    Order  a  sample  pair.     Send  for  our  Telephone  catalogue. 

MISSOURI  TELEPflOHE  MFG,  CO.,  1230  Olive  Street,       -       ST.  LODIS,  MO 


m 


S5  TO  $15  TKLiBPHOIffKS. 

i^npplles  of  *.very  Oeweriptlon. 


I^ti      Transmitters  (Blahe  Pattern);  Hunniog  Sliver  DiflphraRm  or  Magneto  Receivers;  Magneto 
IjJH  Bells;  Wire  Cross  Arms;  Insulators;  ludoctiou  Colls;  Backboards;  Switches;  Batteries, 

_  As*  etc.      Wholesale  Prices  to  Dealers. 

'  Farr  Telephone  &  Const.  Supply  Co.,  ^frs., 

Saleii*  »!»tore  and  Ollice.  iii'i  l>eai*born  St.,  Chicago. 

■[S^   Western  Agents  for  DANEOBY  ELEOTRICAL  WOKKS. 


H 


IGH-GRADE  TELEPHONED 


We  make  a  strictly  first-class  Ina'rument  for  exchange  service  and 
private  lines.      It  is  a    BATTKRY  TELEPHIJXE   and  is 

guaranteed  not  to  infringe.     Write  for  catalogue  and  prices. 


THE   WILLIAMS   &   ABBOTT   ELECTRIC    CO 

40  South  Water  Street,  CI.EVEl,A5;D,  OHIO. 


Stllwell's  Patent  Live  Steam-Feed  Water  Pnrifler. 


Removes  all  Impurltiest 

Entirely  prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

THe  Stilwell-Bierce  &  Smitli-Vaile  Co,, 

DAVTO^,  OHIO. 

tive  W'k^,  San  Francisco,  Cal.,  Pacific  Coast  Agt. 


THOROUGHLY 

TB      RELIABLE 
elephone 
"ulfits. 


(lONC  and  SHORT  DISTANCE) 

I  make  prices  to  suit  the 

construction  mau,  for 

I  want  his  trade. 


A.  CUSTAFSON, 

Factory.  Joliet,  IIL 


WANTED. 

Electrical  engineer  (29),  married,  wants  position 
with  small  manufacturing  company  or  in  central 
station;  eight  years'  practical  experience  in  the 
manufacture,  installation  and  running  of  lighting, 
traction  and  electric  welding  machinery.  First- 
class  references.  Address  **  <'.  E..*' 

Care  Western  Electeician, 
C.  Lakeside*  BulldiDg,  Chicago. 


Toons  married  man,  a  practical  all-rouud  elec- 
trical mechanic,  wishes  position  as  electrician  or 
superintendent  of  electric  light  plant  or  ctreet 
railway.  Have  had  years  of  experience  in  all 
branches,  inchidlng  armature  and  field  windiog, 
arc,  incandescent,  generator  and  motor.  Will 
work  for  moderate  salary  and  can  furnish  the  best 
of  references.  Address  •*  K.  K.," 

Care  Western  Electbician, 
6  Lakeside  Bldg.,  Chicago. 


POSITION  WANTED. 

By  a  young  man  of  twenty  with  some  large 
e'ectrical  or  construction  conapany.      Have 
studied  electricity  iwo  ytara.     Am  wi  ling  to 
wok  hard.     My  object  is  advancemen'. 
Address  *^ Elecfriclfy," 

BoK  437.  Sibetha.  Kans, 


T.-B. 


Are  changing  oar  voltage  and  have  for  Pale  20,- 
000  lights'  capacity,  sizes  from  10  to  150  lights.  1,000 
volts  primary,  r->2  or  'Oi  volts  secondary,  all  in  ex- 
cellent condition.     Write  for  prices. 

Kew  Omaha  T.-H    Electric  Light  Co., 

OMAHA,  NEB. 


S24.00  SPECIAL 

To  introduce  our  Dyna- 
mos and  Motors  of  larger 
capacity,  we  are  making  a 
specialty  of  a  high-grade 
8-light,  16  C.  P.,  110  volt 
Dynamo,  retaining  all  the 
special  features  of  our 
larger  machines  at  a  sar- 
prising  low  price.     Send 

.       _.  for  circiJar  No.  22. 

UOTIl  A  ECK,  Manufacturers  Dynamos  and 
Motors,  34  Market  St..  Chicago- 


Proposals. 

Notice  is  hereby  given  to  all  elec- 
tric light  companies  supplying  light 
to  citie?,  that  the  contract  by  which 
the  city  of  Johns'own,  Pa.,  is  now 
lighted  will  expire  in  September, 
1895,  and  the  councils  of  the  city  of 
Johnstown  hereby  invite  proposals 
for  the  furnishing  of  light  to  the 
city  for  a  term  of  three  or  five  years. 
About  two  hundred  (2,000  candle 
power)  arc  lamps  will  be  required. 
The  right  of  way  over  and  through 
the  streets  and  alleys  will  be  granted 
for  the  erection  of  poles.  A  plant  can 
be  centrally  located  and  supplied 
with  coal  at  less  than  one  dollar  per 
ton  All  coramunicatiois  to  be  ad- 
dressed to 


City  Controller. 


J  NO.  J.  BROWN, 

JOHNSTOWN,  PA. 


This  company  Is  manufacturing         A  Compound  Magnoto  Telephone 

Which  it  sella  outright  under  a  guarantee  both  as  to  efQclency  and  as  against  infringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  ooe  mile. 
This  company  is  also  prepared  to  fully  equip  Telephone   exchanges,    (fu'nishlne  everything  from 
the  telephone  to  the  wire  and  poles).     Private  lines,  Factory  plants,  etc.,  and  do  all    kinds  of  construc- 
tion work.     Send  for  circulars  and  price  lists. 

WESTERN  TELEPHONE  CONSTRUCTION  CO., 

539,  540  and  541  Monadnock  Blk.,  Cliicago,  III, 


GRAPHITE    SPECIALTIES 

FOB      BLBOTBICAIi      USES; 

ermpUte  Bods  of  Vsrlona  I,ensths,  from  1-S  Obm  to  lOO  Ohms  Beslstane* 

to  the  Ineh.    Hraphlte  Boxes  and  Grnclblea,  BesMtine  Haat* 

of  4.000  Degrees.    Inquiries  (jUadly  Answered. 

lOS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 


25  to  800  Lights. 


and  MOTORS. 

Yn  H.  P.  and  upward. 

The  Elliott-Lincoln  Electric  Co., 

IISI  Payne  Avenue, 

CL.EV£IjAND,  OHIO. 


SuhscriJie  for  the  Western  Eieclrician, 

Miamisburg  Electric  Co.,  -   Miamisburg,  Ohio. 
IMPERIAL  DRY  BATTERY. 

Guaranteed  the  beat  Dry  Battery  ever  made.  In- 
ternal short  circuiting  or  local  action  is  eliminated. 
Will  not  deteriorate  when  not  doing  work.  Will 
hold  its  first  value  over  long  periods  of  time.  In- 
ternal resistance  small;  high  and  constant  E.  M.  F, 
Will  not  run  down  or  die  on  the  shelf.  No  bursting 
of  seals  or  oozing  of  aalts  from  the  top. 

Burnley   Cartridge  Battery. 

Cartridge  or  Porous  Cups  made  of  especially  pre- 
pared paper.  One-half  the  size  and  one-third  the 
weight  of  other  pnroua  cups.  Guaranteed  to  be 
equal  to  any  Salammoniac  battery  made.  The  cheap- 
est battery  now  on  the  market. 

TEMPERED  COPPER. 

All  patterns  of  tempered  coppei  segments  guaran- 
teed true  to  gauge,  free  from  defects;  no  a'.loy;  finish 
and  temper  equaled  by  none.  Exclusively  used  by 
some  of  the  largest  companies  in  the  country.  i 

All  Batteries  Gnaranteed.    Send  for  Catalogue. 

NASHOLD  SELF-LOCKING  CLEAT. 


Patented  In 
U.  S., 
Canada, 
England, 
France, 

And 

Applied  for 

In 

Germany. 


It  is  the  most  practical  Cleat  made. 
It  is  made  of  finest  glazed  porcelain 
It  is  in  one  piece. 
It  has  the  strength. 


It  will  lock  the  ivire  firmly. 

It  will  NOT  break  in  pntting  up. 

It  will  NOT  hold  moistnre. 

It  will  NOT  hurt  the  insniation. 


The  wire  can  easily  be  put  in  place  or  removed  without  loosening  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nasliold  Cleat  Company, 


Telephone,  Harrison  636. 


934-935  Monadnock  Bldg.,  CHICAGO,  lU. 


NOTICE. 


Ti>  Sicatit  Users,  atid ot/icrs  interestedin  the  manu 
faciure,/uyc/iase,  or  use  of,  and  sale,  o/ Steam 
Boilers. 

Having  been  granted  Letters  Patent  on  a 
"Safety  Water  Tube  Boiler,'''  of  the  "type"  and 
"class'^  in  which  the  Steam  and  Water  drums  are 
arranged  and  located  transversely  to  the  flow  of 
products  of  combustion  iu  their  travel  from  the 
furnace  to  ont-take  to  stack,  of  which  the  'Stir- 
ling" and  "Pierepoint"  are  examples.  My  patents 
covering,  in  a  fundamental  degree,  ("evices  and 
arrangements,  for  the  maintenance  of  continuous 
circulation  throughout  the  entire  boiler  system, 
and,  it  having  become  known  to  me  that  certain 
parties  are  offering  for  sale  boilers  of  this  class, 
for  which  boilers  they  claim  such  continuous  cir- 
culation, it  is.  therefore,  necessary  for  me  to  no- 
tify manufacturers,  users,  buyers  and  sellers,  nnd 
those  who  may  be  acting  a'i  agents  for  the  sale  of 
such  boilers,  that  the  eame  are  a  direct  infringe- 
ment of  my  patents,  which  it  is  my  purpose  to  pro- 
tect to  the  utmost  extent,  at  the  same  time  to  gua- 
rantee to  all  purchasers  of  my  Boilers  the  fullest 
protection  against  claims  or  litigation  on  the  part 
of  any  and  all  patentees  of  Water  Tube  Eoilers. 
L.M.  MOVES. 
[Late  Manager  Habcock  it  Wilcux  Co.] 

PATENTEE  AND   MANDFACTUEEE 

Combine  Nafeiy   Water  Tube  Roller, 

411-413  WALNUT  ST..  PHILADELPHIA. 


A 


THE 


I  MICK, ;: 


NON  CORROaXVE, 
CONVENIENT  and  EFFECTIVE. 


Price,  as  Cents. 

Agencies: 

The  E.  S.  Greeley  &  Co.,  N.  Y.  &  Boston. 
Vallee  Bros.,  Philadelphia. 

L.  B.  ALLEN    Sole  Mannfactarer, 

43-4.'>  S.  Canal    t^t.,  Chieago,  III. 


ESTABLISHED     1857 


PARTRICK&  Carter  Co.  i 

Electrical  Supplies 

125  South  2^  St.     Philadelphia 
Catalogues  on  Application 

Seni)  Business  Card  and  mention 

Western  Eleotrioian. 


ELECTRICAL 
BOOKS. 

Orders  Filled  Promptly. 

Electrician  Publishing 
Company, 

6  Lakeside  Building,    -    CHICAGO. 


Tabie    Pus! 


SEND  FOR  NEW  CATALOQUE. 

BELLS, PUSH  BUTTONS,  ETC. 

HUEBEL&  MANGER, 

MANUFACTURERS 

Electrical  and  Brass  Goods, 
386-390  Graham  St.,  Brooklyn,  N.  Y. 


April  27,  1895 
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VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELEOTRIO  COMPANIES  la  called  to  this  CELGBRATEU  AVATKK 
M'HKEli  aa  particularly  adapted  to  their  use,  on  acconnt  ofita  remarkably  Mteady  motion, 
high  speed  ai.d  g:r*-at  eflicieney  and  lar^e  capacity  for  it3  diameter,  beiog  doable 
the  power  ol  most  wheels  of  the  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
paoieswith  preat  satisfaction.  In  the  economical  nae  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  useful  effect  guaranteed* 

SEXn  FOR  CATALOGUE  AXO  FASTICUIjABS. 

The  accompanylne  engraving  represents  a  single  lO-loch  Victor  Tnrbioe  on  horizontal  shaft  to 
develop  36  H.  P.  under  38  foet  head.  Arranged  with  1'2-lnch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  In  pairs,  on  horizontal  sbaftl, 
and  where  the  situanon  admits  of  their  use  we  recommend  them. 

The  Stilwell-Bierce  &  Smitb-Vaile  Co.,  Dayton,  Ohio. 

Rlsdon  Iron  &  Locomotive  Works,  San  Francisco,  Oal.,  Pacific  Coast  Agents. 


INCANDESCENT  ^^i^^^^  iMWi  from  alternating  current  dynamos. 

IllUflllllkVUkll  I  Series  Lamps.  Series  Sockets.  Street  Flxtnres. 

Incandescent  Lamps  for  Arc  and  Multiple  Circuits. 


Trial  orders  mean  permanent  business.     Correspondence  solicited. 


BERNSTEIN  ELECTRIC  CO., 


Boston,  Mass. 


The  Standard  Open  Circuit  Bat- 
teries of  the  World. 

SEND  FOK  CIEOULiR  AND  PKICES. 

THE  LECLANCHE  BATTERY  CO., 

111  tol17  East  131st  St  ,  N.  Y. 


CEDAR 


STREET  R,  R,  TIES. 

Tlie  Valentine'Clark  Co., 

704-706  ROOKERY,  -  -  -  OHIOAQO. 


HOT  STUFF- 


No !  we  make  the  final  break  off 
from  carbons  so  that  it  i8  impossi- 
ble to  get  heat  enough  to  fuse 
points  of  your  copper  contact 
pliiles;  no  filing  off  of  rough  poinis, 
no  hanging  on  after  you  have  had 
a  short  circuit  or  over  load,  bonnd 
to  work  as  easily  after  opening 
1,000  times  as  it  does  when  opened 
the  first  time. 

WE  KNOW  YOir  NEED 
OUR  CtRCUlT   BREAK- 

ER.  and  do  not  eee  why  you 
should  delay  writlug  us  any  longer. 
One  burn  out  will  pay  for  a  dozen 
of  our  instruments.  To  be  US***! 
on.  the  Alternating  or  ]>!• 
rect  Current  Syetiems. 

AVrite  us  at  once. 


SWEET   ELECTRIC   ^    MFC.  CO., 

GRAND  BAPID8,  MICH. 


Change  Desks! 

— isn't  it  almost  time? 

We've   desks   that   you'll  be  proud  of — that  oma- 
~  meut  the  most 

elaborate  otFice 
—best  material 
and    splendid 
finish.      We'll 
return     the 
jmoney  if  you 
want   to   send 
[the  desk  back, 
i  Y  o  u      won't 
mt   to. 
Roll     Top 
jOfflce  Desk, 
solid      oak, 
highly        pol- 
Attnsion  shdes   pitent   Inck  and  perfect 

..    t,,    r  11    top.     antique   finished,    castered, 

high  curtain,  4  ft  .  $17.50;  4  ft  6m,  $18.50;  5  ft, 
$20.50.  Low  curtain,  4  ft,,  $14.75;  4  ft-  6  in., 
$17.00;    5  ft..  $18.75. 

FlatTop  Desk,  solid  oak,  highly  polished,  two 
extension  slides,  antique  finish,  castered,  4  ft..  $9.50; 
4  ft.  6  in..  $10.00;  5  ft.,  $10.50.  Send  for  descrip- 
tive circular. 

Montgomery  Ward  SbCc, 

iii°ii8  Michigan  Ave.,     Chica^ro. 

TERMS         Cash  with  order,  or  will  ship  to  our 

own       address      and     draw      through 

your  bank  with  draft  attached  to  Bill  of  Lading. 


-Ii  k, 


OPEN. 

Ree^ilATSize,  i'>  inches  long:,  ~^-l  inches  high,  1  to 

I'i  inclies  xride. 

In  a  suit  brought  against  F,  Stevens  by  the  Cutter  Com- 
pany, clBiming  an  infringement  on  an  Electric  Flush 
Switch,  it  was  decided  in  his  favor  by  the  United  States 
Court  in  December  last,  the  Court  diemissing  the  case 
With  costs. 


EELECTRIC  PROTECTION  CO., 

1028  FILBERT  STREET,  PHILADELPHIA,  PA. 

Owners  and  Manulactnrers  of 

THE    PLUSH    PROTECTORS. 
THE   STEVENS   FLUSH   SWITCHES. 

And  General  Electrical  Work. 

Special  attention  given  to  the  constraction  of  models  and  Inventors'  experimental  work. 

For  the  Plush  Protectors,  simplicity,  enre  action,  ready  adjustment,  and  interchange  of  parte. 

For  the  Stevens- Flush  Sivitch.  fire  and  damp  proof.  Mechanism  is  simplicity  itself.  Noth- 
ing to  get  oat  of  order.  Make  and  break  so  wide  that  no  arc  can  form.  Wired  without  removlpg  cas- 
ing.   Buttons  made  of  mother  of  pearl.     Base  made  of  vnlcabeston  with  porcelain  cases. 


Impossible  for  them  to 
^et  oat  of  order. 


NewYork  Insulated  Wire  Co., 


Sole   ACA.ia.-u.fa.ct'U.xreirs, 


Grimsbaw  Wbite  Core  and  Raven  Core  Wires,     Grimsbaw  Undergronnd  Lead  Covered  Cables, 

Competition  Line  Wires,  Grimsbaw  Tapes  and  Splicing  Compound, 
Vnlca  Bnsbings,  all  sizes,  Vnlca  Electrical  Wire  Dncts  for  Interior  Constrnction. 


MlINOFFtOE:  <  OHIOAaO:  BOSTON; 

13-17  Oortlandt  Street,  New  Yorb.  BBANOHES:  (78-81  FrsntUn  Street.  OoQgresg  Street. 


SANFEABOISCO: 
102  Saorameoto  Street, 
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A  NOVELTY  IN  SHADES! 

(PRESERVE  YOUR  EYESIGHT.) 

Have  you  seen  the  Curtis-Donnally  Lamp  Shade? 
Here  it  is.  It  is  made  in  two  parts,  like  a  clam-shell,  see? 
It's  a  double  reflector,  each  half  adjustable  at  any  angle.  Try 
a  sample.     The  price  will  be  all  right. 


CHICAGO  EDISON  CO., 

Special  Selling  Agents.  Edison  Building,  139  Adams  St.,  Chicago. 


WATERHOUSE- GAMBLE 
ARC  LAMPS. 

Plain  or  Ornamental 

For  Direct  locandescent  Circnlls. 


Write  tor  CATALOGUE 
and  PRICES. 


I 


The 

Most  Economical 

Lamp  Made. 


WE  MANUFACTURE 


\ 


■*I|i|lS! 


Switches^   Sockets,   Rosettes, 
and  Receptacles. 


The  Perkins  Electric  Switcli  Mfg.  Go,, 


CHICAGO, 

1530  3IonadnocIc, 

G.  W.  Conover,  Mgr. 


HARTFORD,  CONN. 

PHILADELPHIA, 

806  Walnut  St. 
0.  D.  Pierce,  Mgr. 


BOSTON, 

182  Summer  St, 
F.  B.  Smith,  Mgr. 


QUALITY  is  our 
Standard  of  Value. 


THE  UNITED  ELECTRIC 
IMPROVEMENT  CO., 

19th  St.  and  Allegheny  Ave.,  Philadelphia, 

Manufacturing  and  Constructing 
Electrical  Engineers. 


Complete  Alternating  Current  Equipment  for  Central  Stations. 

Direct  Current   Multipolar   and  Bipolar   Dynamos   for   Isolated   Plants, 

Storage  Battery  Installations  and  Power  Transmissions. 
Improved  Long  Distance  Series  Incandescent  Apparatus  for  Street  and 

Commercial  Illumination. 
Series  Incandescent  Lamps  for  any  Current  and  to  fit  any  Standard  Socket. 
Transformers,  Motors  and  Arc  Lamps  for  Alternating  Currents. 
The  Wirt  Improved  Volt  and  Ampere  Meter  for'  Direct  and  Alternating 

Currents — dead  beat  and  can  be  left  in  circuit  continuously. 
Estimates  Furnished  for  Complete  Switch  Boards. 
Storage  Battery  Installations  for  any  Capacity  or  Srgrvice. 
Correspondence  Solicited. 


WE  MAKE  MANY  OTHER  SPECIALTIES! 

WHAT  ARE  THEY? 

Send  for  Catalogue 
894  and  see. 

BUTLER  MANUFACTURING  CO.,  46  S.  Olioton  Street,  CHICAGO. 


April  27,  1895 


WESTERN    ELECTRICIAN. 


METROPOLITAN  ELECTRIC  COMPANY 


P 


186  and  188  Fifth  Ave.^  Chicago,  U.  S,  A. 

We  are  fully  stocked  for  the  Spring  trade  and  solicit  your  patronage  for 

WEATHERPROOF 

RUBBER 

MAGNET 

ANNUNCIATOR  AND  OFFICE 


WIB£S  AND  CABLES. 


5 


Batteries,  Bells,  Annunciators,   Metropolitan  Incandescent  Lamps,   Mac  Tape,   Etc.,  Etc.,  Etc. 


Electric  supplies. 
Lighting  plants. 
Engineering. 
Contracting. 
Testing. 
Railways. 

Incandescent  wiring. 
Consulting. 


Thayer  Electric  Co., 

1027  Garfield  Building, 


TELEPHONE  2910. 


Don't  let  your  contracts  until  you  get  our  prices. 
Prompt  attention  given  to  all  orders. 


MONARCH! 


Absolutely 
The  Best 


LIGHT. 
STRONG, 
SPEEDY, 
HANDSOME. 


KING  OF  ALL 

BICYCLES. 


Strictly 
Up-to-date, 


FOUR 
MODELS, 

$85.00, 
$100.00. 


MONARCH  CYCLE  CO., 


Factory  and  Main  Office,  Lake  and  Halsted  Sts., 
Retail  Salesroom,  280  Wabash  Ave., 

EASTERN  WAREHOUSE:  97-99  Reade  Street,  NEW  YORK. 
The  C.  F.  Guyon  Co.,  Ltd.,  Managers. 


CHICAGO. 


BRANCHES:  San  Francisco,  Portland,  Salt  Lake  City, 
Denver,  Memphis,  Detroit. 
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The  Walker  Mfg.  Company^ 


CLEVELAND,  OHIO, 


Manufacturers  of  all  kinds  of  Electrical  Apparatus,  specially  large  size 

GENERATORS, 

Street  Railway  Motors, 

INCANDESCENT  MACHINES,  Etc.,  Etc. 


THE  NEW  /ETNA   LAMP 


YOU  DON'T  SEE  THE  TWIST  IN  THE  FILAMENT. 

THIS  LAMP  is  specially  adapted  to  street  and  general  railway  and  steamboat  use, 
becatise  it  is  absolutely  non-vibratable,  and  we  guarantee  for  it  50  per  cent,  longer  life 
and  better  service  than  any  other  lamp  now  on  the  market.  The  filament  will  not  droop 
or  get  out  of  shape  while  in  use,  no  matter  at  what  angle  it  is  burned. 

A  good  lamp  at  a  fair  price.    Ordinary  lamps  at  ordinary  prices. 


AGENTS  WANTED  IN  LEADING  CITIES. 


PATENT  APPLIED  FOB. 


-•"■iiSiB^^^^^ 


WRITE  US. 


JBtna  £lectric  Works,  Hartford,  conn. 


I 


NEW  INSULATING  JOINT. 


Sectional  View— Patented  July  10,  1894— Full  Size. 
For  Insulating  Fixtures. 

This  joint  conforms  to  the  requirements  of  Under- 
writers' rules,     Write  for  prices  and  circulars. 

Iiterstate  Complete  Electric  CoBstrnctlon  Co., 

809  to  817  So.  7th  St..  ST.LOUIS.  MO. 


Storage  Batteries 

FOB  ALL  PURPOSES, 

Bradbury-5tone  Electric 
Storage    Co., 

LOWELL,   '         •  MAia. 


IRON  ARMORED 

INSUlATINfi  CONDUITS. 

iTwo  Wires  in  a  Single  Tube,  the 
Standard  Method  of  Electric  Wiring. 

INTERIOR  CONDUIT  &  INSULATION  CO., 

General  Offices  and  IVorks:  527  W.  34th  ^t.,  Xew  York. 

Edwd,  H.  Johnson,  Prest.    E.  W.  Little,  Vice-Prest.  and  Gen.  Mgr.      Chas.  P.  Qeddes,  Sec'y  and  Treas. 


Books 


On  electrical  subjects   sent   to  any 
address  on  receipt  of  price,  postage 

Electrician  Publishing  Co., 
6  Lakeside  Bldg.,  -  CHICAGO. 


Free. 


STANDARD  PLANTE  STORAGE  BATTERIES 

Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

WILL  NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLE. 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TO  CENTRAL  STATION  AND  POWER-HOOSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efEciency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

C  We  will  place  an  equal  number  of  the'^e  cells  In  series-circuit  with  any  other  cells  of  like 

iff^SSf^  ^UAI  I  CIIOC'  J  capacity,  and  submit  them  to  charge  and  discharge  currents  as  high  as  the  circuit  can  give  and 

»^»       UnALLLnUL-    }  receive;  and  we  guarantee  no  distortion  or  deterioration  of  plate  in  our  cells  onder  currents  that 

(  no  other  cell  will  withstand. 


ELECTEIC  FOWEE  STOHACIE  C0MFAF7, 

Room  1210  Havemeyer  Building,  26  Cortlandt  Street,  New  York. 


■1'^ 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 

1 

B.  J.  Arnold,  Mem.  a.i.  e.  e., 

Consulting  Electrical  Engineer, 

Specialty;  Electric  Ballways  and  Power  Sta- 
tions. 

574-576  Bookery,  Cbicaeo. 

William  H,  Bryan, m. Am. soc.m.e. 

Mechanical  and  Electrical  Engineer. 

,  Consul tationP,  Keports,  EeUma'es,  Plans,  Speci- 

flcatione,  Superintendence,  Testg^  Purchasing. 

Designs  of  Central  Statione  a  Specialty. 

Turner  BoildiDs.  ^t.  I..ouiH. 

N.  S.  Amstutz, 

Mechanical  and  Electrical  Engineer. 

New  Electrical  Devices  Perfected/or 

Shop  Construction. 

i                         Teste,  Plans.  Estimates, 

Supervision  and  Eipert  Opinions. 
^!»  RlaokHtone  Bids-.  <  leveland.  O. 

Owen  Ford, 

710  Security  Bldg.,  St.  Iionis,  Mo„ 

Engineer  and  Contractor, 

Electric  Kailways,  Lighting,  Power  and  Min- 
ing.     Water   Works  Systems.      Power  Plants 
Developed  fur  Electrical  Transmission. 

ForeeBain,   Electrical  ard 
ConsuitiDg,              Mechanical  Engineer. 
Desigxdng, 

SopervieiDg,             Plans,  Specificationg  and 
Constrnctlrg,            General  Engineering. 
Testing.               Expert  In  Patent  Causes. 

Suite  1G57.  1658  and  1659 
1              Monadnock  Bulldins,  CHICAGO. 

The  Allen-Hussey  Co., 

General  Electricians  and  Oontractore. 
Electric  light  and  power  construction,  incan- 
de;iceut  light    wiring;    telephone,    watchman's 
clock,  annunciator,  burglar  alarm,  electric  bell 
systems,  etc.     Estimates  furnished  from  archi- 
tects' and  engineers'  specifications.    Telephone, 
Main  1061.    Established  1889;  Incorporated  1892. 
211-iS13  Randolph  Ht.,  Chicago. 

BINDERS  "^«r^^*"^^'"r?'c/i.y.^, 

■■■^^■|    ^^                       ONE   DOLLAR, 

BOOKS 


On    electrical   subjects  sent    to    any 
address  on  receipt  of  price,  postage 

Electrician  Publishing  Co., 
6  Lakeside  Bnllding,         -        CHICAGO. 


'»Bw^^J^j^^|^Wj^!B!^HiBWfe> 
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FLEXIBLE  .  .  . 
CONDUIT 

The  present  stiff  tubes  furnished  for  this  purpose  have  long  been  fonnd  Imperfect  and  unsatis- 
factory to  the  electrical  engineer  and  constructor.  The  riffitlity  of  the  tube  mabes  it  an  im- 
poBsibllity  to  install  in  buildings  already  cf^nstructed,  without  cutting  the  surface  of  the  waller 
ceilisg;  and  the  numerous  joints  and  elbows  make  the  drawing  in  of  wires  very  difficult. 

In  any  system  of  interior  tubing,  the  first  cost  of  the  tube  is  In  a  measure  immaterial;  but  the 
cost  of  the  connections  and  elbows  and  the  cost  of  labor  in  applying  same,  is  the  moat  important 
factor.     There  is  also  an  equity  to  be  figured  In  the  ivttste  of  short  and  ttimiUffed  lengths, 
hich  are  practically  worthless. 

The  Fl€xlhle  Conduit  recommends  itself,  because:  — 
1.    It  is  thoroughly  flexible. 

It  is  thoroughly  waterproof. 
It  requires  no  Joints  or  elbows. 
It  will  not  readily  Ignite. 
Wires  will  not  stick  in  it. 
It  can  be  furnished  in  any  length. 
While  the  first  cost  of  our  tubing  may  seem  high,  we  would  suggest  that  consumers  figure  the 
coat  of  a  «ftorf ,  stiff  ti€he,  \he  coat  ot  joint  sleeves,  the  coat  of  the  elhoivs,  the  coat  of 
the  labor  in  applying  same,  and  the  probable  tcasfe  In  odd  and  damaged  lengtha;   and  net  cost 
will  show  the  economy  of  Flexible  Conduit. 


CIRCULAR 
LOOM 
CONDUIT. 

IRON  ARMORED 
CONDUIT 


2. 
3. 

4-. 
5. 
6. 


Iron  Armored  Circular  Loom  Conduit  will  be  ready  for 
delivery  May  first,  and  orders  are  now  being  entered  for  shipment 
on  that  date. 

As   is   the   case   with    the    flexible  conduit,  experiment  shows 

that  the  Armored  Conduit  will  be  the  m.ost  econo2nlcal  and 
satisfactory  conduit  on  the  market. 


ORDERS    FILLED   FROM    NEW  YORK    OR 
CHICAGO  AT  MANUFACTURERS'  PRICES. 


WESTERN  ELECTRIC  COMPANY, 


NEW  YORK, 

Greenwich  and  Tbames  Streets. 

CHICAGO, 

227  to  276  Soatti  Clinton  Street. 


CINCINNATI,  0.,  Standard  Electrical  Works. 


DENVER,  COLO.,  Mountain  Electric  Co. 


SAN  FRANCISCO,  CAL.,  California  Electrical  Works. 


riectric  Railway  Supplies 

^^_  /-vT^i^SSlHP^WlfftwL—  The  largest  and  most  prosperoasstree 


GEARS.    PINIONS.    BEARINGS.    TROLLEYS. 
TROLLEY  WHEELS  AND  HARPS. 

railway  companies  in  the  country  are  asing;  oar  sapplies,  and  they  prefer  them 
and  durability.  Correspondence  Solicited. 


This  is  the  Improved 
Nuttall  Trolley. 


Try  It  once,  and  you 
will  want  no  other. 


R.  D.  NUTTALL  COMPANY 

F.  A.  ESTEP,  President  and  Treasurwr. 
J.  R.  McGINLEY,  Vice-President.  F  S.  MARTIN,  Superintendent  of  Works. 

ALLEGHENY.  PA. 

OHAS.  J.  MAYER,  1211  Betz  Building,  Philadelphia,  Pa.,  Middle  States  Sales  Department. 
OHAS.  N.  WOOD,  180  Summer  St.,  Boston,  Mass.,  New  England  States  Sales  Department. 
STANDARD  R'Y  SUPPLY  CO.,  Monadnock  Block,  Chicago,  III.,  N.  W.  States  Sales  Department. 
A.  S.  PARTRIDGE,  Bank  of  Commerce  Building,  St.  Louis,  Mo.,  S.  W.  States  Sales  Department, 
OHAS.  A.  OAVAGNA,  Neave  Building.  Cincinnati.  Ohio,  Central  States  Salea  Department. 
^WARD  P.  SHARP,  44  Niagara  St.,  Buffalo,  N.  Y.,  Northern  States  Sales  Department. 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS, 

Recent  Improvements  made  Id  the  New  American  Turbine  have  increased  the  power  as  per  their  dlam^ 
eter,  and  produced  greater  efficiency  from  whole  to  half  water  than  any  other  turbine,  as  evidenced  by  the 
following,  copied  from  certified  tests  made  at  Holyoke,  Mass.,  on  the  dates  named,  and  signed  by  A.  F.  Slnk> 
man,  engineer  in  charge  of  experiments,  and  E.  S.  Waters,  hydraulic  engineer. 

The  originals  of  these  certificates  and  tests  of  other  sized  wheels  can  be  seen  at  our  office. 


Test  of  a  45-iDcli  Wbeel-July  9,  1894 


Head. 


Vt 


Rev.per   Cu.  Ft.  |  Horse    ^,^n^^t 
mi„       „„=.„Itj„„„.    P'rOent 


16.06 
16.42 
16.78 
17.03 
16. 8S 


MIn. 


per  Sec!  Power. 


119.17 
122.00 
117.33 
111.83 
118.67 


141.58 
127.18 
112.60 
98.12 
82.117 


205.27 
195.19 
175.74 
149.99 
118,40 


79  76 
82.68 
82.18 
79.31 
75.62 


Teat  of  a  42-inch  Wheel  -July  14, 1894. 


nr„.^   Rev.per  Cu.  Ft.  1  Horse   t.,  r,     * 
'^'""'-      Min^  perSec.  Power.  ^^^' 


16.33 
16.66 
16.59 
17.13 
17.48 


128.00 
134.80 
129.33 
126.26 
121.00 


134.18 
120.85 


92  76 
70.80 


199.66 
188.14 
162.89 
142.40 
98.86 


80.50 
83.09 
82.77 
79  21 
70.60 


For  InformatlOQ  and  aatalogoe  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO.,Dayton,0.,U.S.  A. 


[IRCELAIN^^ANUFACTORY., 


Wl 


MAP  OF  THE  UNITED  STATES. 

A  large,  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  oi 
home  use,  is  Issued  by  the  Burlington 
Boute.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  cents  In  postage 
by  P.  8.  EnsTis,  Gen'l  Pass.  Agent,  C.  B. 
&  Q.  E.  R.,  Chicago,  111. 


PORTER  &  BUERDORF. 

BALES  AGENTS  FOB 

DETROIT   SYSTEM   STREET   R'Y    MOTORS, 
Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  sold  with 
guarantee  of  20,000  miles  without  repairs.  Instal- 
latioQ  of  storage  battery  lighting  plants  a  specialty 
Room  H09,  ^o  SI  ttuincy  St.,  Chicago. 


looks 


On  electrical  subjects  sent 

to  any  address  on  receipt 

of   price,  postage 

Electrician  Pnblistilng  Co., 

6  Lakeside  Building, 
Cliicago. 


Free. 


FUSE  WIRE)  «»--,„^ 

AND     LINKS   h  capacity. 

FOR  ALL  SYSTEMS.   )  ^"'"v^tZn.. 


The  Independent  Electric 

39111  St.  and  Stewart  Ave.,  Cliicago. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


LATINUM 

For  all  Purpoaea. 

^L  Scrap  and  Native  Platinum  PnrotikBeil, 

BAK£B  &  00^  408-414  New  Jersey 
Railroad  Ave..  Newark,  N,  J. 


P 


E.  O.  McCORMIOK,  D.  E.  MARTIN, 

Pass.  Traffic  Mgr.  Gen'l  Pass.  &  Ticket  Agt. 

nrNTflTNNATI 


.nnnnillinillij 

^         One-twentieth  of  a  cent  a  mile,  on  ^ 
<  the  Imperial  Wheel.    Cheaper  than  ^ 


I  portation 


other  bicycles  because  less  repairs  are  ^ 
Our  convincing  catalogue  for  ^ 

I 


g  AMES  &  FROST  COMPANY  g 

g  CHICAQO,  ILL.  fi 


SEND  FOR  OUR 

Ke?  Catalogue  of 

Electrical 
Books. 

The  most  complete  of  Ite 
kind  ever  published. 

Sent  Free  to  Any  Addregg. 

Wearo 

In  the  West  for  ELEC- 
TRICAL  BOOKS,  and  fill 
orders  promptly,   pre- 
paid, onreceiptof  price. 
Electrician Pnbll»ihlDg  Co., 
6  Lakeside  Building, 
CHICAGO. 


THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted    for  Electric  Work. 

Oives  more  ponder  as  to  diameter  ^rith  a 
liigher  percentage  of  usefal  effect  than  any  other 
iratcr-Yvheel  heretofore  made.  All  Bizes,  right  and  left 
hand,  are  built  from  patterns  perfected  under  systematic  testa  In 
the  Holyote  Testing  Flume. 

Parties  having  power  plants  which  are  nnaatia factory,  and 
those  contemplating  the  improvement  of  powersj  will  find  It  te 
their  interest  to  confer  with  me,  as  X  am  n'itling^  to  guar« 

antee  results  where  others  have  failed,  no  mat- 
ter Avhat  makeof  tnrbine  has  been  in  nse.  STAT£ 
KRqi'lREHEIVTS  AKD  t^ENO  FOB  CATA<^ 
L04]iU£. 

S.  MORGAN  SMITH,  York,  Pa. 

Estimates  furnished  for  complete  power  plants  and 
TesoltB  faaranteedl 


ROYAL  ELECTRIC  CO..  '^^l"' 


aUBfUFACTDKERS  OF  THE 


ii 


ROYAL  ALTERNATOR'  >"'  TRANSFORMER. 

NO  COLLECTING  RINGS!   NO  COMMUTATOR!    NO  REVOLVING  FIELD  OR  ARMATURE  COILS! 


step  Down  TRANSFORMERS. 


EASTERN:  H.  B.  GOHO  &  CO..  203  Broadway,  New  York. 

CENTRAL  WESTERN:   E.  B.  HILLMAN  &  CO.,  Peoria,  III. 

SOUTHWESTERN:  GENOCCHIO  ELEC.  CO.,  Dallas,  Texas. 


Step  Up  TRANSFORMERS. 

TRANSFORMERS  for  any  desired  Voltage. 
Arc  Light  TRANSFORMERS. 

Direct  Current  Generators  and  Motors. 


■ii 
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A  TeslODial  froii  tie  LaSoratory  of  Tlios.  A.  Ellsoi, 

ORiXc.E,  N.  J.,  February  C,  1894. 
CLONBROCK  STEAM  BOILER  WORKS,  Brooklyn,  N.  Y. 

Dear  Sirs: — Your  letter  of  the  30th  ultimo  is  received.  I  have  a  .Climax 
boiler,  and  it  is  givlnj;  great  satisfaction.  Talking  everj-thlng  in  considei?ation,  it 
is,  in  my  opinion,  practically  and  theoretically,  the  best  boiler"so*far' in'vented. 

THOS.  A.  EDISON. 

Every  Light  and  Power  reader  of  the  Western  Electrician  would  do  well  to 
commit  to  memory  the  above  testimonial. 


THE"KtORRIIT 

CLIMAX  STEAM  GENERATOR 

Has  been  acknowledged  by  all  practical  minds  the  best  boiler  invented; 
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MAKUFAOTURED  BY 


The  Clonbrock   Steam  Boiler  Co., 

564,  566.  568  and  570  SMITH  STREET, 

SEND  FOR  NEW  CATALOGUE.  BROOKLTIT,  ST.  Y. 

GEO.  P.  FIiI\^,  Boom  31  Eqaitable  Bids.,  Boston,  Slass.,  JKew  England  Agt. 


ERIE  CITY  IRON  WORKS, 

Hannfactiirers  of  H] 

Automatic 


INCORPORATED. 

HannAictiirers  of  HIGH  and  nEDIUai  SPEED 


and 
RETURN  TUBULAR,  LOCOIMOTIVE 
AND  VERTICAL 


1510  OLD  COLONY  BLDG.,  CHICAGO. 


Our  New  Book  Catalogue 


Which  is  now  ready,  contains  100  pages  and  will  be 
found  of  unusual  interest.  Anyone  wishing  to  obtain 
a  complete  list  of  all  the  electrical  books  published 
to  date,  together  with  descriptions  of  the  most  im- 
portant, can  do  so  by  writing  us. 

ELECTRICIAN  PUBLISHING  CO. 

6  Lakeside  Building.  CHICAGO. 


Our  24-page  catalogue  ot  Organs, 
also  our  new  and  elegant  catalogue 
or  Pianos,  containing  16  pp.  We 
have  the  largest  manufactory  in 
the  world.fromwliicli  we  sell  direct 
totheconsumeratwholesaleprlces, 
thus  saving  the  protitsol  the  dealer 
and  the  cummissionsoftheagents. 
We  furnish  afirst-classOr!Tn.n,wrLr- 
ranted  20  years,  wirh  CO?  RO 
btooiandbook.foronly  v^  '  ivW 

Ko  money  required  until  iiijtru- 
ment  has  been  thorouplily  tested 
in  yoiirown  house.  Sold  on  instal- 
ments.   Easy  paj'ment. 

We  positively  guarantee  everv 
Organ  and  Piano  2  J  years.  SendfoV 
catalogue  at  once  i  t  you  V7an tto  ob- 
tain the  greatest  bargain  on  eartb. 
Write  name  and  .address  plainly, 
and  we  will  send  bymailsame  day 
letter  is  received.  As  an  advertise 
ment,  we  will  sell  the  first  Piano  of 
our  make  in  a»  i  "rE  Stool,  booR 
placefor  onlyO  ■  I  «■  and  cover 
free.  Begidar  price,  §350. 
BEETHOVEN  PIANO  &.  ORGAN  CO.,  P.  O.  Box   1309  WASHINGTON,  N.  J. 


Ji  G.  BRILL  COMPANY,       -        -  PHILADELPHIA, 

BUILDERS  OF  RAILWAT  AND  TRAMWAY  OARS  OF  ALL  GLASSES. 


Special  attention  given  to  the  bnildlng  of  Electric  Motor  and  Trail  Oars. 
Lders  of  Brill  Ko.  21  Trook  with  solid  forged  frame,  and  '*£areba''  Maxlirmn  Traction  Pivotal  Truck. 


EDWIN  HARRINGTON,  SON  &  CO.,  Inc. 

Designers  anti.  Manufacturers, 

1524  Penna.  Ave., 

Philadelphia,  Pg. 

Send  for  Catalogue, 


BEARINGS.  ^-Sot,.^ 

Traveling  Cranes 
Hoists,  Machine  Tools 


Holds  Load 

at  any  Point. 

Mention  this  Paper. 


RELIABLE£ENGINE. 

Antomatic,  Cat-OfT,  Self-Oilisff, 
Perfect   Resulation, 
imniple  ConNtrnctlon. 

Adapted  for  Electric  Light  or  any  Purpoae  requiring 

PowBranri  Il-iavy,  Ctntlnnous  Work. 

Moderate  Prices. 

Write  for  Circulara  and  Prices  to  the  Mannfacturera, 

J.  F.  CHUSE  &  CO.,  KIATTOON,  ILL. 


New  Dynamo  Tenders'  Hand-Book. 


By  T.  B.  BADT. 

226  Pages,  HO  Illustrations.     Flexible  >Cloth  Binding, 
5  1-2x3  inches.     Price  $1.00. 


Size  of  Type  Page 


This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  5,000  of  the  new. 

Electrician  Publishing  Co., 

6  Lakeside  Building.  CHICAQO. 


THE 
IMPROVED 


ROOT 


WATER 
TUBE 


BOILER. 


Best  Adapted  to 

High  Pressures. 

HIGHEST  ECONOMY. 


I^^B'fli  si       Absolutely  Dry  Steam. 


ABENDROTH  &  ROOT 

MFG.  CO., 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R'y. 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'clock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  office,  207  Clark  Street. 


HVORTfl  STAR  FOlNTi^ 

Is  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  &  Northern  R.  B.,  aad  is  a  valaable 
publication  for  business  men  and  tourists  who  may 
be  interested  in  the  development  of  the  agricult 
ural,  mineral  and  timber  resources  of  Northern 
Wisconsin  and  the  Upper  Peninsula  of  Michigan. 
This  book,  together  with  an  illustrated  pamphle 
telling  "  TFftera  ths  Trout  Hide  ^^  will  be  sent  free 
npon  application  to  Geo.  H.  Heafford,  General  Pas- 
senger Agent,  "North  Star  Route,"  Chicago,  III 


III  proved  Racine  Higit  ISpeed 


SUPERIOR;  RE6UlAriON 
AND  ECONOMY  FOR  . 

BEaRIC|l(iHTIN6 

-=^l  PURPOSES 


All  sizes  carried  .in 

stock. 
Over  2,1X)0  in 


Marine  and 

Yacht  Engines. 

Porcupine 

and  Tubular 

JSoilers. 


^■)  TVoBKs:  Raltwb,  Wis. 
W,  F.  PARISH,  General  Sales  Manager. 

15151-1519  Marquette  Building,  Chicago. 


:  Ml     GEN  U I N  E 

INCOTSl  MANUFACTURES 

BEAR    OUR 

RECyRADE  MARKS. 


^^Acp^Lv^itm^. 


PHOSPHOR-BRONZE 

Ingots,  Castings,  Wire,  Sheet  &c. 
ThePhosphqr  Bronze  Smelting Co.LiMiTED 

2  200SVASHrNGT0NAVE,PHIL/IDELPH|A.,PA. 

ORIGINAL  MANUFACTURERS  OF  PHOSPHOR'-" 

Bronze  in  theUnited  States  and  Sole 
Makers  of"ELEPHANTBRAND"Phosphor-Bronze. 
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Westinehouse  Electric  &  Mfe.  Co., 

Sole  owners  of  the  fundamental  patents  covering  Polyphase  Alternating  Current 
Motors,  issued  by  the  United  States  Patent  Office  to  Nikola  Tesla. 

The  system  adopted  by  the  Cataract  Construction  Company  for  their  great  plant 
at  Magara. 

Especially  adapted  to  transmission  of  power  over  great  distances. 

The  ideal  system  for  distribution  of  power  in  factories  and  mills. 

All  machinery  in  the  New  Works  of  the  Westinghouse  Electric  &  Manufac- 
turing Company  at  East  Pittsburg,  Pa.,  is  driven  by  Tesla  Polyphase  Motors, 
supplied  from  a  central  power  plant. 

RESULTS: — High  Efficiency  as  compared  with  ordinary  methods  of  shafting 
and  belting:  Convenience,  Economy  and  Flexibility  secured. 

Inspection  invited. 


\ 


NOTICE  IS  GIVEN 

That  induction  motors  operated  by  the  so-called  "Monocyclic"  system  offered  for 
sale  by  the  General  Electric  Company  are  in  fact  multiphase  motors  and  are  broadly 
covered  by  the  patents  of  Mkola  Tesla  owned  by  the  Westinghouse  Electric  & 
Manufacturing  Company. 

The  motors  and  system  of  distribution  advertised  by  the  Stanley  Electric  Com- 
pany of  Pittsfield  are  also  an  infringement  of  the  Tesla  patents. 

Suits  have  been  brought  against  each  of  these  companies,  and  are  being  pressed 
to  a  hearing  as  rapidly  as  possible. 

1 1  is  the  purpose  of  the  Westinghouse  Electric  &  Manufacturing  Company  to  bring 
suits  against  all  users  of  apparatus  infringing  the  Tesla  patents,  in  order  that  the  rights 
of  the  company  may  be  enforced. 

WESTINGHOUSE  ELECTRIC  £  MFG.  CO., 

I'lXTSBXJRG',  r>2L. 

Branch  Offices  in  all  leading  cities. 
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^OOD"ARCC/Q^ 

DYNAMOS  «"»  LAMPS.    ^ 


^ 


DOUBLE    ORtlAMENTAL 


125    LIGHTS  7 


SINGLE  ORNAMENTAL 


il         S,m 


rOGUSSlMG  LAMP 


1 "   .., 

^0 

.i 

1 

Hi ^ 

•      1 

so   —    i-lGHTS  - 


Fort  Wayne  Electric  Corporation 


I  I 


P» 


FORT     WAYNE,    INDIANA. 


BRANCH.OFFICES  IN  ALL  PRINCIPAL  CITIES. 


w 
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TELEPHONES, 
RECEIVERS, 
TRANSMinERS, 
MAGNETO  and 
EXTENSION  BELLS, 
WIRE  AND  CORD, 
WOOD  BRACKETS, 
GLASS  INSULATORS. 

The  mnst  Complnte 
Stock. 


J 

MILWAUKEE,   -  WIS. 

Oar  Instruments    are 
abBolntel? 


NON-INFRINGING. 


□L 


The  Johnston 
^       Rail  Bond. 


(Patented  Jnly  17, 1894.) 

For  electrical  contact  both  sides  of  the  rail  are  used.  The  nuts  have 
twelve  times  the  cross-section  of  the  copper  conducting  rod.  Under  the 
nuts  the  rail  is  smoothed  and  brightened  by  a  special  tool.  The  nuts  are 
also,  smooth  and  bright. 

A  firm  mechanical,  electrical  and  water-tight  joint  is  made. 

The  usual  length  is  30  inches,  of  00  and  0000  copper  rod. 

Address  the  manufacturers, 


John  A.  Roebling's  Sons  Co., 


New  York. 


Chicago. 


San  Francisco. 


TRENTON,  N.  J, 


)CHICAO0,llL,(/.i.AJ 

mm  Lfveid , 
mm  L£/EU\ 

►  T00L5  AND  ( 
dUPPLlEi  fOKJ 
l1ErALWflRKER6t 


FIRE! 


The  destruction  of  our  works  by  fire. oirth&7th:inst^va& almost  complete. 

We  have  already  resumed  manufacturing  and  are  making  limited  shipments  which  are  daily  increasing. 

Send  us  your  Orders,    We  will  fill  them  with  reasonable  dispatch,  or  advise  you  promptly  if  we  cannot. 

CROCKER-WHEELER  ELECTRIC  COMPANY, 

Manufacturers  and  Electrical  Engineers, 


KTox^T-  "^orlx.. 


SIZBS  TTF  TO  S50  H.  F. 


X*3a.lladell33iln . 


FIRE! 


VULCANIZED  FIBRE  CO. 


£]Sa?.A.33KjXS:B:XIZ>    1873. 
SOIiE  KAHrUFACTVBBBS  OF 

HARD  VULCANIZED  FIBRE 


In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray.    Send  for  Catalogue  and  Prices. 

wu^^^^T^^ln^i.  The  Standard  Electrical  Insulating  Material  of  the  World.    t^Si^^i^.:  bt 


SHULTZ  PATENT 
WOVEN  LEATHER  LINK  BELTING 


GENUINE  RAWHIDE 
_LflCE  LEATHER. 
SHULTZ'S  PATENT 
nV'*   PULLEY  COVER. 

Tbelt  dressing 

AND 

BELT  CEMENT. 


BEANCHES:  1S4  Summer  St.,  Boston;    113  Liberty  St.,  New  Yoik;    129  North  :W  St.,  Philadelphia. 


THE  MEDBIRY  INSULATION 

i    ^   ALUMINUM  BRONZE 

OVERHEAD  ^-©^^ 
U  TROLLEY  i^ 


cr«.o  t^ -#o  EOUIPMENT. 

fOJr    ELECTHIC  a'AILWAYS. 

BEST  IN   THE    WORLD.      

THE   FIBERITE   Co'.*"  *"'      ~""l 

MECHANICVrLLE.N.Y, 


rOft   SAL£   /A/,  £"l.^£"/?r   C/yy. 


SELLING  AGENTS: 


Chicago,  III. 
A.  W.  SOLOMON, 

Savannah,  Ga. 

REGER  &  ATWATER, 

San  Francisco^  Cal. 


I  ECONOMY 


♦^ 


Heat  Feed  Water  by  Exhaust  Steam  to 
practically  the  boiling  point  by  usiu; 


I  The  QOUBERT  FEED=WATER  HEATER 

♦ 

J    ^    k    f^T^'Tr^X  T     Remove  all   entrained  water  from  steam  and   ^ 
■>    ^/\|-<|— <    I     Y       deliver  to  your  engine  absolutely  DRY  STEAM   ♦ 

I  The  STRATTON  SEPARATOR 

♦  SEND  FOR  OUR  CATALOGUES. 

%  QOUBERT  MFG.  CO.,  "^ -^^  ■* '=""c^„';"c^JSI,- new  vork  ♦ 
?♦♦»>»♦♦♦♦♦»♦♦♦»»♦♦♦♦♦♦♦♦»»»»♦♦»»♦»♦»♦•♦♦♦♦»♦♦♦♦♦»♦» 


THE  "LEWIS" 


Improved 
Gas  and  Vapor 
Engine 

For  Running  Isolated 
JEUectric  Plants, 

la  warranted  to  give  a  perfectly 
steady  light,  and  to  prodace  the 
same  cheaper  than  gas  and  very 
much  cheaper  than  if  purchased 
from  a  central  plant. 

For  prices  and  particulars  In- 
quire of  the 

WEBSTER  MFG.  CO., 


1075  IVest  Fifteenth  Street, 


No.  10  Arc  Dynamo,  lOOlights,  2.000  candle  power. 


Electric  IilgbtlDg  and 
Power  Apparatus. 


THE 


The  Brnsb  Double  Arc 
liamp  Patents  sustained  by 


repeated  decisions 
of  U.  S,  Courts. 


BRUSH 


ELECTRIC  CO., 


Agencies  in  all  large  cities. 

The  Russell  &.    Officer    Electrical 
Conatrnctlon  Co.,  Denver,  Col. 

Baguait  &  Hims.Yokohama,  Japan.  Office  and  Works,  Cor.  Belden  and  mason  Sts.. 


CliEVKl  A^XD,  OJSIO. 


$3  per  Annum. 


repjTlehl.  1S85.  by 
El«<tHeUB  pDCuiahiog  Compuiy,  Chicago. 


EVERY  SATURDAY. 


1  O  cents  pertnjpyr 


INSTITUTE] 
HNOLOQ^I 

AHY.. 


Vol.  XVI. 


CHICAGO,  MAY  4,  1895 


No.  18 


SIMPLEX  w. 


INSULATED 
RES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

"''h^r.' HrxsoN'"'         Simplex  Electrical  Company, 

1137  Monadnock  Block.  CHICAGO.  75-81   Cornhill,  BOSTON,  MASS. 

INSULATED  WIRES  AND  CABLES 

Aerial,  Tndergrronnd  and  Snlmiariiie, 

for  Telephone,  Telegraph,  liisiit  and  Po'wer. 

K.ERITE  TAPES.  Write  for  oatslogoes,  samples  and  prices. 

W.  B.  BRIXBX.  :SIfr.,  J.  E.  SA9I,  6en'l  Agent 

803  Broadvray,  Xctt  Xorlt. 
S.  F.  B.  3IOBSE  &  C  O.,  CAI^lFOBItf lA  EI^EC.  IVKS., 

Chicago,  111.  San  Francisco,  Cal. 

KEW  ORI.BAIVS  BLEC.  CO.,  Xew  Orleans,  La. 


%0' 


-i) 


««^i^ 


We  have  not  the  Largest  Incandeecent  Lamp  Factory  (but  one)  in  the  Conntry, 
and  our  ontput  is  not  10,000  lamps  per  day,  but  we  have  the  best  equipped 
factory,  as  is  proved  by  our  making  the  best  lamp,  and  our  factory  capacity 
is  sufBcient  to  enable  us  to  fill  all  orders  on  receipt.  We  have  no  rebate  and 
rene^wal  plan,  as  we  send  out  only  good  lamps — new  lamps — Packard  lamps, 
and  use  no  second-hand  material.    Have  you  seen  our  curves? 

NBtT  VOBK  A  OBIO  C09IPAXY, 
Makers  of  Packard  Lamps.  Warren,  Ohio';  - 


ANDERSON  STEEL  TROLLEY  POLES  AND  HARPS. 


PIVOTAL  BOSTON  TROLLEYS. 


Keceived  only  Award  for  Trolleys  at  Chicago, 

Manufactured  by    AIiBERT  &  J.  M.  AHTDIUSSOIir,    289-293  A  St.,  Boaton,  Mass. 


KEYSTONE  INSTRUMENTS. 


Ceo.  L.  Colgate  Company, 

186  Mberty  St.,  HTew  Xork. 


H.  DUBANT  OHEKVEB,  f  Bnaliiess  Managers. 


GEO.  T.  MANSON, 

Genn  Snpt. 


W.  H.  HODBINS, 

Secretary. 


THE  OKONITE  COMPANY 


I  LUIIEQ, 


13  Park  Row,  New  York. 

INSULATED 

WIRiSeCABLES, 

For  Aerial,  Submarine  and  Underground  Uit. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Tape, 

BRANCHES  :Chicago,  Boston,  Pliiladelphia,  Pittsburgli,  Minneapolis,  Cincinnati, 
Kansas  City,  Omaha,  liouisville,  St.  Iioais,  San  Francisco,  London  and  So.  America. 


#N'^ 


TBADC  MftRK 


liVlPORTED 


Carbons 


W^Si    I       FOR  ARC  LIGHTS. 


EQUAL  TO  THE 
BEST. 

Kept  in  Stock. 


Ed.Werlheim.TH 


Canal  St. 

ICACO. 


MANUEACTTJBEB  OF 

inrSUIaATESD    ESLiEGTRIG   WIRE, 

F]JK:3CXBI:,£:  CORDS  and  C^BILiSS. 

)»00  and  80g  North  Third  Street.       -        -        FHirAPBI^PHIA.  PA. 


Send  for 
Samples. 


PARTRIDGE 
CARBON  CO. 


BEST  OF  ALL  IS 

Hade  by  J.  H.  BrNITEIiIi  Jt  CO.,  76  Cortlandt  St.,  STew  Torfe. 

Beit  Oonstructlon  and  Ingredients.  Strongest,  most  Durable  and  Bellable.  Size  6x3^,  60  ctl.  pn  *il 

UBEKAIi  DISCOUNTS. 


iROLL-DROPi 

COMMUTATOR  BABS. 

gPREST  CITY  ELECTRIO  WORKS,       -       Cleveland,  Ohio. 

WESTON  ENGINES. 

High  Pressure  Boilers. 

Complete  Power  Plants. 

JEstimates  and  Drawings  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 


REPRESENTATIVES. 

JULIAN  SCHOCiL  &  CO.,  -  126  Liberty  St.,  N.  T.  Otty. 
HOFFMAN-BUSSELL  CO.,  -  82  Lake  St.,  Chicago,  lU . 
8CHANT0N  SUPPLY  &  MAOH'Y  CO..  -  Scranton,  Pa. 
THOS.  K.  CAREY  &  BEOS.  CO..  213  Light  St..  Baltimore.  Md. 


■■  VERDICT 'sf  COLUMBIA  'S?i"i.  BEST. 

THE  COLUMBIA  INCANDESCENT  LAMP  COMPANY. 

Main  Office  and  Factory:  1910,  1912, 1914  Olive  Street,  ST.  LOUIS. 
CHICAGO  OFFICE:  1564  Monadnock  Buil-line.  NEW"  YORK  OFFICE:  1101  Havemeyer  Bollding- 

BOSTON  OFFICE:  620  Atlantic  Avenue, 

GRAPHITE    SPECIAI.TIES 

FOB     KIiKOTBICAXi     USES: 

SrapUte  Bods  of  Tarions  liengrtlis,  Croin  1-S  Ohsi  to  100  Ohms  BeaUtanoa 

to  the  Inch.    Hraphite  Boxes  and  Ornclbles,  Besistlne  Boats 

of  4.O0O  Desreeo.    Iniiiitnes  Aladlr  AnsirereoT 

IPS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 


STEAM  ENGINEERING 

{Stationary,  Locomotive  or  Marine);  Mechanics;  Meclianical  Drawing;  Electricity; 
Architecture;  Architectural  Drawing  and  Designing;  Masonry;  Carpentry  and  Joinery; 
Ornamental  and  Structaritl  Iron  MorJc;  Eailroad  Engineering;  Bridge  Engineering; 
Municipal  Engineering;  Plumbing  and  Sealing;  Coal  and  Metal  Mining;  Prospecting^ 
and  the  English  Branches.  Students  make  rapid  progress  in  learning  to  Draw  and 
Letter.  The  Steam  Engineering  coarse  is  intended  to  qualify  engineers  to  secure 
Licenses.     Send  for  free  Circular,  stating  the  subject  you  wish  to  study,  to 

Tbe  International  Correspondence  Schools,  Scranlon,  Pa. 


ruGij 


THE  BALL  tt  WOOD  COMPANY* 

Builders  of  Improyed  Antomatio  Cnt-ofF  Engines  > 


RKPB£»E]!l[XATIT£!^ : 


Stern  &  Silverman,  707  Arch.  St.,  Philadelphia,  Pa. 
QeorTe  M.  Kenyon,  Endicott  Arcade,  St.  Paul,  Mian. 


C.  E.  Sargent,  Home  Ins.  Bldg.,  Chicago,  Itl. 
James  &  Company,  Chattanooga,  Tenn, 


STANDARD  UNDERGROUND  GABLE  CO.,  U/IRFS  and  CABLES 
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ORNAMENTAL. 

NOISELESS. 


32.  YoltS. 
104^  Yolts. 


COMPACT. 

EFFICIENT. 


10  Incli  Kan. 
12:  Inch.  Fan. 


SRLK    STARTi^IMG 


MOTORS 


x*oz«. 


ALTERNATING 

60  Cycle — 125  Cycle 

CIRCUITS. 

1,800    REVOLUT.ONS    PER    MINUTE. 


The  Armature 


is  a  wheel  made  of  iron, 
steel  and  copper.  It  has 
no  insulation  to  break  down 
and  no  small  conductors  to 
overheat, 


No  Commutator. 

No  Brushes. 


The  Field 


is  multipolar.  The  poles, 
are  wound  with  thoroughly 
insulated  wire,  well  protect- 
ed against  damage.     .     . 


No  Rheostat. 


No  Friction. 


GENERAL  ELECTRIC  COMPANY, 

MAIN  OFFICE,  SCHENECTADY,  N.  Y. 


SALES  OFFICES: 


Boston,  Mass.,  i8o  Summer  Street. 

New  York,  N.  Y.,  44  Broad  Street. 

Syracuse,  N.  Y.,  244  West  Fayette  Street. 

BnflEalo,  N,  Y.,  Eiie  County  Sa^nngs  Bank  Building. 

Philadelphia,  Pa.,  5og  Arch  Street. 

Baltimore,  Md.,  227  East  German  Street, 

Phtsburg,  Pa.,  425  Wood  Street. 


Atlanta,  Ga.,  Equitable  Building. 
Cincinnati,  Ohio,  420  West  Fourth  Street. 
Columbus.  Oh'o,  14  North  High  Street. 
Nashville,  Tenn.,  308  North  Summer  Street. 
Cbicago,  111.,  Monadoock  Building. 
Det-'o't,  Micd.,  13  Rowlaqd  Street. 
Omaha,  Neb.,  309  South  13th  Street. 


Fo«i«aDept.|S,trYrk'.5^ 


N.  Y. 
Office,  44  Broad  St. 


Kansas  City,  Mo.,  New  York  Life  Building. 
St.  Louis,  Mo.,  Wainwright  Building. 
Dallas.  Tex.,  Corner  Elm  and  Griffin  Streets. 
Helena,  Mont.,  Electric  Building. 
Denver,  Colo.,  505  i6th  St.,  Kittredge  BIdg. 
San  Francisco,  Cal.,  15  First  Street. 
Portland,  Ore.,  Front  and  Ankeny  Streets. 
Seattle,  Washington,  Bailey  Building. 

Catada,  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ont. 
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Cutter  Elec.  A  Mfg.  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Empire  China  Works. 

Farr  Tel.  A  Const.  Supply  Co. 

FlberlteCo.,  The. 

Hart  A  Hegeman  Mfg.  Co. 

Hemingray  Glass  Co. 

Interior  Conduit  A  Ins.  Co. 

Johns  Mfg.  Co.,  H.  W, 

Little,  P.  P.  Elec.  C.  A  S.  Co. 

Munseil  A  Co..  Eugene. 

Nashold  Cleat  Co. 

National  India  Rubber  Co. 

Newton  Rubber  Wks. 

New  York  Insulated  Wire  Co. 

Nuttall  Co.,  R.  D. 

Okonite  Co.,  The. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Piatt,  O.  S. 

Roebling  s  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 
Insulated      TVires      and 
Cables— 9Iagnet  Wire, 

American  Electrical  Works. 

Brixey,  W.  R. 

Brodie  Electric  Co. 

Bunnell  ACo..  J.  H. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

FarrTel.  AConst.  Supply  Co. 

General  Electric  Co. 

Independent  Electric  Co. 

LouisviiJc  Elec.  Works. 

Metropolitan  Electric  Co. 

Moore,  Alfred  P. 

National  India  Rubber  Co. 

New  York  Insulated  WireCo. 

Okonite  Co.,  The. 

Partrick  A  Carter  Co. 

PhiJlipB  Insulated.  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A, 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
liamps.  incandescent. 
.  Aetna  Electric  Works. 

Am.  Electrical  Mfg.  Co. 

Automatic  Elec.  Spec.  Co. 

Bernstein  Electric  Co. 

Buckeye  Electric  Co. 

Centra]  Electrio  Co. 

Columbia  Inc.  Lamp  Co. 

Dearborn  Electric  Co 

Electric  Appliance  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Globe  Electric  Light  Co. 

New  York  A  Ohio  Co. 

Partrick  A  Carter  Co. 

United  Elec.   Imp.  Co. 

Waldo-Hyde,  Wm. 

Westlnghouse  Elec.AMfg  Co. 
JLlgbtning  Arresters. 

Colgate  Co  ,  Geo.  L. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 
niagnet  Wire. 

(See  Insulated  Wires.) 
Slecbanlcal   Machinery. 

Besly  ACo.,  Chas.  H. 

Harrington,  Son  A  Co.,  E. 

Lukens  Iron  A  Steel  Co. 


j  Slining  Apparatus,  Elec. 

General  Electric  Co. 
I     Independent  Electric  Co. 
I     WestinghouBeEl.A  Mfg.    Go. 
motors. 

Andrae  A  Sons.  J. 

Brush  Electric  Co. 

C  A  C   Electric  Co. 

Central  Electric  Co. 

Commercial  Electric  Co. 

Crocker-Wheeler  EIcc.  Co- 

Dietericbs-Warwick    El    Co 

Eddy  Elec,  Mfg,  Co. 

Elliott-Lincoln  Eleo.  Co 

Fontaine  Crossing  A  El.  Co 

Ft.Wayne  Elec.  Corporation 

General  Electric  Co. 

Interior  Conduit  A  Ins.  Co 

Louisville  Elec.  Works 

Roth  A  Eck. 

Royal  Electric  Co. 

SIoui  City  Brass  WorJis 

Stanley  Eleo.  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co 

Walter  Mfg    Co. 

Wallace  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Cr, 
Pacicing. 

Besly  A  Co.,  Chas.  H. 

Garlock  Packing  Co. 
Paints. 

Morris  A  MacCurdy. 

Standard  Paint  Co. 
Patents. 

Gooch,  Chas.  J. 
Phosphor  Bronze. 

Phosphor  Bronze  Sm.Co.  Ltd 
Pianos  and  Organs 

Beethoven  Piano  A  Organ  Co 
Platinum. 

Baker  A  Co. 
Poles. 

Morris.  Tasker  A  Co. 

Nuttall  Co.,  R,  D. 

Valentine-Clark  Co. 
Porceiain. 

Empire  China  Works. 

General  Electric  Co. 

Hemingray  Glass  Co. 
publishers.  Electrical. 

Electrician  Publishing  Co 
Push  Burtons. 

Central  Electric  Co, 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 
Rheostats . 

Central  Electric  Co. 

General  Electric  Co. 
t^al  Ammoniac* 

Klipstein  A  Co.,  A. 
Separ  tors 

Goubert  Mfg.  Co. 
iSllte  Bruid 

Boston  Braid  Mfg.  Co. 
I^peahing  Tubes. 

Central  Electric  Co, 

Electric  Appliance  Co. 

Ostrander  A  Co.,  W.  R. 

Partrict  A  Carter  Co 
l^pet'd  Indicators 

Besly  A  Co.,  Chas.  H. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co. 

Queen  A  Co.  Inc. 
Steam  JSeating. 

Goubert  Mfg.  Co. 

Webster  A  Co.,  Warren. 
fHioragf  Batteries. 

Boswell  A  Co.,  D.  E. 

Bradbury-Stone  Elec.    S    Co 

Cons.  Electric  Storage  Co 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Porter  a  Buerdorf. 
Street  Cars. 

Brill.  J.  G,  Co. 
Tapes,  Ensulating. 

American  Electrical  Works 

Brixey,  W.  R. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co. 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonite  Co.,  The. 

Phillips  insulated  Wire  Co 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical   Co. 

Standard  Paint  Co. 
Telegraph  Apparatus. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 
Telephones. 

Andrae  A  Sons,  J. 

Central  Electric  Co. 

Farr  Tel.  AConst.  Supply  Co. 

Gillette.  E.  A  P. 

Gustafson,  W.  A. 

Jameson  A  Co.,  W.  D. 

M.  A  B.  Te  ephone  Co. 

Mo  Telephone  Mfg.  Co 

Partrick  A  Carter  Co. 

Public  Telephone  Co. 

Western  Electric  Co. 

Western  Tel.  Const.  Co, 

WilliamB  A  Abbott  Elec.  Co. 
Transformers . 

Central  Electric  Oo. 

Diamond  Electric  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Homberger  Elec.  Mfg.  Co. 

Louisville  Elec.  Works. 

Royal  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg,  Co. 

Wallace  Electric  Co. 
Trolley  Cord. 

Samson  Cordage  Wks, 
Traiclis.  Eleciric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Tnrbine  W^heels. 

Dayton  Globe  Iron  Works  (Jo. 

Smith,  S.  Morgan. 

Stillwell-Bierce    A     Smlth- 
Vaile  Co. 
Universities. 

Chi.  Shorthand  Institute. 

Int.  Corr.  Schools. 

ScientUic  Machinist  Co. 
Water  Wheels. 

Smith,  S.  Morgan. 
Wire,  Bare. 

Anderson.  Albert  A  J.  M. 

Besly  A  Co.,  Chas.  H. 

Bishop  Gutta  Percha  Co. 

Brixey,  W.  R 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Eleciric  Co. 

National  India  Rubber  Co. 

NuttaUCo..R.  D. 

Okonite  Co.,  The. 
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SCHEEFFER'S  RECORDING 

WATT-METER. 

For  Alternating  Circnits.      NoComntator.   NoBrnslies. 

Registers  Direct  Actual  Power  Consumed. 
EASILY  ADJUSTED.  ABSOLUTBLY  REIilABLE. 


DIAMOND  TRANSFORMER. 

Simplest,  Safest  and  Best. 
FOR  ANY  VOLTAGE.  FOR  ALXi  SYSTEMS, 


Chicago  Office.  1307  Manhattan  BuildlDe, 
Central  Electric  Co..  Selling  Agents. 


DIAMOND  ELECTRIC  CO.,  Peoria,  III. 


SAWrER-MAN  INCANDESCENT  LAMPS, 

With  Bases  to  Fit  Any  Socket. 


We  have  now  resumed  the  manu- 
facture of  the  well-known  Sawyer- 
Man  Lamps,  on  a  scale  to  meet  any 
possible  demand. 

We  have  adopted  new  methods  of 
manufacture  which  add  to  the  ap- 
pearance and  quality  of  our  lamps, 
and  make  them  by  reason  of  their 
efficiency  and  long  life,  the  cheap- 
est and  best  lamps  ever  oflPered. 


PLAIN   LAMPS. 

8,  10  and  16  candle  power  lamps 25  cents  each. 

20  and  25  candle  power  lamps 30  " 

32  candle  power  lamps 38  " 

16  candle  power  street  car  lamps 25  " 

16  candle  power  street  car  lamps,  anchored 32  " 

ORNAMENTAL  LAMPS. 

8,  10  and  16  candle  power  lamps 30  cents  each. 

20  and  25  candle  power  lamps 35  " 

Discounts  according  to  quantity. 
For  etching  the  plain  or  ornamental  lamps,  3A  cents  each,  net. 

COLORED  LAMPS. 

"Dipped"  lamps  in  red,  blue  or  green,  5  cents  each,  net,  additional. 

Lamps  with  bases  to  fit  Thomson- Houston  sockets,  3  cents  extra. 
Boxing  and  packing  at  cost. 
Prices  are  subject  to  change  without  notice. 


Westinghouse  Electric  &  Manufacturing  Company, 


>]3T-rFR^,    F^IK, 


Branch  Offices  in  all  Leading  Cities. 


WESTINBHOUSE  ELECTRIC  &  MANUFACTURING  CG., 


L.{,      ^i-^^a 


We  manufacture  Complete  Installations  of 


For  CENTRAL  STATION   ELECTRIC  LIGHTING, 

LONG  DISTANCE  TRANSMISSION   OF  POWER, 
ELECTRIC  RAILWAY  AND  ISOLATED  PLANTS. 

BRANCH  OFFICES  IN  ALL  LAKGE  CITIES. 
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Which? 


i^     One  man  contends  that  the  crescent-shaped  piece  is 

a  "rudder."     Another  argues,  and  proves  to  his 

own  satisfaction,  that  it's  a  "sail."     We  give  it 

up — leave  it  to  you — our  nautical  education  has 

been  neglected,  and  we  probably  couldn't  distinguish 

between  a  rudder  and  a  squall. 

But  we  know  results.  This  is  a  regular  Lundell, 
560  A.,  mounted  on  a  ball-bearing  stand;  the  crescent- 
shaped  sail?  or  rudder?  is  braced  to  an  ornamental  spar 
with  a  thumb-screw.  Any  speed  of  gyration  desired  can 
be  obtained  by  taking  a  reef  in  the  sail  (for  instance) 
with  the  thumb-screw. 

And  what  a  delight  the  motor  is!   There  is  more  breezy  joy  lurking  in 
its  wake  than  we  can  begin  to  tell  of.     Musi  be  seen  to  be  fully  appreciated. 


A  dozen  styles  to  select  from  for  all  kinds  of  circuits,  direct,  alternating,   battery.     50  to  250  volts.     If 
our  Special  Fan  Motor  Catalogue  has  not  reached  you,  write  for  it. 

Central  Electric  Company, 

173=175  Adams  St., 
CHICAGO. 

.        (  Kansas  City,  Mo.:  Gate  City  Electric  Co. 
'{St.  Louis:  Southern  Electrical  Supply  Co. 


ECONOMY. 


FLEXIBILITY. 


CIRCULAR  LOOM  CONDUIT, 


No  Waste. 

No  Elbows  or  Fittings. 

No  Bad  Joints. 


WESTERN  ELECTRIC  COMPANY, 


CHICAGO,  227  to  275  S.  Clinton  St. 


NEW  YORK,  Greenwich  and  Thames  Sts. 
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INCANDESCENT  LAMPS. 


WE 

MANUFACTURE 
THE 


ii 


GLOBE 


9P  LIFE  AND 
EFFICIENCY 
GUARANTEED, 


New  Process  of  Exhaustion  by  Mechanical  Vacuum  Pump.     Absolutely  Dry  Vacuum.     Samples  and  Prices  Furnished 

on  Application.     Correspondence  Solicited. 


GLOBE  ELECTRIC  LIBHT  CO. 


General  Offices: 
Carter  Building, 


WAT^nr^rjiD. 


v\ri=?T^ 


BOSTON,  MASS. 


"LJ^. 


RECEIVER'S  SALE. 


WARING 

ELECTRIC 

COMPANY. 

The  entire  stock  of 

NOiZHK  LHMPS. 

of  ALL  candle  powers  and  voltages,  together 
with  a  large  amount  of 

MHCHINERY. 

consisting  of  dynamos,  pumps,  etc.,  must  be 
SOLD  AT  ONCE  to  close  up  the  affairs  of 
the  company.    For  prices  and  terms  address 

WM.  WALDO-HYDE,  Receiver, 

Hartford,  Conn.  Manchester,  Conn. 


Alternating   Current 

ARC  LAMPS. 

1/ 


18  THE  LAMP  YOU  HAVE 
HOPED  FOR. 

It  is  the  only  perfected  Arc  Lamp 

for  the  alternator,  either  high  or  low 

frequency. 

It  comprises  all  that  is  desired  in  an 
Arc  Lamp. 

Write  for  pamphlet  and  prices  to 


I 


THE  F.  P.  LITTLE 

Electriciil  Gonstrnctlon  k  Supply  Company 


J 

13B  SEN£CA  STREET, 

BUFFAI.O,  nsr.  7. 


IMPORTED  CARBONS! 

GENERAL  INCANDESCENT  ARC  LAMP  CO.'S 

BERGMANN  LAMPS.       KNIGHT  ARC  LAMP. 

The  Above  Lines  Include  ARC  LAMPS  for  Every  Service. 

Address  Inquiries  to  JtC©    J$«     1^  J*  i  ■■■  ■  ^  JL  •  General  Sales  Agent, 
Room  714  Havemeyer  Building,  NEW  YORK  CITY. 
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AS  WELL  AS 

Knew  that  victories  could  only  be  gained  by  the  use  of  the  best  material. 
That  is  why  all     LUNDELL     MOTORS    are  equipped  with 


% 


%, 
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THE  BOUDREAUX  DYNAMO  BRUSH. 


EACH   LAYER  OF  THIS  ANTI-FRICTIOH   METAL 


p 

____ 

1 

i'l' ' 

^■/ 


^o 


-\3 


.^^*^ 


12S0    PART   OF    1     INCH    THICK, 


O 


^r 


^-^/. 


% 


^/. 


AV: 


-J:  O 


'^^. 


^s. 


'^A^r 


R.    E.   T.    PRINGLE,    MONTREAL.    CAN. — "Your  favor  of  the  20th  lost,  is  to  hand,  also  Brushes,  which  I  have  tried  and  which  have  proved  to  be  more  than  satisfactory,  as  the 


4 


machine  they  were  put  on  was  used  for  storing  batteries  and  kept  up  a  continual  sparking.     Since  your  brushes  were  put  on  there  has  not 
been  a  single  spark  seen,  nor  has  the  commutator  cut  in  the  least." 


'"K 


'-% 


Mailers  Building, 
CHICAGO. 


Postal  Telegraph  Building, 
NEW  YORK. 


^ 


"J         .<^%'^'' 


Our  New  %!>  Eloctric  LigM  and  Power  Controllers 


HAVE  BEEN  ADOPTED  BY  CENTRAL  STATIONS 


5,000 


OPERATING 
ARC     LAMPS     AND 


60,000 


INCANDESCENTS. 


They    are    the  Only   System   which   will   Cut  ^  your 

Motors,  Arc  Lights,  Converters,  Transformers, 

from  your   Central   Station. 


OUR  GENERAL  WESTERN  AGENTS  ARE 

WALLACE  ELECTRIC  CCp  ^^^  ■'earborn  sl,  chigago. 

ELECTRIC  SELECTOR  &  SIGNAL  CO.,  ^  Broadway,  New  York. 
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The  C  &  C  Electric  Co. 


MANUFACTURERS     OF 


Bipolar  ^  Multipolar  Dynamos, 

Automatic  and   Hand  Controlled   Motors, 

Complete  Plants  for  Power  Transmission, 

Isolated  Lighting  Plants,     Central  Station  Apparatus. 


With  our  Extensive  Works  we  are  prepared  to  fill  promptly 
all  orders  for  1  H.=P.  to  250  H.=P. 

GENERAL.     OFFICES  -•  WORKS  : 

143  LIBERTY  ST.,  NEW  YORK.  GARWOOD,   N.  J. 

(  CHICAGO,  Monadnock  Building.  ^"  Central  R.  R.  of  N.  J. 

BRANCH  OFFICES:-  BOSTON,  fi3  Oliver  Street.     CLEVELAND,  Cuyahoga  Building. 
(  PHILADELPHIA,  633  Arch  Street. 


HELIOS  ELECTRIC  COMPANY, 

Factory  and  Offices, 

1310  Filbert  Street,  Philadelphia,  Pa. 

We  have  no  Stock  nor  Old  Style  Lamps  tliat  we  must 
get  rid  of  at  any  price— no  junk. 

THE  HELIOS  LAMPS 

Are  the  latest  patterns  and  newest  type.  Oar  Lamps  are  much  in  advance  of  any  lamp 
now  on  the  market,  because  they  are  New  and  of  Latest  Designs. 

Our  ALTERNATING  LAMPS  hive  Reflector  Plates.  Our  DIRECT  CURRENT 
Lamps  do  not  see-saw.  Our  Focusing  Lamps,  both  Direct  and  AUernating,  are  espe- 
cially adapted  for  photo-engraving  and  slereopticon  work. 


Anchor  Electric  Co.,  New  England  Agents, 

Boston,  Mass. 
Central  Eleclric  Co.,  Weetwrn  Agents,  Chicago. 
^floo^e  8t   Baylis,    Agents  for   Western  New  York, 

Buffalo,  N.  Y., 
Globe  Electrical  Supply  &  Construction  Co.,  New  York 

City  Agents,  Vandam  and  Greenwich  Streets, 

New  York. 


Mountain  Electric  Co.,  Agents  for  Colorado,  Utah, 
Wyoming  and  New  Mexico,  Denver,  Ool. 

Machinery  Supply  Co..  Agents  for  Southern  Cal- 
ifornia and  Arizona,  Los  Angeles,  Cal. 

W.  T.  M.  Mottram,  A^ent  for  Tesas,  Dallas,  Tex. 

Canadian  General  Electric  Co.,  Canadian  Agents, 
Toronto,  Canada. 

California  Electrical  Works,  San  Francisco,  Oal. 


MOULDED 
MICA 


TROLLEY  LINE  INSULATORS. 


Hangers,  PiUl-Overs,  Bracket  Ann  Insulators,  Guard 

Wire,  Feed  Wire,  Giant  Strain  and  Section  Insulators, 

Frogs,  Crossings,  Sail  Bonds,  Etc.,  Etc. 


VULCABESTON    Heat-proof  Insulation  for  Magnet  Spools,  Bushings, 
Controller  Parts,   Etc. 


ASBESTOS  i°'  Fire-Proofing  and  Electrical  Purposes. 


H. 


W.   JOHNS   MFG.   COMPANY, 

310  and  342  Randolph  Street,  CHICAGO,  ILL. 

BOSTON. 


NEW  YORK. 


PHILADELPHIA. 


CHICAGO  SHORTHAND  INSTITUTE,  35th  St.  and  Wabash  Ave. 

A  Central  School  of  Shorthand  and  Typewriting  of  the 
most  Modern  and  Complete  Type. 

A  COMPIiETE  COUKSE  OF  SHORTHAND.  We  offer  yon  shorthand  instructions 
in  abundance,  and  most  excellent  in  quality.    Oar  courtJe  is  graded  and  arranged  in  logical  order.    We 

claim  not  a  new  system,  but  a  new  method  of  impartingthi*  art  of  shorthand  by  which  we  can  equip 
any  ordinary  inteUigent  person  for  the  execution  of  any  stenographic  work  devolving  upon  the  ei'iert 
stenographer  or  court  reporter. 

The  method  oC  instruction  employed  is  practical  and  progressive.  The  principles  are  taken  up  and 
explained  In  an  orderly  manner,  and  the  student  directed  how  to  apply  them  correctly  in  the  work  of 
forming  the  characters  rapidly  and  artistically.  You  may  have  access  to  the  quintessence  of  the 
standard  systems  — Pitman,  Munson,  Graham.  We  guarantee  to  turn  you  out  a  fuli-fledged  stenog- 
rapher capable  of  any  kind  of  stenographic  work .     The  art  is  made  a  specialty. 

Tuition,  $10.00  per  month.     Secure  class  seats  immediately. 

Evening  classes,  $5.00  per  month.    98  per  cent,  of  our  students  hold  positions. 


fe^f^o^S 


THE  BEST 
ELECTRIC  FAN 

On  the  Market. 

For  Alternating  Current, 
IToand  for  50  or  100  volts. 

The  Fan  is  14  inches  in  diameter. 
Will  always  start  when  current  is  on 
Positively  self-lubricating,  will  run  a  whole 

season  without  looking  after. 
It  is  so  constructed  as  to  make  it  next  to 

impossible  to  get  out  of  line. 
It  le  carefully  made  in  every  detail,  almost 

noiseless,  and  does  not  throw  sparks. 

Agents  Wanted  in  Different  Localiliea. 

For  further  information  address 
THE 

W.  J.  Davis  Electric  Go. 


FITTSFIEliD,  MASS. 


AN  EMPHATIC  SUCCESS! 
THE   DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 


DIEHL    &   COMPANY,   385   BROADWAY,    NEW   YORK. 
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"TJttE  WAX  WME£Ii.' 


Built  for  all  types  of  currents. 
Only  one  adjustment. 


NO 


MAGyETS. 
SfUIXGS. 
OASH  POTS. 
CLUTCHES. 


Telephone  Harrison  39. 


The  American  Gas  EngineElectrlcCo. 

Hereby  announces  that  it  has  acquired  the  manufactory  of  the  Nutting    Electric 
Company,  and  the  sole  rights  for  the  United  States  under  all  of  its  patents. 

We  have  increased  our  manufacturing  facilities  to  such  an  extent   that   we   can 
now  quote  the  well  known 

Wax  Wheel  Arc  Lamp 

Until  further  notice,  as  follows: — 

Series  Arc  Light  Circuits,  direct  current,  net,       ...       SIO.OO. 
Constant  Potential  Circuits,  direct  current,  net,     -      -  lO.OO. 

NOTE :— Besistance  for  Constant  Potential  Circnlls  will  cost  per  lamp,  extra,  S1.50. 

CONTRACTING     AND    CONSULTING   ENGINEERS'   DEPARTMENT 
FOR  COMPLETE  GAS  ENGINE  ELECTRIC  PLANTS. 

THE  KILMARNOCK-GRIFFIN  DOUBLE  ACTING  GAS  ENGINE 

IN  SIZES  FROM   I  TO  1 ,000  HORSE  POWER. 

Offices:  Dexter  Building,  84  Adams  Street,      CHICAGO. 


EDDY  GENERATORS. 

Direct  Coimected  or  Belted  for  Electric  Railvays,  Central  Stations,  Isolated  Lighting  or  Power  Plants. 

EDDY  MOTORS-SLOW,  MEDIUM  OR  HIGH  SPEED. 

We  build  all  necessary  apparatus  for  the  transmission  of  Electrical 
Foiver  throtigh  factory  or  other  buildings, 

THE  EDDY  ELECTRIC  MFG.  CO., 

WINDSOR,  CONN. 

NE^V  TOBK  OFFICE,  HATE9IEirEB   BI.De. 

REPRESENTED  BY: 

Walter  C.  Ulclntire  &  Co.,  506  Commerce  St.,  Fliiladelpliia,  Fa. 
Western  Electrical  Supply  Company,  St.  I.0UI19,  Olo. 

F.  P.  lilttle  Electrical  Construction  &  Supply  Co  ,  Buffalo,  BT.  Y 
W^.  T.  Osborn,  Kansas  City,  Slo. 

1>.  P.  eoSLINE,  30  Giver  St.,  Boston,  mass. 

All  Our  Apparatus  Guaranteed  as  Represented.    

TRANSFORMERS. 


Jl  Hew  Type 


Transformer,  Primary    Cut-outs   and 

Insulator  Brackets  all  combined. 
No  more  brackets  pulling  oflf  of  walls. 
With  our  wall  or  croBS-arm  hooks,  transformer  may  be  Hung  end 

Connected  in  Five  minutes. 
Our  new  fuse  plugs  will  not  hold  an  arc  with  6,000  volts. 
Our  Transformers  are  acknowledged  by  all  experts  to  be  the  Highest 

in  Efficiency  ever  made. 
Adopted  by  the  largest  stations  in  the  country. 
We  Challenge  Competition  in  any  form  of   test,    in    laboratory 
or  practical  use. 
Made  in  all  sizes,  6  lights  to  3,000  lights. 


Type  "O"  Transformer  with  Fuse  Flug  Bemoved. 


JOHN  HDST4RD,  Betz  Building,  Pliiladelphia,  Pa. 
1661  Uonadnock  Block,  Chicago,  111. 


Waper  Electric  Mfg.  Co. 


ST.  LOUIS, 


f 


MO. 
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THE  UPTON  ARC  LAMP 


For  All  Circuits. 

The  Cheapest  to  Buy,  Use  and  Maintain. 

Direct  current  lamps,  coastant  potential,  with  globe 

and  resistance,  to  burn  8,  II,  14  hours,                   -  S  I  2.00 

Alternating  current  lamps  and  globe,     - I  4»00 

Series  current  lamps  and  globe,      .--...  |  4.OO 

Standard  Thermometer  Co., 

The  Origioal  Maunfacturera  of  the 

SIMPLEX,  WARD  and  KNIGHT  LAMPS. 

CHARLES  #.  BRAMHALL,  Selling  Agent.  39  Cortlandt  Street.  ^EW  YORK. 

$5  TO  $15  TELiEPHOIffES. 

i^applles  of  Every  Description. 

Transmitters  (Blake  Pattern);  Hunning  SUver  Diaphragm  or  Magneto  Receivers;  Magneto 

Bells;  Wire  Cross  Arms;  Insulators;  Induction  Coils;  Backboards:  Switches;  Batteries, 

etc.      Wholesale  Prices  to  Dealers. 

Farr  Telephone  &  Const.  Supply  Co.,  Mfrs., 

Sales  Store  and  Office,  343  Dearborn  St.,  Cbicago. 

Western  Agents  for  DiNBUKY  ELECTRICAL  WORKS. 


THE  LATEST. 


THE  BEST. 


the: 


Phoenix 

TRANSFORMER. 

Bmbodies  every  point  essential  to 
A  PERFECT  Transformer, 

WE  GUARANTEE 

THE  HIGHEST  EFFICIENCY 
AND  CLOSEST  REGULATION 

EVER  ATTAINED. 


Its  ^lechaninal  roDHtrnction  mahcs 
it  the  HiaiPIieST  Trans- 
former made. 


To  try  one  is  to  adopt  it  for  your 

FUTURESTANDARO. 

LoBlsflllB  Electrical  Woft, 

LOUISVILLE,  KY. 


NOTICE!  ^'"'"L^liiroisTWBCABBo.  TELEPHONE 

TRANSMITTERS  at  $1.50  Each,  Complete, 

In  oab  or  walnut  cases.     This  Transmitter  is  guaranteed  the  most  powerful  Battery  Transmitter  made 
or  money  refunded.    Order  a  sample  pair.     Send  for  our  Telephone  catalogue. 

MISSOURI  TELEPHONE  HF6.  CO.,  1230  OIlYe  Stieet,       -       &T.  LOUIS,  HO. 


ESTABLISHED    1867 


PARTRICK&  Carter  Co. 

Electrical  Supplies 

125  South  £■?  St.     Pliiladelphia 
Catalogues  on  Application 

Send  Bueioees  Card  and  mention 

Western  Eleotbioian, 


House  Goods  —  Electric  Li^ht  Supplies  —  Telephones. 


(LONG  and  SHORT  BISTASCE) 

I  make  prices  to  suit  the 

construction  man,  for 

I  want  his  trade. 

W.  A. GUSTAFSON, 

Factory,  Joliet, 


The  Telephone  Hand-Book. 

BY 

HEKBEET  LAWS  WEBB. 

Price  $1.00. 

The  only  complete  and  practical  work  of 
its  kind  on  the  market. 

PtJBLISHED  BY 

THE  ELECTRICIAN   PUBLISHING  CO., 

6  Lakeside  Building,  CJiicago. 

TELEPHONES, 
RECEIVERS, 
TRANSMITTERS, 
MAGNETO  and 
EXTENSION  BELLS, 
WIRE  AND  CORD, 
WOOD  BRACKETS, 
GUSS  INSULATORS. 

The  most  Complnte 
Stocfe. 


jDiiMimi 


J 

MILWAUKEE,   -  WIS. 

Oar    Instruments    are 
absolutely 


NON-INFRINGING. 


Desk  Set. 


Complete  Exchange  Plants. 

IVIetallic  or  Ground  Circuit. 

SWITCHBOARDS    ABSOLUTELY    GUARANTEED. 

STATE    AGENTS    WANTED. 

ADDRESS 

M.  &  B.  TELEPHONE  CO., 

BuUitt  BuQding,  .  Philadelphia. 


1 1 

This  company  iB  manufacturing         A  CoiTipound  Magnoto  Telephone 

Which  It  sells  outright  under  a  guarantee  both  as  to  efficiency  and  ae  against  infringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile. 
This  company  is  also  prepared  to  fully  equip  Telephone    exchanges,    (furnishing  everything  fron 
the  telephone  to  the  wire  and  poles).    Private  lines,  Factory  plants,  etc.,  and  do  all   kinds  of  constmo- 
tlon  work.     Send  for  circulars  and  price  lists. 

^VEST£Bnr    T£IiEPHONE    CO^t^TRUCTION   CO., 

539,  540  and  S41  aionadnock  Bib..  Chicago,  HI* 


H 


IGH-GRAOE  TELEPHONEO 


We  make  a  strictly  flret-class  Instrument  for  exchange  service  and 
private  lines.     It  is  a    BATTEBV  TJBLEPBOXE  and  is 

guaranteed  not  to  infringe.     Write  for  catalogue  and  prices. 


THE   WILLIAMS   &   ABBOTT   ELECTRIC   CO 

46  South  tVater  Street.  GL.EVEL,AIVU,  OHIO. 


Magneto  Bells; 


AND 


Standard 
Goods. 
i«  No 

^"^^     Infringements. 


TELEPHONES. 


Get  Our  Prices 

Before 

Purchasing 

Elsewhere. 


E.  &  F.  GILLETTE, 


BAYPOBT,  cojfar. 
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WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


Our  American  Telephone  Switchboard  embodies  all  of  the  late  improvements  that  have 
been  made  in  Telephone  Switchboards,  and  is  superior  in  many  respects  to  any  outfit  that  has 
been  offered  to  the  trade  up  to  date. 

OUR  COMPLETE  SWITCHBOARD  INCLUDES 


Answering  Plug. 
Ringing  and  Listening  Plug. 
Push  Button  for  connecting  Gener- 
ator in  Line. 
Telephone  Transmitter. 


Connecting  Plug. 

Ringing  and  Listening  Jack. 

Automatic  Ground  Switch. 

Generator. 

Telephone  Receiver. 


Nothing  but  the  very  best  material  and  workmanship  is  employed  in  the  manufacture  of 
this  board,  and  we  offer  it  as  particularly   adapted    to    large  telephone  exchange  work. 

The  use  of  our  Improved  Hunnings  Telejjfione  and  American  Switch- 
board insures  a 

PERFECTLY  EQUIPPED  EXCHANGE. 

We  are  prepared  to  make  close  estimates  on  material  for  complete  equipments,  including 
Telephones,  Switchboards,  Line  Material,  etc. 

Our  prices  are  low  and  our  appliances  substantial  and  first-class  in  every  respect. 

Electric  Appliance  Gompeny, 

ELECTRICAL    SUPPLIES. 
242  MADISON  STREET,  CHICAGO. 

GENERAL  WESTERN  AGENTS 

Paranite  Wires  and  Cables,    "0.  K."  Weatherproof  Wires  and  Cables. 

AND  REPRESENTING 

NEW  YORK  &  OHIO  COMPANY,   Warren,  Ohio, 

MANUFACTURERS  OF  THE  PACKARD  LAMP; 

PACKARD   ELECTRIC  COMPANY,   Warren,   Ohio, 

MANUFACTURERS  OF  THE  PACKARD  TRANSFORMER. 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


IM 
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SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


PATENT-S 

Procnred.    30  Tears'  Practice. 
QRANT  INSURED.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH.  WssHington.  D.  C. 

USE  THE   BEST! 

Eureka  Commutator  Compound. 

A  perfect  Compound  for  Dynamos  and  Motors 
Worts  on  any  Commutator  with  Copper  or  Car- 
bon Brushes.  Send  for  sample;  price  75c  per  stick. 

Eureka  Compound  Co., 

SIOCX  FAIil.S,  S.  I>. 


.^iS-t: 


THE  DEARBORN 


LONG 
DISTANCE 


For  Traction  Work,  Electric 
Lighting,  Electric  Launch,  Tele- 
graph, Phonograph,  Surgical,  and 
for  all  purposes  where  light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &  CO., 

164  Lake  St.,  Chicago. 


hpasliis. 


rady,  New  Britain,  Conn.,  U.  S.  A., 


ufHcturer  of  Mast  Arms,  Pole  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Con-traction 
Work.  ~  Catalogues   and   Fricea  fur- 

n isli ed  on  (ipplir-ation. 


TELEPHONE 

Is  just  what  you  want  for  your  line  or  exchange.  Will  operate  up  to  500  miles.  Hand- 
sDtneiy  mounted  in  every  respect,  with  polished  oak  case,  it  will  be  found  an  ornamental 
as  well  as  a  useful  iostiument.  ^^  XJ  I^^  ^^  JrL  X  ^3  "Fa  S|  on  them  will  be 
found  satisfactory  to  30U  and  all  that  you  would  ask  for. 


Them  in  every  respect,  and  if  ycu  need  any  telephones,  order  a  pair  from  us  and  give 
ttem  a  thorough  test.     If  not  satisfactory  we  will  take  them  back. 

AGENTS  WANTED  EVERYWHERE. 


That  we  carry  a  full  line  of  Wire  and  Electrical  Supplies.     Prices  the  Lotvest, 

DEARBORN  ELECTRIC  COMPANY."cS 


Public  Telephone  Co., 


This  system  does  not  infringe  the  patents  o£  the  Bell  Telephone  or  'Western 
Electric  Co,  We  build  exchanges  complete  for  local  companies,  or  will 
iDstall  and  operate  exchanges  ourselves  at  a  low  mootbly  rental.  We  keep 
in  stock  Blake  transmitters  and  all  blnde  of  supplies. 


MAMUFACTUKKRS  OF  THE  SHAVBB  LOKCi  DISTAMCJE  PUIiVJEBlZEl>  CARBON 


Correspondence  Solicited. 


PUBLIC  TELEPHONE  CO. 


TELEPHONE 


Oince  and  Factory: 
Thames  Building,  'Z7  Thames  Nlreet. 


NEW  YORK. 


For  Exchanges,  Etc. 


BEWARE 


THE  STANDARD  PAINT  CO., 

Sole  Manufacturers  P.  &  B   Products, 

2  Liberty  Street,  New  York. 


of  the  mM  mUm  ci'inponifls  claimiDi  to  lie  as  pod  as 

There  are  None  Just  as  Good, 

Wetropolitaa  Eleclric  ComDiiiy,  186-188  Fif  li  Ave 


MOTOR  ARMATURES  COST  MONET 

You  can  prevent  them  from  burning  out  by  using 

THE  BRODIE  AUTOMATIC  MOTOR-SWITGH. 

It  combines  in  one  piece  of  apparatus  a  double-pole  switch,  adjustable  limit- 
switch  and  automatic  cut-out,  and  instantly  disconnects  the  motor  whenever  it  is 
overloaded  and  whenever  the  circuit  fails  from  any  cause. 

Agents  wanted  in  all  sections  of  the  country. 

For  circulars  and  prices,  address 

THE  BRODIE  ELECTRIC  CO.,    -    Manchester,  N,  H, 

"  Ammeters  and 
Voltmeters. 


THIS  IS  ODE  OF  THE 

Bryant 

Weatherproof 

Sockets. 

Ask  your  dealer  for  them. 
Dealers,  send  us  your  BusinesB  Card, 


BRYANT 

ELECTRIC 

COMPANY, 

Bridgeport,  Conn  , 

and 
Chicago,  III. 

We  represent 

The  B.  Thomas  &  Sons  Co. 


Ti'  NORTON 


PORCELAIN. 


EDWARD  K.  QRIEE,  (  «1"*'''  UKOIHEKS. 
Mdnagers  Western  Office. 


for 


A  standard  instrument. 
Perfect  in  construction. 
The   best    instrument   made 

general  work. 
Satisfaction  guaranteed. 
New  catalogue. 

Agents  wanted  in  leading  cities. 
Write  us  for  prices  and  you  will 

purchase. 


Charles  E.  Norton, 

INSTRUMENT  MAKER, 

Manchester,  Conn, 
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ETTOEirx  F.  Pnuxifs,  Pieet. 


W.  A.  Hathawai,  TT«a8. 


W.  H,  Sattkb,  Beoy. 


AMERICAN  ELECTRICAL  WORKS, 

PBOVIDEXCB,    B.  I.  ^  \  1 

BARE  AND  INSULATED  ELECTRIC  WIRE,  -^  i^ 

ELECTRIC   LICHT   LINE  WIRE, 
INCANDESCENT   AND   FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

New  Tokk  Store,  P.  C.  Ackerman.  10  Cortlandt  St. 

Chicago  Store,  F.  E.  Donohoe,  '241  Madison  St. 

Montreal  Branch   Eugene  F.  Phillips'  Electrical  Works, 


iLilDODBLE&ROOYE  PONY  INSULATOR. 

Can  be  Used  for  Transposing. 

The  points  or  teats  on  the  lower  rim  ol  the  petticoat  attracts  the 
water  on  the  outer  surface  of  the  insulator  into  drops.  The  water 
drops  from  these  points  on  to  the  cross-arn),  thereby  preventing  the 
moisture  from  creeping  up  on  the  inner  petticoat,  and  thence  to  the 
pin.  Owiue  to  the  great  Puccees  of  our  Patent  Teat  Insulator  in  Tele- 
graph Work,  where  the  efficiency  of  Ihe  Insulator  has  proven  to  be 
more  than  twice  IhHtoI  the  ordinary  Insulator,  we  have  concluded  to 
apply  the  device  to  all  Insulators  for  Telegraph,  Telephone  and 
Street  Railway  "Work, 

Standard  Screw  Glass  Insulators. 
Floor    Insulators.  Glass    Break  Knobs,  Battery  Jars    Arc 

L»ght  Globes  for  all  Systems. 
Colored    Glass  Insulators  to  desif>:uate  difVerent  currents. 

WORK  ON  SPECIAL  DESIGNS  A  FEATURE. 
Seud  Model  or  Drawing  and  we  will  furnish  estimates. 

Hemingray  Class  Co., 


OHice,  Covington,  Ky, 


-ESTAIILISHKD  1848.- 


Factories,  Muncie,  Ind. 


THE 


"CLARK"  WIRE. 


For  Switchboard,  Railway  aiid  Motor  nee,  we  mate  all 
alzee  of  Stranded  and  Flexible  Wire  and  Cables  withCiark'e 
Inealation. 

The  Clark  Wire  hae  been  before  the  public  and  in  nee  for 
the  past  niiie  years,  and  has  met  with  universal  favor. 
rhoneandB  of  miles  of  this  wire  have  been  sold,  and 
are  in  Qse  ihroughont  the  United  States  and  Foreign  Coun- 
tries, and  the  demand  for  it  is  conEtantly  increasing,  becansp 
it  always  gives  perfect  satibf  action. 


CLARK  WIRE" 


fXEMo 


BRANCH  OFFICi:: 


1649,  1650,  1651  MONADNOCK  BLDG., 

CHICAIkO.  ILLINOIS. 


In  ■  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:  "  A  Thoroughly  Reli- 
able and  Desirable  Wire  in  every  respect.'^ 

The  Rubber  used  In  insulating  our  Wires  and  Cables  Is  es- 
pecially chemically  prepared,  and  will  not  deteriorate,  oxi- 
dize or  crack,  and  will  remain  flexible  in  extreme  cold 
weathp''.  and  Is  not  affected  by  heat. 

We  guarantee  oar  Insulation  wherever  used,  Aerial,  Under 
ground  or  Snbmarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  iirstclass  Insulated  Wire. 

"We  shall  be  pleased  to  mail  Catalogues  with  Terms  and 
DiBcounts  for  Qoantities. 

EASTERN  ELECTRIC  CABLE  CO, 

G1  and  63  Hampshire  St.,  Boston,  Mass. 


HENBT  A.  CLARK, 

Treas.and  GeuU  Mgr, 


HERBERT  H.  EUSTIS, 

Prest.  and  Electrician. 


Clart  Electric  Specialty  Mf|.  Co, 

606  Temple  Ct.,  Minneapolis,  Minn., 

MANUFACTDBEBS  OF 

Switch  Boards,  Battery  Boxes,  Push  Buttons, 
Rosette  Mouldings,  Etc. 

Oorrespondence  solicited. 


THE  CONSOLIDATED 


44  Broad 
Street, 


ELECTRIC 


NEW 
YORK. 


STORAGE  COMPANY. 


SPEtKING  TUBES  AHD  WHISTLES, 

Oral.  Klectric,  Pneamatic  and  Alechanloal 

ANNUNCIATORS  AND  BELLS. 

Full  Iilne  Always  In  Stock. 

W.  R.  OSTRANDER  &  CO., 

804  Fnlton  St.,  IVew  T^ork. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  Y. 

^^Send  for  New  OAtaloque.     Out  August  Ist. 


PHOENIX  RUBBER  INSULATING  PAINT 

Water,  Acid  and  Practically  Fire  Proof. 

A  strictly  firstnclasB  insulating  paint  for  armaturee,   fields, 

switchboards,  conduits,    iron    and  wood  poles,  connections. 

raouldioRs,  wires,  cut-out  boxes,   lamp  hoods  and  all  other 

kinds  of  electrical  aDpliances  where  hiKh  insulation  Is  desired. 

Write  for  further  particalara. 

Morris  &  MacCurdy,  manufaotdeebs, 

Indianapolis,  Ind.,  IJ.  !$.  A. 

Devere  Electric  Co.,  18  Plum  St.,  Cincinnati,  O.;  Standard 
Ry.  Supply  Go.,  1115  Monadnock  Block,  Chicago,  III.;  Partrick 
&  Garter  Go.,  Philadelphia;  John  C.  Dolph,  126  Liberty  St., 
New  York;  Western  Electrical  Supply  Co.,  St-  Louis,  Mo.; 
Cuyahoga  Electrical  Supply  Co.,  Cleveland,  O  ;  Fred  Stein- 
kamp,  Dayton,  O.;  and  Bergthell  &  Young  of  London,  Eng. 


li'OK    THE- 


BINDERS  ^'"T^"^"  -f^^n'c/^ 

^  *  *  ■   ^    ^   ■  ■     ^^  ONE     DOLLAR. 


Vienna, 


MANUFACTUKEBS  OF 


DIRECT  CURRENT  SLOW  SPEED  MULTIPOLAR  GENERATORS  AND  MOTORS. 

rhese  machines  are  constructed  with  external  armatures.    They  have  proved  remarkably  efficient  and  economical.     Used  largely  in  American  and  European  Lighting  and  Railway  Plants.     Siow  epeed 

machines,  made  for  direct-connection  in  sizes  from  '20  H.  P.  to  2U(J0  H.  P. 
Advantages  of  our  External  Arniatore  Type.    Maximum  peripheral  speed  of  armature  with  slowest  engine  speed.     Shortest  possible  winding  on  armature.     Lowest  internal  resistance  of 
Armature.    Only  three  to  four  volt^  difference  of  potsntial  betwden  commutator  bars.     Greitest  weight  of  copper  per  ampere  of  current.     Greatest  radiating  surface  pjssible.     Maximum  magnetic  effect. 
Armatures  cannot  burn  out.     Great  compactness.     Correct  mechanical  design.     (The  centrifugal  force  is  counteracted  effectively  by  the  inward  pull  of  the  internal  field  magnets. )     Finest  quality  of  iron,  e«- 
cBlient  finish,  absence  of  binding  wire.    In  8  years*  continuous  service  not  one  armature  has  been  replaced  of  repaired. 

OVER  200,000  H.  P,  IN  USE  for  Railw^ay,  I^lghting  and  Motor  Service.    World's  Fair  Diploma  and  Medal  for  best  direct  connected  Generator. 

MODERATE    SPEED    BIPOLAR    GENERATORS    AND    MOTORS, 

With  Siemens  Drum  Armatures,  which  are  copied  extensively  in  this  country.     We  are  building  these  machines  in  sl2?e9  from  1  H.  P.  to  150  H.  P. 
t!$ee  our  new^  Catilogues.     Correspondence  solicited. 


New  York,  136  Liberty  St. 
New  Orleans,  42  Union  St. 
Cincinnati,  Perin  Eldg, 


GENERAL  OFFICES,  MONADNOCK  BUILDING,  CHICAGO. 

Sales   Offices: 


Troy,  N.  Y.,  43  Fourth  St. 

Philadelphia,  531  Chestnut  St. 

St.  Louis,  Bank  of  Commerce  Bldg. 


San  Francisco,  508  California  St. 
Toledo,  Ohio,  5ia  Summitt  St. 


Boston,  31  Milk  St. 
Denver.  60e(  Boston  Block. 
Detroit,  47  State  St. 


Buffalo.  N.  Y.,  Erie  Co.  Bank  Bldg. 
bt.  Paul,  50  GilfiUan  Block. 


PHILLIPS  INSULATED  WIRE  COMPANY, 

E'-A-TTT-'rXJCI^EI',  IS.    I., 

MANUFACTUEEKS  OF 

"0.  K."  INSULATED  WEATHERPROOF  WIRE 

For  Electric  Railway  and  Electric  Light  Work. 


CHICAGO  AGENTS: 
Electric   Appliance]Company. 


Superior  Quality.  Perfect  insulation.  Handsome  Finish. 

New  York  Office.  39  and  41  Cortlandt  St. 
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1NGMDE8GENT  LAMPS. 

''The  Best  is  the  Boston. 


Burned  out  lamps  repaired  by  cleaning  bulb, 
inserting  the  regular  Boston  filament  and 
exhausting  the  air— saving  glass  and  base. 


}} 


GENERAL  WESTERN  AGENTS: 


Wallace  Electric  Company, 

305  Dearborn  Street,  CHICAQO,  ILli. 


StilweU's  Patent  Live  Steam-Feed  Water  Purifier. 


Removes  all  Impuritiest 

Entirely  prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

The  Slilwell-Bierce  &  Smltli-Taile  Co,, 

UATTTOM,  OHIO. 


RLsdon  Iron  &  Loc'tive  W'k^,  San  Francisco,  Cal.,  Pacific  Coast  Afjt. 


A 


THE 


I  MICK. :; 


NON  COHROSrVE. 
CONVENIENT  and  EFFECTIVE. 

Brice,  25  Cents.  ^ 

Aeencies:  '  ► 

The  E.  S.  Grseley  8.  Co.,  N.  Y.  &  Boston.  ; ; 
Vallee  Bros.,  Philadelphia. 

L.  B.  ALLEN    S»'«  ManofacUrer, 

43-45  t^.  Canal   tiit..   Chicago,  III.  ^ 


FOR  SALE  CHEAP. 

One  60  H.  P.  Westlnghouae  Compound  Engine. 
One  50  H.  P.  Westinghouse  Junior  Engine. 
One  35  H.  P.  W.  E.  Payne  &  Son's  Aatom'c  Engioe. 
All  in  first  class  condition. 

A.  L.  IDE  &  SON, 

SPRINGFIELD,   ILL. 

FOR  SALE. 

1  50  Lt.  Ring  Armature,  T.-H.  Dynamo,  2,000  c,  p. 
4  30  Lt.  Ball  Armature,  T.-H.  Dynamo,  2,000  c.  p. 
250  2,000  c.  p.  T.-H.  Double  Lamps. 
50  2,000  c.  p.  T.-H.  Sijgle  Lamps. 
300  Hammerstein  Lamp  Supports. 
300  Hoods  and  Hood  Haneing  Boards. 
40  Miles  No.  tl  Insulated  Wire,  second-hand  but 
in  good  order. 
The  above  is  for  sale  for  want  of  nee,  having  lost 
street  lighting;   is  in  good  order  and  will  be  sold 
reaeooab.e  for  cash  or  on  time  for  good  bankable 
paper.  Address 

TERRB  H41ITE  ELECTRIC  IICHT  k  POWER  CO., 

Edwin  Ellis,  Sec'y,  Terra  Haute,  Ind. 

To  the  Managers,  Suptri)ittn(h/tL<  and  olhtr 
officers  of  the  Gas  and  Electric  Companies  of 
Texas: 

Gentlemen: — In  response  to  a  circular  letter 
sent  out  som«  weeks  ago  relative  to  an  orcani- 
zatlon  of  the  Texas  Gas  and  Electric  men,  on  liDes 
sin  ilar  to  the  "Ohio."  'National,"  "American," 
and  olher  well  known  organizations  of  lighting 
men,  many  piomioent  men  ha^e  expressed  their 
approval  of  the  move,  and  j-an  in  a  chU  for  a  meet- 
ing. Several  have  written  at  length  expressing 
the  mobt  ht'Brty  approval  of  the  move,  and  urgiog 
that  each  officer  of  a  gas  or  electric  company,  and 
especially  those  connected  with  the  emaller  com- 
panies, be  invited  to  attend  and  take  part  in  the 
preliminary  as  well  as  permanent  organization. 

All  interested  in  the  Gas  or  Electric  business 
are  cordially  invited  to  attend  our  meeting,  and  as 
it  will  probably  be  deemed  wiae  to  arrange  for 
aFBOciate  members,  thope  wishing  to  do  so  may 
join  as  associate  members. 

The  meeting  will  be  a  strictly  busineFS  affair- 
no  banquets,  excursions,  or  "blow-outs"  of  any 
description,  but  we  all  expect  to  have  a  thoroughly 
eDJoyable  lime,  nevertheless 

Membership  fee  will  be  small,  annual  dues  not 
burdensome,  and  expenses  must  be  kept  at  a 
minimum. 

Arrange  to  be  with  ua  at  the  firct  meeting  at 
Honstoii.  Tex.,  JUay  2t5,  at  lO  a.  m.. 
"Mason's  Hall."  Mason  block,  corner  Main  St.  and 
Busk  Ave  Or,  if  you  can  not  be  present,  send  in 
your  applicaiion  for  membership,  ihat  we  may 
know  that  you  wish  to  be  identified  with  us. 

Many  favored  Houe-ton  and  May  as  the  place 
and  time  for  meeting,  and  the  very  low  excursion 
rates,  on  account  of  Confederat«  Veterans' 
Keunion  (one  fare  for  round  trip,  wiih  maximum 
of  $5.00  within  the  State),  makes  it  especially 
desirable  to  meet  there. 
Austin,  Tex.,  April  20th,  189.7. 

Proposals. 

Notice  is  hereby  given  to  all  elec- 
tric light  companies  supplying  light 
to  cities,  that  the  contract  by  which 
the  city  of  Johnstown,  Pa.,  is  now 
lighted  will  expire  in  September, 
1895,  and  the  councils  of  the  city  of 
Johnstown  hereby  invite  proposals 
for  the  furnishing  of  light  to  the 
city  for  a  term  of  three  or  five  years. 
About  two  hundred  (2,000  candle 
power)  arc  lamps  will  be  required. 
The  right  of  way  over  and  through 
the  streets  and  alleys  will  be  granted 
for  the  erection  of  poles  A  plant  can 
be  centrally  located  and  supplied 
with  coal  at  less  than  one  dollar  per 
ton  All  communicatiois  to  be  ad- 
dressed to  jfjQ   J   B^oWN, 

City  Controller.  JOHNSTOWN,  PA. 


T.-H. 


Are  changing  our  voltage  and  have  for  sale  20,- 
000  lights'  capacity,  sizes  from  10  to  150  lights,  1,000 
volts  primary,  52  or  104  volts  secondary,  all  in  ex- 
cellent condition.     Write  for  prices. 

New  Omaha  T.-H.  Electric  Light  Co., 

omaha,  neb. 


WANTED. 

Man  to  take  full  charge  of  an  electric 
lighting  plant  of  a  city  of  7,000,  with  no  in- 
vestment. A  good  thing  for  the  right  man. 
Correspond  with 

Jio.r  352,  Galena.  III. 


Oynamos 

^  25  to  800  Lights. 


and  MOTORS. 

Y2  H.  P.  and  upward. 

The  Elliott-Lincoln  Electric  Co., 

f  134  Payne  Avenue, 

CliEVfliADID,  OHIO. 


IRON  ARMORED 

INSULATINB  CflNBUITS, 

I        Two  Wires  in  a  Single  Tube,  the 
Standard  Method  of  Electric  Wiring. 

INTERIOR  CONDUIT  &  INSULATION  CO., 

General  Offices  and  Works:  5^7  W.  34tli  ISt.,  Kew  Tork. 

Edwd.  H.  Johnson,  Prest.     E.  W.  Little.  Vice-Prest.  and  Gen.  Mgr.      Chas.  P.  Geddes,  Sec'y  and  Treas. 


MANY  SWITCHES 


,  s^^^te^": !  NEW  ENGLAND  SWITCH 

*r    _^     ,         PEER  OF  ALL. 

TEY  THEM  AND  WONDEK  WHT  YOD  EVER  USED 
ANY  OTHER. 


HAVE  COME  AND  GONE,  BUT  THE 


IS  STILL  THE 


O.  S.  PLATT,   -  88-102  Cannon  St.,  Bridgeport,  Conn. 

NASHOLD  SELF-LOCKING  CLEAT. 


Patented  in 
D  S., 
Canada, 
England, 
France, 

And 

Applied  for 

In 

Germany. 


/-! 


V 


It  is  the  most  practical  Cleat  made. 
It  is  made  of  finest  glazed  porcelain 
It  is  in  one  piece. 
It  has  the  strength. 


It  will  lock  the  wire  firmly. 

It  will  KOT  break  in  pniting  np. 

It  ^rill  IVOT  hold  moisture. 

It  irill  XOT  hurt  the  insulation. 


The  wire  can  easily  be  put  in  place  or  removed  without  loosening  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nashold  Cleat  Company, 

Telephone,  Harrison  636.  934-935  Monadnock  BIdg.,  CHICAGO,  ILL. 


JAEGER 

MINIATURE 

INCANDESCENT 
LAMPS. 

For  Series  and  Battery  Cnmnt. 

J^TO  10  CANDLE  POWER. 


High  Efficiency,     Long  Life. 


Series  Lamps  a  Specially. 


AUTOMATIC 

ELECTRICAL  SPECIALTY  CO., 

General  Sales  Agents, 

1 36  Liberty  St.,  New  York. 

NEW  INSULATING  JOINT. 


Sectional  View— Patented  July  10,  189i— Full  Size. 
For  Insulating  Fixtures. 

This  joint  conforms  to  the  requirements  of  Under* 
writers'  rules.     Write  for  prices  and  circulars. 

CoDiDlete  Electric  Cois'jiiclion  Co., 

809  to  817  So.  7th  St.,  ST.LOUIS.  MO. 


Storage  Batteries 

FOR  ALL  PURPOSES, 

Bradbury-5tone   Electric 
Storage    Co., 


Table    Push. 


UJ 


SEND  FOR  NEW  CATALGOUE. 

BELLS, PUSH  BUTTONS,  ETC. 

HUEBEL&  MANGER, 


MANUFACTUREBS 

Electrical  and  Brass  Goods. 
386-390  Graham  St.,  Brooklyn,  N.  ¥. 


LJ. 
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VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELECTKIC  COMPANIES  is  called  to  this  CELGBRATJGU  "WATER 
^VHEEIj  as  particularly  adapted  to  their  use,  on  accoant  of  its  remarkably  Steady  motion, 
high  speed  aitd  great  eflieienoy  aii<l  large  capacity  for  its  diameter,  being  double 
the  power  ot  most  wheels  of  the  same  diameter.  It  is  need  by  a  number  of  the  leading  electric  com- 
panies with  irreat  satisfaction.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  useful  effect  g:uaranteed. 

SEXI>  F-OR  CATALOGUE  ANO  PARTICVIjAMS, 

The  accompanyinR  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  36  H.  P.  under  38  foet  head.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  shafts, 
and  where  the  situation  admits  of  their  use  vie  recommend  them. 

The  Stilwell-Bierce  &  Smitb-Vaile  Co.,  Dayton,  Ohio. 

Rlsdon  Iron  &  Locomotive  Works,  San  Francisco,  Oal.,  Pacific  Coast  Agents. 


^v^ost   ^-o-ra-Tole   :Ba.tter37-   Cells   X=xoca.-u.ced.. 


TSl.TJ&T-BilO 


The  Standard  Open  Circuit  Bat- 
teries of  the  World. 

SEND  FOB  CIEOULAK  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St  ,  N.  Y. 
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Manufactured  by  The  Butler  Hard  Rubber  Co.,  33  Mercer  St.,  N.  Y. 


THE 


CLARK 


ELECTRIC  CO.,  192  Broadway,  Hew  York, 

Is   the   only   concern   in   the   world 
that  makes 

Arc  Lighting 

Apparatus   for   every   purpose,    and 
for  use  on  every  current. 

Our  Arc  Lamps  can  be  used  on 
any  current  whatever 


C-S  SPECIALTIES. 

G-S  Flush  Double  Push  Switch. 

single  Pole— Double  Pole— Commutation;  S  Wire,  4  Wire. 

C-S  Flush  Key  Switch. 

Single  Pole— Donble  Pole— 3  Wire. 

C-S  Flush  Automatic  Switch. 


single  Pole. 


ELECTRICALLY 
MECHANICALLY 
ARTISTICALLY 


PEERLESS. 


C-S  !■  Insh  Double  PnBh  Switch— Donble  Pole. 


THE  GUTTER  ELECTRICAL  &  MFG.  CO., 

S7  So.  lltK  Street,  PMladelphia,  Pa.,  U.  8.  A. 


CHICAGO  INSULATED  WIRE  CO., 


4f4-4l6  Northern  Building,  CHICAGO. 


MICA 

Eugene  Munsell  &  G>. 

^^I8  WATER  ST..  N.  V. 


CUT  •■!>  unci/i  TAPER  RINQS, 

-  India  and  Amber  -  TUBES,    - 

Stamped  Solid  Sheet  SEGMENTS, 

SEQMENTS  TROUQHS. 

....  RHEOSTAT  PLATES,  CLOTH,  &c.  Mica  liisulator  Co. 

S.nJ  for  CM.ei,.  .-J  Pntei.  218  WATER  ST..  N.  ». 


rilCANITE 


W.  H.  SILLS, 
153  E.  UkeSt.,  Chlca 


rH  ruLL  STOCKS  on  hahdj^ 

A.  S.  PARTRIDGE,  SINCLAIR       RANDALL, 

B"k  Commerce  E(dV,  St.  Louis.  59  W.  -Itn  St.,  Cincinnati. 

J.  W.  BROOKS  &  CO..  SiA  Market  St.,  San  FrancLsco. 


HOT  STUFF. 


No  I  we  make  the  final  break  ofl 
from  carbons  so  that  it  is  impOBsi- 
ble  to  get  heat  enough  to  fuse 
points  of  your  copper  contact 
plates;  no  filing  off  of  rough  points, 
no  hangiog  on  after  you  have  had 
a  short  circuit  or  over  load,  bound 
to  work  as  easily  after  opening 
1,000  times. as  it  does  when  opened 
the  first  time. 

AVE  KNOAV  YOtJ  NEED 
OUK  CiBCnlT   BBEAK- 

EB,  and  do  not  see  why  you 
should  delay  writing  u8  any  longer. 
One  burn  oat  will  pay  for  a  dozen 
of  our  instruments.  To  be  Ii8**d. 
on  the  Alternating  or  Di- 
rect Current  Systems. 

"IVrite  ns  at  once. 


SWEET   ELECTRIC   ^    MFC.  CO., 


GRAND  BAPinS,  MICH. 


1S21. 


ISSS. 


Morris,  Tasker  £  Co., 


INC0EP0R4TED 

Offices,  222  224  South  Ttiird  Street 
PHILADELPHIA,  PA. 


PASCAL,  IRO!V  'WOBKS, 

FJiiladelphla. 

DEliAWABE    IKON    M'OBKS, 

HTew  Castle,  Del. 


Manufacturers  of 


Boiler  Tulles, 
Iron  Pijes 
FltUis 


EI/ECTBIC  tlGHT  and  BAIl,- 

AVAY  PIPE  POI/E8  A 

SFECIAIrTT^. 
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CHICAGO  EDISON  CO., 


irsi 


ELECTRIC  LIGHTING  SUPPLIES, 

EDISON  BUILDINB,  139  ADAMS  STREET,  CHICAGO. 


WATERHOUSE- GAMBLE 
ARC  LAMPS. 

Plain  or  Ornamental 

For  Direct  Incandescent  Gircnits. 


Write  for  CATALOGUE 
and  PRICES. 


The 

Most  Economical 

Lamp  Made. 


WE  MANUFACTURE 


Switches  J   Sockets,   Rosettes  ^ 
and  Meceptacles. 


The  Perkins  Electric  Switch  Mtg.  Co., 


HARTFORD.  CONN. 


CHICAGO, 

1537-S  Moiiadnock. 
G.  W.  Conover,  Mgr. 


PHILADELPHIA, 

806  Walnut  St. 
0.  D.  Pierce,  Mgr. 


BOSTON, 

182  Summer  St, 
F.  B.  Smith,  IWgr. 


ELECTRICAL 
TEST  INSTRUMENTS. 


Circular  No.  655,  just  published,  is  a  reduced  price  list  from  our  catalogue  "T." 
The  prices  hold  for  a  short  time  only,  so  interested  parties  should  write  for  the  circular 
immediately.  Special  points  of  note  are  the  low  prices  on  Standard  Resistance  Boxes  and 
Condensers.  Other  instruments  listed  are  "M.  V."  Volt  and  Ammeters,  Electro  Dynamo- 
meters, Kelvin  Electrostatic  and  Multicellular  Voltmeters,  High  Grade  Galvanometers, 
Keys,  etc. 

If  you  have  no  copy  of  our  circular  No.  580  describing  Cable  Testing  Apparatus, 
we  should  be  pleased  to  mail  you  one  upon  application. 


QUEEN  &  CO.,  inc , 


N.  Y.  OFFICE. 

116  Fulton  Street. 


J.  CS.  GBAY,  Assienee, 
1011  Chestnut  St..  Philadelphia. 


HART  SNAP  SWITCHES  I 

STANDARD  SWITCHES,  5  and  10  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Cut  illustrates  d-way  or  coinmtitation 
switch,  controls  a  light  or  group  of  lights 
from  any  desired  number  of  points. 

SEKD  FOB  CATAI<0€)UE. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 


WE  MAKE  MANY  OTHER  SPECIALTIES! 

WHAT  ARE  THEY? 

Send  for  Catalogue 
894  and  see, 

BUTLER  MANUFACTURING  CO.,  46  S.  GliRton  Street,  CHICAGO. 


Mia 
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THE  FREEHMN 


BATTERY 


Estimates  Furnished 

on  Application. 
Prompt  Delivery. 


CELLS. 


Standard  Sizes 

Always  on 

Hand. 


The  composition  used  in  the  manufacture  o'f  these  battery  cells  malces  them  positively  acid-proof,  which  result  has  never  before  been    accomlpished 
providing  additional  strength  to  such  an  extent  that  this  cell  can  be  used  where  no  other  would  be  practical. 

THESE  CELLS  ARE  A  NEW  PRODUCTION  AND  FULLY  GUARANTEED. 


AGENTS  WANTED  IN  ALL  CITIES. 


WRITE  US  FOR  INFORMATION  AND  CATALOGUE. 


Newton  Rubber  Works, 

Newton  Upper  Falls,  Mass. 


MONARCH ! 


Absolutely 
The  Best 


LIGHT. 
STRONG, 
SPEEDY, 
HANDSOME. 


KING  OF  ALL 

BICYCLES. 


Strictly 
Up-to-date, 


I 


FOUR 
MODELS, 

$85.00. 
$100.00. 


MONARCH  CYCLE  CO., 


Factory  and  Main  Office,  Lake  and  Halsted  Sts., 
Retail  Salesroom,  280  Wabash  Ave., 

EASTERN  WAREHOUSE:  97-99  Reade  Street,  NEW  YORK. 
The  C.  F.  Guyon  Co.,  Ltd.,  Managers. 


CHICAGO. 


BRANCHES:  San  Francisco.  Portland,  Salt  Lake  City, 
Denver,  Memphis,  Detroit. 


WESTERN    ELECTRICIAN. 


May  4,    189S 


FONTAINE  CROSSING  &  ELECTRICAL  CO, 

Now  is  the  time  to  place  your  orders  for  Tentilating  Apparatus. 


Sizes:  18  inches  to  96  inches  in  diameter 


iiaiing  .Apparatus. 

Wound  for  no,  220  and  500  volts. 


FULLER'S  PATENT  COMBINATION  FAN  MOTOR 


For  public  buildings,  theaters,  hotels,  restaurants,  factories,  churches,  and  all  places  where  fresh  air  is  necessary. 
What  you  want  is  FRESH  AIR,  not  the  same  air  churned  over  and  over  again,  as  is  the  case  with  toy  Fan  Motors  of 

10  and  12  inch  variety. 

Also  Manufacturers  of         Fullep  Double-Voltage  Dynamo,  Standard  Dynamos  and  Motors. 

Friees  Quoted  on  Application. 

Works  and  Main  Offices,  DETROIT,  MICH. 

Chicago  Oflace:  New  York  Oflace:  Boston  Office:  St.  Louis  Office: 

1020  The  Rookery.  67  Cortlandt  Sr.  Room  20  B,  Equitable  Bldg.  7026  Michigan  Ave. 

ELLISON  &  THOMPSON,  Agts.         J.  JONES  &  SON,  Agts  F.  P.  BARNES,  Agt.  W.  S.  MERKLE,  Agt. 
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WE  MAKE  Storage  Batteries, 

Power gjFAN Motors  ^*to  20  HP. 

Dynamos,  5  tosooLight. 

We  repair  the  bad  ^^^ 
work  of  others.  &   ^3^5   ^"^^^^^ 

do  it  good.  ^Mm.   '^"'"''^' 

THE   DIETERICHS-WARWICK  ELECTRIC 


Ghostly  Union  Telegraph  Co. 

DISPATCH   FROM  HaDES. 

€O.D.^^^/^5^7Z2^'  coot, 
ond dont  ^ut&i^  ^z^ti/l 


IS 


o 

!_« 
■ST 


Three  Speed,  S17.5e. 

COMPANY,   CLEVELAND,   OHIO. 


THE   NEW  /ETNA   LAMP. 


YOU  DON'T  SEE  THE  TWIST  IN  THE  FILAMENT. 

TBIS  LAMP  is  specially  adapted  to  street  and  general  railway  and  steamboat  use, 
because  it  is  absolutely  non-vibratable,  and  we  guarantee  for  it  50  per  cent,  longer  life 
and  better  service  than  any  other  lamp  now  on  the  market.  The  filament  ivill  not  droop 
or  get  out  of  shape  while  in  use,  no  matter  at  tiihat  angle  it  is  burned. 

A  good  lamp  at  a  fair  price.    Ordinary  lamps  at  ordinary  prices. 


AGENTS  WANTED  IN  LEADING  CITIES. 


WRITE  US. 


PATENT  APPLIED  FOE. 


^tna  £lectric  Works,  Hartford,  conn. 


NewYork  Insulated  Wire  Co., 


lole  ACeix3.'u.fEi,ct'u.x>eirs, 


Grimstiaw  White  Gore  and  Raven  Gore  Wires,     Grimshaw  Undergronnd  Lead  Govered  Gables, 

Goipetition  Line  Wires,  Grimsliaw  Tapes  and  Splicing  Gomponnd, 
Yulca  Bnsliings,  all  sizes,  Vnlca  Electrical  Wire  Ducts  for  Interior  Constmction. 


MAIN  OFFICE  : 
13-17  Oortiandt  Street.  New  York. 


X33.su.lA.tecl.    wire    OoxulI3a.zi.7-, 

(  OHIOAGO:  BOSTON:  SAN  FBANOISCO: 

BRANCHES :  i  78-82  Franklin  Street.  OonKresa  Street.  102  Sacramento  Street. 


STANDARD  PLANTE  STORAGE  BATTERIES 

Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

WILL  NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLE. 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TO  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

{  We  will  place  an  equal  namber  of  theae  cella  In  series-circuit  with  any  other  cells  of  lit* 

pilll  I  ryOC'  4  capacity,  Bud  submit  them  to  charge  and  discharge  currents  as  high  as  the  circuit  can  ^ve  and 
UnALLLnUL.    J    receive;  and  we  guarantee  no  distortion  or  deterioration  of  plate  in  our  cells  under  currents  that 

(.  no  other  celt  will  withstand. 


ELECTHIC  FOWES,  STOEASE  COltCFANT, 

Room  1210  Havemeyer  Building,  26  Cortlandt  Street,  New  York. 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


1 
B.  J.  Arnold,  Mem.  a.  i.  e.  e., 

Consulting  Electrical  Engineer, 

Specialty:  Electric  Kailways  and  Power  Sta- 
tions. • 

574-576  Bookery,  Chlcaeo. 

William  H.  Bryan,M.Am.soc.M.E. 

Mechanical  and  Electrical  Engineer. 

ConBUltations,  Beports,  Eetlma^ea,  Plaop,  Speci- 

flcatiODS,  Saperlntendence,  Tests,  Purcbaslng. 

Designs  oJ  Central  Stationa  a  Specialty. 

Tamer  Building,  St.  I^ouis. 

N.  S.  Amstutz, 

Mechanical  and  Electrical  Engineer. 

.Veto  Electrical  Devices  Perfected/or 
Shop  Construction. 

Tests,  Plans,  Eetimates, 
Supervision  and  Expert  Opinions. 

S9  Blacbstone  Bldg.,  Cleveland,  O. 

Owen  Ford, 

710  Secnrity  Bldg.,  St.  I^oois,  Mo., 

Engineer  and  Contractor, 

Electric  Railways,  Lighting,  Power  and  Min- 
ing.     Water  Worhs  Systems.      Power  Plants 
Developed  for  Electrical  Transmission. 

Force  Bain,  j,,^^,^;^;  ^^^ 

cocsaitiDg,             Mechanical  Engineer. 

Designing, 

Superrieing,             Plane,  SpeclficatloDs  and 
ConBtractiPg,            General  Engineering. 
TestiDg.               Expert  In  Patent  Oauees. 

Suite  lGo7,  165S  and  IGr.O 
Monadnock  Building,  CHICAGO. 

The  Allen-Hussey  Co., 

General  Electricians  and  Contractore. 
Electric  light  and  power  construction,  incao- 
dertcent  light   wiring;    telephone,    watchman's 
clocfe,  annnnclator,  burglar  alarm,  electric  bell 
systems,  etc.     EatimateB  furnlehed  from  archi- 
tects' and  engineers'  specifications.    Telephone, 
Main  1061.    Established  1889;  Incorporated  1892. 

211-«i:i  Kandolph  Ht.,  <'hieaso. 

BIHDERS  •'"^flEr"'' 

VULCANIZED  FIBRE  CO. 


£]sa7.^L^r<is^x]z>  1873. 

SOIiE  JHAXrFACTUBEBS  OF 

HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.     Colors,  Red,  Black  and  Gray.    Send  for  Catalogue  and  Prices. 

wn.^'^i^^^^.  OKI.  The  Standard  Electrical  Insulating  Material  of  the  World.    14  Si^^SFl  n.  t 


OF  INSULATED  WIRES  AND  CABLES. 


By  Herbert  Laws  Webb. 

A  New  Book  Just  Published. 


A  Practical  Guide  to  the  Testing  of  Electric  Light,  Electric 
Railway,  Telephone  and  Telegraph  Wires. 


PBICE,  POSTA6E  PBEPAIB,  $1.00. 

SEXD  IN  YOrB  OBDEB  NOW. 


ELECTRICIAN  PUBLISHINC  COMPANY, 

6  Lakeside  Building,  CHICAGO. 


W.  S.  EDWARDS  MFG.  CO., 


MANUFACTURERS  OF 


ELECTROLIERS. 

Combination  Fixtures, 

Electric  and  GombinatioQ  Brackets. 


EXCLUSIVE  DESIGNS. 


LOW  PRICES. 


Our  new  catalogue  of  Electric  fixtures  is  now  ready. 
If  you  buy  fixtures  send  for  same. 

21  and  23  East  Lake  St., 


Electric  supplies. 

Lighting  plants. 

Engineering. 

Contracting. 

Testing. 

Railways. 

Incandescent  wiring. 

Consulting. 


Thayer  Electric  Ce., 

1027  Garfield  Building, 

TELEPHONE  2910. 

Don't  let  your  contracts  until  you  get  our  prices. 
Prompt  attention  given  to  all  orders. 


Pectric  Railway  Supplies 

^^_                  prjTtfy  T^ ™iHlWiW!|^^  The  largest  and  most  prosperous  stree 

^^B  r74^^^^^IHn^^B^lii!i^BBi <-»  nll  nt.tiftrR  nn  account  of  crreater    streiiirtl 


GEARS.    PINIONS.    BEARINGS.    TROLLEYS, 
TROLLEY  WHEELS  AND  HARPS. 

railway  companies  in  the  country  are  using:  our  supplies,  and  they  prefer  them 
and  durability.  Correspondence  Solicited. 


This  is  tlie  Improved 
Nuttall  Trolley. 


Try  it  once,  and  you 
will  want  no  other. 


R.  0.  NOTTALL  COMPANY, 

r.  A.  ESTEP,  President  and  Treasurer. 
J.  B.  McGINLEY,  Vice-President.  F  S.  MARTIN,  Superintendent  of  Works. 

ALLEGHENY,  PA. 

OHAS.  J.  MAYEB,  121i  Eetz  Building,  Philadelphia,  Pa.,  Middle  States  Sales  Department. 
OHAS.  N.  WOOD,  180  Summer  St.,  Boston,  Mass.,  New  Eogland  States  Sales  Department. 
8TANDAED  E'Y  SUPPLY  CO.,  Monadnock  Block.  Chicago,  III.,  N.  W.  States  Sales  Department. 
A.  S.  PARTRIDGE,  Bank  of  Commerce  Building,  St.  Louis,  Mo.,  S.  W.  States  Sales  Department. 
OHAS-  A.  OAVAGNA,  Neave  Building.  Oinclunstl   Ohio,  Central  States  Sales  Department. 
EDWABD  P.  SHARP,  M  Niagara  St.,  BaSalo,  N.  T.,  Northern  StatOB  Saleg  Department. 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS. 

Becent  Improvements  made  In  the  New  American  Turbine  have  Increased  the  power  as  per  their  dlami 
eter,  and  produced  greater  efficiency  from  whole  to  half  water  than  any  other  turbine,  as  evidenced  by  the 
foUowing.  copied  from  certified  tests  made  at  Holyobe  Mass.,  on  the  dates  named,  and  signed  by  A.  F.  Sink, 
man,  engineer  In  charge  of  experiments,  and  E.  S.  Waters,  hydraulic  engineer. 

The  originals  of  these  certificates  and  tests  of  other  sized  wheels  can  be  seen  at  onr  office. 


Test  of  a  45-inch  Wheel-Jaly  9,  1894. 

Test  of  a  43-inGb  Wheel  -July  14,  1894. 

Head. 

Rev.  per 
Mln. 

On.  Ft. 
per  Sec. 

Horse 
Power. 

P'rCent 

Head. 

Rev.per 
MiD. 

Cn.  Ft.  1  Horse 
per  Sec.j  Power. 

P'rOenl 

Whole  Gate 

% 

I    :: 

16.06 
16.42 
16.78 
1T.03 
16.8S 

119.17 
122.00 
117.33 
111.83 
118.67 

141.68 
127.18 
112-60 
98.12 
82.07 

205.27 
196.19 
175.74 
149.99 
118.40 

79  76 
82.58 
82.18 
79.31 
75.62 

Whole  Gate 

16.33 
16.66 
16.69 
17.13 
17.48 

128.00 
134.80 
129.33 
125.26 
121.00 

134.18 
120.85 
104.86 
92  76 
70.80 

199.66 
188.14 
162.89 
142.40 
98.86 

80.60 
83.09 
82.77 
79  21 
70.60 

For  information  and  aatalogue  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO..Da;ton,OJ.S.  A. 


™UFACTORY. 


ii, 


^  ^  J44'i56  Cr££ne  St 
,  Stat/qh  G 


COMMUTATORS 

REFILLED. 

Sionx  City  Brass  Works. 

SlOrX  CITT,  IOWA 


PORTER  &  BUERDORF. 

SALES  AGENTS  FOB 

DETROIT  SYSTEM   STREET   R'Y    MOTORS, 
Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  sold  loifh 
guarantee  of  20,000  miles  without  repairs.  Instal- 
lation of  storage  battery  lighting  plants  a  specialty 
Room  »^0$,  No.  'Z\  Qnincy  St.,  Chlcaso. 


SILK  BRAID 


For  Incandescent 

Lamp 

Filaments. 

^  \      The  greateet  care  taken  in  prodncing  a  nniform  article. 

O'; 

BOSTON  BRAID  MFG. CO., 

27  Beach  Street,  Boston,  Mass. 


FUSE  WIRE)  *=»"<=«*. 

AND     LINKS  V  capacity. 

FORIALL  SYSTEMS.    )  "^"""Xfo™. 


The  Independent  Electric  Co., 

39tti  St  and  Stewart  Ave.,  Chicago. 


PLATINUM 
F«r  all  PurpoBaa. 
Scrap  and  Native  Platlnnm  ParohKsed, 
BAKER  &  CO.,  408-414  New  Jersey 
Railroad  Ave..  Newarlc,  N.  J- 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


Save  Money  and  Economize 

BY  USINQ 

GREEN'S 
ECONOMIZER 

FOR   STEAM   BOILERS. 

Can  be  applied  to  any  type  of  boiler    without 
stoppage  of  worta. 

High  temperature   of  feedwater  Tiuch  above 
boiling  point. 

Catalogues,  Plans  and  Specification 
-£— S^fe  ^^  Application. 

SOLE  MAKERS  IN   THE  UNITED  STATES. 


THE  FUEL  ECONOMIZER  CO., 


MATTEAWAN,  N.  Y. 


CHICAGO  OFFICE, 


574  THE  ROOKERY. 


A  TestifflODial  from  tie  Lalioratory  of  Tlos.  A.  EJison, 

Orasge,  N.  J.,  February  6,  1894. 
CLONBROCK  STEAM  BOILER  WORKS,  Brooklyn,  N.  Y. 

Dear  Sirs: — Your  letter  of  the  30th  ultimo  is  received.  I  have  a  Climax 
boiler,  and  it  is  giving  great  satisfaction.  Taking  everything  in  consideration,  it 
is,  in  my  opinion,  practically  and  theoretically,  the  best  boiler  so  far  invented. 

THOS.  A.  EDISON. 

Every  Light  and  Power  reader  of  the  Western  Electrician  would  do  well  to 
commit  to  memory  the  above  testimonial. 


fi^  T^TT^^xa  '^  TTvr  J  J 


CLIMAX  STEAM  GENERATOR 

Has  been  acknowledg'ed  by  all  practical  minds  the  best  boiler  invented. 

MANUFACTURED  BY 

The  Clonbrock  Steam  Boiler  Co., 

564,  566,  568  and  570  SMITH  STREET, 

SEND  FOR  NEW  CATALOGUE.  BBOOKIiTK,  HT.  Y. 

GEO.  P.  FI/INSI,  Room  31  Eiinitable  Bide-,  Boston,  Ilass.,  New  England  Agt. 


BINDERS  ^''T"^"  ^^''^Ti'o'Ait, 

"^  "  #  ■   ^    ^  ■  I     ^^  ONE     DOLLAR. 


THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work. 

Oives  more  power  as  to  tUameter  witli  a 
higher  percentage  of  nseflil  effect  than  any  other 
TFater-trheel  heretofore  made.  All  sizes,  right  and  left 
hand,  aro  built  from  patteros  perfected  under  eyetematlo  testa  la 
the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  uosatlsfaotory,  «n4 
those  contemplating  the  Improvement  of  powers,  will  find  It  t« 
their  interest  to  confer  with  tne,  an  t  am  n^illing  to  guar* 
antee  resnltt^  where  others  have  failed,  no  mat- 
ter iThat  make  of  torbine  has  been  in  nse.  STATE; 
RROCIREIIEMTS     ANI>     (^£ND     FOB      CATA- 

i.oeiiE. 

S.  MORGAN  SMITH,  York,  Pa. 

Estlmatea  fomlahed  for  complete  power  vlants  ao4 

Teanltfl  maronteed. 


:xi 


ELKHART  TRANSFORMERS, 

HORNBERGER  ELECTRIC  MFG.  CO.. 

ELKHART,  INDIANA. 


350,000  HORSE=POWER 


of  our  Vaciitim  Feed  Water  Heaters  and  Puri&ers  couk 
not  have  been  installed  unless  the  constant  investigations  hai\ 
clearly  demonstrated  their  saving  capabilities.  '  Our  Catalogue', 
^  ill  fully  enlighteti  you,  and  will  be  sent  if  desired.  We  alst\ 
build  the  Webster  Separator  and  Williames  Vacuum  System  o. 
Steam  Heating.  

Warren  Webster  &  Co., 


NEW  YORK,  39  Cortlandt  Street. 
CHICAGO,  Monaduook  Building. 


CAMDEN,  N.  J 


in:. 


Mav 


1S9S 
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THE  TOTAL  HORSE  POWER  OF 

WESTINGHOUSE    ENGINES 

XO«    IN  I  SE 

EXCEEDS  HALF  A  MILLION! 

COIWIPOUND,    5  to   I  ,000  H.  P..    Uaequaled    Simplicity,     High    Fuel    Duty, 
^"^"^■^^■^^"^^^^^■^"^^^^^^"■■^"■'■^     and  Moderate  Ccs^ 
STANDARD,   5  to  250   H.  P.,   High-Class  Automatic,  for  general  use. 

JUNIOR,   B  to   75   H.  P..   For  service  demanding  a   strong,    durable   and   efficient 

""^^^■■■^^■"^^^"■"^^^"^"■■^       automatic  engine  at  a  low  price. 

CATAI.O«iUE  OBI  APP1.ICATI01V. 

TheWESTINGHOUSE  MACHINE  COMPANY, 

PITTSBURG,  PA.,  U.  S.  A. 

SELLING  OFFICES: 
26  Oortlandt  St.,  New  York,  N.  T.  171  La  Salle  St.,  ClUcago,  III.  63  State  St..  Boston,  Mass. 

Westlnghoaee  Bldg.,  Pittsburg,  Pa.         210  Drexel  Bldg.,  Philadelphia,  Pa.      37  College  St.  Charlotte,  N.  0. 
21-23  Fremont  St.,  San  Francisco,  Cal.     259  Main  St.,  Salt  Lake  City,  Utah.       Wonderly  Bldg.,  Grand  Baplda. 
All  Offices  of  the  Westinghoase  Electric  &  Mfg.  Co.  And  All  Foreign  OoontrieB.  Mich. 


THE  OTTO 


and 
Natural  Oas 


Gas, 
Gasoline 

ENGINES 


Electric  Lighting. 

Sizes  2  to  2B0  H.  P. 

Electric  Light  Plants  in  Operation  from 
2  to  250  H.  P. 

The  Otto  Gas  Engine  Works, 

PHIIiAI>EI.PHIA. 


WE  DON'T  MAKE  ANYTHING  ELSE 


send  for  Catalogue  '*A" 

And  Printed  natter. 


UT  TobnlaT  and  6-incli  Tube  Boilers,  Flange  Steel,  Weldless  Braces,  Eclipse  Manboles. 

FULTON  STEAM  BOILER  WORKS,  RICHMOND, M 


, •••••••• t 


THE  BROWNELL  &  CO.,  Dayton,  Ohio, 


Manofacturers  of 

AUTOMATIC, 

THROTTLING 

ENGINES, 

BOILERS, 

STANDPIPES, 

TANKS  and 

GENERAL 

SHEET  IRON 

WORK. 


Having  one  of  the  largest  boiler  manufactories  in  the  country, 
equipped  with  the  latest  and  most  approved  machinery,  we  are 
prepared  to  equip  Complete  Steam  Plants  ready  for  operation. 


BINDERS 


For  the  Western  Electrician 

Electrician  Publishing  Co., 
G  liakeeide  Bldg..       -       Chicago. 


$1.00 


J.  C.  BRILL  COMPANY,  PHILADELPHIA, 

BUILDEBS  OP  EAHiWAY  AND  TEAMWAT  OAES  OF  ALL  GLASSES. 


Special  attention  given  to  the  building  of  Electric  Motor  and  Trail  Oars. 
Iders  of  BrlU  No.  31  Tmok with  solid  forged  frame,  and  ^'Eureka"  Maxlu^nm  Traction  FlTotal  Track. 


THE 
IMPROVED 


ROOT 


WATER 
TUBE 


BOILER. 


Best  Adapted  to 

High.  Pressures. 

HIGHEST  ECONOMY. 

Absolutely  Dry  Steam. 


ABENDROTH  &  ROOT 

MFG.  CO., 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R'y, 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'clock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  office,  207  Clark  Street. 


NORTH  STAR  POINTS 

Is  the  title  of  a  hook  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  &  Northern  R.  E.,  and  is  a  valuable 
publication  for  business  men  and  toariste  who  may 
be  interested  in  the  development  of  the  agricult 
ural,  mineral  and  timber  resources  of  Northern 
WiBconsin  and  the  Upper  Peninsula  of  Michigan. 
This  boob,  together  with  an  illustrated  pamphle 
telling  "-'Where  th€  Trout  Hide"  will  be  sent  free 
upon  appUcatioD  to  Geo.  H.  HeafEord,  General  Pas- 
senger Agent.  "North  Star  Eonte,"  Ohicaeo,  111 


liiiuroved  Kucine  High  S^peed 


SUPERIOR'  RE60lAnON 
A«D  ECONOMY  roB.  . 

fiECTRIcllGmiNS 

A^SENERAL       '    ""^ 
'g^^  PURPOSES 


All  sizes  carried  lu 

stock. 
Over  2,000  in 

use. 


Marine  and 

Yacht  Engrines. 

Porcupine 

and  Tiabnlar 

Boilers. 


EaciDe 
nardffare  lo.,  wobks:  racinb,  wis. 

W.  F.  PARISH,  General  Sales  Alanager, 

E,  Marquette  Building,  Chicago. 


jnZ     GENUINE 

INGOTS  i  MAKUFACrURES 

BEAR    OUR 

REfi.TRADE  MARKS. 


"^Ul/A-^SAxrr,M,. 


PHOSPHOR- BRO  N  Z  E 

Ingots,  Castings,  Wire,  Sheet  &c. 

TheRhosphor  Bronze  SmeltincCo.Limited 
2  200WashingtonAve.,Phil/idelphia.,Pa. 

ORIGINAL  MANUFACTURERS  OF  PHOSPHOR-" 

Bronze  in  the  United  States  and  Sole 
Makers  of"ELEPHANTBRAND"Phosphor-Bronze. 
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Westinehouse  Electric  &  Mfe.  Co., 

Sole  owners  of  the  fundamental  patents  covering  Polyphase  Alternating  Current 
Motors,  issued  bv  the  United  States  Patent  OflSce  to  Nikola  Tesla. 

The  system  adopted  by  the  Cataract  Construction  Company  for  their  great  plant 
at  Magara. 

Especially  adapted  to  transmission  of  power  over  great  distances. 

The  ideal  system  for  distribution  of  power  in  factories  and  mills. 

All  machinery  in  the  New  Works  of  the  Westinghouse  Electric  &  Manufac- 
turing Company  at  East  Pittsburg,  Pa.,  is  driven  by  Tesla  Polyphase  Motors, 
supplied  from  a  central  power  plant. 

RESULTS: — High  Efficiency  as  compared  with  ordinary  methods  of  shafting 
and  belting:  Convenience,  Economy  and  Flexibility  secured. 

Inspection  invited. 


NOTICE  IS  GIVEN 

That  induction  motors  operated  by  the  so-called  "Monocyclic"  system  offered  for 
sale  by  the  General  Electric  Company  are  in  fact  multiphase  motors  and  are  broadly 
covered  by  the  patents  of  Nikola  Tesla  owned  by  the  Westinghouse  Electric  & 
Manufacturing  Company. 

The  motors  and  system  of  distribution  advertised  by  the  Stanley  Electric  Com- 
pany of  Pittsfield  are  also  an  infringement  of  the  Tesla  patents. 

Suits  have  been  brought  against  each  of  these  companies,  and  are  being  pressed 
to  a  hearing  as  rapidly  as  possible. 

It  is  the  purpose  of  the  Westinghouse  Electric  &  Manufacturing  Company  to  bring 
suits  against  all  users  of  apparatus  infringing  the  Tesla  patents,  in  order  that  the  rights 
of  the  company  may  be  enforced. 

WESTINGHOUSE  ELECTRIC  £  MFG.  CO.. 


Branch  Offices  in  all  leading  cities. 
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The  Electric  .Storage  Battery  Co. 


DREXEL  BUILDING 


PHILADELPHIA,  PENNSYLVANIA 


Caif  OWNERS 
^~^        of  a/I  Storage  Battery  Patents 
heretofore  controlled  by  the 

General  Electric  Co. 

The  Brush  Electric  Co. 

The  Edison  Electric  Light  Co. 

The  Consolidated  Electric  Storage  Co, 

The  Thomson-Houston  Electric  Co. 

General  Electric  Launch  Co, 

The  Accumulator  Co.     ■ 


SOLE 
MA  NVFA  C  TUKE  RS  OF 


hloride  Accumulator 


it:!!tt!i;utmnuumuii;:iin 


TRADE  MARK 
REG.  SEPt  II.  ix,), 


Catalogue  giving  capacities,  dimensions, 

weights,  prices,  etc.,  on 

application. 


m$:s 


Experience  absolutely  proves  that 
Electric  Light  and  Power 
Plants  cannot  be  reliably 
or  economically  operated 
without  Accumulators. 


ELECTRICAL  STORAGE  CELLS  OF   ANY   DESIRED   CAPACITY 


The  S.  K.  C.  Two  Phase  Alternating  Current  System, 

THE  FIRST  AND  ONLY  COMPLETE  AND  PERFECTED  SYSTEM  BY  WHICH   LIGHT    AND    POWER    CAN    BE 

SUPPLIED    FROM   THE   SAME  GENERATOR  AND  CIRCUITS.    POWER  TRANSMISSION  AND 

DISTRIBUTION    MADE  PRACTICAL    AND     COMMERCIALLY    SUCCESSFUL. 


POINTS   OF   SUPERIORITY: 

Our  system  is  much  more  simple  and  consequently  more  durable  than  any  other,  either  direct  or  alternating. 

Our  generator  is  much  more  efficient  than  any  other  alternator,  requires  less  attention  and  absolutely  no  supplies 
except  lubricant  for  bearings. 

It  is  practically  self-regulating  without  the  loss  of  energy  involved  by  compounding  or  compensating.  Other  multi- 
phase machines  require  a  balance  of  load. 

We  have  entirely  eliminated  from  our  generators  the  usual  sources  of  trouble,  expense  and  interruption  of  service: 
i.  e.,  the  revolving  armature,  commutator,  collector  rings,  brushes,  etc. 

They  can  be  built  for  any  voltage  from  no  for  isolated  lighting  to  the  high  voltages  required  for  power  transmission 
work;  in  latter  case  doing  away  with  the  expense  and  loss  of  step-up  transformers;  the  usual  central  station  machine  can 
be  connected  at  will  for  either  1,000  or  2,000  volts. 

The  motors  excel  in  simplicity  of  construction;  in  starting  torque  and  simplicity  of  starting  device;  in  efficiency  in  the 
manner    in    which    they     take    current     in     proportion  to    their   load,     and    in     uniformity    of   speed    under     different . 
conditions  of  load. 

Our  transformers  insure  satisfactory  service  and  the  greatest  economy.  We  are  prepared  to  fill  all  orders  promptly, 
and  carry  a  full  stock  of  transformers  in  Chicago. 


Patents 


— Our  apparatus  is  novel,  different  from  anything  heretofore  made,  and   cov- 


infringing  patents  belonging  to  others,  and   shall  avail  ourselves   of  the   patents   under   which 
we  operate  to  protect  ourselves  from  piracy  by  other  manufacturers. 


STANLEY  ELECTRIC  MANUFACTURIN8  CO., 


PITTSFIELD, 

■   •    ■   ■    InASSa 


Western  Office,  305  Bearborn  Street,  Chicago,  111. 


m 
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^^ 


POROUS  .> 

^^-f."^    1895 


'niiy  not  set 
the  best  ? 


1888 


# 


X^^*"  Give  ns 

^^^1^    -J^  trial  order. 


■CUPS 


884.00  SFECIAIi 

To  Introduce  bur  Dyna- 
mos and  Motors  of  larger 
capacity,  we  are  making  a 
specialty  of  a  high-grade 
8-!ight,   16  C.  P.,  110  TOlt 
Dynamo,  retaining  all  the 
■  special   features    of    onr 
glarger  machines  atasar- 
Iprising  low  price.     Send 

"for  circul'ar  No.  22. 

BOTil  &  £CK,  Manufactarers  Dynamos  and 
Motors,  84  Market  St.,  Chicago. 


(^ELTINCr. 


^SHULTZ  PATENT      - 
WOVEN  LEATHER  LINK  BELTING 

8t  lionis,  3Io    USA 


GENUINE  RAWHIDE 

t^CE  LEATHER. 

r^ej^ULTZS  PATENT 


£ULLEY  COVER. 
'BELT   DRESSING 

AND 


■?.«'? c^^i^LT  CEMENT. 
^endJor(Trculars 
BEiNCHE3:  164  Snmmer  at.,  Boston;    113  Liberty  St.,  New  York;    129  North  3d  St.,  PhUadelpWa; 


STUDY  ELECTRICITY  AT  HOME 

By  our  correspondence  method.    Thorough  instruction,  with  FREE  APPARATUS.    Moderate  terms. 
Diplomas  awarded.    Oatalogue  free.   Scientific  JllaclliniSt  1  o,,  90-91  AtwaterBldg.,  Cleveland,  O. 


ULL' THREAD  AT- ONE  CUT- 

'ALL-PARTS  SUBJECT  ToWEftR ARE- 
CASE  HARDENED.-ALL-  0UIDE5-  of- 
I  HARDEMED -STEEL-  *^»"-- 
'        ADJUSTABLE -DIES 
EXACT  SIZE-  IROMAMD-  '/32s  OVER 
,3I2E  IRPM .  CUT:WiTH-5Ant-DIE' 
j^z/a  ■/'o/?  'es°  p/ie^ 

/J.l.U^T/?ATeO  ■  CArA100U£r- 

^N.i:°.^.!.V..CHICA6Q-lLL-U-5A] 


FIRE! 


The  destruction  of  our  works  by  fire  on  April  7,  was  almost  complete. 

We  have  already  resumed  manufacturing;  and  are  making  limited  shipments  which  are  daily  increasing. 

Send  us  yoxiT  Orders,    We  will  fill  them  with  reasonable  dispatch,  or  advise  you  promptly  if  we  cannot. 

CROCKER-WHEELER  ELECTRIC  COMPANY, 

;  Manufacturers  and  Electrical  Engineers, 


3>J©-c«r  "yeariL 


OliloaBO- 


Boston. 


FIRE! 


SIZEIil  TF  TO  !i50  H.  P. 


COMMERCIAL  ELECTRIC  COMPANY, 


119  South  Tennessee  Street, 


INDIANAPOLIS, 


INDIANA. 


DYNAMOS  and  MOTORS. 


INCANDESCENT  LAMPS. 

\ 


Hannfaetiirea  by 


^Xk\UIVVJW^M> 


WRITE  FOR  REDUCED  PRICES. 


3O09   to  301?  Pine  St.,  St.Iionis.Ko. 


fel 


CEDAR 


STREET  R,  R,  TIES. 

TJie  Valentine^ClarTc  Co,, 

704-706  ROOKERT,  -  _  .  CHICAGO. 


THE  MEDBERY  INSULATION 

i    f    ALUMINUM  BRONZE 

OVERHEAD  J  "      ' 
'^  ^  TROLLEY  .^  "^ 
<^-n  -•-EBUIPMENT. 

FO/l    ELECTRIC  RAILWAYS. 


THE   FIBERITE   CoV  _ 

MECHANICVILLE.N.Y. 


SELLING  AGENTS: 


ro/=>_sALE_/N .£:\/Ef)y  c/r-r. 


Chicago,  HI. 


A.  W.  SOLOMON, 

Savannah,  Ga. 

REGER  &  ATWATER, 

Sao  Francisco,  Cal. 


Books 


On  electrical  subjects  sent  to  any 

address  on  receipt  of  price,  postage 

Electrician  Publisliing  Co., 

6  i:,ake8lde  Bldg.,         -  CHICAGO. 


Free. 


THE  "LEWIS" 


Improved 
Gas  and  Vapor 
Engine 

For  Rnnninir  Isolated 
£lectric  Plants, 


Is  warranted  to  give  a  perfectly 
steady  light,  and  to  produce  the 
same  cheaper  than  gas  and  very 
much  cheaper  than  i(  purchased 
from  a  central  plant. 

For  prices  and  particulars  In- 
quire of  the 


WEBSTER  MFG.  CO., 


1075  IVest  Fifteentli  8tree<i'^ 
03 


Electric  Lighting  and 
Power  Apparatus. 


THE 


The  Brush  Double  Arc 
Lamp  Patents  sustained  by 


repeated  declslona 
ofTJ.  S,  Oourts. 


BRUSH 


ELECTRIC  CO., 


No.  ],0  Arc  Dynamo,  lOOligbts,  2,000  candle  power. 


Agencies  In  all  large  oltleB, 

The  EuBsell  &    Officer   Eleotrloal 
Oonstractlon  Co.,  Denver,  Ool.  

Bsgnaii  &  HiiusiYokohama,  Japan.  Office  and  fPorks,  Cor.  Belden  and  aiaaon  Stg., 


MASS.  INSTITUTE    i 

OF-  \ 

NOLOGYi 
11  1895    I' 

RY.J: 


$3  per  Annum. 


EVERY  SATURDAY. 


J  O  cents  per  Copy. 


Vol.  XVI 


CHICAGO,  MAY  ii,  1895 


No.  19 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

*''h.''r.'hixson.'""         Simplex  Electrical  Company, 

1137  Monadnock  Block.  CHICAGO.  75-8t   Cornhill,  BOSTON,  MASS. 

INSULATED  WIRES  and  CABLES 

Aerial,  Under^^ronnd  and  Submarine, 

for  Telephone,  Telesrapli,  IiiKht  and  Power. 

H.EBITE  TAPES*  Write  for  catalogues,  samples  and  prices. 

W.  B.  BBIXEX,  3Ifr.,  J.  E.  HAM,  €ien<l  Agent 

|(»)  a03  Broadway,  Biew  York. 

S.  F.  B.  3IOBSE  &  CO.,  CAIiIFORNIA  BliECWKS., 

Chicago,  111.  San  Francisco,  Cal. 

■SKVr  OKI/BANS  BIiEC.  CO.,  Kew  Orleans,  l.a. 


Curve  S^iouJinj 
HiinUniBte  ,1    JuiJlt  Pouirr  .1  iW  ftit»ri  oflJ  ^W  ln«lii 
.tc«.il..l  E.HF. 


WE  GUARANTEE  THE  RESULT  ON    PACKARD   LAMPS. 

KE^T  VOKK  and  OHIO  CO.,  IVarren.  Oliio. 


(lEO.  T.  MANSON, 

Genu  Supt. 


W.  H.  BODGINS, 

Secretary. 


THE  OKONITE  COMPANY, 


LIMITED, 


13  Park  Row,  New  Yorkc 

INSULATED 

WIRES  aldCABLES, 

For  Aerial,  Submarine  and  Underground  Uic. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
-tssc.  m»k.  OI(onite  Waterproof  Tapt. 

BRANCHES-Chlcago.^  Boston,  Philadelphiia,  Pittsbargli,  Minneapolis,  Cincinnati, 
Kansas  City,  Omaha,  LouUville,  St-  Loais.  San  Francisco,  l^ondon  and  So.  America. 


i-ON'-!: 


Send  for 
jSamplea. 


PARTRIDQE 
CARBON  GO. 


Sandns! 
Otiio. 


ROLL-DROP 


aOMMUTATOB  BAHS. 


FOREST  CITY  ELECTRIC  WORKS, 


Cleveland,  Ohio. 


NatloRal  India 

Rubber  Co.'s 

Wires  iiKi  Cables. 


Factory  and  Ofaces; 


FREDEBICE  S.  mNOTT,  General  Manager. 

BKANCHES:  .....^_.».       „     . 

NewTorkOfflce.481  Broadway.  H.L.Burdlck,Mer.  RDICTni      R    I 
San  Francisco,  577  and  679  Market  St.                          Ullltj  I  Wb,  ■■■  ■• 
Cbicago,  MetropoUtan  Electric  Co.,  186-188  Elftli  Ave.  

ESTABIilSHED  1889. 

The  GolQinMa  IncandesGent  Lamp 

SUPERIOR  TO  ALL  OTHERS  IN    ECONOMY,  LIFE  AND 
MAINTENANCE  OF  CANDLE  POWER. 

WE  CHALLENGE  COMPARISON,       SATISFACTION  GUARANTEED. 

e 
Prompt  Shipments  from  St.  Louis,  New  Yorlc 
or  San  Francisco  Stock. 


THE  COLUMBIA 

Incandescent  Lamp  Co., 

Main  OIce  and  Factory,  1910. 1912  and  19U  Olire  St.. 


New  York  Office,  1103  Havemeyer  Bnilding. 
Chicago  Office,  1236  Monadnock  Building. 
San  Franciaco,  Gal.,  Paul  Seller  Electrical  Works. 
Boaton  Office,  620  Atlantic  Avenue. 


ST.  LOUIS,  MO. 


Aetna  Railway  Insulators, 
Anderson  Line  Material, 

Manufactured  solely  by  ALBERT  &  I.  M.  ANDERSON, 

289  to  293  A  Street,  Boston,  Mats. 

Correspondence  Solicited. 


MANUrAOTDEEK  OF 

INSUIaATED    XSImXSGTRIG    WIRE, 

fil,]£:x:ibi:,e:  cobds  and  oa-BI^ss. 

SOO  and  S«S  North  Tbird  Street.       -        -        PHU.ADBI.PHIA,  PA. 


BEST  OF  ALL  IS 

Hade  by  J.  H.  BTTIHNEIiIi  4  CO.,  76  Cortlandt  St.,  Sew  Tork. 
Beit  Conatrnotlonand  Ingredients.  Strongest,  most  Durable  and  Beliable.  Size  6z3Hi  «0  cti.  pw  wlL 
LIBEBAL  DISCOUNTS. 


ELECTRICITY 

Mechanics;  Mechanical  Drawing;  Architecture;  Architectural  Drawing  and  Design- 
ing; Masonry;  Carpentry  and  Joinery;  Ornaiiientul  and  Structural  Iron  Work;  Steam 
Engineering  (Stationary,  Locomotive  or  Marine);  Railroad  Engineering;  Bridge 
Engineering;  Municipal  Engineering;  Plumbing  and  Heating;  Coal  and  Metal  Min- 
ing'; Prospecting,  and  the  English  Branches.  Until  furtner  notice  eiperimental 
apparatus  will  be  farnished/ree  to  shidenta.  Send  for  Free  Clrcalar,  stating  the  sub- 
ject you  wish,  to  study,  to 

The  International  Correspondence  Schools,  Scranton,  Pa. 


r^^^ 


M 


:-^^L 


MANY  SWITCHES 

HAVE  COME  AND  GONE,  BUT  THE 

NEW  ENGLAND  SWITCH 

IS  STILL  THE 

PEER  OF  ALL. 

TEY  THEM  AND  WONDER  WHY  YOU  EVEE  USED 
ANY  OTHER. 

O.  S.  PLATT,  -  88-102  Cannon  St.,  Bridgeport,  Conn. 


•T„        '^ 


WESTON  ENGINES. 


High  Pressure  Boilers. 

Complete  Power  Plants* 

Estimates  and  Drawings  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 

BEPKESEXTATIVUS, 

JDLIAN  SOHOtL  &  CO.,  -  126  Liberty  St.,  N.  T.  Olty. 
HOFF-MiN-RUSSELL  CO.,  -  82  Lake  St..  Chicago,  IlL 
SCKANTON  SUPPLY  &  MACH'T  CO..  -  Scranton,  Pa. 
THOS.  K.  CAF.ET  &  BEOS.  CO..  56  LlBbt  St.,  Baltimore,  Mi. 
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ORNAMENTAL. 

NOISELESS. 


a  2  Yoits. 
104^  Yolts. 


COMPACT. 

EFFICIENT. 


10  Incln.  Ka.rL. 


SEIKF    STARTINQ 


MOTORS 


ALTERNATING 

60  Cycle — 125  Cjcle 

CIRCUITS. 

1,800    REVOLUTIONS    PER    MINUTE. 


The  Armature 


is  a  wheel  made  of  iron, 
steel  and  copper.  It  has 
no  insulation  to  break  down 
and  no  small  conductors  to 
overheat 


No  Commutator. 


No  Brushes. 


Tlie  Field 


is  multipolar.  The  poles 
are  wound  with  thoroughly 
insulated  wire,  well  protect- 
ed against  damage.     .     .    . 


No  Rheostat. 


No  Friction. 


CENERAL  ELECTRIC  COMPANY 


9 


MAIN  OFFICE,  SCHENECTADY,  N.  Y. 

SALES  OFFICES: 


Bostoo,  Mass.,  180  Summer  Street. 

New  York.  N.  Y.,  44  Broad  Street. 

Syracuse,  N.  Y.,  244  West  Fayette  Street. 

Buffalo,  N.  Y.,  Eiie  County  Savings  Bank  Building. 

Philadelphia.  Pa.,  50g  Arch  Street. 

Baltimore,  Md.,  227  East  German  Street, 

Pittsburg,  Pa.,  425  Wood  Street. 


Atlanta,  Ga.,  Equitable  Building. 
Cincinnati,  Ohio,  420  West  Fourth  Street. 
Columbus,  Ohio,  14  North  High  Street. 
Nashville,  Tenn.,  308  North  Summer  Street, 
Chicago,  111.,  Monadnock  Building. 
Detroit,  Micli..  13  Rowland  Street. 
Omaha,  Neb.,  309  South  13th  Street. 


Foreign  Dept.  ]  Schenectady,  N.  Y. 


NewYork  Office,  44  Broad  St. 


Kansas  City.  Mo. .  New  York  Life  Building. 
St.  Louis,  Mo. ,  Wainwright  Building. 
Dallas,  Tex.,  Corner  Elm  and  Griffin  Streets, 
Helena,  Mont. ,  Electric  Building. 
Denver,  Colo.,  505  i6th  St.,  Kittredge  Bldg. 
San  Francisco,  Cal.,  15  First  Street. 
Portland,  Ore.,  Front  and  Ankeny  Streets. 
Seattle,  Washington,  Bailey  Building. 

Carada,  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ont. 
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Reisinger,  Hugo  x 

Roebling's  Sons  Co..  J.A..  xxiv 

Rockford  Torch  C    xs 

Roth  Bros.  A  Co xxiv 

Royal  Electric  Co xiii 

Samson  Cordage  Wks xii 

Scientific  Machinist  Co..    

Shultz  Belting  Co xxiv 

Siemens  A  HalskeElec.Co.  

Simplex  Electrical  Co., The,     i 

Sioux  City  Brass  Works..    

Smith,  S.  Morgan xx 

Standard  Paint  Co xii 

Standard  Thermometer  Co.   vi 

Standard  Underground  Ga- 
ble Co 

Stanley   Electric  Manufac- 
turing Go  — 

Stilwell-Blerce     A    Smith- 
Vaile  Co xiv,  xv 

Sweet  Elec.  A  Mfg.  Co xvi 

Thayer  ElectricCo xix 

United  Electric  Improve- 
ment Co vi 


Valentine-Clark  Co xii 

Vulcanized  Fibre  Co xix 

Waguer  El.  Mfg.  Co ix 

Wa'ker  Mfg.  Go 

Wallace  Electric  Co xiv 

Want  Advertisements xiv 

Webster,  Warren  A  Co 

Wertheim,  Ed 

Western  Electric  Co vi 

Western    Telephone     Con- 
struction Co X 

WeBtinghouse  Elec.  and  Mfg. 

Co iv,  xxli 

Westinghouse  MachineCo .  xviii 


CLASSIFIED  LIST. 

I  Aceamolators. 

I       Boswell  A  Co.,  D.  E., 

I      Bradbury-Stone  Elec.   S.  Co 

Cons.  Electric  Su  rage  Co. 
I      Electric-Power  Storage  Co. 

Electric  Storage  Battery  Go 

Porter  &  tiuerdorf. 
AnnnDClators. 

Central  Electric  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Ostrander  ACo.,  W.  R. 

Partriek  A  Garter  Co. 

Proctor-Raymond  Elec.  Co. 
Arc  JLampB. 

Am.  Gas  Engine  Elec.  Co. 

C  A  C  Electric  Co. 

Central  Electric  Co. 

Clark  Electric  Co. 

Corey.  R.  B. 

Crocker-Wheeler  Elec.  Co, 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Go. 

Helios  Electric  Co. 

Little,  P.  P.  Elec.  G.  A  S.  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Standard  Thermometer  Go. 

Westingnouse  El.  A  Mfg.  Co. 
Arc  l<isht  Cord. 

Samson  Cordage  Wks. 
Batteries  and  .lars. 

Andrae  .V  Sonp,  J, 

Boswell  A  Co.,  D.  E. 

Bradbury-Stone  lilec.   S.  Co. 

Bunnell  A  Co.,  J.  H. 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Dearborn  Electric  Co. 

Edgerton  Pottery  Co. 

Electric  Appliance  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Hemingray  Glass  Co. 

Leclanobe  Battery  Co.,  The. 

Miamisburg  Electric  Co. 

Newton  Rubber  Wks. 

Partriek  A  Carter  Co. 

Wallace  Electric  Go. 

Western  Electric  Co. 
Bells. 

Andrae  A  Sons,  J. 

Central  Electric  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Gillette.  E.  A  P. 

Huebel  A  Manger 

Ostrander  A  Co.,  W.  R. 

Partriek  A  Carter  Co. 

Proctor-Raymond  Elec.  Co. 

Western  Electric  Go. 
Beltine, 

Shultz  Belting  Co. 
Bicycles. 

Monarch  Cycle  Co. 
Boilers. 

Abendroth  A  Root  Mfg.  Co. 
Babcock  A  Wilcox  Co.,  The. 

Brownell  A  Co.,  The. 

Erie  City  Iron  Wks. 

Fulton  Steam  Boiler  Wks. 
Moyes,  L,  M. 
Racine  Hardware  Co. 
Weston  Engine  Co. 
Bool£8,  £lectrlcal. 

Electrician  Publishing  Go. 
BroDze. 
Besly  &Co.,  Chas.  H. 
Phosphor  Bronze  Sm.Co.,Ltd. 
Brushes . 
Boudreaux  Dyn.  Brush  Co. 
(  entral  Electric  Co. 
Partridge  Carbon  Co. 
Barglar  Alarms. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Partriek  A  Carter  Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 
Cable8(See  Insulated  Wires.) 
Cables,  Electric     (See  In- 
sulated    Wires),     Copper, 
t^heet  and  Bar. 
American  Elec.  Works. 
Brixey,  W.  R. 
Central  Electric  Co. 
Dearborn  Electric  Co. 
Eastern  Electric  Gable  Co. 
Moore,  Alfred  F. 
New  York  Ins.  Wire  Co. 
Roebling's  Sons  Co. ,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Co 
Wallace  Electric  Co. 
Western  Electric  Go. 
Carbons.  Foin  ts  &  Plates. 
Central  Electric  Co. 
Corey.  R.  B. 
General  Electric  Co. 
Partridge  Carbon  Co. 
Reisinger,  lingo. 
Wertheim,  Ed. 
Western  Electric  Co. 
Compound. 
Eureka  Compound  Co. 
Standard  Paint  Co. 
Cunamts. 
Central  Electric  Co. 
Interior  Conduit  A   Ins    Co. 
National  Conduit  Mfg.  Go. 
Constrnctiun  A.  Bepalrs. 
Allen-Hussey  Co. 
Amstutz,  N.  S. 
C   A  C  electric  Co. 
Crocker-Wheeler  Elec.  Go. 
Ft.  Wayne  Elec.  Corporation. 
Interstate  Com.  El. Const.  Co. 
Contractors  auA  Klectric 
liigbt    Plants. 
Allen-Hussey  Co. 
Amstutz,  N.  S. 
Arnold,  B.  J. 
Bain    Force. 
Brusb  Electric  Go. 
Bryan,  Wm.  H. 
C   A  C    Electric  Co. 
Clark  Electric  Co. 
Grocker-Wheeler  Elec.  Co. 
Eddy  Elec.  Mfg.  Co. 
Fontaine   Crossing  A  El.  Co. 
Pt  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Interior  Conduit  A  Ins.    Co. 
Siemens  A  Halske  Elec.  Co. 
United  Elec  Improvement  Co 
Weatlnghouse  Eleo  A  Mfg.  Co. 
Western  Electric  Co. 
Copper. 
Besly  A  Co.,  Chas.  H. 
Miamisburg  Electric  Co. 
Copper  ^Vlres. 
American   Electrical  Works. 


Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Chicago  Ins.  vf'ire  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Fiberite  Co.,  The. 

General  Electric  Co. 

Independent  ElectricCo. 

National  India  Rubber  Uo. 

Okonite  Co.  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Cordaee. 

Samson  Cordage  Wks. 
Cranes. 

Harrington,  Son  A  Co  ,  E. 
Cross-Arms,    Pins     and 

Brackets. 

Anderson,  Albert  A  J.  M. 

Brady,  T.  H. 

Brodie  Electric  Go. 

Central  ElectricCo. 

Electric  Appliance  Co. 

Parr  Tel.  A  Const.  Supply  Co. 

Piberite  Co..  The. 

Nuttal  Co.,  r:  D. 

Partriek  A  Carter  Co. 
Cut-Oats  and  Switches. 

Anderson.  Albert  A  j.  M . 

Andrae  A  Sons,  J, 

IJrodle  Electric  Co. 

Bryant  ElectricCo. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colgate  Co.,  Geo.  L. 

Crocker-Wheeler  Elec.  Co. 

Cutter  Electrfcal  A  Mfg.   Co. 

Dearborn  Electric  Co. 

Diamond  Electric  Co. 

i  ddy  Elec,  Mfg.  Co. 

Electric  Appliance  Go. 

Electric  Protection  Co. 

Elec.  Selec.  A  Signal  Co. 

Farr  Tel.  A  Const.  Supply  Co, 

Piberite  Co.,  The. 

Forest  City  Elec.  Wks. 

Ft. Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hart  A    Hegeman    Mfg.   Co. 

Huebel  A  Manger. 

Interior  Conduit  A  Ins.  Co. 

Little,  P.  P  Elec.  G.  A  S.  Co. 

Louisville  Elec.  Works. 

Nuttall  Co.,  R.  D. 

Partriek  A  Carter  Go. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt,  O  S. 

Sweet  Elec.  A  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 
I'esbs. 

Montgomery  Ward  A  Co. 
Oynamos. 

Brush  ElectricCo. 
GAG  Electric  Co. 
Central  Electric  Co. 
Clark  Electric  Co. 
Commercial  Electric  Co. 
Crocker-Wneeler  iillec.  Co. 

Kddy  Elec.  Mfg.  Co. 

Elliott-Lincoln  Elec.  Co. 

Fontaine  Crossing  A  El.  Co. 

Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 

Interior  Conduit  A  Ins.  Go. 
Roth  Bros.  A  Co. 
Royal  Electric  Co. 
Siemens  A  Halske  Elec.  Co. 
Walker  Mfg.  Co. 
Western  Electric  Co. 
WestinghouseElec.  AMfg.Co. 
Economizers. 

Fuel  EconomizerCo. 
electric  uailn^ays. 
Brush  Electric  Co. 
General  ElectricCo. 
Siemens  A  Halske  Elec.  Go. 
WeBtinghouse  EI.  A  Mfg.  Go. 
Electrical  and  Uteclianl- 
cal  Bngineers. 
Allen-Hussey  Co. 
Amstutz,  N.  S. 
Arnold,  B  J. 
Bain,  Foree. 
Bryan.  Wm.  H 
Crocker-Wheeler  Elec.  Co. 
Eddy  Elec.  Mfg,  Co, 
Ford,  Owen. 
Thayer  Electric  Co. 

Electrical  Instrnments. 

Anderson,  AlbertA  J.  M. 
Brcdie  Electric  Co. 
Bunnell  A  Co.,  J.  H. 
Central  Electric  Go. 
Colgate  Co..  Geo.  L. 
Dearborn  Electric  Go. 
Diamond  Electric  Co. 
Electric  Appliance  Go. 
Interior  Conduit  A   Ins.   Co. 
Nuttall  Co.,  R.  D. 
Partriek  A  Carter  Co. 
Piatt,  O.  S 
Queen  A  Co.  Inc. 
Sweet  Elec.  A  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 

El«*ctrieal  l^pecialties. 

Allen,  L.  B. 

Clark  El.  Specialty  Mfg,  Co. 
Electric  Protection  Co. 
Interstate  Com.  El.  Const  Co. 
Nashold  Cleat  Co. 
Proctor-Raymond  Elec.  Co. 
Rockford  Torch  Co. 

Electroliers,  etc. 

Edwards,  W.  S.  Mfg.  Co. 
Electro-Plating   »fach'y. 

Besly  A  Co.,  Chas.  H. 

General  Electric  Co. 
hnsines.  Uhs. 

Am  Gas  Engine  Elec.  Co. 

Otto  Gas  Engine  Wks. 
EniElnes,  meam. 

Ball  A  Wood  Co.,  The. 

Brownell  &  Co.,  The. 

Obuse  ACO..  J.  P. 

Erie  City  Iron  Wks. 

Racine  Hardware  Co. 

Westinghouse  Machine  Go. 

Weston  Engine  Go. 
Fan  fl»utflts 

Central  ElectricCo. 

Davis  Elec.  Co.,  W.  J. 

Diehl  ^ir  Co. 

Dieterichs-Warwick  El    Co 

Interior  Conduit  A  Ins.   Uo. 

Roth  Bros.  A  Co. 
l-'cctl  u  ater  Heaters 

Goubert  Mfg.  Co. 
Fibre. 


Fire  Alarms. 

Partriek  A  Carter  Co. 
Western  Electric  Co. 

Fuse  ^Tire. 

Brixey,  W.  R. 

Central  Electric  Go. 

Electric  Appliance  Co. 

Fiberite  Co.,  The. 

General  Electric  Co. 

Independent  Electric  Co. 
dias  liisbtingr.  Electric. 

Partriek  A  Carter  Co. 
Gears. 

BeBlyAGo.,Chaa.  H. 

Nuttall  Co.,  R.  D. 
CJeneralBlec.  Mapplles. 

Anderson,  Albert  A  J.  M. 

Andrae  A  Sons,  J. 

Besly  A  Co.,  Chas.  H. 

Brodie  Electric  Co. 

Bryant  Electric  Co. 

Bunnell  ACo.,  J.  H. 

Butler  Mfg.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colgate  Co.,  Geo.  L. 

Gutter  Electrical  A  Mfg.  Co. 

Dearborn  Electric  Co. 

Dieterichs-Warwick  El.    Co. 

Electric  Appliance  Co. 

Electric  Protection  Co. 

Elliott- Lincoln  Elec.  Co. 

FarrTel  A  Const.  Supply  Co. 

Forest  City  Elec,  Wks. 

General  Electric  Go 

Interior  Conduit  A   Ins.  Go. 

Little,  P.  P.  Elec.  G.  A  S.  Co. 

Louisville  Elec.  Works. 

Metropolitan  Electric  Co. 

Morris  &  MacCurdy; 

Nashold  Cleat  Co. 

Partriek  A  Carter  Co. 

Perkins  El.  Switch  Mfg.  Co. 

Piatt,  O.  S. 

Proctor-Raymond  Elec.  Co. 

Queen  A  Co    Inc. 

Sioux  City  Brass  Works. 

Sweet  Elec.  A  Mfg.  Co. 

Thayer  Electric  Co. 

Wallace  Electric  Co. 
drlobes    and     Electrical 
G^lassfvare. 

Ed^^erton  Pottery  Co. 

Edwards.  W.  S.  Mfg.  Co. 

Hemingray  Glass  Co. 

Cirrapliite  Specialties. 

Besly  A  Co.,  Chas.  H. 
Dixon  Crucible  Co.,  Jos. 
Bard  Bubber  Goods. 

Butler  Hard  Rubber  Go. 
Fiberite  Co..  The. 

Newton  Rubber  Wks. 
Insulators  and  Insnlat- 
ins  Materials. 

Anderson,  Albert  A  J.  M. 

Andrae  A  Sons,  J. 

Brixey,  W.  R. 

Brodie  Electric  Co. 

Bunnell  A  Co.,  J.  H. 

Butler  Hard  Rubber  Co. 

Central  Electric  Go. 

Crocker-Wheeler  Elec.  Co. 

Cutter  Elec.  A  Mfg.  Go. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Empire  China  Works. 

Farr  Tel.  A  Const.  Supplv  Co. 

Fiberite  Co.,  The. 

Hart  A  Hegeman  Mfg.  Co. 

Hemingray  Glass  Co. 

Interior   Conduit  A  Ins.  Co. 

Johns  Mfg.  Co.,  H.  W. 

Little,  P.  P.  Elec.  C.  A  S.  Co. 

Munsell  A  Co..  Eugene. 

Nashold  Cleat  Co. 

National  India  Rubber  Go. 

Newton  Rubber  Wks. 

New  York  Insulated  WireCo. 

Nuttall  Co.,  R.  D. 

Okonite  Co.,  The. 

Partriek  A  Carter  Co. 

Phillips  Insulated  Wire  Go. 

Piatt,  O.  S. 

Roebling  s  Sons  Co.,  J.  A. 

Simplex  Electrical  Go. 

Standard  Paint  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 
Insulated      Wires      and 
Cables— Slaeuet  Wire. 

American  Electrical  Works 

Brixey,  W.  R. 

Brodie  Electric  Co. 

Bunnell  ACo..  J.  fl. 

Central  Electric  Co. 

Dearborn  Electric  Co. 

Eastern  Electric  Gable  Go. 

Electric  Appliance  Co. 

FarrTel.  A  Const.  Supply  Co. 

General  Electric  Co. 

Independent  Electric  Co. 

Louisville  Elec.  Works. 

Metropolitan  Electric  Co. 

Moore,  Alfred  P. 

National  India  Rubber  Co. 

New  York  Insulated  WireCo 

Okonite  Co.,  The. 

Partriek  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J,  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 

liamps.  Incandescent. 

Aetna  Electric  Works. 

Am.  Electrical  Mfg.  Co. 

Automatic  Elec.  Spec.  Co. 

Buckeye  Electric  Co. 

Central  Electric  Co. 

Columbia  Inc.  Lamp  Co. 

Dearborn  Electric  Co 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Go. 

Globe  Electric  Light  Co. 

New  York  A  Onio  Co. 

Partriek  A  Carter  Go. 

United  Elec.   Imp.   Co. 

Westinghouse  Elec.AMfg  Co. 
I^ishtnlne  Arresters. 

Colgate  Co  .  Geo.  L. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 
llaenet  Wire. 

(See  Insulated  Wiies  1 
UlecKanical   **aphioery. 

Besly  A  Co.,  Chas.  H. 

Harrington,  Son  A  Co.,  E. 

Lukens  Iron  A  Steel  Co. 


minlns  Apparatus,  Elec. 

General  Electric  Co. 
Independent  ElectricCo. 
WeBtlnghoQBB  El.  A  Mfg.   Co, 
Motors. 
Andrae  A  Sons.  J. 
Brush  Electric  Co. 
C  A  C   Electric  Co. 
Central  ElectricCo. 
Commercial  Electric  Co. 
Crocker-Wheeler  Elec.  Co- 
Dietenchs-Warwlck    El    Co 
Eddy  Elec,  Mfg,  Co. 
Elliott-Lincoln  Eleo.  Co 
Fontaine  Crossing  A  El."  Co 
Ft.Wayne  Elee.  Corporation 
General  Electric  Co. 
Interior  Conduit  A  Ins.  Go 
Louisville  Elec.  Works 
Roth  IJroP.  A  Go 
Royal  Electric  Co. 
Sioux  City  Brass  Works 
Stanley  Eleo.  Mfg.  Co. 
Wagner  Elec.  Mfg  Co 
Walker  Mfg.  Co. 
Wallace  Electric  Co. 
WestinerbouseEl.  AMfg.  Co, 
PacbiDCT. 
Besly  ACo.,  Chas.  H 
Garlock  Packing  Co. 
Paints. 
Morris  A  MacCurdy 
Standard  Paint  Go 
Patents. 

Gooch,  Chas.  J. 
Pbosphor  Bronze 

Phosphor  Bronze  Sm. Co.  Ltd 
Pianos  and  Organs 

Beethoven  Piano  A  Organ  Go 
Platinum. 

Baker  A  Co. 
Poles. 
Morris,  Tasker  A  Co 
Nuttall  Co.,  R,  D. 
Valentine-Clark  Co 
Porcelain. 
Empire  China  Works 
General  Electric  Co. 
Hemingray  Glass  Co. 
Pnbiisliers,  Eieetrieul 
Electrician  Publishing  Cu 
Push  Buttons. 
Central  ElectricCo. 
Electric  Appliance  Co 
Partriek  A  carter  Co. 
Ebeostats. 
Central  Electric  Co. 
General  Electric  uo. 
I^nl  Ammonifu>. 

Klipstein  A  Co.,  A. 
He  liar'  tors 

Goubert  Mfg.  Co. 
HflK  Uruifl 

Boston  Braid  Mfg.  Co 
Hpeakine;  Tubes. 
Central  Electric  Go. 
Electric  Appliance  Co. 
Ostrander  A  Co.,  W    R 
Partriek  A  Carter  Co 
Speed  IndicatorM 
Besly  A  Co.,  Cbas.  H. 
Colgate  Co.,  Geo.  L. 
Diamond  Electric  Co. 
Queen  ACo.  luc. 
Steam  Heatine. 
Goubert  Mfg.  Co. 
Webster  A  Co.,  Warren 
Si  erase  Uatteries 
Boswell  A  Co.,  D.  E. 
Bradbury-Stone  Elec.    S    Co 
Cons.  Electric  Storage  Co 
Electric-Power  Storage  Co. 
Electric  Storage  Battery  Go 
Porter  A  Buerdorf. 
Street  Cars. 
Brill,  J.  Q.  Co. 
Tapes,  (nsulatine. 
American  Electrical  Works 
Brixey,  W.  R. 
Central  Electric  Go. 
Electric  Appliance  Co 
Moore,  Alfred  P. 
New  York  Insulated  Wire  Co 
Okonite  Co.,  The. 
Phillips  insulated  Wire  Co 
Roebling's  Sons  Co.,  J.  a 
Simplex  Electrical  Co 
Standard  Paint  Co. 
Telegraph  Apparatus. 
Electric  Appliance  Co 
Partriek  A  Carter  Co 
Western  Electric  Go. 
Telephones. 
Andrae  A  Sons,  J. 
Central  Electric  Co. 
Farr  Tel.  A  Const.  Supplv  Co 
Gillette.  E,  A  P.  ^ 

Gustafson.  W.  A. 
Jameson  A  Co.,  W   D 
M.  A  B.  Te  ephooe  Co. 
Mo  Telephone  Mfg.  Co 
Partriek  A  Carter  Co. 
Public  Telephone  Co. 
Western  Electric  Co. 
Western  Tel.  Const.  Co 
Transformers. 
Central  Electric  Go. 
Diamond  Electric  Co. 
Ft.Wayne  Elec.  Corporation 
General  Electric  Co. 
Hornberger  Elec.  Mfg  Co 
Louisville  Elec.  Works 
Royal  ElectricCo. 
Stanley  Electric  Mfg.  Co 
Wagner  Elec.  Mfg.  Co 
Wallace  Electric  Go 
Trolley  Cord. 

Samson  Cordage  Wks. 
Trocbs.  Electric  Car 
General  Electric  Go. 
Westinghouse  El.  A  Mfg.  Go. 
Turbine  Wheels. 
Dayton  Globe  Iron  Works  (;o 
Smith,  S.  Morgan. 
Stillwell-Bierce     A      Smlth- 
Vaile  Co. 

Universities. 

Chi.  Shorthand  Inatitnte 

Int.  Corr.  Schools. 

Scientiiic  Machinist  Co. 
Water  Wheels. 

Smith,  S.  Morgan. 
Wire,  Bare. 

Anderson,  Albert  A  J.  M. 

Besly  A  Co.,  Chas.  H. 

Bishop  Gutta  Percha  Co. 

Brixey,  W.  R 

Central  ElectricCo. 

Electric  Appliance  Co. 

Independent  Electric  Co. 

National  India  Rubber  Co 

NuttaUCo..  R.  D. 

Okonite  Co.,  The. 

Phillips  Insulated  WireCo. 


WESTERN    ELECTRICIAN. 


May  II,  1895. 


ANNUNCIATORS 


That  never  fail  to  Annunciate. 


Our  other  Specialties: 

EEX  Wood-box  Bells, 
ECLIPSE  Iron-box  Bells, 
SPARK  Coils, 
WOOD  Push  Buttons, 
Floor  Pushes, 
Door  Connections,  etc.,  etc. 


"C"  STTIiE. 
Made  in  Sizes  from  4  to  20  Drops. 


Patented  Sept.  27,  1692. 

This  illustrates  the  inside  construction  of  our  Gravity- Drop  Annunciator  as 
applied  to  the  4  Drop  "Eclipse"  Case. 

No  Springs.    No  Screws.    Nothing  to  get  out  of  adjustment.    Simplicity  Itself. 


PROCTOR-RAYMOND 
ELECTRIC  CO., 

Rochester,  N.  Y. 


SAWrER-MAN  INCANDESCENT  LAMPS, 

With  Bases  to  Fit  Any  Socket. 


We  have  now  resumed  the  manu- 
facture of  the  well-known  Sawyer- 
Man  Lamps,  on  a  scale  to  meet  any 
possible  demand. 

We  have  adopted  new  methods  of 
manufacture  which  add  to  the  ap- 
pearance and  quality  of  our  lamps, 
and  make  them  by  reason  of  their 
efficiency  and  long  life,  the  cheap- 
est and  best  lamps  ever  offered. 


PLAIN   LAMPS. 

8,  10  and  16  candle  power  lamps 25  cents  each. 

20  and  25  candle  power  lamps 30  " 

32  candle  power  lamps 38  " 

16  candle  power  street  car  lamps 25  " 

16  candle  power  street  car  lamps,  anchored 32  " 

ORNAMENTAL  LAMPS. 

8,  10  and  16  candle  power  lamps '. 30  cents  each. 

20  and  25  candle  power  lamps 35  " 

Discounts  according  to  quantity. 
For  etching  the  plain  or  ornamental  lamps,  3J  cents  each,  net. 

COLORED  LAMPS. 

''Dipped"  lamps  in  red,  blue  or  green,  5  cents  each,  net,  additional. 

Lamps  with  bases  to  fit  Thomson- Houston  sockets,  3  cents  extra. 
Boxing  and  packing  at  cost. 
Prices  are  subject  to  change  without  notice. 


Westinghouse  Electric  £  Manufacturing  Companyi 


)]3T-rF=?^,    F=i^. 


Eranch  Offices  in  all  Leading  Cities. 


WESTINGHOUSE  ELECTRIC  £  MANUFACTURING  CO., 


*XrF'FS:BT7Zk.G»-3 


Uf     .»-  .cm.. 


We  manufacture  Complete  Installations  of 


For  CENTRAL  STATION   ELECTRIC  LICHTINC, 

LONG  DISTANCE  TRANSMISSION  OF  POWER, 
ELECTRIC  RAILWAY  AND  ISOLATED  PLANTS. 

BRANCH  OFFICES  IN  ALL  LARGE  CITIES. 


J-. 


May  II,  1S95 


WESTERN    ELECTRICIAN. 


THE  FAN  MOTOR. 

AS  much  iu^enuity  has  been  bestowed  on  the  fan 
motor  of  kite  years,  in  this  country,  as  upon  any 
other  piece  of  electrical  apparatus,  without  exception. 
It  is  peculiarly  an  American  idea,  not  only  in  the  skill 
with  which  it  has  been  rapidly  perfected,  but  the  swift- 
ness with  which  it  has  been  introduc(d,  and  the  variety 
of  its  adaptations.  Our  climate  in  summer  made  it 
welcome  with  everybody  here,  but  even  in  Europe 
there  is  a  loud  call  for  it  and  the  demand  from  the 
tropics  keeps  up  and  grows  the  year  around. 

Large  as  the  output  of  fan  motors  has  been  in  pist 
seasons,  there  are  many  indications  that  the  market 
this  spring  and  summer  will  be  broader  than  ever. 
:Many  reasons  exist  for  this.  In  the  first  place,  fan 
motors  are  cheaper  and  are  better  built  than  in  bygone 
days,  and  they  are  certainly  far  more  economical  of 
current.  For  so  small  a  piece  of  mechanism,  the 
average  efficiency  of  many  of  them  now  popular  is 
amazingly  high.  Moreover,  they  will  run  a  whole 
season  through  without  attention,  after  first  setting  up 
in  May;  and  if  any  repairs  are  needed  in  occasional  in- 
stances, they  are  slight.  Greater  care  is  now  paid  to 
the  finish;  and  the  ingenious  variety  of  shape  and  ad- 
justment enables  the  installer  and  customer  to  meet 
almost  any  condition,  no  matter  how  small  or  narrow 
the  room.  It  is  curious  to  note  also,  that  many  men 
who  have  become  accustomed  to  fan  motors  in  their 
offices,  have  learned  to  use  them  in  their  homes,  when- 
ever current  is  available;  and  wives  and  families  are 
found  to  be  equally  appreciative  of  a  little  steady  cool 
air.  Many  are  the  bedrooms  also,  nowadays,  into 
which  fan  motors  have  found  their  way  as  pleasant, 
soothing  aids  to  sleep  during  the  sultry  summer 
nights. 

There  are  still  a  great  number  of  central  station 
managers  who  have  not  worked  up  a  summer  fan 
motor  trade  and  who  remain  indifferent  to  its  oppor- 
tunities. We  venture  to  hope  that  this  year  all  will 
fall  in  line.  Business  is  quickly  improving,  it  is  true, 
but  no  chance  to  turn  an  honest  penny  can  be  neg- 
lected; and  far  more  pennies  lie  waiting  in  fan  work 
than  would  appear  at  first  sight.  In  other  words,  just 
when  the  income  would  normally  be  falling  off,  on  ac- 
count of  the  longer  daylight,  it  is  increased,  and  that 
at  a  time  of  day  when  the  generating  plant  is  running 
but  is  underloaded.  If  the  station  does  not  itself 
place  the  fan  motors,  there  are  now  plenty  of  ener- 
getic local  electrical  engineers  and  supply  houses 
who  should  be  encouraged.  We  have  heard  of  one 
busy  agent  in  New  York  who  sold  900  fan  motors  dur- 
ing last  season,  and  who  bids  fair  to  beat  that  hand- 
some record  this  year. 

Not  long  ago,  the  direct  current  fan  motor  was  alone 
available,  and  in  a  limited  range  of  voltages.  Now  the 
flexibility  of  the  direct  current  motor  service  has  been 
greatly  increased  not  only  by  primary  batteries  but  by 
the  persistent  and  successful  efforts  made  to  accustom 
people  to  take  in  stored  current  just  as  they  do  ice  and 
milk.  But  there  is  a  distinct  new  field  in  the  alternat- 
ing fan  motors,  several  good  types  of  which  claim  pat- 
ronage this  year  and  should  be  looked  into  carefully  by 
station  managers. 

Perhaps  a  word  of  caution  may  be  offered  in  regard 
to  installation.  In  many  instances  the  fan  motor  line 
is  simply  jjlugged  into  a  lamp  socket,  but  often  it  is  a 
special  piece  of  work,  and  we  have  seen  some  careless 
use  of  flexible  cord  that  must  be  condemned.  We  be- 
lieve that  people  are  ready  and  willing  to  pay  for 
good,  careful  wiring  work,  and  that  if  they  get  it,  they 
will  be  induced  to  make  further  trial  of  electricity; 
so  that  electric  light  becomes  an  entering  wedge  for 
electric  power,  the  use  of  motors  an  argument  for  elec- 
tric heating,  and  all  three  an  irresistible  recommenda- 
tion for  unknown  and  unfamiliar  electrical  arts  des- 
tined each  to  occupy  a  vast  stretch  of  profitable  terri- 
tory in  the  near  future. — Electrical  Engineer, 


The  Gospel  Truth 

Of  the  accompanying  article  so  aptly  and  clearly  ex- 
presses what  we  feel  that  we  desire  if  possible  to  give 
it  wider  publicity. 

Are  you  fully  alive  to  the  possibilities  of  a  brisk  Fan 
Motor  season?  Had  it  occurred  to  you  that  the  usual 
decrease  of  revenue,  incident  to  the  long  summer 
days,  might  be  counteracted  and  more 
than  recovered  by  a  Fan  Motor  Service? 
Why  not  make  a  specialty  of  it  this  year? 
We  are  anxious  to  aid  the  good  work  in  ^^J^];^ 
every  possible  way.  We  cannot  accom- 
plish great  things  without  your  co-operation.  If  you 
will  make  the  effort  we  will  supplement  it  by  fur- 
nishing the  best  Fan  Motor  made.  We  carry  a  large 
stock  of  Lundells,  already  packed,  ready  for  instant 
shipment.  You  can't  make  a  mistake  in  buying  these 
Fans;  they  will  substantiate  the  most  sanguine  ex- 
pectation of  a  perspiring  public.    Sail  in. 


ims 


To-day  we  talk  of  Fan  Motors;  to-morrow  of 
Okonite;  again  of  Interior  Conduit,  or 
Pharos  Incandescent  Lamps,  or  Helios  Arc 
Lamps,  or  some  one  of  the  many  special- 
ties which  we  manufacture  or  control  in 
the  West.  This  appears  to  us  to  be  the  .^-"^^w^-? 
best  method  of  advertising  these  par- 
ticular articles,  but  at  the  same  time  we 
do  not  wish  you  to  overlook  the  fact  that  we  are  pre- 
eminently electrical  supply  dealers  and  carry  the 
largest  stock  of  general  electrical  merchandise  in  this 
country.  We  do  not  write  this  in  any  spirit  of  empty 
braggadocio  or  vanity;  it  is  simply  history. 

Central  Electric  Company, 

173-175  ADAHS  STREET, 
CHICAQO. 


St.  Louis: 
Southern  Electrical  Supply  Co. 


Kansas  City; 
Qate  City  Electric  Co. 
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INCANDESCENT  LAMPS. 


WE 

MANUFACTURE 

THE 


a 


GLOBE 


PP  LIFE  AND 
EFFICIENCY 
GUARANTEED. 


New  Process  of  Exhaustion  by  Mechanical  Vacuum  Pump.     Absolutely  Dry  Vacuum.     Samples  and  Prices  Furnished 

on  Application.     Correspondence  Solicited. 


BLOBE  ELECTRIC  LIGHT  CO., 


General  Offices: 
Carter  Building, 


ia^<=^l^r<r' 


^A^/\^vI' 


vy^FRT 


BOSTON,  MASS. 


T_r^. 


THE- 


UNITED  ELECTRIC 
IMPROVEMENT  CO 


:1FFI0E  AND  WOKES: 


19th  St.  and  Allegheny  Ave.,  PHILADELPHIA    PA. 


New  Discounts 
Series  Incandes- 
For  all  Systems 
Current,  Candle- 


\ 


on  Standard 

cent  Lamps 

and  for  any 

Power  or  Base. 


TRIAL  ORDER  SOLICITED. 


Alternating  Current   Generators,    Transformers,  Motors, 

Arc  Lamps  and    Switchboard  Equipment 

for  Central  Stations. 

WRITE  FOR  DESCRIPTIVE  CATALOGUE. 


Multipolar  and  Bipolar  Direct   Current   Dynamos  and  Ap- 
purtenances for  Isolated  Plants. 
Improved  Long  Distance  Series  Incandescent  Apparatus 
and  Supplies. 

OOKRESPONDENCE  SOLICITED.  SATISFACTION  GDAEANTEED. 


ELECTRIC  LIGHTING 


i^r^lD 


Bailwiiii  Sopplies. 

Western  Electric  Company, 

NEW  YORK  and  CHICAGO. 


THE  OPTON  ARC  LAMP 


For  All  Circuits. 


The  Cheapest  to  Buy,  Use  and  Maintain. 

Direct  current  lamps,  constant  potential,  with  globe 

and  resistance,  to  burn  8,  II,  14  hours,             -      -  S  I  2.00 

Alternating  current  lamps  and  globe, 14.00 

Series  current  lamps  and  globe,       --....  |  4.OO 

Standard  Thermometer  Co., 


The  Origioal  Maaufactarera  of  the 


SI3IPLEX,  WARD  and  KNIGHT  LAMPS 

CHARLES  <.   BRAMHALL.  Selling  Agent.  39  Cortlandt  Street,  NEW  YORK. 


COSITKAOTOKS  FOR  VOSIPl^KTK  Sl'BWA  > 

SYSTEMS  FOR  Kl,»  t'TKIC  R.^IUVAYS  ANI>  ELECTMC 

l^maf,  TELEPHONE  A>'1>  TEL,E4>BAFH  COUPAiriKS. 


£l>WAfU>  S.  PEROT,  President. 

C.  eAIiliAGHEB,  Ticp-F.«s.  &  «en.  DlgF. 

JAS.  P.  illcetUAlDE,  Sec.  &.  Treas. 


THE  NATIONAL  CONDUIT  MANUFACTURING  CO., 

UANVFACTURERS  OF  WROUSHT-IRON  CEMENT.LIIIED  TUBES  FOR  ELECTRIC  SUBWAYS. 


TForhs,  HASTINOS-ON-HUDSON. 


New  York  OfHce,  T1M£S  BUII^BlAie. 


We  own  Patent  No.  396,584,  covering  Wronght-Iron  Cement-lined  Pipe  for  SabwayB  and  the  method  of  Laying.     Also.  Patonts  Nos.  413,234  and  416,235  for  DiBtributing  Boxes.     Over  9.000,000  feet  of  this 
flabway  Constructed  by  us  nwiv  i.n  w>te  in  tlie  Lnitett  States  and  Canatt 


BUCSETE 


QUALITY 
UNEQUALED. 

FACTORY 

PRODUCTION 

TRIPLED. 


Monadnock  Building,  Chicago.        THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  O. 
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LUNDELL 


% 


^°^ 


% 


A3  \VELL  AS 


Knew  that  victories  could  only  be  gained  by  the  use  of  the  best  material. 
That  is  why  all     LUNDELL     MOTORS    are  equipped  with 

THE  BOUDREAUX  DYNAMO  BRUSH, 


x. 


t 


EACH   LAYER  OF  THIS   ANTI-FRlCTrON   METAL 
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1250    PART    OF     1     'NCH    THICK 
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NATIONAL  MILLING  CO.,  MINNEAPOLIS,  MINN. — "We  have  been  using  the  Brushes  since  March  r,  last,  and  they  are  giving  us  tetter  satisfaction  than  any  we  have  ever 
^  used  before.     You  can  send  us  another  pair  about  the  ist  of  September  next." 

\,    „ nnn"::;^;:;::::;: „„     ..#^ 
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^  Mailers  Building, 

CHICAGO. 


"'  #*-*^ 

Postal  Telegraph  Building,  <^^ 

NEW  YORK. 


Our  New  %5)  Electric  LigU  and  Fewer  Centrollers 


HAVE  BEEN  ADOPTED  BY  CENTRAL  STATIONS 
OPERATING 


5,000 


ARC     LAMPS     AND 


60,000 


INCANDESCENTS. 


They    are    the  Only   System   which   will   Cut  ^  your 

Motors,  Arc  Lights,  Converters,  Transformers, 

from  your   Central   Station, 


OUR  GENERAL  WESTERN  AGENTS  ARE 

WALLACE  ELECTRIC  COi^  ^^'^  "^arborn  st.,  Chicago. 

ELECTRIC  SELECTOR  &  SIGNAL  CO,  45  Broadway,  NewM. 
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The  C  &  C  Electric  Co. 


MANUFACTURERS     OF 


Bipolar  ^  Multipolar  Dynamos, 

Automatic  and   Hand  Controlled   Motors, 

Complete  Plants  for  Power  Transmission, 

Isolated  Lighting  Plants,     Central  Station  Apparatus. 


With  our  Extensive  Works  we  are  prepared  to  fill  promptly 
all  orders  for  1  H.=P.  to  250  H.=P. 


GENERAL.     OFFICES  : 


143  LIBERTY  ST.,  NEW  YORK. 


GARWOOD,   N.J. 

On  Central  R.  R.  of  N.  J. 


(  CHICAGO.  Monadnock  Building. 
BRANCH  OFFICES:-  BOSTON,  63  Oliver  Street.     CLEVELAND,  Cuyahoga  Building. 
(  PHILADELPHIA,  633  Arch  Street. 


HELIOS  ELECTRIC  COMPANY, 

Factory  and  Ofiices, 

1310  Filbert  Street,  Philadelphia,  Pa. 

We  have  no  Stock  nor  Old  Style  Lamps  that  we  must 
get  rid  of  at  any  price— no  junk. 

THE  HELIOS  LAMPS 

Are  the  latest  patterns  and  newest  type.  Our  Lamps  are  much  in  advance  of  any  lamp 
now  on  the  market,  because  they  are  New  and  of  Latest  Designs. 

Our  ALTERNATING  LAMPS  have  Reflector  Plates.  Our  DIRECT  CURRENT 
Lamps  do  not  see-saw.  Our  Focusing  Lamps,  both  Direct  and  Alternating,  are  espe- 
cially adapted  for  photo-engraving  and  slereopticon  work. 


Anchor  Electric  Co.,  New  England  Agenta, 

Boston,  MasH 
Central  Eleclric  Co.,  Western  Agents,  Chicago. 
Moore  &   Baylis.   Agents  for  Western   New  York, 

Bnfealo,  N.  Y., 
Globe  Electrical  Supply  &  Construction  Co..  New  York 

City  Agents,  Vandam  and  Greenwich  Streets, 

New  Yort. 


Mountain  Electric  Co.,  Agents  for  Colorado,  Utah, 
Wyoming  and  New  Mexico,  Denver,  Col. 

Machinery  Supply  Co..  A^^ents  for  Southern  Cal- 
ifornia and  Arizona,  Los  Angeles,  Cal. 

W.  T.  M.  Mottram,  Agent  for  Texas,  Dallae,  Tex. 

Canadian  General  Electric  Co.,  Canadian  Agents, 
Torouto,  Canada. 

California  Electrical  Works,  San  Francisco,  Oal. 


MOULDED  MICA, 


INSULATORS. 


Weatherproof  Sockets. 

For  use  outdoors  and  in  damp  situations. 

TROLLEY  LINE  INSULATORS, 
VULCABESTON. 


Wall  Socket  for  Sign  Work.  etc. 


H.W.JOHNS  MFG.  CO,, 

240  &  343  Randolph  Street, 

CHICAGO. 

Eegnlar  Edison,  "■"    '»"  —  '»•  docket  tor  S  tandard 

Thomson-Houston  &        j,EW  YORK,  PHILADELPHIA.  BOSTON.  '»  ^""^  ^'P"  Bracket 

WeBtinghouse    Base.  Fixtures. 


CHICAGO  SHORTHAND  INSTITUTE,  35th  St.  and  Wabash  Ave. 

A  Central  Scliool  of  l^horthand  and  Typeivritlng  of  the 
most  Modern  and  Complete  Type. 

A  COHPLBTR  COUKHE  OF  SHORTHANl>.  We  offer  yon  shorthand  instrnctiona 
in  abundance,  and  most  excellent  in  quality.  Oar  coarpe  is  graded  and  arranged  in  logical  order.  We 
claim  not  a  new  t-'yetem.  but  a  new  method  of  imparting  th'>  art  of  shorthand  by  which  we  can  eouip 
any  ordinary  inteUigent  person  for  the  execution  of  any  stenographic  work  devolving  upon  the  expert 
stenographer  orcourt  reporter. 

The  method  of  instruction  employed  is  practical  and  progressive.  The  principles  are  taken  up  and 
explained  in  nn  orderly  manner,  and  the  student  directed  how  to  apply  them  correctly  In  the  work  of 
forming  the  characters  rapidly  and  articticaUy.  You  may  have  access  to  the  quintessence  of  the 
standard  systems  — Pitman,  Munson,  Graham.  We  guarantee  to  turn  you  out  a  full-fledged  steaog 
rapher  capable  of  any  kind  of  stenographic  work      The  art  Is  made  a  specialty. 

Tuition,  $10.00  per  month.     Secure  class  seats  immediately. 

Evening  classes,  $5.00  per  month,    98  per  cent,  of  onr  students  hold  positions. 
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THE  BEST 
ELEGTRIG  FAN 

On  the  Market. 

For  Alternatin?  Current, 
^Vonnd  for  50  or  lOO  volts. 

The  Fan  is  14  inches  in  diameter. 
Will  always  start  when  current  is  on 
Positively  self-lubricating,  will  run  a  whole 

season  without  looking  after. 
It  is  so  constructed  as  to  make  it  next  to 

impossible  to  get  out  of  line. 
It  is  carefully  made  in  every  detail,  almost 

noiseless,  and  does  not  throw  sparks. 

Agents  Wanted  in  Different  Localities. 

For  further  information  address  ^  , 

THE  /  ■ 

W.  J.  Davis  EleGtrlG  Co., 

PITT8FIBE,D,  aiA«IS. 


OIEHL   &   COMPANY,   385    BROADWAY,    NEW   YORK. 


AN  EMPHATIC  SUCCESS! 
THE   DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 
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SWITCHES,  -  FAN  MOTORS 


Fan  Motor  with  Guard. 


OUR  1595  FHN  MOTORS 

Have   speed  regulators  on  both  Alternating  and 

Direct  Current. 
Are  the  most  economical  in  operation. 
Give  the  strongest  breeze. 
Are  the  most  symmetrical  in  design. 
Have  the  handsomest  guard. 

WaperElectricMfg.Go., 


BOSTON:  620  Atlantic  Avenue. 
PHILADELPHIA:  1000  Betz  Building. 
CINCINNATI:  161  West  Pearl  Street. 
MINNEAPOLIS:  249  Second  Avenue  South. 


ST.    XjOTJIS. 

TORONTO,  CANADA:  W.  A.  Johnson  Electric  Co. 


Speed  Heeulator  on  A.  C.  Motor. 


CHICAGO:  1564  Monadnock  Block. 
SAN  FRANCISCO:  S4  Second  Street. 
DALLAS:  Trust  Building. 
NEW  ORLEANS:  110-114  Baronne  Street. 


Q         O 


.__.#"■ 


EDDY  GENERATORS. 

Direct  Coimected  or  Belted  for  Electric  Railways,  Central  Stations,  Isolated  Lighting  or  Power  Plants. 

EDDY  MOTORS-SLOW,  MEDIUM  OR  HIGH  SPEED.  ^ 

We  build  all  necessary  apparaUis  for  tlie  transmission  of  Electrical 
Power  through  factory  or  other  buildings. 

THE  EDDY  ELECTRIC  MFG.  CO., 

WINDSOR,  CONN. 

■S1S.W  ¥OBK.  OFFICE,  HAVEHIEITEB   BliDG. 

REPRESENTED  BY: 

Walter  C.  aiclntlre  &  Co. ,  50G  Commerce  St.,  Philadelphia,  Pa. 
Western  £lectrical  Supply  Company,  St.  Louis,  SIo. 

V.  P.  Iiittle  Electrical  Constrnction  &  Supply  Co.,  Kuifalo,  IV.  Y' 
W,  T.  Osborn,  Kansas  City,  3Io. 

I>.  P.  UOSLINE,  30  Olver  St.,  Boston,  mass. 

All  Our  Apparatus  Guaranteed  as  Represented. 

The  American  Gas  EngineEIectrlc  Co. 

Hereby  announces  that  it  has  acquired  the  manufactory  of  the  Nutting    Electric 
Company,  and  the  sole  rights  for  the  United  States  under  a!l  of  its  patents. 

We  have  increased  our  manufacturing  facilities  to  such  an  extent   that   we   can 
now  quote  the  well  known 

Wax  Wheel  Arc  Lamp 

Until  further  notice,  as  follows:— 

Series  Arc  Light  Circuits,  direct  current,  net,       .      -      ■       SfO.OO. 
Constant  Potential  Circuits,  direct  current,  net,     -      -  lO.OO. 

NOTE :— Besistance  t'ur  CoDStant  Potential  Circuits  irlll  cost  per  lamp,  extra,  SI. SO. 

CONTRACTING    AND    CONSULTING   ENGINEERS'   DEPARTMENT 
FOR  COMPLETE  GAS  ENGINE  ELECTRIC  PLANTS. 

THE  KILMARNOCK-GRIFFIN  DOUBLE  ACTING  GAS  ENGINE 

IN  SIZES  FROM   I  TO  1 ,00O  HORSE  POWER. 

Offices:  Dexter  Building,  84  Adams  Sireei,      CHICAGO. 


"THE  IVAX  WHEEIi." 

Built  for  all  types  of  currents. 
Only  one  adjustment. 


NO 


MAGNETS. 
SPKIXGS. 
BASH  POTS. 
CLUTCHES. 


Telephone  Harrison  39. 
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The^Electra"  Carbons. 


IMPORTED 

HIGH  GRADE  NUERNBERG  CARBONS 


■TRADE  MARK- 


•TRADE  MARK- 


FOR  DIRECT  CURRENT  ARC  LAMPS. 


FOR  ALTERNATING  CURRENT  ARC  LAMPS. 


Are  the  most  economical  and  efficient  manufactured.    They  produce  a  very  brilliant 
and  absolutely  steady  light,  burning  without  any  dust. 


HUGO  REISINGER, 


NO.  38  BEAVCR  STREET,  NEW  YORK. 

Sole   Importer   for   the   United   States   and   Canada. 


M.  &B. 


Desk  Set. 


Complete  Exchange  Plants. 

Metallic  or  Ground  Circuit. 

SWITCHBOARDS    ABSOLUTELY    GUARANTEED. 

STATE    AGENTS    WANTED. 

ADDRESS 

M.  &  B.  TELEPHONE  CO., 


Bullitt  Building, 


Philadelphia. 


NOTICE!  "°""'i:;iir„'iT;i.cBCAKBax  telephone 
TRANSMITTERS  at  $1.50  Each,  Complete, 

In  oak  or  walnut  cnses.     This  Transmitter  ia  guaninteed  the  most  powerful  Battery  Transmitter  made 
or  money  refunded.    Order  a  sample  pair.     Send  for  our  Telephone  catalogue. 


MISSOURI  TELEPHONE  MFC.  CO.,  1230  Ollve  Street, 


ST,  LODIS,  MO. 


CM  Electric  Specialty  Mf|.  Co., 

606  Temple  Ct.,  Minneapolis,  Minn., 


MANUFACTUnEBS  OP 


Switch  Boards,  Battery  Boxes,  Push  Buttons, 
Rosette  Mouldings,  Etc. 

Ciirreapondence  solicited. 


THIS  TELEPHONE 

IS  CALLED  THE 

Lons  Dlstice, 

No.  I. 

Will  speak  one  thousand  mil  68 
on  a  properly  constrncted 
line.  You  can  hear  a  watch  tick 
one  hundred  miles.  la  that 
eatl s factory  ?     If  so,  write  to 

W.  A.  CUSTAFSON, 

JOLl£T,  11.1^., 

For  prices  and  information. 
Send  business  card,  I  sell  to 
the  trade  only. 


TELEPHONES. 
RECEIVERS, 
TRANSMinERS, 
MAGNETO  and 
EXTENSION  BELLS, 
WIRE  AND  CORD, 
WOOD  BRACKETS, 
GLASS  INSULATORS. 

The  most  Complete 
Stock. 


J 

MILWAUKEE,   .   WIS. 

Our  ,Instrnment3    are 

absolutely 


NON-INFRINGING. 


$5  TO  $15  TEIaZSPHOIffES. 

!$api>Ilei*i  of  Every  Uescription. 

Transmitters  (Blake  Pattern);  Hunniug  Silver  Diaphragm  or  Magneto  Keceivera;  Magneto 

Bells;  Wire  Cross  Arms;  Insulators;  Induction  Coils;  Backboards;  Switches;  Batteriee, 

etc.      Wholesale  Prices  to  Dealers. 

Farr  Telephone  &  Const.  Supply  Co.,  Mfrs., 

!$ales  Store  and  Office,  34a  Dearborn  St.,  Chicago. 
Western  Agenta  for  DANBURY  ELECTRICAL  WOEKS. 

This  company  iB  manufacturing         A  Compound  Magnoto  Telephone 

Which  it  sells  outright  under  a  guarantee  both  as  to  efflciency  and  ae  against  Infringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile. 
This  company  Is  also  prepared  to  fully  equip  Telephone    exchanges,    (furnishing  everything  fron) 
the  telephone  to  the  wire  and  poles).    Private  lines,  Factory  plants,  etc.,  and  do  all  kinds  of  construc- 
tion work.     Send  for  circulars  and  price  lists. 

AV£»T£BIV    TBIiEPHONE    CONSXRUCTXOX   CO., 

539,  540  and  541  SEonadnock  Blk.,  Chicago,  Hi, 


The  best  made? 


0 
0 

To  be  up  to  time?  «n 

Quick  results  from  a  'phone?  O 
pf  To  save  time? 

0 


^ 


0 
Q 


The  most  efficient? 

The  most  durable?     Then 


0 


These  'phones  are  used  on  private  lines  between 
Boston  and  Chicago. 


TELEPHONE 

Long  Distance  and  Interior. 


SATISIFACTIOX  GrAKANTEED. 

U.  S.  Government  gives  the  "Gerson"  99  per 
cent,  for  efficiency — highest  given. 

matBrnsammmmmmmamm 


WRITE 

W.  B.  JAMESON  4  CO., 

1 50  Broadway,  New  York, 


SOI.S  AOBNIS 
FOK 


THE  GERSON 

Electrical  Mfg.  Co., 


mCOBPOKATED, 


of  Philadelphia,  Pa. 


i 


111 
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A  THE  FKEEHMN 


BAHERT 


Estimates  Furnished 

on  Application. 
Prompt  Delivery. 


CELLS. 


Standard  Sizes 

Always  on 

Hand. 


The  composition  used  in  the  manufacture  of  these  battery  cells  makes  them  positively  acid-proof,  which  result  has  never  before  been    accomplished 
providing  additional  strength  to  such  an  extent  that  this  cell  can  be  used  where  no  other  would  be  practical. 

THESE  CELLS  ARE  A  NEW  PRODUCTION  AND  FULLY  GUARANTEED. 


AGENTS  WANTED  IN  ALL  CITIES. 


WRITE  US  FOR  INFORMATION  AND  CATALOGUE. 


-t?^e:- 


Newton  Rubber  Works, 

Newton  Upper  Falls,  Mass. 


MONARCH ! 


Absolutely 
The  Best 


LIGHT, 
STRONG, 
SPEEDY, 
HANDSOME. 


KING  OF  ALL 

BICYCLES. 


Strictly 
Up-to-date. 


FOUR 
MODELS, 

$85.00. 
$100.00. 


MONARCH  CYCLE  CO., 


Factory  and  Main  Office,  Lake  and  Halsted  Sts., 
Retail  Salesroom,  280  Wabash  Ave., 

EASTERN  WAREHOUSE:  97.99  Reade  Street,  NEW  YORK. 
The  C.  F.  Guyon  Co.,  Ltd.,  Managers. 


CHICAGO, 


BRANCHES:  San  Francisco,  Portland,  Salt  Lake  City, 
Denver,  Memphis,  Detroit. 
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ELECTRICALlSUPPLIES. 
C  C 


H 
I 

C 
A 
C 
O 


ELECTRIC 

APPLIANCE 

COMPANY. 


H 

I 

C 

A 

G 

O 


ELECTRICAL  SUPPLIES, 


USE  THE   BEST! 

Eureka  Commutator  Compound. 

A  perfect  Compound  fur  Dyaamoa  and  Motors. 
WorbB  on  any  Cfimmutator  with  Copper  or  Car- 
bon Brushes.  Send  for  sample;  price 75e  per  stick. 

Eureka  Compound  Co., 

SIOUX  FAIiL.!^,  S.D. 


ROOD  PATENTS 

^J|     Procored.    30  Years'  Practice. 

QBAKT  INSURED.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH.  WsstlDgtOL  D.  C. 


eSr&PastiiriDs. 

T.  H.  Brady,  New  Britain,  Conn..  U.  S.  A., 

Manufacturer  of  Mast  Arms,  Pole  and 
Swinging  Hoods,  Uouse  BracketB  and 
other  SpecialtJes  for  Conptroction 
Work.  —  CahiJogu€3  atid  Prices  fur- 
nished on  application. 


I 

For  Traction  Work,  Electric 
Lighting,  Electric  Launch,  Tele- 
graph, Phonograph,  Surgical,  and 
for  all  purposes  where  Light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &.  CO., 

164  Lake  St.,  Chicago. 


CEDAR 


STREET  R.  R,  TIES. 

The  ValenUne-Clark  Co., 

704-706  BOOKEKY,  -  -  -  OHIOAQO. 


Public  Telephone  Co., 


This  system  does  not  Infringe  the  patents  of  the  Bell  Telephone  or  Western 
ElectrlcCo.  We  build  exchanges  complete  for  local  companies,  or  will 
install  and  operate  exchanges  ourselves  at  a  low  monthly  rental.  We  beep 
in  stock  Blake  transmitters  and  all  kinds  of  supplies. 


3IAN1TFACTIJBERS  OF  THE  t^HAVEB  LOAiG  I>ISTAKCE  FUIiVEBIZED  CARBON 


Correspondence  Solicited. 


PUBLIC  TELEPHONE  CO., 


TELEPHONE 


Office  and  Factory: 
Thames  Building,  ii7  Tliames  Street. 


NEW  YORK. 


For  Exchanges,  Etc. 


BEWARE 

THE  STANDARD  PAINT  CO., 


Sole  Manufacturers  P.  &  B.  Products, 

2  lAberty  Street,  New  York. 


of  the  so-called  wMm  compmds  clalmiDE  to  lie  as  pod  as 

There  are  None  Just  as  Good, 


CHICAGO:  MetroDOlitan  Eleclrlc  Coup  ajy,  ]86-]88Firili  Ave. 


26  to  800  Lights. 


and  MOTORS. 

Yz  H,  P.  and  upward. 

The  Elliott-Lincoln  Electric  Co,, 

11!S4  Payne  ATcnue, 

CLEVBIiA9il>,  OHIO. 


Magneto  Bells 


AND 


standard 
Goods. 

!eii  No 

<  "^^     Infringements, 


TELEPHONES. 


Get  Our  Prices 

Before 

Purchasing 

Elsewhere. 


E.  &  F.  GILLETTE, 


BAYPORT,  COMSr. 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


SAL  AMMONIAC 


(EliECTBIO    BKAlfD) 


ForElectrJcal  Purposes 

SRaNPI  H  Guaranteed  98/99%  and  free  of  lead  and  iron. 
If  you  want  the  best  quality  ask  your  dealer 
for  this  brand.     Imported  by 

A.KLIPSTEIN  &  COMPANY.  1 22  Pearl  St..  Nsw  York. 


MOTOR  ARHiTURES  COST  MONET 

You  can  prevent  them  from  burning  out  by  using 

THE  BRODIE  AUTOMATIC  MOTOR-SWITGH. 

It  combines  in  one  piece  of  apparatus  a  double-pole  switch,  adjustable  limit- 
switch  and  automatic  cut-out,  and  instantly  disconnects  the  motor  whenever  it  is 
overloaded  and  whenever  the  circuit  fails  from  any  cause. 

Agents  wanted  in  all  sections  of  the  country. 

For  circulars  and  prices,  address 


THE  BRODIE  ELEGTRIG  GO., 


Manchester,  N,  H, 
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EtroETi  F.  PaiLLiPS,  Prert.  W.  A.  HiTHAWiT,  Treaa. 


W,  H.  Siwna,  Seoy. 


AMERICAN  ELECTRICAL  WORKS, 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT   LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

New  Tobe  Stoke,  P.  C.  Acberman.  10  Cortlandt  St. 

Chicago  Store,  F.  E.  Donohoe,  241  Madison  St, 

MoNTBEAi.  Bbanch,  Eageoe  F.  Phillips'  Electrical  Works. 


UlDODBLE&ROOYEPONYINSDLATOR. 

Can  be  Used  for  TraDsposlne. 

The  points  or  teats  on  the  lower  rim  of  the  petticoat  attracts  the 
water  on  the  outer  surface  of  the  iueulator  into  drops.  The  water 
drops  from  these  points  on  to  the  crosp-arn),  thereby  preventing  the 
moisture  from  creeping  up  on  the  inner  petticoat,  and  thence  to  the 
pin.  Owing  to  the  great  success  nf  our  Patent  Teat  Insulator  in  Tele- 
graph Work,  where  the  efficiency  of  the  Insulator  has  proven  to  be 
more  than  twice  thRt  of  the  ordinary  1  neulator,  we  have  concluded  to 
apply  the  dHvice  to  all  Insnlators  for  Telegraph,  Telephone  and 
Street  Railway  Work. 

Standard  Screw  Glass  Insulators. 
Floor  Insalators.  Gla^^s  Break  Knobs,  Itattery  Jars,  Arc 

Heht  Globes  fur  all  Systems. 
Colored    Glass  Insulators  to  designate  dilt'erent  currents. 

WORK  ON  SPECIAL  DESIGNS  A  FEATURE; 
Send  Model  or  Drawing  and  we  will  fornish  estimates. 

Hemingray  Class  Co.. 


Office.  Covington,  Ky. 


-ESTAHLISBED  1848.- 


Factories,  Muncie,  Ind. 


THE 


"CLARK"  WIRE. 


For  Switchboartl,  Eallw&y  oiid  Motor  nse,  we  mabe  all 
sizes  of  Stranded  and  Flexible  Wire  and  Cables  with  Clark's 
Inenlation. 

The  Clark  Wire  has  been  before  the  ptibllc  and  in  nse  for 
the  past  niiie  years,  and  has  met  with  universal  favor. 
Ihoaaande  of  miles  of  this  wire  have  been  sold,  and 
are  in  aee  throughout  the  United  States  and  Foreign  Coun- 
tries, and  the  demand  for  It  Is  conEtantly  Increasing,  becanso 
it  always  gives  perfect  satisfaction. 

BBAXCD  OFFICJE: 

1649,  1650,  1651  MONADNOCK  BLDG., 

CHICAGO.  ILLINOIS. 


CLARK  WIRE" 


In  •  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:  "A  Thoroughly  Reli- 
able and  Desirable  Wire  in  every  respecf." 

The  Rubber  used  in  insulating  our  Wires  and  Cables  Is  es- 
pecially chemically  prepared,  and  will  not  deteriorate,  oxi- 
dize oi-  crack,  and  will  remain  flexible  in  extreme  cold 
weathei".  and  is  not  affected  by  heat. 

We  guarantee  our  Inenlation  wherever  used,  Aerial,  Under- 
ground or  Snbmarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  first-claes  Insulated  Wire, 

We  shall  he  pleased  to  mall  Catalogues  with  Terms  and 
Discounts  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  Hampshire  St.,  Boston,  tVlass. 


HENKT  A.  CLARK, 
Treas.and  Oen'l 


Mgr. 


HERBERT  H.   EUSTI3, 

Prest.  and  Electrician. 


FOR  SALE. 

An  armature  for  a  number  "JO  (old  type)  Edi- 
son dynamo.  Just  rewound  and  has  a  new  rom- 
mutator.  No  further  use  for  it,  ps  our  aiation  is 
equipped  with  direct-conoected  apparatu?. 

Make  an  offer. 

Oslaloosa  Eflison  LiiM  Co , 

OSKiLOOSA.   IOWA. 


THE  CONSOLIDATED 


44  Broad 
Street, 


ELECTRIC 


NEW 
YORK. 


STORAGE  COMPANY. 


SPEtKING  TUBES  m  WHISTLES. 

Oral,  Blectric,  Pneumatic  and  Uechanioal 

ANNUNCIATORS  AND  BELLS. 

Fnll  I<ln«  Always  la  Stock. 

W.  R.  OSTRANDER  &  CO., 

£04  Fnlton  St.,  New  Xorh. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  T. 

^^Send  for  New  OAtaloode.     Out  August  Ist. 


PHOENIX  RUBBER  INSULATING  PAINT 

Water,  Acid  and  Practically  Fire  Proof. 

A  gtrlctly  first-class  Insulating  paint  for  armatures,   fields, 

switchboards,  conduits,    iron    and  wood  poles,  coDuections, 

mouldings,  wires,  cut-out  boxes,   lamp  hoods  and  all  other 

binds  of  electrical  appliances  where  hieh  iuBulatlon  Is  desired 

Write  for  further  particulars- 

Morris  &  MacCurdy,  mandfactubebs, 

Indianapolii!).  Ind.,  U.  S  A. 

D  eve  re  Electric  Co.,  18  Plum  St.,  Cincinnati,  O.;  Standard 
By.  Supply  Co.,  1115  Monaduock  Block,  Chtcjigo,  III,;  Partrick 
ii  Carter  Co.,  Philadelphia;  John  C- Dolph,  126  Liberty  St., 
New  York;  Western  Electrical  Supply  Co.,  St  Louis,  Mo.; 
Cuyahoga  Electrical  Supply  Co.,  Cleveland,  0.;  Fred  Stein- 
kamp,  Dayton,  0.;  and  Bergthell  &  Young  of  London,  Eog. 


JFOM    THE- 


BINDERS  ^''T^'^"  ^^'^Ti'o'A,/, 

■^'f""^""*l     ^^  ONE     DOLLAR. 


ROYAL  ELECTRIC  CO^ 


PEORIA, 
ILL., 


31iIV1JFACI1TB£BS  OF  THE 


i 


'ROYAL  ALTERNATOR."    I 

No  Commutator!     No  Moving  Wire!      Efficiency  High !      Regulation  Close!     Fully  Guaranteed ! 

TRANSFORMERS  OF  ANY  DESCRIPTION.        DIRECT  CURRENT  GENERATORS  AND  MOTORS. 

EASTERN:-H.  B.  COHO  &  CO.,  203  Broadway,  New  York. 
CENTRAL  WESTERN:    E.  B.  HILLMAN  &  CO.,  Peoria,  III. 
SOUTHWESTERN:-GINOCCHIO  ELECTRIC  CO.,  Dallas,  Texas. 

"IDEAL"  INSULATED  COPPER  WIRE. 


-r^^Sm^L^ 


Approved  by  the  New  York  Board  of  Fire  Underwriters. 

The  Only  Anthorized  FIBRE  COVERED  WIRE  for  INSIDE,  TOBE  and  CONCEALED  WORK  GENERALLY. 

It  wiU  not  Deteriorate  by  long  Dse,  nor  Oxidize  the  Copper.    Finished  in  the  following  Styles: 
Black  Polished,  White  and  Black  Glazed  Braid  and  White  Fireproof. 

We  can  freety  recommend  this  Wire    for  all    inside   wiring,   from  the  fact  that   recent  insulation   tests  made   by  reliable 

authorities  show  that  it  stands  very  high. 

PHILLIPS  INSULATED  WIR€  COMPANY, 

„,.  ,  .         r-i  r/tTDio    ADOI  I  Aunrif^n  arew  York  Office,  39  and  41  <  ortlnndt  St 

Chicago  Agents,  ELECTRIC  APPLIANCEJGO,  Factory,  pawtnctet, b, i 


! 
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1NGMDE8GENT  LAMPS. 

''The  Best  is  the  Boston." 


Burned  out  lamps  repaired  by  cleaning  bulb, 
inserting  the  regular  Boston  filament  and 
exhausting  the  air— saving  glass  and  base. 


GENERAL  WESTERN  AGENTS: 


Wallace  Electric  Company, 

305  Dearborn  Street,  CHICAGO,  ILL,. 


iYeSteam-FeedWaterPnrifler. 


Removes  all  Impurities. 

Entirely  prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

TliB  Stilwell-Bierce  &  Smim-Taile  Co., 

UA¥TON,  OHIO. 


Bi?  I'lQ  Inin  &  Loc'tive  W'Jig,  San  Fraaclsco,  Oal.,  Pacific  Coast  Agt 


THE 


pllenSolimgSM, 

NON  CORROSIVE. 
CONVENIENT  and  EFFECTIVE. 

Price,  25  Cents, 

A^encieB: 

^  The  E.  S.  Greeley  &  Co.,  N.  Y.  &  Boston. 
oVallee  Bros.,  Philadelphia. 

\\       L.  B.  ALLEN    Sole  ManufacUrer, 
43-45  8.  Canal   l^t.,  Chicago,  III. 


FOR  SALE  CHEAP. 

One  60  H.  P.  Westinghouse  Componnd  Engine. 
One  50  H.  P.  Westinghouse  Junior  Engine. 
One  35  H.  P.  W.  B.  Payne  k  Son's  Autom'cEDglDe. 
All  in  first  clees  condition. 

A.  L.  IDE  &  SHN, 

SPBINGFIELD,   ILL. 


FOR  SALE. 

1  50  Lt.  Ring  Armature,  T.-H.  Dynamo,  2,000  c.  p. 
i  30  Lt.  Ball  Armature,  T.-H.  Dynamo,  2,0C0  c.  p. 
250  2,000  c.  p.  T.-U.  Double  Lamps. 
50  2,000  c.  p-  T.-H.  Single  Lamps. 
300  Hammerstein  Lamp  Supports. 
3110  Hoods  and  Hood  Hanging  Boards. 
40  Miles  No.  6  Insulated  Wire,  second-hand  but 
in  good  order. 
The  above  is  for  sale  for  want  oE  nee,  having  lost 
street  lighting^   is  in  good  order  and  will  be  sold 
reasoaable  for  cash  or  on  time  for  good  bankable 
paper.  Address 

TERRE  HAUTE  ELECTRIC  LIGHT  k  POWER  CO., 

Edwin  Ellis,  Sec'y,  Terre  Haute.  Ind- 

NOTICE. 

To  Stca.}7t  Users,  ajid  others  interested  in  the  manu 
fitcture,  purchase,  or  -use  of,  and  sale,  0/  Steam 

Having  been  granted  Letters  Patent  on  a 
"Safety  Water  Tube  Boiler,''  of  the  "lype"  and 
"class"  in  which  the  Steam  and  Water  drums  are 
arranged  and  located  transversely  to  the  flow  of 
prodncts  of  combustion  In  their  travel  from  the 
furnace  to  out-take  to  stack,  of  which  the  'Stir- 
ling" and  "Pierepoint"  are  examples.  My  patents 
covering,  in  a  fundamental  degree,  devJcBS  and 
arrangements,  for  the  maintenance  of  continuous 
circulation  throughout  the  entire  boiler  system, 
and,  it  having  become  known  to  me  that  cert-un 
parties  are  offering  for  sale  boilers  of  this  class. 
for  which  boilers  they  claim  such  continuous  cir- 
culation, it  is.  therefore,  necessary  for  me  to  no- 
tify manufacturers,  users,  buyers  and  sellers,  and 
those  who  may  be  acting  as  agents  for  the  sale  of 
such  boilers,  that  the  same  are  a  direct  infringe- 
ment of  my  patents,  which  it  is  my  purpose  to  pro- 
tect to  the  utmost  extent,  at  the  same  time  to  gua- 
rantee to  all  purchasers  of  my  Boilers  the  fullest 
protection  against  claims  or  litigation  on  the  part 
of  any  and  all  patentees  of  Water  Tube  Boilers. 

L.Ifl.  MOVES, 

[Late  Manager  Babcock  &  Wilcox  Co.] 

PATENTEE  AND   MiNOFACTDEER 

Combine  ptafely  Water  Tatie  Boiler 

411-413  WALNUT  ST..  PHILADELPHIA- 


Proposals. 


Notice  is  hereby  given  to  all  elec- 
tric light -companies  supplying  light 
to  cities,  that  the  contract  by  which 
the  city  of  Johnstown,  Pa.,  is  now 
lighted  will  expire  in  September, 
1895,  and  the  councils  of  the  city  of 
Johnstown  hereby  invite  proposals 
for  the  furnishing  of  light  to  the 
city  for  a  term  of  three  or  five  years. 
About  two  hundred  (2,000  candle 
power)  arc  lamps  will  be  required. 
The  tight  of  way  over  and  through 
the  streets  and  alleys  will  be  granted 
for  the  erection  of  poles.  A  plant  can 
be  centrally  located  and  supplied 
with  coal  at  less  than  one  dollar  per 
ton  All  communicatiois  to  be  ad- 
dressed to  jj^o.  J.  BROWN, 


IRON  ARMORED 

INSniATIHE  EONBUITS, 

I        Two  Wires  in  a  Single  Tube,  the 
Standard  Method  of  Electric  Wiring. 

INTERIOR  CONDUIT  &  INSULATION  CO, 

General  Offices  and  M^orks:  527  W.  34th  St.,  New  Yorlt. 

Edwd.  H,  JohnqoD,  Preat.    E.  W.  Little.  Vice-Prest.  and  Gen.  Mgr.      Chas.  P.  Geddes,  Sec'y  and  Treas. 


New  Dynamo  Tenders'  Hand-BooL 


By  F.  B.  BADT. 

226  Pages,  140  Illustrations.     FlexibleCIoth  Binding. 
5  1-2x3  inches.     Price  $1.00. 


Size  of  Type  Page 


This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Ijinemen.  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9.000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  5,000  of  the  new. 

Electrician  Publishing  Co., 

6  Lakeside  Building,  CHICAQO. 


-=^'?^j[^^ 


r^i 
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IMPERIAL  DRY  BATTERY. 

The  Imperial  Dry  Battery  is  Mr  Wm.  Burnley's  latest 
and  improved  Dry  Battery,  and  superior  in  every  respect  to 
his  first,  or  the  old  ''Burnley  Dry''  Battery. 

We  are  the  only  firm  manufacturing  bis  latest  battery. 
All  batteries  are  made  under  Mr.  Burnley's  personal  supervis- 
ion. We  are  the  pioneers  in  the  making  of  successful  dry 
batteries  and  have  had  more  experience  in  this  line  than 
any  other  concern  in  the  country. 

When  you  buy  the  Imperial  you  have  the  satisfaction  of 
knowing  that  they  are  made  by  the  original  dry  battery  man- 
ufacturers and  guaranteed  to  be  the  best  on  the  market. 

SBItTD  FOB  REVIt^ED  PKICE  IiI»T 

MIAMISBURG  ELECTRIC  CO,  Miamisburg,  0. 


NASHOLD  SELF-LOCKING  CLEAT. 


City  Controller, 


JOHNSTOWN,  PA. 


Patented  in 

u.  s., 

Canada, 
England, 
Trance, 

And 

Applied  for 

In 

Germany. 


It  is  the  most  practical  Cleat  made. 
It  is  made  of  finest  glazed  porcelain. 
It  is  in  one  piece. 
It  lias  the  strength. 


It  Tvill  lock  the  fvlre  firmly. 

It  MsW\  NOT  break  in  patting  np. 

It  will  NOT  hold  moistnre. 

It  will  NOT  hurt  the  insulation. 


The  wire  can  easily  be  pat  in  place  or  removed  without  loosening  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nashold  Cleat  Company, 

Telephone,  Harrison  636.  934-935  WonaiJnock  BIdg.,  CHICAGQ,  ILIr. 


JAEGER 

MINIATURE 

INCANDESCENT 
LAMPS. 

For  Series  and  Battery  Cnrrent. 

;^T0  10  CANDLE  POWER. 


High  Efficiency.     Long  Life. 


Series  Lamps  a  Specialty. 


AUTOMATIC 

ELECTRICAL  SPECIALTY  CO., 

General  Sales  Agents, 

1 36  Liberty  St.,  New  York. 

NEW  INSULATING  JOINT. 


Sectional  View— Patented  July  10,  1894— Full  Size. 
For  Insulating  Fixtures. 

Thia  joint  conforms  to  the  requirements  of  Under- 
writers' rulea.     Write  for  prices  and  circulars. 

Interstate  Complete  Electric  Coastrnctlon  Co., 

809  to  817  So.  71h  St.,  ST.LOUIS,  MO. 


Storage  Batteries 

FOR  ALL  PURPOSES, 

Bradbury-5tone   Electric 
Storage    Co., 

Lowell,  wmm. 


Table    Push. 
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SEND  FOR  NEW  CATALOGUE. 

BELLS, PUSH  BUTTONS,  ETC. 

HUEBEL&  MANGER, 

MANUFACTURERS 

Electrical  and  Brass  Goods, 
286-390  Graham  St.,  Brooklyn,  N« '%% 


^^ay  II.  iSgS- 


WESTERN    ELECTRICIAN. 


VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  iB  called  to  this  CELEBRATED  "WATEK 
WHEEIj  as  particularly  adapted  to  their  uee,  on  account  of  its  remarkably  steady  motion, 
high  8pee<l  ai.rt  great  efhcieiiey  and  large  capacity  for  its  diameter,  being  double 
the  po'wer  ol  moat  wheels  of  the  same  diameter.  It  ia  used  by  a  number  of  the  leading  electric  com- 
panies with  creat  satisfaction.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  useful  effect  g'uarunteed* 

SEXn  FOR  CATALOGUE  AND  PARTICVIjAMS. 

The  accompanying  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  36  H.  P.  under  3S  fnet  head.  Arranged  with  12-lnch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furniah  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  shafts, 
and  where  the  situauon  admits  of  their  use  we  recommend  them. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  Dayton,  Ohio. 

Kiedon  Iron  &  Locomotive  Works,  San  Francisco,  Oal.,  Pacific  Coast  Agents. 


Tlie  Standard  Open  Circui ',  Bat- 
teries of  the  World. 

SEND  rOK  CIECULAK  AND  PRICES. 

THE  LECLANGHE  BATTERY  CO., 

in  to  117  East  13lslSt.,  N.  Y. 


GRAPHITE    SPECIALTIES 

FOB     EIiKOTBICAIi     USES: 

etrmpUte  Bods  of  Tarlons  lienetlia,  from  l-s  Ohm  to  100  Ohms  BesUtansa 

to  the  Ineh.    Hraphlte  Boxea  and  Ornclble*.  BeaUtlne  Haatfl 

of  4.00O  Itegreea.    Inanlrlea  Oladly  Answered, 

JOS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  I. 


YOU  CAN  HAVE  ONE ! 


Anyone  interested  in  the  art  of  electricity  can  obtain  a  copy  of  our 
new  100-page  classified  catalogue  of  electrical  books  which  is 

JUST  OUT. 

It  containe  a  complete  list  of  all  electrical  books  published  to  date 
and  will  prove  of  inestimable  value  in  selecting  the  proper  works  for  the 
study  of  electricity.     We  are 

HEADQUARTERS  IN  THE  WEST 

For  electrical  books  and  can  fill  all  orders  promptly  on  receipt  of  price. 

ELECTRrciAN  PUBLISHING  COMPANY, 

6  Lakeside  Building,  Chicago. 


Change  Desks! 

— isn't  it  almost  time  ? 

t  you'll  lie  proud  of — that  orna- 
ment tlie  most 
eliiborate  orfice 
—best  material 
and  splendid 
finish.  We'll 
return  the 
money  if  you 
want  to  send 
the  desk  back. 
You  w  o  n'  t 
want  to. 

Roll  Top 
Office  Desk, 
solid  oak. 
highly  pol- 
ished, two  extension  slides,  patent  lock  and  perfect 
flexible  slide,  roll  top,  antique  finished,  castered, 
high  curtain.  4  ft.,  $17.50;  4  ft.  6  in.,  $18.50;  5  ft., 
$20.50.  Low  curtain,  4  ft.,  $14. Js;  4  ft.  6  in., 
$17.00;    5  ft..  $18.75. 

Flat  Top  Desk,  solid  oak,  highly  polished,  two 
extension  slides,  antique  finish,  castered.  4  ft..  $9.50; 
4  ft.  6  in..  $10.00;  5  ft.,  $10.50.  .Send  for  descrip- 
tive circular. 

Montgomery  Ward  &  Co., 

111=118  Michigan  Ave.,     Chicago. 

■ygP^VJg^       Cash  with  order,  or  will  ship  to  our 

own       address      and     draw      through 

your  bank  with   draft   attached  to  Bill  of  Lading. 


i» 


„  OPEN. 

Keg:aiar  Size,  6  inches  long.  2^-t  inclies  high,  1  to 
I'i  iuchsK  wide. 

In  a  suit  brought  against  F.  Stevens  by  the  Cutter  Com- 
pany, claiming  an  infringement  on  an  Electric  Flash 
Switch,  it  was  decided  in  his  favor  by  the  United  States 
Court  in  December  laet,  the  Court  dlemissing  the  case 
with  coals. 


™  ELECTRIC  PROTECTION  CO., 

1028  FILBERT  STREET,  PHILADELPHIA,  PA. 

Owners  and  Maunfacturers  of 

THE    PLUSH    PROTECTORS, 
THE   STEVENS   FLUSH   SWITCHES, 

And  General  Electrical  Work. 

Special  attention  given  to  the  construction  of  models  and  Inventors'  experimental  wori. 

For  the  Plush  Protectors,  simplicity,  sure  action,  ready  adjustment,  and  interchange  of  parts. 

For  the  Stevens  Flash  Switch,  fire  and  damp  proof.  Mechanism  is  simplicity  itself-  Noth- 
ing to  get  out  of  order.  Make  and  break  so  wide  that  no  arc  can  form.  Wired  without  removing  cas- 
ing.   Buttons  made  of  mother  of  pearl.     Base  made  of  vulcabeston  with  porcelain  cases. 


Impossible  for  them  to 
get  out  of  order. 


NewYork  Insulated  Wire  Co., 


Sole   ACAia-ufactU-zrei^s, 


Grifflsliaw  White  Core  M  Raven  WMte  Core  fires,      (Jrinsliaw  DnflerEroniiiLeai  Covered  Caliles, 

CiiiiiiietitiflD  Liie  Wires,  (Jrinslaw  Tapes  M  Splicini  Componnl 
Vnlca  Bnslinp,  all  sizes.  Valca  Electrical  Wire  Ducts  for  Iiterior  CoDstrnctioii, 


MAIN  OFFIOE  : 
13-17  Oortlandt  Street,  New  York, 


'oris,   XzLstilar-tecl.    ■\7«7"±r©    C3o3xxi3a.ai7-, 

(  OHIOAQO:  BOSTON:  SAN  FBANOISCO : 

BRANCHES:  ^  320  Dearborn  Street.  OoDRrees  Street,  54  Second  Street. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


ELECTRICIAN  PUBLISHING  CO., 


6  Lakeside  BIdg,, 
Chicago,  III. 


ONE 
DOLLAR 


WESTERN    ELECTRICIAN. 


May  II,  1895. 


CHICAGO  EDISON  CO., 


irvi 


ELECTRIC  LIGHTING  SUPPLIES, 

EDI$ON  BUILDING,  139  ADAMS  STREET,  CHICAGO, 


ELECTRICITY 


AND    the; 


Electric  Telesraph 


By  GEORGE  B.  PRESCOTT. 


m 


Revised  and  Enlarged  Edition---ln  Two  Volumes. 


670  ILLUSTRATIONS. 
1150  PAGES. 


Price,  Prepaid,  $7.00. 


The  Most  Complete  Work  of  its  Kind. 


ELECTRICIAN  PDBLI8H1N6  CO, 

6  Lakeside  Building,  CHICAGO. 


HART  SNAP  SWITCHES  I 

STANDARD  SWITCHES,  5  and  10  ampere  S.  P. 
10  amp.  3  and  4-way,  10.  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switched  upon  one  plate. 

Cut  illustrates  i-way  or  cotninutation 
stvitch,  controls  a  light  or  (/rotip  of  lights 
from  any  desired  number  of  points, 

S£KD  FOK  CATAIiOerE. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 

HOT  STUFF- 


No  1  we  make  the  final  break  off 
from  curbons  so  that  it  is  impossi- 
ble to  fjet  heat  eaough  to  fuse 
points  of  your  copper  contact 
plates;  no  filint;  off  oi  rough  points, 
no  hanging  on  after  you  have  had 
a  short  circuit  or  over  load,  boood 
to  work  ne  easily  after  openinfj 
1.000  times  as  it  does  when  opened 
the  first  time. 

AVE  KNOW  YOr  NEED 

oiiK  ciU4:;riT  break.- 

KR.  and  do  not  see  why  you 
should  deliiy  writiuff  us  any  longer. 
One  burn  out  will  pay  for  a  dozen 
of  our  instruments.  To  be  ns*"*! 
on  tlin  AlTeruating  or  Di- 
rect Current  Systems. 

AViite  us  at  once. 


SWEET   ELECTRIC   ti    MFC.  CO., 

GRAND  BAPIDS,  MICS. 


WE  MAKE  MANY  OTHER  SPECIALTIES! 

WHAT  ARE  THEY? 

Send  for  Catalogue 
894  and  see. 

BUTLER  MANUFAOTURING  CO.,  46  S.  Clinton  Street,  CHICAGO. 


!  II 


tti 


May  II.  iSi)5. 


WESTERN    ELECTRICIAN. 


METROPOLITAN  ELECTRIC  COMPANY, 

186  and  188  Fifth  Ave.^  Chicago,  U.  S.  A. 

We  are  fully  stocked  for  the  Spring  trade  and  solicit  your  patronage  for 


WIRES  AND  CA6LBS. 


WEATHERPROOF 

RUBBER 

MAGNET 

ANNUNCIATOR  AND  OFFICE 


5 


Batteries,  Bells,  Annunciators,   Metropolitan  Incandescent  Lamps,   Mac  Tape,   Etc..  Etc.,  Etc. 


s 
c 
o 

TT 

T 
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WE  MAKE  Storage  Batteries, 

Power 85FAN Motors  ^*to  20  HP 

Dynamos,  5  tosooLight. 

We  repair  the  bad  ^J^^ 
work  of  others.  »,   "^^^S   ^''^^^s, 

do    it  good.  ^y^|^    :2-inch, 

THE   DIETERICHS-WARWICK  ELECTRIC 


Ghostly  Union  Telegraph  Co. 

DISPATCH  FROM  HaDES. 
?   "^:f^2^  a/on/ie   70  mote, 

€0.D.(^^^/^5^7z?^  coot, 
onctdoTit  -mi^^  ^til. 

Three  Specil,  S17.50.  \^^UJlt/i  J     r^€ri,. 

COMPANY,   CLEVELAND,   OHIO. 
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THE   NEW  /ETNA   LAMP. 


YOU  DON'T  SEE  THE  TWIST  IN  THE  FILAMENT. 

TMIS  LAMP  is  specially  adapted  to  street  and  general  raihvay  and  steamboat  use, 
because  it  is  absolutely  non-vibratable,  and  we  guarantee  for  it  50  per  cent,  longer  life 
and  better  service  Ihan  any  other  lamp  now  on  the  market.  TTie  filament  will  not  droop 
or  get  out  of  shape  ivhile  in  use,  no  tnatter  at  what  angle  it  is  burned. 

A  good  lamp  at  a  fair  price.    Ordinary  latnps  at  ordinary  prices. 


AGENTS  WANTED  IN  LEADING  CITIES. 


WRITE  US. 


PATENT  APPLIED  FOE. 


JBtna  Electric  Works,  Hartford,  conu. 


xr"5rox3.  "^^r^-xLt 


"A  GOOD  THIN6" 


ORDEK  A  COPY  OF 


WEBB'S  TELEPHONE  HAND-BOOK. 

Price  SI. 00,  Postase  Prepaid. 

Pabliahed  and  for  sale  by 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 


STANDARD  PLANTE  STORAGE  RATTERIES 

Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

WILL  NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLE. 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TO  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

(  We  win  place  an  equal  number  of  these  cells  In  seriea-clrcult  with  any  other  cells  of  life* 

-...-jgo,  OUil  1  CUnC>  J  capacity,  and  anbmlt  them  to  charge  and  discharge  carrents  aa  high  as  the  circuit  can  give  and 

U^-^^      UHALLtnUt-    J  receive;  and  we  guarantee  no  distortion  or  deterioration  of  plate  In  onr  cells  under  ourrente  that 

(  no  other  cell  will  withatand. 


ELECTRIC  POWER  STORAGE  COMPAHY, 

Room  1210  Havemeyer  Building,  26  Cortlandt  Street,  New  York. 
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THE  TOTAL  HORSE  POWER  OF 
NOW  IN  USE, 


EXCEEDS  HALF  A  MILLION ! 


COMPOUND,  5  to  1,000  H.P. 


'J 


■  m 


Unequaled  Simplicity,    High    Fuel    Duty, 
and  Moderate  Cost. 


1  n- 

t-— .=.--- 1,  m-  fi  ^ 

'■a ■!«>!>■,:  1^,   >h^,  .-.ijl, ;    I 


STANDARD,  5  to  250  H.  P. 


High-Class  Automatic,  for  general  use. 


JUNIOR,  S  to  75  H.  P„ 


For   service  demanding   a  strong,  durable 
and  efficient  automatic  engine  at  a  low  price. 


iti 


CATALOOUE  ON  APPIilCATION. 
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3E»IT1"S:^XJH.C3r,   I'.A..,   XT.  S.  .A.. 


o  SELLING  OFFICES:  o 

26  Ccrtlandt  St.,  New  York,  N.  Y.  210  Dre.xel  Building,   Pliiladelphia,  Pa. 

WfstinghouEe  Building,  Pittsburg,  Pa.  259  Main  St.,  Salt  Lake  City,  Utah. 

21-23  Fremont  St.,  San  Franscisco,  Cal.  53  State  St.,   Boston,  Mass. 

171  La  Salle  St ,  Chicago,  III.  37  College  St.,  Charlotte,  N.  C. 

Wonderly  Building,  Grand  Rapids,  Mich. 
All  Offices  of  the  Westinghouse  Electric  &  Mfg.  Co.,    and  all  Foreign  Countries. 


A  NEW  BOOK  I 


New  Dynamo  Tenders'  Hand-Book. 

226  Pages.        138  Engravings.       Hand-Book  Size. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  hand-book  series,  of  which  30,000  copies 

have  been  sold.    The  new  book  contains  more  than  twice  as  many  pages  and  twice 

as  many  engravings  as  were  comprised  in  the  old,  and  will  continue 

to  retain  the    distinction  of  being  the   ONLY  STANDARD 

WORK  for  the  practical  dynamo  man  and  the  learner. 


NOW  READY. 


PRICE,  $1.00. 


@    LAKESIDE    BlULDING,    CHICAGO. 


May  II,  1S95. 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


B.  J.  Arnold,  Mem.  a.  i  e.  e. 

CoDsaltiog  Electrical  Engineer. 

SPECIA1.TT: 
Electric  EoUways  and  Power  Statioua. 

1541  7Iarquetle  Bl(I<r..  Cliiraso. 


Foree  Bain, 

Consulting, 

Deeigning, 

Snpervising, 

Constrnctirg, 


Testing. 


Eiectrical  ard 
Mechanical  Engineer. 

Plans,  Specifications  and 
General  Engineering. 


Expert  In  Patent  Canseg. 


Suite  1C57. 1658  and  IGr^O 
MonadnockEnlldinff,  CHICAGO. 


William  H.  Bryan, m. Am. soc.m.e. 

Mechanical  and  Electrical  Engineer. 

ConsoltatiODe,  Reports,  Eetima'es,  Planp,  Speci- 
fications, Superintendence,  Tests,  Purchasing. 
Designs  of  Central  Stations  a  Specialty. 

Turner  Baildin^.  St.  lionie. 


The  Allen-Hussey  Co., 

General  Electricians  and  Contractors. 
Electric  light  and  power  construction,  incan- 
descent light  wiring;  telephone,  watchman's 
clock,  annunciator,  burglar  alarm,  electric  hell 
systems,  etc.  Estimates  furnished  from  archi- 
tects' and  engineers'  specifications.  Telephone, 
Main  1061.  Established  1889;  Incorporated  I'iQ^. 
311-213  Randolph  St.,  CUicaso. 


N.  S.  Amstutz, 


Mechanical  and  Electrical  Engineer. 

Weio  Electrical  Devices  Perfected  for 
Shop  Construction. 

Testn,  Plans,  Estimates, 
Supervision  and  Expert  Opinions. 

29  Blackstone  Bids.,  Cleveland,  O. 


Owen  Fordj 

yiO  Security  Bldg.,  St.  liouis,  Mo., 

Engineer  and  Contractor, 

Electric  Railways,  Lighting,  Power  and  Min- 
ing.     Water  Works  Systems.      Power  Plants 
Developed  for  Electrical  Transmission. 


-FOR    THE- 


BINDERS  ^'^T"^"  ^^'^TvoiA/t, 

■•■^^■I     ^^  ONE    DOLLAR. 


VULCANIZED  FIBRE  GO. 


SOIiK  MAHrVFACXUKERS  OF 

HARD  VULCANIZED  FIBRE 


In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray.    Ssnd  for  Catalogue  and  Prices. 


wi^sieTOM.DEi..  The  Standard  £leotrical  Insulating  Material  of  the  World. 


OVWICK: 

14  BBY  ST.,    W,  T 


Electric  supplies. 
Lighting  plants. 
Engineering. 
Contracting. 
Testing. 
Railways. 

Incandescent  wiring. 
Consulting. 


Thaifer  Electric  Co., 

1027  Garfield  Building, 


TELEPHONE  2910. 


Don't  let  your  contracts  until  you  get  our  prices. 
Prompt  attention  given  to  all  orders. 


A   JSLEMV  BCX>K 


KTO^W- 


ELECTRIC  transmission  HAND  -  BOOK. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  iiand-book  series,  of 
whicli  30,000  copies  have  been  sold.  The  new  book  deals  in  the  author's 
well-known  practical  style  with  all  the  problems  of  Electric  Power 
Transmission. 

NOW    READT.  PRICES    $1.00. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 


aiiway  Supplies 

The  largest  and  most  prosperons  street 
to  all  others  on  account  of  greater    strength 


GEARS.    PINIONS.    BEARINGS.    TROLLEYS. 
TROLLEY  WHEELS  AND  HARPS. 

railway  coiupanies  in  tlie  country  are  using:  oar  supplies,  and  they  prefer  them 
anddnrability.  Correspondence  Solicited 


This  is  the  Improved 
Nuttall  Trolley. 


Try  it  once,  and  you 
will  want  no  other. 


R.  D.  NUTTALL  COMPANY, 

F.  A.  ESTEP,  President  and  Treasuretr. 
J.  R.  McGINLEY,  Vice-President.  F  S.  MARTIN,  Superintendent  of  Works. 

ALLEGHENY,  PA. 

CHAS.  J.  MAYER,  121i  Betz  Building,  Philadelphia,  Pa.,  Middle  States  Sales  Department. 
OHAS.  N.  WOOD,  180  Summer  St.,  Boston,  Maee.,  New  England  States  Sales  Department. 
STANDARD  R'Y  SUPPLY  CO.,  Mooadnocb  Block,  Chicago,  Dl.,  N.  W.  States  Sales  Department. 
A.  S.  PARTRIDGE,  Bank  of  Commerce  Building,  St.  Louis,  Mo.,  S.  W.  States  Sales  Department, 
OHAS.  A.  OAVAGNA,  Neave  Building.  Cincinnati    Ohio,  Central  States  Sales  Department, 
EDWARD  P.  SHARP,  44  Niagara  St.,  Buflalo,  N.  T.,  Northern  States  Sales  Department. 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS, 


Recent  Improvementa  made  in  tbe  New  American  Turbine  have 
eter,  and  produced  greater  efficiency  from  whole  to  half  water  than 
followiog,  copied  from  certified  tests  made  at  Holyoke.  Masa.,  on  the 
man,  engineer  in  charge  of  experiments,  and  E,  S.  Waters,  hydraulic 

The  originals  of  these  certificates  and  tests  of  other  sized  wheels 


Increased  the  power  as  per  tbelr  diam* 
any  other  turbine,  as  evidenced  by  the 

dates  named,  and  signed  by  A.  F.  Sif^k. 

engineer, 

can  be  seen  at  our  office. 


Test  of  a  45-inch  Wheel-Jaly  9,  1894. 

Test  of  a  42-iiioli  Wheel  -July  14, 1894. 

Head. 

Rev.  per 
Min. 

On.  Ft. 
per  Sec. 

Horse 
Power. 

P'rOent 

JHead. 

Rev.  per 
Mln. 

Cu.  Ft.  1  Horse 
per  Sec.  Power. 

P'rCent 

Whole  Oate 

$8               " 

16.06 
16.42 
16.78 
17.03 
16.88 

119.17 
122.00 
117.33 
111.83 
118.67 

141.68 
127.18 
112.60 
98.12 

82.(i7 

205.27 
195.19 
175.74 
149.99 
118.40 

79  76 
82.58 
82.18 
79.31 
76.62 

Whole  Gate 

16.33 
16.56 
16.69 
17.13 
17.48 

128.00 
134.80 
129.33 
125.25 
121.00 

134.18      199.66 
120.85       188.14 
104.85       162.89 
92  76      142.40 
70.80        98.86 

80.60 
83.09 
82.77 
79  21 
70.60 

For  InformatiOD  and  oatalogae  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO..Dayton,OJ.S.  A. 


PflRCElAIN^^ANUiJ^CTORT, 


"  .^  Iff -1 56  Gn£EN£  St 
•  _  i^at  SrATiaH  G 


''^v^'ff^-^r'^'f'*'- 


i        \ 


PLATINUM 

FsraE!  Pyrposea. 

Scrsp  and  Native  Platlnom  Porchtoed, 

BAKER  &  CO^  408-414  New  Jersey 

Kallroad  Ave..  Newark,  N.  J. 


CUP 


Pump 
Inside 


FUSE 
AND 

FORIALL 


THE  ROCKFORD  BLASTTORCH. 

One  filling  of  gasoline  gives  fonr 
hours  needle-pointed  or  wide-blast 
flame.  Bras4  cylinder,  QVi's. 
2'-".    Small,  safe,   ^'arran- 

ted  Sample  sent  on  receipt  of 
J'3.50.  Liberal  discounts  to  jobbers. 
Send  for  circular. 

Tori;liCo.,Rocl{fori,lll 

Cor.  Water  and  State  Sts. 


Uf  I  D  B  't   Correct 
•""'^  Carrjins 

LINKS  h  capacity. 

CVCTCUC  Absolu.eiy 

oYiiTtMS.     J  Uniform. 


The  Independent  Electric  Co., 

39th  St  and  Stewart  Ave.,  Chicago. 


PORTER  &  BUERDORF. 

a*T.-wH  AQENTS  FOB 

DETROIT   SYSTEM   STREET   R'Y    MOTORS, 
Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  sold  with 
guarantee  of  20,000  miles  without  repairs.  Instal- 
lation of  storage  battery  lighting  plents  s  specialty 
Room  808,  HHo.  'Zl  4(uincy  St.,  Chicago. 


The  Telephone  Hand-Book. 


HERBERT  LAWS  WEBB. 

Price  $1.00. 

Thie  only  complete  and  practical  work  of 
its  kind  on  the  market. 

PUBLISHED  BY 

1HE  ELECTRICIAN   PUBLISHING  CO., 

6  Lakeeide  Building,  Chicago. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


Continuous  Current 

Dynamos  and  Motors: 

THEIR  THEORY,  DESIGN,  AND  TESTING. 

With  Sections  on  Indicator  Diagrams,  Properties  of  Saturated  Steam, 

Belting  Calculations,  Etc. 

AN  ELEMENTARY  TREATISE  FOR  STUDENTS. 

By  frank  p.  cox,  B.S. 

Cloth.      S71  Pages,  S3  Illnstrations.      Price  SiS.OO. 

Intended  for  students,  this  work  gives  the  theory  and  design  of  continuous  current  dynamos  and 
motors  as  understood  and  practiced  In  the  designine-room,  Bad  the  methods  of  testing  described  are 
those  of  the  factory  testinp-sbop.  The  practical  side  of  the  various  questions  treated  is  always  kept  la 
view,  discussions  havlijg  little  bearing  in  this  direction  being  excluded,  and  the  higher  branches  of 
mathematics  avoided,  'ihe  application  to  the  design  of  armatures,  fleld-maguels  and  motors  of  the 
principles  developed  ia  explained  by  reference  to  numerical  problems,  thus  thoroughly  impressing  them 
on  the  stutJeD'.'s  mind.  Methods  nf  testing  a  complete  mBchine  and  ot  investigating  its  characteriatlcB 
are  given,  with  di-^cuBsions  on  the  effect  of  various  changes  in  design  and  operation.  The  steam-engine 
being  so  closely  allied  to  the  testing  and  operation  of  dynamos  and  motors,  sections  on  indicator  dia- 
grams, steamponer  calculations,  and  belting  are  included.  Almost  all  of  the  numerous  curves  in  the 
book  are  derived  from  actual  commercial  tests. 

CONTENTS. 

Chapter  I.  The  Absolute  System  of  Measurement. — Chapter  II.  Electro-Magnetic  Induction.— 
Chapter  III.  Classification  of  Machines  and  General  Principles  of  the  Magnetic  Circuit. — Chapter  IV. 
'J'he  Dynamo  as  a  Motor.  — Chapter  T.  Calculations  Pertaining  to  the  Magnetic  Circuit. — Chapter  VI. 
Theory  of  Windings,  Losses,  etc  — Chapter  VII.  The  Dynamo  Considered  as  a  Motor. — Chapter  VIII. 
Design  of  Armatures. — Chapter  IX.  Design  of  field-maguels.— Chapter  X.  Design  of  Motors. — Chapter 
XI.  Dynamo  and  Motor  Testing. — Chapter  XII.  Efl&cieney  Tests.— Chapter  Xllt. — Indicator  Diagrams. 
—Chapter  XIV.  Steam-Engine  Calculations.— Appendix.  I.  Tests  of  Iron. — Appendix  II.  Ampere  Turn- 
t  ibles. — Appendix  III.  Determination  of  Sizes  of  Wire  for  Armatures  and  Field  Coils. — Appendix 
IV.  Belting. 

ELECTRICIAN  PUBLISHINQ  CO,  6  Lakeside  BIdg.,  CHICAGO. 


THE  McGORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work, 

Gives  more  power  aB  to  diameter  Tvitli  a 
htgfher  pereentaee  of  useftal  effect  than  any  other 
^vatei'-nheel  heretofore  made.  All  sizes,  right  and  left 
hand,  aro  built  from  patterns  perfected  under  systematic  testa  in 
the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  ui4 
those  contemplatiiig  the  improvement  of  powerSj  will  find  It  t« 
their  interest  to  confer  with  me,  as  I  am  n-illiBg  to  gU&T* 
antee  results  n'here  others  have  failed,  no  mat- 
ter what  makeof  turbine  has  been  in  use.  STATE- 
KROriRE3IE?tfT!!4  ASII>  t^EAIU  FOR  CATA> 
l^OGUE. 

S.  MORGAN  SMITH.  York,  Pa. 

Estimates  tnmlehed  for  complete  power  yluits  uiA 
TenltB  ffuoraoteeii. 


Dictionary  of  Electrical  Words,  Terms  and  Phrases. 


•?63  doable-colnmu  Pages. 


-gay    Mil  \.n.i  TTvr    o*.   EC^T7)S^C3S3',   .A..  3&X. 

STO  Illustrations.    Cloth  Binding.    Type  Pages  lO  x  7  inches.       Price,  postage  Prepaid,  to  any  part  of  the  world,  SS.OO. 


This  Dictionary    includes  5,000  distinct    Words,   Terms  and 

Phrases.  Each  of  the  great  classes  or  divisions  of  electrical  investiga- 
tion or  utilization  comes  under  careful  and  exhaustive  treatment.  For 
some  reasons  ii  deserves  rather  to  be  called  in  Encyclopsedla  than  a 
dictionary. 

The  Scheme  of  Treatment  is  as  follows: 

1st.  The  words,  terms  and  phrases  are  invariably  followed  by  a  short, 
concise  definition,  giving  the  sense  in  which  they  are  correctly  em- 
ployed. 

2d.  A  general  statement  then  follows  of  the  Principles  Of  Electri- 
cal Science  on  which  the  definition  is  Founded. 


3d.  When,  from  the  complexity  of  the  apparatus,  or  from  other  con- 
siderations, it  has  been  thought  desirable  to  do  so,  an  Illustration  or 
Diagram  of  the  apparatus  is  given. 

4th.  To  facilitate  study,  an  elaborate  system  of  OrOSS  References 
has  been  adopted,  so  that  it  is  as  easy  to  find  the  definitions  as  the 
words,  and  aliases  are  readily  detected  and  traced. 

In  applying  these  rules  great  care  has  been  exercised  to  secure 
CLEARNESS,  to  the  end  that  while  the  definitions  and  explanations 
shall  be  SATISFACTORY  TO  THE  EXPERT  ELECTRICIAN,  they 
shall  also  be  SIMPLE  AND  INTELLIGIBLE  to  those  who  have  had  no 
training  at  all  in  electricity,  or  are  novices  in  the  art.  ' 


siEJijriD  insr  "yoxria  obideiu  asrcvT". 


ELEGTBICIAN  PUBLISHING  CO.,   6  Lake&^de  BnUdine,  Chicago,  Illinois 


iU 


May  II,  1895. 


WESTERN    ELECTRICIAN. 


ERIE  CITY  IRON  WORKS, 

Ilaniif&ctiirers  of  H: 

Automatic 


INCOBPORATED. 

naniifartiirers  of  HIC^H  and  ITEDIUSI  SPEED 


EDWIN  HARRINGTON,  SON  &  CO.,  Inc. 


Designers  ana  manufacturers, 


and 
RETURN  TUBULAR,  LOCOMOTIVE 
AND  VERTICAL 


1510  OLD  COLONY  BLDG.,  CHICAGO. 


Alternating  Currents. 

An  Analytical  and  Graphical  Treatment  for  Students 
and  Engineers. 

By  FREDERICK  BEDELL,  Ph.D., 

AND 

A.  C.  CREHORE,  Ph.D. 
Cloth,  325  pages,  112  illustrations,  Price,  $2.50. 

The  present  work  is  the  first  book  that  treats  the  snbject  of  alternatinK  carrents  in  a  connected , 
logical,  and  complete  manner.  The  principles  are  gradunlly  and  logically  developed  from  the  elemen- 
tary experiments  upon  which  they  are  based,  and  in  a  manner  so  clear  and  simple  as  to  make  the  bonk 
easily  read  by  any  one  having  even  a  limited  knowledge  of  the  mathematics  involved.  By  this  method 
the  student  becomes  familiar  with  every  step  of  the  proces  of  development,  and  the  mysteries  usually 
associated  with  the  theory  of  alternating  currents  are  found  to  be  rather  the  result  of  unsatisfactory 
treatment  than  due  to  any  inherent  difficulty.  The  first  fourteen  chapters  contain  the  analytical  devel- 
opment, commencing  with  circuits  containing  resistance  and  self-induction  only,  resistance  and  capa- 
city only,  and  proceeding  to  more  complex  circuits  containing  resistance,  self-iudnction,  and  capacity, 
and  resistance  and  dit^tributed  capacity,  A  feature  is  the  numerical  calculations  given  as  illustrations. 
The  remaining  chapters  are  devoted  to  the  graphical  consideration  of  the  same  subjects,  enabling  a 
reader  with  little  mathematical  knowledge  to  follow  the  authors,  and  with  extensions  to  cases  that  are 
better  treated  by  the  graphical  than  by  the  analytical  method. 

CONTENTS. 

Part  1.  Analytical  Treatment— Chapter  I.  intrcductory  to  Circuits  containing  Re- 
sistance and  Self-induction. — Chapter  II.  On  Harmonic  Functions— Chapter  III.  Circuits  Containing 
Resistance  and  Self-induction.— Chapter  IV.  Introductory  to  Circuits  Containing  Resistance  and  Capa- 
city.—Chapter  V.  Circuits  Containing  Resistance  and  Capacity.— Chapters  VI,  VII,  VIII,  IX,  X,  XI. 
Circuits  Containing  Resistance,  Self-induction,  and  Capacity.  — Chapters  XII,  XIII.  Circuits  Contain- 
ing Distributed  Capacity  and  Self-induction. 

Part  II.  <jrrapliical  Treatment.— Chapters  XIV,  XV,  XVI,  XVII.  Circuits  Containing 
Resistance  and  Self-induction.-Chapters  XVIII,  XIX.  Circuits  Containing  Resistance  and  Capacity.— 
Chapter  XS.  Circuits  Containing  Resistance,  Self-induction,  and  Capacity. 

Appendix  A.  Relation  between  Practical  and  0.  G.  S.  Limits.^ — Appendix  B.  Some  Mechan- 
ical and  Electrical  Analogies.— Appendix  C.  System  of  Notation  Adopted. 

Sent,  prepaid,  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,         -        6  Lakeside  Building,  CHICAGO. 


FREE! 


Our  24-page  catalogue  of  Organs, 
also  our  new  and  elegant  catalogue 
Of  Pianos,  containing  16  pp.  We 
have  the  largest  manufactory  in 
the  world.from  which  we  selldirect 
totheconsumer  at  wholesale  prices, 
thus  saving  the  profits  of  the  dealer 
and  the  commissions  oC  the  agents. 
We  furnish  a  lirst-classOrgan.war- 
ranted  20  years,  with  ©07  Rfl 
stool  and  book.foronly  w£  I  wvV 

No  money  required  until  instru- 
ment has  been  thoroutrbly  tested 
in  yourown  house.  Sold  on  instal- 
ments.   Easy  pajinent. 

We  positively  guarantee  every 
OrganandPianos)i/ears.  Sendfor 
catalogue  at  once  if  you  wantto  ob- 
tain thegreatest  bargain  on  earth. 
Write  name  and  j,ddress  plainly, 
and  wewillsendbymailsameday 
letter  is  received.  Asanatlvertise- 
ment,  we  will  sell  thefirstPianoof 
our  make  in  aO  I  7  C     Stool,  boof 


place  (or  onlyO  ■  I  Wi  and   covert 

free.    Regular  price,  ^S.IO, 

BEETHOVEN  PIANO  &.  ORGAN  CO.*  P.  O.  Box    1309  WASHINGTON,  N.  J. 

J«  G.  BRILL  COMPANY,       -        -        -        PHILADELPHIA, 

BUILDEES  OF  EAILWAY  AND  TKAMWAT  OAES  OF  ALL  GLASSES. 


Special  attention  given  to  the  building  of  Electric  Motor  and  Trail  Oars. 
Iders  of  Brill  No.  21  Truck  with  solid  forged  frame,  and  "Eureta"  Mailicam  Traction  FlTotol  TrnolL 


1524  Penna.  Ave., 

Philadelphia,  Pa. 

Send  for  Catalogue, 


ANTI-FRICTION 
BEARINGS. 


Traveling  Cranes, 
Hoists,  Machine  Tools. 


Holds  Load 

at  any  Point. 

Mention  this  Paper. 


RELIABLESENGINE. 

Antomatin  Cut-Oft",  ii^elf-OiliDg, 
Perfect  Regulation, 
Iv^imple  Construction. 

Adapted  forEleclric  Llj^ht  nr  any  Purpose  requiring 

Power  and  n-iavy,  Giatlnuoos  Wort. 

Moderate  Prices. 

Write  for  Circulars  and  Prices  to  the  Manufacturers, 

J.  F.  GHUSE  &  CO.,  WIATTOON,  ILL 


Garlock  Packings 

FOR  STEAM,  -WATER,  GAS,  AMMOKIA,  Etc. 

i^        BABLDCK'S  WAIER-PEOOF  B?DSADLIC  PACKING. 

Economical,  Reliable,  Durable  and  Guaranteed. 

Correspondence  Solicited.     Send  for  Gatalo^^ue  and  Prices. 

THE  GAf^lPCKpACWKG  (o. 

Factories  and  Main  Offices: 

Palmyra,  N.  Y.         Rome,  Ga. 


NEW  YOKK,     PHILADELPHIA, 
UOSTON,  PITTSBDKGH, 

CHICAGO,         OMAHA. 
ST.  LOUIS. 


ROOT  IMPROVED  WATER  TUBE  BOILER. 


SBLLINO  AQENTS: 

8  Oliver  St.,  Boston,  Mass. 
Monadnock  Block,  Chicago,  III. 
Perin  Building,  Cincinnati,  Ohio. 
Security  Building,  St.  Louis,  Mo. 


ABENDROTH  &  ROOT 

MFG.  CO., 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R'y. 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'clock  p.  m. 

Milwaukee  is  a  summer  resort.  * 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  office,  207  Clark  Street. 

KOBTH  STAR  POIMTS 

Ib  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  &  Northern  R.  R.,  and  is  a  valuable 
publication  for  business  men  and  tourists  who  may 
be  interested  In  the  development  of  the  agricult 
ural,  mineral  and  timber  resources  of  Northern 
Wisconsin  and  the  Upper  Peninsula  of  Michigan. 
This  book,  together  with  an  illustrated  pamphle 
telling  ^'Where  th9  Trout  Hide''''  will  be  sent  free 
upon  application  to  Geo.  H,  HeafEord,  General  Pas- 
senger Agent.  "North  Star  Route,"  Chicago,  111 


1  jiiprovod  Racine  High  8peed 


SUPERIOR.- RE60LAnor( 
j<»^  ECONOMY  POP.  . 

EectricIipins 

AwfiENERAL  "^ 

;^i  PURPOSES 


All  sizes  carried  in 

stock. 
Over  2,000  in 
use. 


Marine  aud 

Tacht  Engines. 

Porcui>iiie 

and  Tubular 

JSoilers. 


Bacine 


Hardware  to.,  -n-oRxs:  racise,  wis. 

W.  F.  PARISH,  General  Sales  Manaser, 

E,  Marquette  Building,  Chicago. 


,Nf%^M^.I^upi.s  P  H  O  S  P  H  O  R-B  R  O  N  Z  E 

REC.JRADE  MARKS.  INGOTS,  CASTINGS,  WIRE,   SmEET    &C. 

TheRhosphor  Bronze  Smelting Co.LiMiTED 

2  200NVASHINGT0NAVE.,PHILflDELPH|A.,PA. 

ORIGINAL  MANUFACTURERS  OF  PHOSPHOR-" 

"fSf     /"'J?       "     Bronze  in  theUnited  States  and  Sole 
JJen/,/u>->.-JJw7'^.    Makers  of"ELEPHANT  BRAND"Phosphor-Bronze. 
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500  H.  P.  Polyphase  Generators  in  Power  House  of  the  Westlnghoiise  Electric  &  Mfg.  Co  , 

at  East  Pittsburg,  Pa, 


Westinghouse 

Electric 

and 

Manufacturing 

Company/ 


Sole  Owners  of  the 


TESLA  POLYPHASE  SYSTEM. 

The  Ideal  System  for  the  distribution  of  Power  and  Light  in  factories  and  mills. 
Motors,  Arc  Lights  and  Incandescent  Lights  supplied  from  the  same  Circuits. 
The  System  Adopted  by  the  Cataract  Construction  Company  for  their  Great  Plant  at  Niagara. 
Especially  adapted  for  Transmission  of  Power  over  long  distances. 

All  Machinery  in  our  New  Works  at  East  Pittsburg  driven  by  Tesla  Polyphase  Motors,  supplied  from  a 
Central  Power  Plant.     RESULTS:     High  Eificiency,  Convenience,  Economy  and  Flexiblity.    Inspection  invited. 


NOTICE 

Induction  motors  operated  by  the  so-called  "Monocyclic"  system, 
offered  for  sale  by  the  General  Electric  Company,  are  in  fact  multiphase 
motors  and  are  broadly  covered  by  the  patents  of  Nikola  Tesla  owned  by  the 
Westinghouse  Electric  and  Manufacturing  Company. 

The  motors  and  system  of  distribution  advertised  by  the  Stanley 
Electric  Company,  of  Pittsfield,  are  also  an  infringement  of  the  Tesla  patents. 

Suits  have  been  brought  against  each  of  these  companies,  and  are 
being  pressed  to  a  hearing  as  rapidly  as  possible. 

It  is  the  purpose  of  the  Westinghouse  Electric  and  Manufacturing 
Company  to  bring  suits  against  all  users  of  apparatus  infringing  the  Tesla 
patents,  in  order  that  the  rights  of  the  company  may  be  enforced. 

Westinghouse  Electric  & 


Manufacturing  Company 


f 


Brancli  Oilices  in  all  leadinsr  Cities. 


PITTSBURG,  PA. 


■i50T    40  H.PZ-PHASE  TESLA  MOTOR 


40  H.  P.  Tesla  Polyphase  Motor  Operatliig-  Machiuery 
in  SIiopB  at  fast  Plttsbnrgr. 


May  II,  1895. 
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Arc  Dynamos  and  Lamps. 
Alternating  Dynamos. 
Transformers. 


Multipolar  Generators. 
Station  Instruments. 
Switchboards. 


Meters.     Switches. 


Arc  Light 

Cut-Out 

Boxes. 


Electric 
Lighting 
Supplies, 


FORT  WAYNE  ELECTRIC  CORPORATION 


I 


FORT  WAYNE,  INDIANA. 


BK.j(^IsrOI3:    OIPFXOES: 


XKJr  irOBK  CITY:  115  Broadway. 

CHICAGO:  183  Dearborn  Street. 

PHIIiADJBIiPlIIA:  »oy  rilbert  Street. 

BOSTON.  MASS. :  X7  Federal  Street. 

BOCRESTKB.  ]V.  v.:  Powers  Bnlldine. 

COIiClIBlTS.  OHIO:  57  East  State  Street. 

SASr  FBAHrCISCO:  Electric  Imp.  Co.,  35  New  Hontgomerr  Street. 


PITTSBITRQB,  PA.:  405  Times  Bnlldins. 

HKW  OB1.E ASrs,  liA. :  Sonthern  Blectrlc  Ufg,  &  Snpply  Co. 

OMAHA.  NEB.:  104  Bee  Bnildlne. 

aUNNEAFOIiIS,  ailNN. :  New  XoTli  I/ife  Bnildlng. 

CINCINNATI.  OHIO:  403  Neave  Building. 

SAN  ANTONIO,  TEX.:  307  Irosoya  Street, 

BICHUONU,  VA. :  Chamber  of  Commerce. 

ST.  liOITIS,  3IO. :  60  Turner  BallfUne- 


* 
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"tVliy  not  get 
the  best  ? 


POROUS  .^^ 

^y    1895. 

AK^  ^  Give  ns 

^^J    ^  trial  order. 

# '  -CUPS 


1888. 


ESTABLISHED    1867 


PARTRICK&  Carter  Co. 

Electrical  Supplies 

125  South  2^ St.     Philadelphia 
Catalogues  on  Application 

Send  EoBiness  Card  and  mention 

Western  Eleotrioian. 


The  Johnston 
Rail   Bond. 

(Patented  July  17, 1894.) 

For  electrical  contact  both  sides  of  the  rail  are  used.  The  nuts  have 
twelve  times  the  cross-section  of  the  copper  conducting  rod.  Under  the 
nuts  the  rail  is  smoothed  and  brightened  by  a  special  tool.  The  nuts  are 
also,  smooth  and  bright. 

A  firm  mechanical,  electrical  and  water-tight  joint  is  made. 

The  usual  length  is  30  inches,  of  00  and  0000  copper  rod. 

Address  the  manufacturers, 


New  York. 


John  A.  Roebling's  Sons  Co., 

Chicago.  San  Francisco.  TRENTON,  N.  J- 


i%SMn- 


U5ED-  By  THEr- 
EHOINE 
'/INSIST  QMHAViriO-  IT:-— 

■CHEAPEST-  LUBRICANT- 
(KiiQWIi-—    PUREST  AliS 

€>P-MACHlNERy- 

S£ND  For  Z50  PAO£ 
/LLUSr/fATeO   C/iTAi.oOU£- 

Wfl-SESSs'^ooiSAir, 
Vc°.^AesT  CtllC-AOO-lLLU-Sib^ 


FIRE 


I 


The  destruction  of  our  works  by  fire  on  April  7,  was  almost  complete. 

We  have  already  resumed  manufacturing  and  are  making  limited  shipments  which  are  daily  increasing;. 

Send  tis  your  Orders*    We  will  fill  them  with  reasonable  dispatch,  or  advise  you  promptly  if  we  cannot. 

CROCKER-WHEELER  ELECTRIC  COMPANY, 

Manufacturers  and  Electrical  EngiTieers, 


"SSG-VKT  TP"OI-l3L 


Oliloaso- 


FIRE! 


mi ZES  rP  TO  850  H.  p. 


COMMERCIAL  ELECTRIC  COMPANY, 


119  South  Tennessee  Street, 


INDIANAPOLIS, 


INDIANA. 


DYNAMOS  and  MOTORS. 


LACE  LEATHER. 
HULTZ'S  PATENT 
PULLEY  COVER. 
ELT   DRESSING 


WOVEN  LEATHER  LINK  BELTING   _<j^^^^t^- belt  CEMENT. 

»t.  liOnis,  llo.,  U.  8.  A. 

BRANCHES:  ltJ4  Snmmer  St.,  Boston;    113  Liberty  St.,  New  York;    129  North  3d  St.,  Philadelphia. 


Dynamo 

C^ELTINGr. 


AND 

,^     .^'^  Del  T 

™S|nd  Jor  (Trc  ular5  • 


THE  MEDBERY  INSULATION 


1^    ALUMINUM  BRDNZE 

DtfERHEAD#V    " 
f^  TROLLEY  >^o. 
^ -©^^  EflUIFMENT. 

FOR    ELSCTHIC  HAILWAYS. 
BEST  IM  THE   WORLD.  ^ 

THE   FIBERITE   CO.' 

MECHANICVILLE.N.Y-. 


FOf^,SAL£    /N    £\/£/=fy   C/T-y. 


SELLING  AGENTS: 


Chicago,  III. 


A.  W.  SOLOMON, 

Savannah,  Ga. 

REGER  &  ATWATER, ' 

San  Francisco,  Cal. 


^▼▼▼▼▼▼▼WWWWVWVWWWVVVVVVWVWWWWV  ▼▼▼▼▼' 

♦ 


ECONOMY 


♦n 


Heat  Feed  Water  by  Exhaust  Steam  to 
practically  the  boiling  point  by  using 


The  QOUBERT  FEED=WATER  HEATER 

^  A  -r-^  l'^T^\  T  Remove  all  entrained  -water  from  steam  and  X 
^/\|-<|— '  I  Y  deliver  to  your  engine  absolutely  DRY  STEAM  ♦ 
^■^■^  ».*      J-^  *     *        l3y  using  « 

The  STRATTON  SEPARATOR 

SEND  FOR  OUR  CATALOGUES. 

QOUBERT  MFG.  CO.,  ■'•''"''■«  ^™c^o';"<^SS  new  vork  t 
»♦♦♦♦♦♦♦♦»♦♦♦♦♦< 


R.£E.  Fan  Motors. 

DURABLE,  ECONOMICAL, 
NOISELESS,  SELF-OILING, 
NEAT  IN  APPEARANCE, 
PRICES  LOW. 

Send  for  Circular  and  Price  List  to 

ROTH  BROS.  &  CO., 

MAS-OTAOT-nREBS  OF  THE 

R.  &  E.  DYNAMOS  AND  MOTORS, 

30  to  34  Market  Street,       -       .       -       CHICAGO,  I£.Ii.  \ 


Wo.  10  Arc  Dynamo,  100  lights,  2,000  ciindle  power. 


Electric  Lighting  and 
Power  Apparatus. 


The  Brash  I>ouble  Arc 
Lamp  Patents  sustained  by 


repeated  decisions 
Of  U.  S,  Courts. 


THE 


BRUSH 


ELECTRIC  CO., 


A-gencIes  In  all  large  oltlea. 

The  Buseell  &    Offloer   Electrical 
Oonstrnotlon  Co.,  Denver,  Ool.  ,  _«  «. 

BagiiaU  Ac  HimB,Yokohaina,  Japan.  Office  and  works,  Cor.  Belden  and  Hason  Sts.« 


CIJBTBl  JlNO,  OHIO.. 


$3  per  Annum. 


Copjrlsbl.  l^s,  bv 

EIe«tri<ifta  PobiiiJaiQi;  Comfany,   Chicago. 


EVERY  SATURDAY. 


1  O  cents  per  Copy. 


Vol.  XVI. 
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SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 

flUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

Simplex  Slectrical  Company, 

75-81  Cornhill,  BOSTON,  MASS. 


WESTERN  SELLING  AGENT. 

H.  R.  HIXSON, 

t137  Monadnock  Block.  CHICAGO. 


INSULATED  WIRES  and  CABLES 

Aerial.  ITnder^roniid  and  Submarine. 

fior  Telephone,  Telesraph,  lilsht  and  Power. 

S.EBJTE  TAPES*  Write  for  catalo^es,  eamples  and  prices. 

W.  B.  BBIXEV,  Mfr..  J.  K.  BA.SI,  fteil'l  Asent 

a03  Broadway,  Neir  Tork. 
8.  F.  B.  MOBSE  A  CO.,  CAIilFOBNIA  BI.EC.  WJKS., 

Cliicago,  lU.  8an  Francisco,  Cat. 

STEW  OBIiEAXB  EIiEC.  CO.,  New  Orleans,  lia. 


HiinUrunff  •] 


Curve  Sliouimo 


U^ 


"or- 


TECHNOLOQY 
MAY  18  1035 

LIBRARY.  J' 


—  Hourir- 

WE  GUARANTEE  THE  RESULT  ON    PACKARD   LAMPS. 

KEW  YOKK  and  OHIO  CO.,  ^Varrert.  Ohio. 

ANDERSON  STEEL  TROLLEY  POLES  AND  HARPS. 

PIVOTAL  BOSTON  TROLLEYS. 


KEYSTONE  INSTRUMENTS. 


Ceo.  L.  Colgate  Company, 

IS6  Iiiberty  »t.,  Kew  Xork. 


Beceived  only  Award  fot  Trolleys  at  Chlcaeo, 

Manofactarod  by    AXBEBT  A  J.  M.  AKDJBBSON,    289.293  A  St.,  Boston,  Mass. 


QEO.  T.  MANSON, 

-  Gen»l  Supt 


W.  H.  BODQIMS, 

Secretary. 


iTIUiABD  L.  OANDEE,  )  ,-_^  „ 

a.  DCBANT  OHEETBB,  f  "™"»08B  Managem. 

THE  OKONITE  COMPANY,  ld.»e. 


13  Park  Row,  New  Yorlc. 

INSULATED 

WIRES  ALDCABLES, 

For  Aerial,  Submarine  and  Underground  Uit. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Taps. 

BBilNCHES:Chlcago,  Boston,  Fhiladelphia,  Pittsbareh,  Alinneapolia,  Cincinnati, 
Kansas  City,  Omaha,  LouisvlUe,  St.  Louis,  San  Francisco,  Liondon  and  Ho.  Americt. 


^^oN'^: 


TRADE  MARK. 


MANUFACTUBEB  OF 

inrSUIaATESD    ZSLiISGTRIG   VfTIRE:, 

FI^TSXT^UE  COXer>S  and  CJA^TLiES, 

SCO  and  SOS  North  Tbird  Street.       -        -        PHIIiADEIiPHTA.  PA. 


BEST  OF  ALL  IS 


Hade  by  J.  H.  B1TKKEI,Ii  d.  CO.,  V6  Cortlandt  St.,  New  "Tork. 

BMt  Oonatmetion  and  Ingredients.  Strongest,  most  Dnrable  and  Bellabl*.  Size  exSH,  eo  ota.  per  Mil 

LIBEEAL  DISCOUNTS. 


iROLL-DROPi 

COMMUTATOR  BABS. 

l-ORBST  CITY  ELBCTKIO  WORKS,       -       Cleveland,  Ohio. 


THEMBCOCK 


awiicoxco. 


WESTON  ENGINES. 


High  Pressure  Boilers. 

Complete  Power  Plants. 

SBtiinates  and  Drawings  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 

BEPBESENTATIVES. 

JULIAN  SOBOfcL  &  CO.,  -  126  Liberty  St.,  N.  T.  Olty. 
HOFFMAN-KUSSELL  CO.,  -  82  Lake  St,  Ohloago,  111. 
BCRANTON  SUPPLY  &  MACH'Y  CO..  -  Scranton,  Pa. 
THOS.  K.  CAEEY  &  BROS.  CO..  2(5  Light  St.,  Baltimore,  Md. 


IMPORTED 


Oarbons 


FOR  ARC  LIGHTS. 


EQUAL  TO  THE 
BEST.' 


Itept  in  Stock. 


Ed.Wertheim, 


S5  S.  Canal  St. 

CHICAGO. 


Send  ttr 
Samples. 


PARTRI08E 
CARRON  CO. 


VERDICT'^-GOLUMBIA 


INOANDESOENT 
LAiaPS  IS  THAT 
THEY  ABE  THE 


BEST. 


THE  COLUMBIA  INCANDESCENT  LAMP  COMPANY, 

MalD  Office  and  Taotory:  1910,  1912, 1914  Olive  Street,  ST.  LOOIS. 
CHICAGO  OFFICE:  1236  Monadaoct  Building.  NEW  YORK  OFFICE:  1103  Hayemeyer  BulldlnK. 

BOSTOS  OFFICE:  620  Atlantic  Avenne. 


GRAPHITE    SPECIALTIES 

FOB     KLBOTBICAIi      ir«ES; 

ermpUte  Bods  of  Tarlnas  IienEths,  ttomt  1-S  OluB  to  100  ohnu  Bealatan«« 

to  tho  Inch,    uraphlte  Boxes  and  Omelbles,  Bealatlne  Haata 

of  4.00O  Beereea.    Inanlrlea  Ciladly  AnawereoT 

108.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 
STEAM  ENGINEERING 

(Stationary,  Locomotive  or  Mai-ine);  MecJianics;  Mechanical  Drawing;  Electricity;  IIAUu 
Architecture;  Architectural  Drawing  and  Designing;  Masonry;  Carpentry  and  Joinery;  W-  BV 
Ornamental  and  Structural  Iron  ^\ork;  Railroad  Engineering;  Bridge  Engineering;  t\\^WL^\f\ 
Municipal  Engineering;  Phimbing  and  Beatyng;  Coal  and  Metal  Mining;  Prospecting,  f|m|AII  | 
and  the  English  Branches.  Students  make  rapid  progress  in  learniog  to  Draw  and  |I|^^JIS55^ 
Letter,  The  Steam  Engineering  coarse  ia  intended  to  quality  engineers  to  secure  ^HOROlAg^ 
Licenses.     Send  lor  free  Circular,  stating  the  subject  you  wish  to  study,  to  %'^^^^^ 

The  International  Correspondence  Seliools.  Scranton,  Pa.  ^^r^^f 


THE  BALL  $^  WOOD  COMPANY, 

Builders  of  Improved  Automatic  Cut-off  Enginies* 


REPRESJENTATIVJBS : 

Stern  St  Silverman,  707  Arch  St.,  Philadelphia,  Pa.  C.  E.  Sargent,  Fort  Dearborn  Bldg.,  Chicago,  III. 

George  M.  Kenyou,  Endicott  Arcade,  St.  Paul,  Minn.      James  k.  Company,  Chattanooga.  Tenn. 


STANDARD  UNDERGROUND  GABLE  CO.,  WIRES  and  CABLFS 

THE  BOOEEBY,            WESTINQHOUSE  BUILDINQ,            TIMES  BUILDINO,  H     III^H^^         -U  1 1  ll  \v  ^^  BV  ^H  ■■  ^^  ■ 

^ nUIOAOO.  PITTSBURO.  NEW  YOBK. _  _        ^^         _^L,_  ^  ..       ^_^_S  ^^    ^^  ^^  ' 
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60  K.  W.  Slow  Speed  Generator. 


GEINEIRATORS 


.A.1»0X> 


MOTORS 


I 


L__  For  a  medium  sized  machine  having  a  low  speed  nothing  in  the  market  to-day  equals  our  SLOW  ANO 
MODERATE  SPEED  GENERATORS  AND  MOTORS.  They  are  of  superior  design,  high 
efficiency,  regulate  excellently,  do  not  heat  and  do  not  spark.  Most  of  the  defects  familiar  in  bipolar  machines  have  been 
eliminated.  The  Frames  are  of  cast  soft  steel  of  highest  magnetic  permeability,  and  the  machine  occupies  a  minimum 
floor  space.  The  Armatures  are  iron-clad  and  thoroughly  ventilated.  The  Insulation  is  practically  indestructible. 
The  Commutator  and  Brushes  work  perfectly  under  all  condit'ons  of  load.  The  Bearings  cannot  get  out  of  line.  The 
Armature  Windings  are  interchangeable  and  easily  replaceable  and  are  securely  supported  and  protected  by  the  pro- 
jecting iron  spider.     In  every  detail  of  design  and  construction  these  machines  hold  the  highest  rank. 


The  Slow  Speed  Generators  are  built  in  capacities  from  4.5  K.  W.  to  60  K.  W.  Moderate  Speed  Generators  from| 
7.5  K.  W.  to  75  K.  W.  The  Slow  Speed  Motors  are  built  in  capacities  of  from  i  H.  P.  to  70  H.  P.  Moderate  Speeds 
Motors  from  5  H.  P.  to  85  H.  P.     The  larger  sizes  are  adapted  for  direct  connection  to  the  engine.  f 

WRITE  FOR  PRICES  AND  PARTICULARS.  I 


GENERAL  ELECTRrC  COMPANY 


I 


MAIN  OFFICE,  SCHENECTADY,  N.  Y, 

SALES  OFFICES: 


Boston,  Mass.,  180  Summer  Street. 

New  York,  N.  Y.,  44  Broad  Street. 

Syracuse,  N.  Y.,  Sedgwick,  Andrews  &  Kennedy  Bldg. 

BnSalo,  N.  Y.,  Erie  County  Savings  Bank  Building. 

Fhiladelpliia,  Pa.,  50g  Arch  Street. 

Baltimore,  Md.,  227  East  German  Street. 

Kttsburg,  Pa.,  Times  Building. 


Atlanta,  Ga.,  Equitable  Building. 
Cincinnati,  Ohio,  420  West  Fourth  Street. 
Columbus,  Ohio,  14  North  High  Street. 
Nashville,  Tenn.,  308  North  Summer  Street, 
Chicago,  III.,  Monadnock  Building. 
Detroit,  Micii.,  13  Rowland  Street. 
Omaha,  Neb.,  309  South  13th  Street. 


Foreign  Dept.  I  S^tYrk''5ffi^e,'4: 


44  Broad  St. 


Kansas  City,  Mo. ,  New  York  Life  Building. 
St.  Louis,  Mo.,  Wainwright  Building. 
Dallas,  Tex.,  Corner  Elm  and  GrifiSn  Streets. 
Helena,  Mont.,  Electric  Building. 
Denver,  Colo.,  505  i6th  St.,  Kittredge  Bldg. 
San  Francisco,  Cal.,  15  First  Street. 
Portland,  Ore.,  Front  and  Ankeny  Streets, 
Seattle,  Washington,  Bailey  Building. 

Canada,  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ont. 


J 
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Co 


Boot   Mfg. 


Aetna  Electric  Works., 


Allen-Hassey    Co. 
Allen,  L.  B 


American  Elec.  Mfg.Co xiiv 


Amencan  Electrical 

Worts xiii 


AmstDtz,  N.  S xix 
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Boswell  &Co.,D.  E xii 
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Dearborn  Electric  Co xii 
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Helios   Electric   Co viii 

HemingrayGIa  s  Co xiti 

Homberger  El.  Mfg.Co...  xx 

Huebel  A  Manger xiv 

Independent  Elec.  Co xx 

Interior  Conduit  AI.  Co..  xiv 

Internat'l  Cor.  Schools...  i 

Interstate  Comp.    Electric 
Const.  Co xiv 

Jameson  A  Co.,  W.D 

Johns  Manufacturing  Co., 
H.  W viii 

Klipstein  A  Co.,  A 

Leclanche Bat.  Co.,  The....    xv 

Little.  F.    P.,    Electrical 
Const.  &  Supplv  Co iv 

Louisville  Elec.  Wks x 

Lukens  Iron  A  Steel  Co..    xxi 

M.  A  B.  Tj  epbone  Co....      x 

Metropolitan  Electric  Co.  

Mlamisburg  Electric  Go. .    

Missouri  Tel.  Mfg.Co x 

Monarch  Cycle  Co  xvii 

Montgomery  Ward  A  Co..  

Moore,  Alfred  F i 


Morris  A  MacCurdy  ..xiii 

Morris,  Tasker  A  Co xv 

Moyes,  L.  M 

MunsellACo.,  Eugene...     xv 
Nashold  Cleat  Co.,  The    ..  xiii 

National  Conduit  Mfg.Co.. 

National  India  Rubber  Co. . 

Newton  Rubber  Works xvii 

Insulated  Wire 


New  York 
Co  


New  York  A  Ohio  Co 

Nuttall  Co.,  R.  D 

OkoniteCo..  The  

Ostrander  A  Co..  W.R... 


xiii 
xxi 


Otto  Gas  Engine  Wks 

Partrlck  A  Carter  Co xx  iv 

Partridge  Carbon  Co i 

Perkins  El.  Switch  Mfg. Co. 

Phillips  Ins'd.  Wire  Co...    xiii 

Phosphor-Bronze  Smelting 
Co., Ltd xxi 

Piatt,  O.  S xiv 

Porter  A  Buerdorf x  x 

Proctor-Raymond  El. Co., .  

Public  Telephone  Co  xii 

Queen  A  Co.,  Inc. xsiv 

Racine  Hardware  Co xxi 

Reisinger,  Hugo 

Roebling's  Sons  Co..  J.A..    

Rockford  Torch  Co xx 

Rose  Pol.  Inst xiv 

Roth  Bros.  A  Co 

Royal  Electric  Co 

Samson  Cordage  Wks xif 

Scientific  Machinist  Co..  sxiv 

Shultz  Belting  Co xxiv 

Siemens  A  HalskeElec.Co.  


Simplex  Electrical  Co., The,     i 

Sioux  City  Brass  Works..     

Smith,  S.  Morgan xx 

Standard  I'aint  Co xii 

Standard  Thermometer  Co.   iv 

Standard  Underground  Ca- 
ble Co i 

Stanley   Electric  Manufac- 
turing Co xxiii 

Stilwell-Blerce     A    Smith- 
Vaile  Co xiv,  xv 

Sweet  Elec.  A  Mfg.Co xv 

Thayer  Electric  Co xix 

Tornberg,  Edw.  R 

United  Electric  Improve- 
ment Co 


sli 


Valentine-Clark  Co xxiv 

Vulcanized  Fibre  Co xlx 

Wagner  El.  Mfg.  Co vi 

Walker  Mfg.Co....." 

Wallace  Electric  Co xiv 

Want  Advertisements. . . .       xiv 

Waterman,   Chas.  H.   v 

Webster,  Warren  &  Co xx 

Werthelm.  Ed i 


Western  Electric  Co.. 


Western   Telephone 
struetlon  Co 


Westlnghouse  Elec.  and  Mfg. 
Co xxli 

Westlnghouse  MachlneCo, 


CLASSIFIED  LIST. 

Acenmoiators. 

Boswell  A  Co.,  D.  E., 
Bradbury -Stone  Elec.  S.  Co 
Cons.  Electric  Storage  Co. 
Electric-Power  Storage  Co. 
Electric  Storage  Battery  Co. 
Porter  <x  buerdorf. 
Annunciators. 
Central  Electric  Co. 
Dearborn  Electric  Co. 
Electric  Appliance  Go, 
Ostrander  ACo..  W.  K. 
Partrick  A  Carter  Co. 
Proctor-Raymond  Elec,  Co. 
Arc  iiamps. 
C  A  C  Electric  Co. 
Central  Electric  Co. 
Clark  Electric  Co. 
Corey,  p..  B. 

Crocker-Wheeler  Elec.  Co, 
Ft. Wayne  Elec.  Corporation. 
General  Electric  Co. 
Helios  Electric  Co. 
Little,  F.  P.  Elec.  C.  A  S.  Co. 
Pericins  El.  Switch  Mfg.  Co. 
Standard  Thermometer  Co. 
Waterman,  Chas.  H. 
Westingnouse  £1.  &  Mfg.  Co. 
Arc  lilght  Cord. 

Samson  Cordage  Wks. 
Batteries  and  Jars. 
Andrae  A  Sonp,  J. 
Boswell  ACo.,  D.  E. 
Brad  bury -St  one  Elec.  S.  Co. 
Bunnell  A  Co.,  J.  H. 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Dearborn  Electric  Co. 
Edgerton  Pottery  Co. 
Electric  Appliance  Co. 
Electric-Power  Storage  Co. 
Electric  Storage  Battery  Co. 
Hemingray  Glass  Co. 
Leclanche  Battery  Co.,  The. 
Mlamisburg  Electric  Co. 
Newton  Rubber  Wks, 
Partrick  A  Carter  Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 
Bells. 
Andrae  A  Sons,  J. 
Central  Electric  Co- 
Dearborn  Electric  Co. 
Electric  Appliance  Co. 
Gillette.  E.  A  F. 
Huebel  A  iMnnger 
Ostrander  A  Co.,  W.  R. 
Partrick  A  Carter  Co. 
Proctor-Raymond  Elec.  Co. 
Western  Electric  Co. 
Belting, 

Shultz  Belting  Co. 
Bicycles. 

Monarch  Cycle  Co. 
Boilers. 
Abendroth  A  Root  Mfg.  Co 
Babcock  A  Wilcox  Co.,  The. 
Brownell  A  Co.,  The. 
Erie  City  Iron  Wks. 
Fulton  Steam  Boiler  Wks. 
Moyes,  L.  M. 
Racine  Hardware  Co. 
Weston  Engine  Co. 
Boobs,  £lectrical. 

Electrician  Publishing  Co. 
Bronze . 
Besly  &Co.,  Chas.  H. 
Phosphor  Bronze  Sm.Co.,Ltd. 
B:'nstaeH. 
Boudreaux  Dyn.  Brush  Co. 
Central  Eieelric  Co. 
Partridge  Carbon  Co. 
Burglar  Alarms. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Partrick  A  Carter  Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 
Cables(See  Insulated  Wires.) 
Cables,  Electric    .(See  In- 
sulated    Wires),     Copper, 
mheet  and  Bar. 
American  Elec.  Works. 
Brixey,  W.  R. 
Central  Electric  Co. 
Dearborn  Electric  Co. 
Eastern  Electric  Cable  Co. 
Moore,  Alfred  F. 
New  York  Ins.  Wire  Co. 
Roebling's  Sons  Co . ,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 
Carbons.Points  APlates. 
Central  Electric  Co. 
Corey,  R.  B. 
General  Electric  Co. 
Partridge  Carbon  Co. 
Reisinger,  Hugo. 
Waterman,  VhaB.  H. 
Wertheim,  Ed. 
Western  Electric  Co. 
Compound. 
Standard  Paint  Co, 
Tornberg,  Edw.  R. 
Conduits. 
Central  Electric  Co. 
Interior  Conduit  A   Ins    Co. 
National  Conduit  Mfg.  Co. 
Construction  A  Kepairs. 
Ailen-Hussey  Co. 
Amstutz,  N.  S. 
C   A  C  Electric  Co. 
Crocker-Wheeler  Elec.  Co. 
Ft. Wayne  Elec.  Corporation. 
Interstate  Com.  EI  Const.  Co. 
Contractors  and  Kiectric 
flight    Plants. 
Allen-Hussey  Go. 
Amstutz,  N.  S. 
Arnold,  B.  J. 
Bain,  Foree. 
Brush  Electric  Co. 
Bryan,  Wm.  H, 
C  A  G    Electric  Co. 
Clark  Electric  Co. 
Crocker-Wheeler  Elec.  Co. 
Eddy  Elec.  Mfg.  Co. 
Fontaine  Crossing  A  El.  Co. 
Ft  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Interior  Conduit  A  Ins.   Co. 
Siemens  &  Haiske  Elec.  Co. 
United  Elec  Improvement  Co 
Westinghouse  Elec  &  Mfg.  Co. 
Western  Electric  Co. 
Copper. 
Besly  A  Co.,  Chas.  H. 
Mlamisburg  Electric  Co. 
Copper  Wires. 
American    Electrical   Works. 
Besly  A  Co..  Chas.  H. 


Bunnell  A  Co  .  J.  H 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Dearborn  Electric  Co.  i 

Electric  Appliance  Co. 
Flberlte  Co.,  The. 
General  Electric  Co.  | 

Independent  Electric  Co. 
National  India  Rubber  Co. 
Okonite  Co.  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 
Cordege. 

Samson  Cordage  Wks. 
Cranes. 

Harrington,  Son  A  Co  ,  E. 
Cross-Arms,    Pins     and 
Brackets . 

Anderson,  Albert  A  J.  M. 
Brady.  T.  H. 
Brodie  Electric  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Parr  Tel.  A  Const.  Supply  Co. 
I'Uberite  Co.,  The 
Nuttal  Co..  R.  D. 
Partrick  A  Carter  Co. 
Cut-Outs  and  tS  witches. 
Anderson.  Albert  A  J.  M. 
Andrae  A  Sons,  J. 
Brodie  Electric  Co. 
Bryant  Electric  Co. 
Bunnell  A  Co..  J.  H. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Colgate  Co.,  Geo.  L. 
Crocker- Wheeler  Elec.  Co. 
Cutter  Electrical  A  Mfg.   Co. 
Dearborn  Electric  Co. 
Diamond  Electric  Co. 
Iddy  Elec,  Mfg.  Co. 
Electric  Appliance  Co. 
Electric  Protection  Co. 
Elec.  Selec.  A  Signal  Co. 
Farr  Tel.  A  Const.  Supply  Co, 
Fiberite  Co.,  The. 
Forest  City  Elec.  Wk.s. 
Ft.  Wayne  Elec.  Corporation, 
General  Electric  Co. 
Hart  A   Hegeman    Mfg.   Co. 
Huebel  A  Manger. 
Interior  Conduit  A  Ins.  Co. 
Little,  F.  P  Elec.  C.  A  S.  Co. 
Louisville  Elec.  Works, 
Nuttall  Co.,  R.  D. 
Partrick  A  Carter  Co. 
Perkins  El.  Switch  Mfg.  Co. 
Piatt,  O  S. 

Sweet  Elec.  A  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 
I'eshs. 

Montgomery  Ward  A  Co. 
Itynamos. 
Brush  Electric  Co. 
C  A  C  Electric  Co. 
Central  Electric  Co. 
Clark  Electric  Co. 
Commercial  Electric  Co. 
Crocker-Wneeier  Elec.  Co. 
Eddy  Elec.  Mfg.  Co. 
EUiott-Lincoin  Elec.  Co. 
Fontaine  Crossing  A  El.  Co. 
Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Interior  Conduit  A  Ins.  Co. 
Roth  Bros.  A  Co. 
Royal  Electric  Co. 
Siemens  &  Haiske  Elec.  Co. 
Walker   Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.  AMfg.Co. 
Economizers. 

Fuel  Economizer  Co. 
Electric  Kaliw^ays. 
Brush  Electric  Co. 
General  Electric  Co. 
Siemens  A  Haiske  Elec.  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Electrical  and  Mechani- 
cal Engineers. 
Allen-Hussey  Co. 
Amstutz,  N.  S. 
Arnold,  B  J. 
Bain,  Foree. 
Bryan,  Wm.  H 
Crocker- Wheeler  Elec,  Co. 
Eddy  Elec.  Mfg,  Co, 
Ford,  Owen. 
Thayer  Electric  Co. 

Electrical  Instruments. 

Anderson,  AlbertA  J.  M. 
Brodie  Electric  Co. 
Bunnell  A  Co.,  J.  H, 
Central  Electric  Co. 
Colgate  Co.,  Geo.  L. 
Dearborn  Electric  Co. 
Diamond  Electric  Co. 
Electric  Appliance  Co. 
Interior  Conduit  A   Ins.   Co. 
Nuttall  Co.,  R.  D, 
Partrick  A  Carter  Co. 
Piatt,  O.  S 
Queen  A  Co.  Inc. 
Sweet  Elec.  A  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 
Electrical  Specialties. 

Allen,  L.  B. 

Clark  El.  Specialty  Mfg,  Co. 

Electric  Protection  Co. 

Interstate  Com.  El.  Const  Co. 

Nashold  Cleat  Co. 

Proctor-Raymond  Elec.  Co. 

Rockford  Torch  Co. 
Electroliers,  etc. 

Edwards,  W.  S.  Mfg.  Co. 
Electro-Plating   »lach'y. 

Besly  A  Co.,  Chas.  H. 

General  Electric  Co. 
Engines.  4Wes. 

Otto  Gas  Engine  Wks, 
Enelnes,  Mieam. 

Ball  A  Wood  Co.,  The. 

Brownell  &  Co.,  The. 

Ohuse  A  CO.,  J.  F. 

Erie  City  Iron  Wks. 

Racine  Hardware  Co. 

Westinghouse  Machine  Co. 

Weston  Engine  Co. 
Fan  Ontnts. 

Central  Electric  Co. 

Davis  Elec.  Co.,  W.  J. 

Dlehl  A  Co. 

Dietericbs-Warwick  El    Co 

Interior  Conduit  dt  Ins.   Co. 

Roth  Bros.  A  Co. 
Feed  Waiter  Beaters. 

Goubert  Mfg.  Co. 
Fibre. 

Butler  Hard  Rubber  Co. 


Fire  Alarms. 

Partrick  A  Carter  Co. 
Western  Electric  Co. 

Fuse  Wire. 

Brixey,  W.  R. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Fiberite  Co.,  The. 


General  Electric  Co. 
Independent  Electric  Co. 
Has  l^ighting.  Electric. 

Partrick  A  Carter  Co. 
tJear^. 

Besly  A  Co.,  Chas.  H. 
Nuttall  Co.,  R.  D. 
General  Elec.  supplies. 

Anderson.  Albert  &  j.  M. 
Andrae  A  Sons,  J. 
Besly  A  Co..  Chas.  H. 
Brodie  Electric  Co. 
Bryant  Electric  Co. 
Bunnell  A  Co.,  J.  H. 
Butler  Mfg,  Co, 
Central  Electric  Co, 
Chicago  Edison  Co. 
Colgate  Co..  Geo.  L. 
Cutter  Electrical  A  Mfg.  Co. 
Dearborn  Electric  Co. 
Dietertchs-\\'arwick  El.    Co. 
Electric  Appliance  Co. 
Electric  Protection  Co, 
Elliott- Lincoln  Elec.  Co. 
ParrTel.  ACnnst.  Supply  Co. 
Forest  City  Elec.  Wks. 
General  Electric  Co 
Interior  Conduit  A   Ins.  Co. 
Little.  F.  P.  Elec.  C.  A  S.  Co. 
Louisville  Elec.  Works. 
Metropolitan  Electric  Co. 
Morris  A  MacCurdy; 
Nashold  Cleat  Co. 
Partrick  A  Carter  Co. 
Perkins  El.  Switch  Mfg.  Co, 
Piatt,  O.  S. 

Proctor-Raymond  Elec.  Co. 
Queen  A  Co    Inc. 
Sioux  City  Brass  Works. 
Sweet  Elec.  A  Mfg.  Co. 
Thayer  Electric  Co. 
Wallace  Electric  Co. 
Globes     and     Electrical 
Glass  (v  are. 
Edgerton  Pottery  Co. 
Edwards.  W.  S.  Mfg.  Co. 
Hemingray  Glass  Co. 

Graphite  Speclaliies. 

Besly  A  Co.,  Chas.  H. 
Dixon  Crucible  Co.,  Jos. 
Bard  Knbber  4pooiIn. 

Butler  Hard  Rubber  Co. 

Fiberite  Co  .  The. 

Newton  Rubber  Wks. 
Insulators  »i*d    Insulat- 
ing materials. 

Anderson,  Albert  A  J.  M. 

Andrae  A  Sons,  J. 

Brixey,  W,  R. 

Brodie  Electric  Co. 

BunnellA  Co.,  J.  H. 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Crocker-Wbeeler  Elec.  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Empire  China  WorkR. 

Farr  Tel.  A  Const.  Supply  Co. 

Fiberite  Co.,  The. 

Hart  &  Hegeman  Mfg.  Co. 

Hemingray  Glass  Co. 

Interior  Conduit  A  Ins.  Co, 

Johns  Mfg.  Co.,  H.  W. 

Little,    F.  P.  Elec.  C.  A  S.  Co. 

Munsell  A  Co..  Eugene. 

Nashold  Cleat  Co. 

National  India  Rubber  Co. 

Newton  Rubber  Wks. 

New  York  Insulated  Wire  Co. 

Nuttall  Co.,  R.  B. 

Okonite  Co.,  The. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Piatt,  O.  S. 

Roebling  s  Sous  Co.,  J.  A. 

Simplex  Electrical  Co. 
Standard  Paint  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 
Insulated      W^ires      and 
Cables— 91  ago  et  Wire. 
American  Electrical  Works. 
Brixey,  W.  R. 
Brodie  Electric  Co. 
Bunnell  A  Co. .  J.  H. 
Central  Electric  Co, 
Dearborn  Electric  Co, 
Eastern  Electric  Gable  Co. 
Electric  Appliance  Co. 
Farr  Tel.  A  Const.  Supply  Co. 
General  Electric  Co. 
Independent  Electric  Co. 
Louisville  Elec.  Works, 
Metropolitan  Electric  Co. 
Moore,  Alfred  F. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Partrick  A  Carter  Co. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 
1^  amps,  incandescent. 
Aetna  Electric  Works, 
Am.  Electrical  Mfg.  Co. 
Automatic  Elec,  Spec.  Co. 
Buckeye  Electric  Co. 
Central  Electric  Co. 
Columbia  Inc.  Lamp  Co. 
Dearborn  Electric  Co 
Electric  Appliance  Co. 
.    Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Globe  Electric  Light  Co. 
New  York  A  Onio  Co. 
Partrick  A  Carter  Co. 
United  Elec.   Imp.   Co. 
Westinghouse  Elec.AMfg  Co. 
Lightning  Arresters. 
Colgate  Co  ,  Geo.  L. 
Diamond  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Magnet  Wire. 

(See  Insulated  Wires.) 
Mechanical  'Machinery. 
Besly  A  Co.,  Chas.  H. 
Harrington,  Son  A  Co.,  E. 
Lukens  Iron  A  Steel  co. 
Mica. 
Johns  Mfg.  Co.,  H.  W, 


Mining  Apparatus,  Elf  c. 

General  Electric  Co. 
Independent  Electric  Co. 
Westlnghouse  El,  A  Mfg.    Co. 

Motors. 
Andrae  A  Sons.  J 
Brush  Electric  Co. 
C  A  C  Electric  Co, 
Central  Electric  Co. 
Commercial  Electric  Co 
Crocker-Wheeler  Etcc.  Co- 
Pi!.^^''l?,^^-"'^'^^^'ck    El.    Co 
Eddy  Elec,  Mfg,  Co 
Elliott-Lincoln  Eleo.  Co 
Fontaine  Crossing  A  Ei."  Co. 
Ft.  Wayne  Elec.  Corporation 
General  Electric  co,*^  " 

Interior  Conduit  A  Ins.  Co 
Louisville  Elec.  Works. 
Roth  lirop.  A  Co 
Royal  Electric  Co 
Sioux  City  Brass  Worts 
Stanley  Elec.  Mfg.  Co. 
Wagner  Elec.  Mfg.Co. 
Walter  Mfg.  Co 
Wallace  Electric  Co 
WestinghouseEl.AMfg  C 

Packing. 
Besly  A  Co.,  Chas.  H 
Qarlock  Packing  Co. 

Paints. 
Morris  A  MacCurdy 
Standard  Paint  Co 

Patents. 
Gooch,  Chas  J 

Phosphor  Bronze 

Baker  &  Oo. 
Poles. 

Morris,  Tasker  &  Co 

Nuttall  Co.,  R.  D 

Valentine-Clark  Co 
PoreelalD. 

Empire  China  Works 

General  Electric  Co    ' 

Henungray  Glass  Co 
Pab.lsl.e.8,  Klectrliul 

Electrician  Publlsliln);  Cu 

Pn8h    KartODH. 

Central  Electric  Co 
Electric  Appliance  Co 
PartricK  A  Carter  Co. 
Rheostats. 
Central  Electric  Co. 
General  Electric  Co. 
hhI  Ainnioni.if. 

I^lipsleio  A  Co.,  A, 
»eyar   lors 

Goubert  Mfg.  Co. 
Milk    Itrnld 

Boston  Braid  Mfg   Co 
Hlieakiiis  Tnben. 
Central  Electric  Co. 
Electric  Appliance  Co 
Ostrander  A  Co.,  W    R 
Partrick  A  Carter  Co 
Spefd  IndicatOFN 
Besly  A  Co.,  Cbas,  H. 
Colgate  Co.,  Geo.  L 
Diamond  Electric  Co 
l,;ueen  A  Co.  inc 
Hteam  Heating. 
Goubert  Mfg.  Co 
Webster  &  Co.,  Warren 
moral:.,  natterles 
Boswell  A  Co.,  D  E 
Bradbury-stone  Elec.   s    Oo 
Cons.  Electric  Storage  Co     ' 
Electric-Power  Storage  Co 
Electric  Storage  tattery  Co 
Porter  A  Buerdorf 
Street  Cars. 
Brill,  J.  G.  Co. 
Tapes,  Insalating 
American  Electrical  Works 
Erixej',  W.  R. 
Central  Electric  Ca 
Electric  Appliance  Co 
Moore,  Alfred  F. 
New  York  Insulated  Wire  Go 
Okonite  Co.,  The. 
Phillips  insulated  Wire  Co 
Roebling's  Sons  Co.,  J  a 
Simplex  Electrical  Co 
Standard  Paint  Co 
Teleerapb  >«i>purataH. 
Electric  Appliance  Co 
Partrick  A  Carter  Co 
Western  Electric  Co  ' 
Telephones. 
Andrae  A  Sons,  J. 
Central  Electric  Co 
Farr  Tel.  A  Const.  Supply  Co 
Gillette,  E.  A  F.    ""'''"' ^°- 
Gustafson.  AV.  A. 
.Jameson  A  Co..  W.  D 
M.  A  IJ.  Te  epbone  Co 
Mo  Telephone  Mfpr.  Co 
Partrick  A  Carter  Co. 
Public  Telephone  Co 
Western  Electric  Co 
Western  Tel.  Const.  Co 
Tran  sformers . 
Central  Electric  Oo. 
Diamond  Electric  Co 
Ft.  Wayne  Elec.  Cotporatiou 
General  Electric  Co. 
Hornberger  Elec.  Mfg  Co 
Louisville  Elec.  Works 
Koyal  Electric  Co. 
Stanley  Electric  Mfg   Co 
Wagner  Elec.  Mfg.  Co 
Wallace  Electric  Co. 
Trolley  Cord. 

Samson  Cordage  Wks 
Trochs.  Electric  Car 
General  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Tnrbine  Wlieeis . 
Dayton  Globe  Iron  Works  Co 
Smith,  S.  .Morgan. 
Stillwell-Bierce     A      Smith- 
Vaile  Co. 
UniTCrsities. 
Cht.  ShOTthand  Institute 
Int.  Corr.  Schools. 
Rose  Poly.  Institute. 
Scientitic  Machinist  Co. 
Water  Wheels. 
Smith.  S.  Morgan. 
Wire,  Bare. 
Anderson.  Albert  A  J.  M. 
Besly  A  Co.,  Chas.  H. 
Bishop  Gutta  Percha  Co. 
Brixey,  W.  R 
Central  Electric  Co. 
Electric  Appliance  Co. 
Independent  Electric  Co. 
National  India  Rubber  Co. 
Nuttall  Co.,  R.  D. 
OkoniteCo.,  The. 
Phillips  Insulated  Wire  Co. 
Roebllne's  Sons  Co..  J    A, 
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SGHEEFFER'S  RECORDING 

WATT-METER. 

For  Alternating  Circnits.      No  CoMitator,   No  Brnsies. 

Registers  Direct  Actual  Power  Consumed. 
EASILY  ADJUSTED.  ABSOLUTELY  RELIABLE. 


DIAMOND  TRANSFORMER. 

Simplest,  Safest  and  Best. 
FOR  ANT  VOLTAGE.  FOR  ALL  SYSTEMS. 


Chicago  Office.  1307  aianhattan  Building, 
remral  Electric  C'o.,  fuelling  Agents. 


DIAMOND  ELECTRIC  CO.,  Peoria,  III. 


Alternating   Current 

ARC  LAMPS. 


Tbe 


ter 


IS  THE  LAMP  YOU  HAVE 
HOPED  FOR. 

It  is  the  only  perfected  Arc   Lamp 

for  the  alternator,  either  high  or  low 

frequency. 

It  comprises  all  that  is  desired  in  an 
Arc  Lamp. 

Write  for  pamphlet  and  prices  to 


THE  F.  P.  LITTLE 

Electrlai  Gonstnction  Si  Supply  Goipanj, 

135  SENECA  STREET, 

BUFFAI.O,  nr.  T. 


WESTERN  ELECTRIC  COMPANY, 

CHICAGO    and    NEW  YORK. 


THE  UPTON  ARC  LAMP 


For  All  Circuits. 


The  Cheapest  to  Duy,  Use  and  Maintain. 

Direct  current  lamps,  constant  potential,  with  globe 

and  resistance,  to  burn  8,  i  x,  14  hours,       -      -      -  $  |  2-00 

Alternating  current  lamps  and  globe, I  4«0O 

Series  current  lamps  and  globe,       ......  |  4.00 

Standard  Thermometer  Co., 

•  The  Original  Manuf  acturere  of  the 

SIMPLEX,  WARD  and  KNIGHT  LAMPS. 

CHARLES  «.  BRAMHALL,  Selting  Agent,  39  Cortlandt  Street,  NEW  YORK. 


IMPORTED  CARBONS! 

GENERAL  INCANDESCENT  ARC  LAMP  CO.'S 

BERGMANN  LAMPS.       KNIGHT  ARC  LAMP. 

The  Above  Lines  Include  ARC  LAMPS  for  Every  Service. 

Address  Inquiries  to  XjLi^    Urn     ^^V/XCJti  JL  •  General  Sales  Agent, 
Room  714  Havemeyer  Building.  NEW  YORK  CITY. 


I 
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Interior  Conduit 


Has  never  ben  equaled  in 
Quality  or  Popularity. 


Lundell  Fan  Motors 


The  most  successful   and 
perfect  fan  made. 


Pharos  Lamps 


Okonite  Wire 


Carefully  constructed  to 
the  smallest  detail.  Life 
and  efficiency  answers  the 
most  critical  demands. 


The  premier  of  insulated 
wires.  For  use  anywhere 
for  any  purpose.  It  never 
disappoints. 


Central  Electric  Company,      /^^ 


173=175  Adams  St., 
CHICAGO. 

h     •  5  Kansas  City,  Mo.:  Gate  City  Electric  Co. 
7  St.  Louis:  Soutiiern  Electrical  Supply  Co. 


SJ        IT  NEVER         » 
^    DISAPPOINTS  ^ 


ARC  LAMPS  ^  CARBONS. 


Standard  "Ward"  Arc  Lamps 

With  Resistance,  Clear  Globes  and  Tested  Ready  for  Use,  6>g,  8  and  10  Amperes,  at  $10 

This  price  for  lamps  in  pairs.     Single  lamps  with  globes  and  resistance  tested,  TWELVE  dollars. 
In  lots  of  50  or  more  as  received  from  the  manufacturer,  without  globes,  resistances  or  testing,  $7.50  each. 


Each. 


Ward  Alternating  Lamps,  Knight  Alternating  Lamps,  Knight  Direct  Current  Lamps,  Kinsman  Lamps, 

Focusing  Lamps,  Photo-Engraving  and  Stereopticon  Lamps,  and  Ward  and  Knight  High  Tension  Series 

Lamps,    Twin  Lamps,     Railroad  Lamps, 


ALSO  LARGE  LOT  OF 

IMPORTED  AND  DOMESTIC 


LACOMBE, 
FIDELITY, 

Address 


Of  the  Following  Makes: 

HARDMUTH.  SIEMENS  &  HALSKE, 

SOLAR,  LANCASTER, 

At  Lowest  Prices  Ever  Offered. 


NATIONAL, 
GLOBE 


GHAS.  H.  WATERMAN 


1305  HAVEMEYER  BUILDING, 
26  Cortlandt  Street,  NEW  YORK. 
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INCANDESCENT  LAMPS. 


WE 
MANUFACTURE 


Ai 


THE 


GLOBE 


PP  LIFE  AND 
EFFICIENCY 
GUARANTEED. 


New  Process  of  Exhaustion  by  Mechanical  Vacuum  Pump.     Absolutely  Dry  Vacuum.     Samples  and  Prices  Furnished 

on  Application.     Correspondence  Solicited. 


LOBI 


iHTyUB) 


General  Offices: 
Carter  Building. 


^3l<^e:i^" 


^A/^iaw^>I 


i::^. 


BOSTON,  MASS. 


v\ri^Tnr^:  "lj^_ 


TRANSFORMERS. 


Jl  Hew  Typ 


— Transformer,  Primary   Cut-outs   and 

*^  Insulator  Brackets  all  combined. 


No  more  brackets  pulling  off  of  walls. 

With  our  wall  or  croBS-arm  hooks,  transformer  may  be  Hung  and 

Connected  in  Five  minutes. 
Our  new  fuse  plugs  will  not  hold  an  arc  with  6,000  volts. 
Our  Transformers  are  acknowledged  by  all  experts  to  be  the  Sigheat 

in  Efficiency  over  made. 
Adopted  by  the  largest  stations  in  the  country. 
We  Challenge  Competition  in  any  form  of  test,    in    laboratory 

or  practical  use. 

Made  in  all  sizes,  6  lights  to  3,000  lights. 


Type  *'!>"  Transformer  TFith  Fuse  Plug  BemoTed. 


JOHN  MUSTARD,  Betz  Ballding,  PMladelpUa,  Pa. 
1561  Honadnock  Block,  Chicago,  III. 


Waper  Electric  Mfg.  Co. 


ST.  LOUIS, 


P 


MO. 


XfTTo-u.  \A/  AXLt 


"A  GOOD  THING" 


OEDER  A  COPY  OF 


WEBB'S  TELEPHONE  HAND-BOOK. 

Price  SI. 00,  Fostase  Prepaid. 

Pabllehed  and  for  eale  by 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 


STANDARD  PLANTE  STORAGE  BATTERIES 

Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

WILL  NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLE. 

^^  Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

^^    ESPECIAILY  ADAPTED  TO  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discbarge  of  one  plate  into  anotber. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  bour  cell. 


CHALLENGE: 


We  will  place  an  equal  number  of  the'je  cells  In  Berles-oircult  with  any  other  cells  of  Ube 
oapaclty,  and  enbmit  them  to  charge  and  dlecharge  cnrrents  as  high  as  the  circuit  can  give  and 
receive;  and  we  guarantee  no  distortion  or  deterioration  of  plate  in  our  cells  under  currents  that 
no  other  cell  will  withstand. 


ELECTBIC  FOWEE  STOEAaE  COHFA^STT, 


William  Hood.  \l  estern  Selling  ^sent, 

^1  ^lonaduoek  Building,  1  hicago. 


Room  1S10  Havemeyer  Buildine, 

2©  Cprtlfuidt  Street;, 3Vtw  "I  ork. 
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ARE  EQUIPPED  WITH 

THE  BOUDREAUX  DYNAMO  BRUSH. 


'%. 


t 


EACH    LAYER   OF  THIS    ANTI-FRICTION    METAL 


^c^- 
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l-t250    PART   OF    1     fNCH    THICK. 


^^^. 


M 


o 


'A^r 


% 


•TJeiB'nJVLOXQX.A.JLM. 

THE  DECATUR  BREWING  CO.,  DECATUR,  ILL.— The  brushes  you  sent  us  some  time  ago,  have  been  put  in  use  since,  and  we  are 

quite  satisfied  with  their  performance. 


% 


% 


% 


Mailers  Building, 
CHICAGO. 


Postal  Telegraph  Building,  <5^ 

NEW  YORK. 


SIITCE   T*IJLRCIi    1st 


Our  New  « Eloclric 


and  Power  Controllers 


HAVE  BEEN  ADOPTED  BY  CENTRAL  STATIONS 


5,000 


OPERATING 

ARC     LAMPS    AND 


60,000 


INCANDESCENTS. 


They    are    the  Only   System   which   will   Cut  ^  your 

Motors,  Arc  Lights,  Converters,  Transformers, 

from  your   Central   Station. 


OUR  GENERAL  WESTERN  AG-ENTS  ARE 

WALLACE  ELECTRIC  CO.^  ^^^  "^^rborn  sl,  Chicago. 


1! 


ELECTRIC  SELECTOR  &  SIGNAL  CO.,  45  Broadway,  New  M. 
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The  C  &  C  Electric  Co. 


MANUFACTURERS     OF 


Bipolar  ^  Multipolar  Dynamos, 

Automatic  and  Hand  Controlled   Motors, 

Complete  Plants  for  Power  Transmission, 

Isolated  Ligliting  Plants,     Central  Station  Apparatus. 


With  our  Extensive  Works  we  are  prepared  to  fill  promptly 
all  orders  for  1  H.=P.  to  250  H.=P. 

GENERAL.     OFFICES  :  WORKS  : 

143  LIBERTY  ST.,  NEW  YORK.  GARWOOD,   N.  J. 

(  CHICAGO,  Monadnock  Building.  ^^  Central  R.  R.  of  N.  J. 

BRANCH  OFFICES:     BOSTON,  63  Oliver  Street.    CLEVELAND,  Cuyahoga  Building. 
(  PHILADELPHIA,  633  Arch  Street. 


HELIOS  ELECTRIC  COMPANY, 

Factory  and  Offices, 

1310  Filbert  Street,  Philadelphia,  Pa. 

We  have  no  Stock  nor  Old  Style  Lamps  that  we  must 
get  rid  of  at  any  price — no  junk, 

THE  HELIOS  LAMPS 

Are  the  latest  patterns  and  newest  type.  Our  Lamps  are  much  in  advance  of  any  lamp 
now  on  the  market,  because  they  are  New  and  of  Latest  Designs. 

Our  ALTERNATING  LAMPS  have  Reflector  Plates.  Our  DIRECT  CURRENT 
Lamps  do  not  see-saw.  Our  Focusing  Lamps,  both  Direct  and  Aliernating,  are  espe- 
cially adapted  for  photo-engraving  and  stereopticon  work. 

Mountain  Electric  Co.,  Agents  for  Colorado,  Utah, 
Wyoming  and  New  Mexico,  DenTer,  Ool. 

Machinery  Supply  Co..  Agents  for  Southern  Oal- 
ifornla  and  Arizona,  Los  Angeles,  Cal, 

W.  T.  M.  Mottram.  Agent  for  Texas,  Dallas,  Tex. 

Canadian  General  Electric  Co.,  Canadian  Agents, 
Toronto,  Canada, 

California  Electrical  Works,  San  Frauclseo,  OaU 


Anchor  Electric  Co.,  New  England  Agents, 

Boston,  Mass. 
Central  Electric  Co.,  Western  Agents,  Chicago. 
Moore  &   Baylis,    Agents  for   Western  New  Y'ork, 

Buffalo,  N.  T., 
Globe  Electrical  Supply  &  Construction  Co.,  New  York 

City  Agents,  Vandam  and  Greenwich   Streets, 

New  York. 


"Monarch"  Insulating  Material. 


A  hard,  black  composition,  which  is  not  liable  to 
crack  or  break  during  service,  or  alter  its  form  under 
ordinary  changes  of  temperature.  It  is  moulded  to 
exact  shape,  and  is  suitable  for  switch-blocks,  sockets, 
bushings,  telephone  bases,  and  other  pirts  requiring 
accuracy  of  dimension  and  finish. 


TROLLEY  LINE  INSULATORS. 

Insulated  with  Moulded  Mica,  and  designed   with   special 

reference  to  their  strength,  durability  and  high 

insulating  qualities. 


VUXaG  ABXSSTOIff  ^ea.tFroof  Ine-u-la^tion. 


H.  W.  JOHNS  MFG.  CO., 


New  York,        Philadelphia, 


240  and  242  Randolph  Street,  CHICAGO,  ILL. 


CHICAGO  SHORTHAND  INSTITUTE,  35th  St.  and  Wabash  Ave. 

A  Central  School  of  Shorthand  and  TypeTvritlng  of  the 
most  JHodern  and  Complete  Type. 

A  COMPEiETE  COUKSE  OF  SHORTHA]Vl>.  We  offer  yon  shorthand  instructions 
In  abundance,  and  most  eT:cellent  in  quality.  Our  course  is  graded  and  arranged  in  logical  order.  We 
claim  nf*t  a  new  system,  but  a  new  method  of  imparting  the  art  of  Fhorthand  by  which  we  can  equip 
any  ordinary  intelligent  person  for  the  execution  of  any  stenographic  work  devolving  upon  the  expert 
stenographer  or  court  reporter. 

The  method  of  InBtruction  employed  is  practical  and  progressive.  The  principles  are  taken  up  and 
explained  In  an  orderly  manner,  and  the  student  directed  how  to  apply  them  correctly  in  the  work  of 
forming  the  characters  rapidly  and  artistically.  Tou  may  have  access  to  the  quintessence  of  the 
standard  systems — Pitman,  Munson,  Graham.  We  guarantee  to  turn  you  out  a  fuli-fledged  stenog^ 
rapher  capable  of  any  kind  of  stenographic  work.     The  art  is  made  a  specialty. 

Tuition,  110,00  per  month .     Secure  class  seats  immediately. 

Evening  classes,  $5.00  per  mouth.    98  per  cent,  of  oar  students  hold  positions. 


THE  BEST 
ELECTRIC  FAN 

On  the  Market. 

For  Alternating  Current, 
ITound  for  SO  or  100  volts. 

The  Fan  is  14  Inches  in  diameter. 
Will  always  start  when  current  is  on. 
Positively  self-lubricating,  will  run  a  whole 

season  without  looking  after. 
It  is  so  constructed  as  to  make  it  next  to 

impossible  to  get  out  of  line. 
It  is  carefully  made  in  every  detail,  almost 

noiseless,  and  does  not  throw  sparks. 

Agents  Wanted  in  Different  Localities. 

For  farther  information  address 
THE 

W.  J.  Davis  Electric  Co., 

FITTI^FIEIiD,  aiASS. 


AN  EMPHATIC  SUCCESS! 
THE   DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 


DIEHL    &   COMPANY,   385   BROADWAY,    NEW   YORK. 
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Y  Generators 


DIRECT  CONNECTED  OR  BELTED 


FOR 


ELECTRIC  RAILWAYS, 
CENTRAL  STATIONS, 
ISOLATED  LIGHTING 

OR 

POWER  PLANTS. 


EDDY  MOTORS-SLOW,  MEDIUM  OR  HIEH  SPEED. 


We  build  all  necessary  apparatus  for  the 
transmission  of  Electrical  Power  through  factory 
or  other  buildings. 


All  Our  Apparatus  Guaranteed 
As  Represented. 


m 


The  Eddjf  Electric  MaRuf  acturJRg  GoRipany 


f 


NEW  YORK  OFFICE, 

HAVEIKETER  Bni^DIKe. 


WINDSOR,  CONN. 


i    ;, 


Walter  C.  Mclntire  &  Co.,  506  Commerce  St.,  Philadelphia.  F.  P.  Little  Electrical  Construction  Be  Supply  Co.,  Buffalo,  N.  Y. 

Western  Electrical  Supply  Company,  St.  Louis,  Mo-  W.  T,  Osborn,  Kansas  City,  Mo. 
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THE  LATEST. 


THE  BEST. 


THE 


Phoenix 

TRANSFORMER. 

Embodies  every  poin'  essential  to 
A  PERFECT  Transformer, 

WE  GUARANTEE 

THE  HIGHEST  EFFICIENCY 
AND  CLOSEST  REGULATION 

EVER  ATTAINED. 


Its  Meehaalnnl  ''onHtrn^'lion  mahea 
it  the  MllIPIiENT  Trans- 
former made. 


To  try  one  la  to  adopt  It  for  your 

FUTURE  STANDARD. 

Loiisf  UlB  Electiical  Worls, 

LOUISVILLE,  KY. 


M.  &  B. 


Desk  Set. 


Complete  Exchange  Plants. 

mietalllc  or  Ground  Circuit. 

SWITCHBOARDS    ABSOLUTELY    GUARANTEED. 

STATE    AGENTS    WANTED. 

ADDRESS 

M.  &  B.  TELEPHONE  CO., 

CuUitt  Building,  -  Philadelphia. 


Magneto  Bells 


AND 


standard 

OoodB. 

No 

Infri  ngemen  ts . 


TELEPHONES. 


Get  Our  Pricea 

Before 

Purchasing 

Elsewhere. 


E.  &  F.  GILLETTE, 


BAYPORT,  CONST. 


T 


ELEPHONES 

FOR  ALL  PURPOSES,  AT  THE  LOWEST  PRICES. 
SEND  FOR  CATALOGUE. 

MISSOURI  TELEPHONE  MFG.  CO..  '"''"•"k"?.! 


treet, 
LOUIS,  3IO. 


MAP  OF  THE  UNITED  STATES. 

h.  large,  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  01 
home  use,  is  lisued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  cents  In  postage 
by  P.  S.  EnsTTB,  Gen'l  Pass.  Agent,  a  B. 
&  Q.  R.  R.,  Chicago,  Bl. 


THIS  TELEPHONE 

IS  CALLED  THE 

\Ml  DiSliCfi, 

No.  I. 

Will  speak  one  thonsand  miles 
on  a  properly  constructed 
line.  You  can  hear  a  watch  tick 
one  hundred  miles.  Is  that 
satisfactory  t     If  eo,  write  to 

W.  A.  CUSTAFSON, 

JOIilST,  ILL.., 

For  prices  and  information. 
Send  business  card,  I  sell  to 
the  trade  only. 


TELEPHONES, 
RECEfVERS, 
TRANSMITTERS, 
MAGNETO  and 
EXTENSION  BELLS, 
WIRE  AND  CORD, 
WOOD  BRACKETS, 
GUSS  INSULATORS. 

The  most  Compl«te 
Stock. 


MILWAUKEE, 


WIS. 


Oar   Instraments    are 
absolutely 


NON-INFRINGING. 


$5  TO  $15  TELEPHOIffESS. 

^applies  of  Every  DescriptlOD. 

Transmitters  (Blabe  Pattern);  Hunolng  Silver  Diaphragm  or  Magneto  Receivers;  Magneto 

Bells;  Wire  Cross  Arms;  Insulators;  Induction  Cotls;  Bacbboarde;  Switches;  Batteries, 

etc.      Wholeeale  Prices  to  Dealers. 

Farr  Telephone  &  Const.  Supply  Co.«  Mfrs., 

Sales  Store  and  Office,  342  Dearborn  St.,  CUcaeo. 

Western  Agents  for  DANBUBY  ELEOTKICAL  WORKS. 


f    f 

This  company  Is  mannfaoturiDg         A  CompouncJ  Magnoto  Telephone 

Which  it  sells  outright  under  a  guarantee  both  as  to  efficiency  and  as  against  Infringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile. 
This  company  Is  also  prepared  to  fully  equip  Telephone    exchanges,    (famishing  everything  from 
the  telephone  to  the  wire  and  poles).    Private  lines,  Factory  plants,  etc.,  and  do  all  binds  of  coDStrao 
tlon  worh.     Send  for  circulars  and  price  lists. 

WBSTEBN   TEl^EPHONK    CONSTBUCTIOX   CO., 

539,  540  and  541  Slonadnocb  Blk..  Chicago,  111. 


Our  New  Book  Catalogue 


Which  is  now  ready,  contains  100  pages  and  will  be 
found  of  unusual  interest.  Anyone  wishing  to  obtain 
a  complete  list  of  all  the  electrical  books  published 
to  date,  together  with  descriptions  of  the  most  im- 
portant, can  do  so  by  writing  us. 

ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  CHICAGO. 


ELECTRICAL  BOOKS 


Of  .il.ll  X^lnds. 

ELECTRICIAN  PUBLISHING  CO.. 

6  Lakeside  BIdg.,   CHiCAGOc 
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WE  MAKE  Storage  Batteries, 

Power 85FAN  Motors  ^*to  20  KP. 

Dynamos,  5  tosooLight. 

We  repair  the  bad  ^j^, 
work  of  others.  »,    '^^^S  ^'^^^ 
do  it  good.  jLM^  12-inch, 

THE   DIETERICHS-WARWIGK  ELECTRIC 


Ghostly  Union  Telegraph  Co. 

DISPATCH   FROM  HaDES. 

COD.d^b^/^s^Tzz^'  coot, 
oncl tfont  ^m&i^  ^vti/l 

Three  !!<peed,  S17.50.  KS^^^rGT/J J     rfui. 

COMPANY,   CLEVELAND,   OHIO. 


o 
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PARANITE 


AT 
NEW 


PRICES. 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


1^  -do. 
WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


We  have  largely  increased  our  factory  facilities  for  the  manufacture  of  our 
Paranite  high  grade  rubber  covered  wire,  and  are  now  enabled,  without  in  any 
way  lowering  the  grade  of  our  compound,  to  quote  lower  prices  than  ever  before 
on  this  staple  product. 


We  carry  in  Chicago  a  large  and  complete  stock  of 

Paranite  Wires  and  Cables,  \  k^ 
Paranite  Switch  Cords,  ' 

Paranite  Lead  Cable, 
Paranite  Lamp  Cord, 
Paranite  Telephone  Cables, 

We  are  making  a  specialty  of  all  kinds  of  Paranite  rubber  covered  wire  for 
telephone  work,  and  are  prepared  to  fill  promptly  all  orders  for  cables  from 
five  conductors  to  five  hundred. 


Our  two  conductor  twisted  telephone  wire  has  become  standard  with  tele- 
phone companies  all  over  the  country. 

GENERAL  WESTERN  AGENTS 

Electric  Appliance  Gompeny, 

ELECTRICAL   SUPPLIES. 
242  MADISON  STREET,  CHICAGO. 

GENERAL  WESTERN  AGENTS 

Paranite  Wires  and  Cal)les,    "0.  K."  Weatlierproof  Wires  and  Cables. 

AND  REPRESENTING 

NEW  YORK  &  OHIO  COMPANY,   Warren,  Oliio, 

MANUFACTURERS  OF  THE  PACKARD  LAMP; 

PACKARD  ELECTRIC  COMPANY,  Warren,   Ohio, 

MANUFACTURERS  OF  THE  PACKARD  TRANSFORMER, 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 
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SEND  rOE 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


GOOD  PATENTS 

^Jl     Frocnred.    30  Xears*  Practice. 
^^      ORAKT  INSURED.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH,  W?sliill£toi.  D.  C. 


ITSE  THE  BEIST  ! 

Eureka  Commutator  Compound. 

A  perfect  Componnd  for  Dynamos  and  Motors. 

Works  on  any  Commntator  with  Copper  or  Car- 

boD  Brushes.    Send  for  sample;  price  50c  per  stick. 

Edw.  R.  Tornberg, 

SIOCX  FALlitH.  S.O. 


'eMjfUiiriiis. 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A., 

Manufacturer  of  Mast  Arms,  Pole  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
Work.—  Catalogues  and  Prices  fur- 
nished on  (ipplication. 


Bomll  Storage  Battery, 

For  Traction  Work,  Electric 
Lighting,  Electric  Launch,  Tele- 
graph, Phonograph,  Surgical,  and 
for  all  parposes  where  light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &  CO., 

154  Lake  St.,  Chicago. 


THE  DEARBORN 


LONG 
DISTANCE 


TELEPHONE 


Is  just  what  you  want  for  your  line  or  exchange.  Will  operate  up  to  500  miles.  Hand- 
S3ine!y  mounted  in  every  respect,  with  polished  oak  case,  it  will  be  found  an  ornamental 
as  well  as  a  useful  instrument.  ^^XJ"I^^  X^^AtLIE  C3E«fil  on  them  will  be 
found  satisfactory  to  )ou  and  all  that  you  wouM  ask  for. 


Them  in  every  respect,  and  if  you  need  any  telephones,  order  a  pair  from  us  and  give 
them  a  thorough  test.     If  not  satisfactory  we  will  take  them  back. 

AGENTS  WANTED  EVERYWHERE. 


That  we  carry  a  full  line  of  Wire  and  Electrical  Supplies.     Frices  the  Lotvest, 


DEARBORN  ELECTRIC  COMPANY, 


19  Qttincy  St. 
CHIC&60. 


Public  Telephone  Co., 


This  system  does  not  Infringe  the  patents  of  Ihe  Bell  Telephone  or  Western 
Electric  Co.  We  build  exchanges  complete  for  local  companies,  or  will 
install  and  operate  exchanges  oureelves  at  a  )ow  monthly  rental.  We  keep 
in  stock  Blake  transmitters  and  all  kinds  of  supplies. 


aiAKUFACTURERS  OF  THE  SHAVER  LOXO  DISTANCE  PULVERIZED  CARBON 


Correspondence  Solicited. 


PUBLIC  TELEPHONE  CO., 


TELEPHONE 


Office  and  Factory: 
Thames  Rnilding^,  "£7  Thames  Street. 


NEW  YORK. 


For  Exchanges,  Etc. 


BEWARE 

THE  STANDARD  PAINT  CO., 


flftle  so-callefl  insnlatini  conipfliiifls  Mm  to  lie  as  pofl  as 

There  are  None  Just  as  Good. 


"EGlSTEBt" 


Sole  Manufacturers  P.  &  B.  Products, 

2  lAberty  Street,  New  York. 


CHiCASO:  MelroplM  Electric  Coipajy,  186-188  FiftliATe. 


MOTOR  ARMATURES  COST  MONET 

You  can  prevent  them  from  burning  out  by  using 

THE  BRODIE  AUTOMATIC  MOTOR-SWITCH. 

It  combines  in  one  piece  of  apparatus  a  double-pole  switch,  adjustable  limit- 
switch  and  automatic  cut-out,  and  instantly  disconnects  the  motor  whenever  it  is 
overloaded  and  whenever  the  circuit  fails  from  any  cause. 

Agents  wanted  in  all  sections  of  the  country. 

For  circulars  and  prices,  address 

THE  BRODIE  ELECTRIC  CO.,    -    Manchester,  N.  H. 


BRYANT 
ELECTRIC  COMPANY. 


Rosettes  and  Receptacles. 


BRIDGEPORT  AND 
CHICAGO. 


GKIER  BROTHERS, 

^Vestern  Maaagere. 


HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  lo  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  eitlier  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Chit  illustrates  i-way  or  commutation 
switch,  controls  a  light  or  group  of  lights 
from  any  desired  number  of  points. 

SEND  FOB  CATALOetUE. 

THE  HART  &  HE6EMAN  MFG.  COMPANY, 


^ 
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EuasoTE  F.  Phujjts.  Prest. 


W.  A.  Hathaway,  Treas. 


W.  H.  Sawtks,  Seoy. 


AMERICAN  ELECTRICAL  WORKS 

PHOVIDEXCK,    B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC   LIGHT   LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

ANIERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

New  York  Stobe,  P.  C.  Ackerman,  10  Cortlandt  St. 

Chicago  Store,  F.  E.  Donohoe,  'HI  Madison  St. 

MosTiiEAL  Branch  Engene  F.  Phillips'  Electrical  Wor^. 


Ui  DOUBLE  &ROOVE  PONY  INSULATOR. 

Can  be  Used  forTranspoalng. 

The  points  or  teats  on  the  lower  rim  of  the  petticoat  attracts  the 
water  on  the  outer  surface  of  the  Insulator  into  drops.  The  water 
drops  from  theae  points  on  to  the  cross-arm,  thereby  preventing  the 
moisture  from  creeping  up  on  the  inner  petticoat,  and  thence  to  the 
pin.  Owing  to  the  great  success  nf  our  Patent  Teat  Insulator  in  Tele- 
graph ^York,  where  the  efficiency  of  the  In6ulator  has  proven  to  be 
more  than  twice  that  of  the  ordinary  Insulator,  we  have  concluded  to 
apply  the  device  to  all  Insnlators  for  Telegraph,  Telephone  and 
Street  Railway  Work. 

Standard  Screiv  Glass  Insnlators. 
Floor    Insnlators.  Glass   Break   Knobs.  Battery  Jars,  Arc 

Ught  Globes  for  all  Systems. 
Colored    Glass  Insulators  to  desijjnate  different  currents 

WQRK  ON  SPECIAL  DESIGNS  A  FEATURE^ 
Send  Model  or  Drawing  and  we  will  farnish  estimates, 

Hemingray  Glass  Co., 


Olfice.  Covington,  Ky. 


—ESTABLISHED  1848. — 


Factories,  Muncie,  Ind. 


THE 


"CLARK"  WIRE. 


For  Switchboard,  Hallway  aiid  Motor  nse,  we  make  all 
sizes  of  Stranded  and  Flexible  Wire  and  Cablea  with  Clark's 
loBDlation. 

The  Clark  Wire  has  been  before  the  public  and  in  use  for 
the  past  nitie  years,  and  has  met  with  universal  favor, 
rbouaands  of  miles  of  this  wire  have  been  sold,  and 
are  in  nee  thronghont  the  United  States  and  Foreign  Conn' 
tries,  and  the  demand  for  it  is  congtantly  increasing,  becansp 
it  always  gives  perfect  satisfaction. 


bba\(;h  OFFicf:-. 


1649,  1650,  1651  MONADNOGK  BLDG., 

CHICA<,;0,  ILL.IX01»!i. 


In  •  Letter  from  the  Inspector  ol  the  Boston  Fire  Under 
writers'  Union,  tie  states:  *' A  Thorougtily  Reli- 
able and  Desirable  Wire  in  every  respect." 

The  Rubbernsed  in  insulating  our  Wires  and  Cables  Is  es- 
pecially chemically  prepared,  and  will  not  deteriorate,  oxi- 
dize or  crack,  and  will  remain  flesible  in  extreme  cold 
weathe'".  and  Is  not  affected  by  heat. 

We  gaarantee  our  Insnlation  wherever  used,  Aerial,  Under-' 
ground  or  Submarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  firetclaes  Insulated  Wire. 

We  shall  be  pleased  to  mail  Catalogues  with  Terms  and 
Diecounta  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  Hampshire  St.,  Boston,  Mass. 


HENRY  A.  GLARE, 

Treas.and  Gen'l  Mgr. 


HERBERT  H.  EUSTIS, 

Preet.  and  Electrician. 


CM  Electric  SpecialtjMfi.  Co., 

606  Temple  Ct.,  Minneapolis,  Minn., 

MANCFACTUBEKS  OF 

Switch  Boards,  Battery  Boxes,  Pusli  Buttons, 
Rosette  Mouldings,  Etc. 

Correspondence  solicited. 


THE  CONSOLIDATED 


44  Broad 
Street, 


ELECTRIC 


NEW 
YORK. 


STORAGE  COMPANY. 


k»-^«\. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electrlo,  Pneamatio  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 

Fall  Iilne  Always  In  Stocb. 

W.  R.  OSTRANDER  &  CO., 

804  Fulton  St.,  New  York. 

Factory,  1461  and  li63  DeKalb  Ave..  Brooklyn,  N.  Y. 

^^Send  for  New  OAtaloque.     Out  Aaguat  l5t. 


PHOENIX  RUBBER  INSULATING  PAINT 

Water,  Acid  and  Practically  Fire  Proof. 

A  strictly  flrst-claes  insulating  paint  for  armatures,   fields, 

switchboards,  conduits,    iron    and  wood  pole3,   connections, 

mouldings,  wires,  cut-out  boxes,  lamp  hoods  and  all  other 

kinds  of  electrical  appliances  where  hleh  Insulation  Is  desired 

Write  for  further  particularo. 

Morris  &  MacCurdy,  manuf^Sobms, 

lndianapoli»i«.  Ind.,  U.  S  A. 

Devere  Electric  Oo.,  18  Plum  St.,  Cincinnati,©.;  Standard 
Fy.  Supply  Co.,  1115  Monadnock  Block,  Chlc-go,  III.;  Partrick 
&  Carter  Co,.  Philadelphia;  John  G.  Dolph,  126  Liberty  St.. 
New  York;  Western  iitectrical  Supply  Co.,  St.  Louis,  Mo.; 
Cuyahoga  Electrical  Supply  Co.,  Cleveland,  O.;  Fred  Stein- 
kamp,  Dayton,  O.;  and  Bergtheil  &  Young  of  London,  Eog. 


BINDERS  ^''T^'^"  ^^''^Ti'dA/i, 

■^  ■  #  ■   "^    ^   ■  ■     ^^  ONE     DOLLAR. 


NASHOLD  SELF-LOCKING  CLEAT, 


Patented  In 

u.  s.. 

Canada, 
England, 
France, 

And 

Applied  for 

Tn 

Qenuany. 


It  is  the  most  practical  Cieat  made. 
It  is  made  of  finest  elazed  porcelain. 
It  is  in  one  piece. 
It  has  the  strength. 


It  will  loch  the  wire  firmly. 

It  will  SrOT  break  In  patting  up. 

It  wiii  TSOT  hold  moisture. 

It  will  NOT  hurt  the  insnlation. 


The  wire  can  easily  be  put  in  place  or  removed  without  loosening  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nashold  Cleat  Company, 


Teleplione,  Harrison  636. 


934-935  Monadnock  BIdg.,  CHICAGO,  ILU 


C-S  SPECIALTIES. 

G-S  Flush  Double  Push  Switch. 

Single  Pole — Doable  Pole— Commutation;  3  Wire,  4  Wire. 

C-S  Flush  Key  Switch. 

single  Pole— Doable  Polo— 3  Wire. 

C-S  Flush  Automatic  Switch. 


single  Pole. 


ELECTRICALLY 
MECHANICALLY 
ARTISTICALLY 


PEERLESS. 


0-S  P  InBb  Double  Push  Switch— Double  Polo, 


THE  CUTTER  ELECTRICAL  &  MFG.  CO., 

gy  So.  11th  street,  PhilaaelphUi,  Pa.,  V.  S.  A, 


PHIlllPS  INSUUTED  WIRE  COMPANY, 

E».A-T^rT"CrC^E]T,  IS.  I.,  ' 

.^^MANUFACTUEEBS  OF 

"0.  K."  INSULATED  WEATHERPROOF  WIRE 

For  Electric  Railway  and  Electric  Light  Work. 


CHICAGO  AGENTS: 
Electric  Appliance  Company. 


Superior  Quality.  Perfect  Insulation.  Handsome  Finish. 

New  York  Office,  39  and  41  Cortlandt  St. 
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INGflNDESGENT  IMPS. 

''The  Best  is  the  Boston." 


Burned- out  lamiys  repaired  by  cleaning  bulb, 
inserting  the  regular  Boston  filament  and 
exhausting  the  air— saving  glass  and  base. 


GENERAL  WESTERN  AGENTS: 


Wallace  Electric  Company, 

305  Dearborn  Street,  CHICAGO,  ILL. 


Stilwell's  Patent  Live  Steam-Feed  Water  Pnrifler. 


Removes  all  Impuritiest 

Entirely   prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

Tke  Still  ell-Bierce  &  Snitli-Yaile  Go,, 

DAITTON,  OHIO. 


Ris^don  Iron  &  Loc'tive  W'ks,  San  Fraacisco,  Oal.,  Pacifi-;  Ooast  k-^t. 


A 


THS 


g  MIC  I 


NON  C0KB08IVE. 
CONVENIENT  and  EFFECTIVE. 


Price,  35  Cents. 

Agencies : 

The  E.  S.  Greeley  &  Co.,  N.  Y.  &  Boston. 
Vallee  Bros.,  Philadelphia. 

L.B.ALLEN    Sole  Maaofacturer, 
43-43  S.  Canal   St.,  Cliicago,  111. 


COUBIIVBD  UNtMN£UB. 

At  present  superintendent  for  one  and  consult- 
ing engineer  for  another  company,  eiperi  enced  in 
shop  maoatjement,  in  railway  and  lighting  as  chief 
engineer  and  electrician;  thoroughly  capable  from 
pa9t  experience  of  handling  men  and  other  details 
of  operating  and  maintaining  power  plants.  Sat- 
isfactory cause  from  company  now  with  and  their 
good  will  named  for  mating  a  change  in  position. 
\ddrass  *■*  Combination," 

Care  Westekn  Eleotrician, 

6  Lateside  Bldg,,  Chicago. 

A  rare  bn  sine  ad  chance.  On  account  of  other 
business  I  will  sell  a  five  year  established  electric 
supply  and  construction  business,  with  the  entire 
electric  motor  and  dynamo  repair  trade  of  a  city 
of  40,001  Inhabitants.  Also  patterns  and  data  for 
building  2.  5,  10  and  15  h.  p.  motors.  Will  sell  for 
what  stock  and  tools  will  inventory,  about  SI, 500. 
Have  experienced  armature  winder  and  wire  man 
that  will  stay  if  desired.  This  will  stand  invest!- 
gatlon.    Xovelty  Eleotri<*al  Supply  «.  o., 

WTLLIAM.-^rORT,    PA. 

FOR  SALE. 

1  50  Lt.  Rins  Armature,  T.-H.  Dynamo,  2,000  c  p. 
4  30  Lt.  Ball  Armature,  T-H.  Dynamo,  2,0C0  c.  p. 
250  2,000  c.  p.  T  -H.  Double  Lamps. 
50  2,000  c.  p.  T.-H.  Sijgle  Lamps. 
300  Hammerstein  Lamp  Supports. 
311O  Hoods  and  Hood  Hanging  Boards. 
40  Miles  No.  6  Insulated  Wire,  second-hand  but 
in  good  order. 
The  above  is  for  sale  for  want  of  use,  having  lost 
street  lighting;   is  in  good  order  and  will  be  sold 
reasonable  for  cash  or  on  time  for  good  bankable 
paper.  Address 

TERRE  HJrTE  ELECTRIC  IIGOP  i;  POWER  CO., 

Edwin  Ellis,  Sec-y,  Terre  Haute,  Ind. 

ROSE  POI^YTECHKIC  INSTITCTE, 

Terr«  Hantfe,  Ind.  A  School  of  Engineering.  Me- 
chanical, Electrical.  Civil  Eiiein-erUig.  Chemical 
courses.  Well  endowed.  Exttuslvp  Shops  and  Fouii 
dry.  Modernly  equipped  Laboratories  In  all  depart- 
ments. Exptnoes  low.  Address  C.  L.  MEES.  President. 

SEND  FOR  OUR 

New  Catalogue  ol 

Electrical 
Books. 

The  meet  complete  of  Its 
kind  ever  pobliehed. 

Sent  Free  to  Any  AddresB. 


In  the  West  for  ELEC- 
TRICAL  BOOKS,  and  ail 
orders  promptly,    pre- 
paid, onrecelptof  price. 
Electrician  Pabllfibln^  Co., 
6  Lakeside  Building, 
CHICAGO. 


NEW  INSULATING  JOINT. 


Sectional  View— Patented  July  10,  1S94— Full  Size. 
For  Insulating  Fixtures. 

This  joint  conforms  to  the  requirements  of  Under- 
writers' rules.     Write  for  prices  and  circulars. 

Interstate  Complete  Electric  Constrnction  Co., 

809  to  817  Sg,  m  St.,  ST.LOUIS,  MO. 


Dynamos 

^  25  to  800  Lights. 


and  MOTORS. 

Yi  H.  P.  and  upward. 

The  Elliott-Lincoln  Electric  Co., 

lliSl  Payne  Avenue, 

CLETEI/ASID,  OHIO. 


IRON  ARMORED 

INSBUTINB  CONDUITS. 

I        Two  Wires  in  a  Single  Tube,  the 
Standard  Method  of  Electric  Wiring. 

INTERIOR  CONDUIT  &  INSULATION  CO., 

General  Offices  and  ^Forks:  537  W.  34th  St.,  New  Yorlt. 

Edwd.  H.  Johnson,  Prest.    E.  W.  Little.  Vice-Prest.  and  Gen.  Mgr.      Chas.  P.  Geddes,  Sec'y  and  Treas. 


THE  ELEMENTS  OF 

Dynamic  Flectbicity 

AND  MAGNETISM. 


A  Book 
For  liearners. 


Nomr  Ready! 


Price,  $2. 
Postage  Free. 


ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  CHICAGO. 


MANY  SWITCHES 

HATE  COME  AND  GONE,  BUT  THE 

NEW  ENGLAND  SWITCH 


IS  STILL  THE 


PEER  OF  ALL. 

TEY  THEM  AND  WONDEE  WHY  VOH  EVEK  USED 
ANY  OTHER. 

O.  S,  PLATT,  •  88-108  Cannon  St.,  Bridgeport,  Conn. 


JAEGER 

MINIATURE 

INCANDESCENT 
LAMPS. 

For  Series  aM  Battery  Cnmnt. 

;^T0  10  CANDLE  POWER. 


High  Ejficiency.     Long  Life. 


Series  Lamps  a  Specialty. 

AUTOMATIC 

ELECTRICAL  SPECIALTY  CO., 

General  Sales  Agents, 

1 36  Liberty  St.,  New  York. 


Storage  Batteries 

FOB  ALL  PURPOSES, 

Bradbury-Stone   Electric 
Storage    Co., 

Lowell,         -         MAaa. 


Table    Push. 


SEND  FOR  NEW  CATALOGUE. 

BELLS,  PUSH  BUTTONS,  ETC. 

HUEBEL&  MANGER, 

MANCFACTUREHS 

Electrical  and  Brass  Goods, 
286-390  Graham  St.,  Brooklyn.  N.  Y. 


ELECTRICAL 
BOOKS. 

Orders  Filled  Promptly. 

Electrician  Publishing 
Company, 

6  Lakeside  Building,    -    CHICAGO. 
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VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate— Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  l8  called  to  this  CEIiEBRATEl>  WATER 
WHKKIj  as  particularly  adapted  Io  their  nee,  on  account  of  Its  remarkably  steady  motion, 
high  speed  ai.d  grt-at  eflicieney  and  larse  capacity  for  its  diameter,  being  double 
the  power  ol  most  wheels  of  the  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
panies with  creat  satisfaction.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  usefat  effect  guaranteed* 

SEXn  F-OH  CATALOGUE  AX0  ^AS&TICVLABS. 

The  nccompanylns  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  36  H.  P.  UQder  38  foet  hettd.  Arranged  with  12-inch  Worrell  Friction  Conpling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furniah  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  ahafta, 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  Dayton,  Ohio. 

Rlsdon  Iron  &  Locomotive  Works,  San  Francisco,  Oal.,  Pacific  Coast  Agents. 
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Continuous  Current 

Dynamos  and  Motors: 

THEIR  THEORY,  DESIGN,  AND  TESTING. 

With  Sections  on  Indicator  Diagrams,  Properties   of  Saturated  Steam, 

Belting  Calculations,  Etc. 

AN  ELEMENTARY  TREATISE  FOR  STUDENTS. 

By  frank  p.  cox,  B.S. 

Cloth.       £71  Fases,  S3  Illnstrations.       Price  «iS.0O. 

Intended  for  students,  this  work  gives  the  theory  and  desifrn  of  continuous  cnrrent  dynamos  and 
motors  as  understood  and  practiced  In  the  designing-room,  and  the  methods  o(  testing  described  are 
those  of  the  factory  testing-shop.  The  practical  side  of  the  various  questions  treated  ia  always  kept  in 
view,  diacuesions  having  little  bearing  in  this  direction  being  excluded,  and  the  higher  branches  of 
mathematics  avoided.  The  application  to  the  design  of  armatures,  field-mngnets  and  motors  of  the 
principles  developed  la  explained  by  reference  to  numerical  problems,  th as  thoroughly  impressing  them 
on  the  student's  mind.  Methods  of  testing  a  complete  machine  and  ol  investigating  ita  characteriatlce 
are  given,  with  dlscaesione  on  the  effect  of  various  changes  in  design  and  operation.  The  steam-engine 
being  so  closely  allied  to  the  testing  and  operation  of  dynamos  and  motora,  sections  on  Indicator  dia- 
^ams,  steampower  calculations,  and  belting  are  included.  Almost  all  of  the  numerous  curves  iu  the 
book  are  derived  from  actual  commercial  tests. 

CONTENTS. 

Chapter  I.  The  Absolnte  System  of  Measurement. — Chapter  II.  Electro-Magnetic  Induction. — ■ 
Chapter  III-  Classitl cation  of  Machines  and  General  Principles  of  the  Magnetic  Circuit.— Chapter  IV. 
The  Dynamo  as  a  Motor.— Chapter  V.  Calculations  Pertaining  to  the  Magnetic  Circuit —Chapter  VI. 
Theory  of  Windings,  Losses,  etc  —Chapter  VII.  The  Dynamo  Considered  as  a  Motor.— Chapter  VIII. 
Deslgnof  Armatures.- Chapter  IS.  Design  of  field-magnets.- Chapter  X.  Design  of  Motors.- Chapter 
^I;  Dynamo  and  Motor  Testing.— Chapter  XII.  Efficiency  Tests.  — Chapter  XIII.— Indicator  Diagrams. 
"~£hapter  XIV.  Steam-Engine  Calculations.— Appendix  I.  Tests  of  Iron.— Appendix  II.  Ampere  Tnrn- 
tahlea.- Appendix  III.  Determinatiou  of  Sizes  of  Wire  for  Armatures  and  Field  Coils.— Appendix 
IV.  Belting. 
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A  NEW  AND  VALUABLE  BOOK. 

ELECTRIC  LIGHTING  PLANTS 


f 


Data  compiled  from  station  reports  of  electric  lighting  plants  employing  overhead  circuits,  with  suggestions  pertaining  to 

the  information  usually  desired  by  the  non-technical  purchaser. 
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This  work  gives  all  necessary  data  for  the  erection  of  an  electric  light  plant  of  any  size. 

THE  COST  OF  ARC  LIGHTING.  THE  COST  OF  INCANDESCENT  LIGHTING. 


READ  THE  TABLE  OF  CONTENTS: 


Alternating  Arc  Lamps,  Arc  Plants,  Belting,  Boilers,  Boiler  Settings,  Boiler  Eflacienciea.  Boobs, 
Building,  Oost  of  Arc  Dynamos  and  Lamps,  Cost  of  Arc  Plants  Erected,  Cost  of  Alternating  Dynamos, 
Cost  of  Alternating  Plants  Erected,  Cost  of  Belts,  Cost  of  Boilers,  Cost  of  Bricb  Chimneys,  Cost  of  Cop- 
per for  Alternating  Circuit,  Cost  of  Corliss  EDgioes,  Cost  of  Compound  Corliss  Eaeines,  Cost  of  Com- 
pound High  Speed  Engines,  Cost  of  Oondeosers,  Cost  of  Friction  Clutch  Pulleys,  Cost  of  Heaters,  Cost 
of  High  Speed  Engines,  Cost  of  Incandescent  Dynamos,  Cost  of  Idlers,  Cost  of  Injectors,  Cost  of 
Meters,  Cost  of  Motors,  Cost  of  Operating  Lamps  per  hour,  Cost  of  Power  Generators,.  Cost  of  Poles, 
Cost  of  Plain  Pulleys,  Cost  of  Pillow  Blocks,  Cost  of  Pumps,  Cost  of  Shaftiog,  Cost  of  Shaft  Couplings, 
Cost  of  Stacks— iron.  Cost  of  Stacks — brick.  Cost  of  Steam,  Cost  of  Transformers,  Cost  of  Wire, 
Chimneys,  Circuit  Losa,  Contract  Blanks,  Current  Distribution,  Circuits— overhead,  Circular  Mils  of 


Wire,  Depreciation,  Direct  Connected  Apparatus;  Dynamos,  Dynamo  Data,  Economy  of  Condensing, 
Economy  of  Covering  Steam  Pipes,  Economy  of  Heater,  EtBclency  of  Engines,  Engines,  Equivalent 
of  Ourreut  in  Horse  Pow^r,  Equivalent  Rates  of  Lighting,  Fuel,  Horse  Power  of  Belting,  Horse  Power 
of  Motors.  Horse  Power  of  Shafting,  Incandescent  Arc  Lamps,  Instruments,  Instructions  for  Employes, 
Insulation,  Labor,  Load  Chart,  Meter  Connections,  Municipal  Ownership,  Natural  Gas,  N.  E.  L.  A.  Stand- 
ard Rules,  Oil,  Outcome  of  Practical  Management,  Pole  Line.  Pulleys,  Rope  Transmission,  Resistance 
of  Wire,  Rules— Fire  Underwriters,  Report  Com,  on  Data  N.  E.  L.  A.,  Reports  of  Cities  Owning  Plant, 
Reports  of  Cities  Contracting,  Stock  Room,  Shafting,  Transformers,  Transformer  Curves,  Wiring 
Tables— Primary  Wiring.  Wiring  Tables— Secondary  Wiring,  Wiring  Tables,  Motor  Wiring,  Wire,  Wire 
Formula,  Water  Power,  Wood  as  Fuel. 


The  Only  Book  of  Its  Kind  in  the  English  Language.    Price,  $7.00. 


WE  MAKE  MANY  OTHER  SPECIALTIES! 

WHAT  ARE  THEY? 

Send  for  Catalogue 
894  and  see. 

BUTIER  MANUFACTURING  CO.,  46  S.  Clinton  Strent,  CHICAGO. 


toa^ 


1 


May  i8,  1893. 


WESTERN    ELECTRICIAN. 


THE  FREEMM 


BATTERY 


Estimates  Furnished 

on  Application. 
Prompt  Delivery. 


CELLS. 


Standard  Sizes 

Always  on 

Hand. 


The  composition  used  in  the  manufacture  of  these  battery  cells  makes  them  positively  acid-proof,  which  result  has  never  before  been    accomplished 
providing  additional  strength  to  such  an  extent  that  this  cell  can  be  used  where  no  other  would  be  practical. 

THESE  CELLS  ARE  A  NEW  PRODUCTION  AND  FULLY  GUARANTEED. 
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Newton  Rubber  Works 

Newton  Upper  Falls,  Mass. 


MONARCH ! 


Absolutely 
The  Best 


LIGHT, 
STRONG, 
SPEEDY, 
HANDSOME. 


KING  OF  ALL 

BICYCLES. 


Strictly 
Up-to-date. 


FOUR 
MODELS, 

$85.00. 
$100.00. 


MONARCH  CYCLE  CO., 


Factory  and  Main  Office,  Lake  and  Halsted  Sts., 
Retail  Salesroonn,  280  Wabash  Ave., 

EASTERN  WAREHOUSE:  79  Reade  St.  and  97  Chambers  St.,  New  York. 
The  C  F.  Guyou  Co.,  Ltd.,  Managers. 
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FONTAINE  CROSSING  &  ELECTRICAL  CO. 

Now  is  the  time  to  place  your  orders  for  Ventilating;  Apparatus. 


Sizes:  i8  inches  to  96  inches  in  diameter. 


Wound  for  no,  220  and  500  volts. 


FULLER'S  PATENT  COMBINATION  FAN  MOTOR 

For  public  buildings,  theaters,  hotels,  restauriuts,  factories,  churches,  and  all  places  where  fresh  air  is  necessary. 
What  you  want  is  FRESH  AIB,  not  the  sinie  air  churned  over  and  over  again,  as  is  the  cise  with  toy  Fan  Motors  of 

10  and  12  inch  variety. 

Standard  Dynamos  and  Motors. 


Also  Manufacturers  of 


Cliicago  OflB.ce: 

1020  The  Rookerv. 
ELLISON  &  THOMPSON,  Agts. 
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Works  and  Main  Offices,  DETROIT,  MICH. 

New  York  Oflace:  Boston  OflBce:  St.  Louis  Office: 

67  Cortlandt  S".  Room  20  B,  Equitable  Bldg.  7026  Michigan  Ave. 

J.  JONES  &  SON,  Agts.  F.  P.  BARNES,  Agt.  W.  S.  MERKLE,  Agt. 
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because  it  is  absolutely  non-vibratable,  and  we  guarantee  for  it  50  per  cent,  longer  life 
and  better  service  than  any  other  lamp  now  on  the  market.  The  filament  will  not  droop 
or  get  out  of  shape  while  in  use,  no  matter  at  what  angle  it  is  burned, 

A  good  lamp  at  a  fair  price.    Ordinary  lamps  at  ordinary  prices. 
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New  Edition,  Just  Out!    Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 
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Armatures;  Eddy  Currente.— CHAPTER  IV:  The  Current;  How  Produced;  Indnction;  Series  Wound 
Dynamos;  Shunt  Wound  Dynamos;  Exciting  the  Fields;  Constant  Current  and  Constant  Potential  Dyna- 
mos; Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— CHAPTER  V:  Incandescent  Lamps;  Fila- 
ments; Connections;  Flashing;  Exhausting;  Testing;  Candle  Power;  Uperated  in  Series;  Automatic 
Cat-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series;  Multiple  Series  Cut-Oot;  Three  Wire  System. — 
CHAPTER  VI:  The  Arc  Light;  How  Formed;  Causes  of  Unsteadiness;  Remedy;  EEEect  of  Shades  or 
Globes;  Shape  of  Carbons  under  Different  Conditions  of  Burning;  Arc  Lamps;  Reeulatinff  and  Cot-Out 
Mechanism;  Action  of  Current;  Clutch  Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps. — 
CHAPTER  VII:  Commutators  and  Brushes;  The  Brush  Commutators;  Brushes;  Different  Styles  of 
Brushes;  Double  Brushes;  Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position 
of  Brushes;  Sparking  Rt  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VTII;  Cur- 
rent Regulation;  Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.— CHAP- 
TER IX:  Americin  System  of  Automauc  Current  Regulation:  The  Dynamo;  Regulator;  Action  of  Regu- 
lator.— CHAPTERS:  Brush  System  of  Automatic  Carrent  Regulation;  Brush  Armature;  Diagram  of 
Circuits  through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial;  Dial 
Controller;  Circuits  and  Connectiona  of  No.  8  Brush  Dynamo;  Circuits  of  Compouod  Wound  Constant 
Potential  Brush  Dynamo. — CHAPTER  XI:  The  Edison  System;  Automatic  Regulator;  Circuits  of  Regu- 
lator; Circuits  of  Dynamo;  Action  of  Regulator;  Howell  Pressure  Indicator;  Diagram  of  Circuits;  De- 
scription of  Parts  and  Operation. — CHAPTER  XII:  Excelsior  System  of  Automatic  Current  Regulation; 
Dynamo:  Armature;  Diagram  of  Circuits;  The  Regulator  and  Motor;  Action  of  Regulator.  — CHAPTER 
SIII;  Schuyler  System  of  Automatic  Current  Regulation;  Dynamo;  Armature,  Commutator  and  Brushes; 
Diagram  of  Circuits  in  Armature  and  Field;  Regulator;  Circuits  in  Regulator.— CH.\PTER  SJV:  Thom- 
son-Houston System  of  Automatic  Current  Regulation;  Dynamo;  Armature;  Commutator  and  Brushes; 
Controlling  Magnet;  Wall  Controller;  Diagram  of  Circuits;  Alp  Blast.— CHAPTER  XV:  Waterhouse  Sys- 
tem of  Three-Brush  Automatic  Current  Regulation;  Dynamo;  Extra  Brush;  Resistance  Coils  and  Regu- 
lator.—CHAPTER  XVI;  Ampere  Meters;  Taugential  Scale;  Solenoid  Meters.— CHAPTER  XVII:  Volt- 
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er E.  M-  F.;  Direction  of  Rotation  and  Direction  of  Current;  Starting  Motors;  Diagram  of  Connection. 
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Field  Current  Armature;  Winding;  Connections;  Lamination;  Different  Types  of  Alternators;  Regula- 
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B.  J.  Arnold,  Mem.  a.  i  e.  e. 

CoDsaltiDg  Electrical  Engineer. 

speciattt: 
Electric  Railways  and  Power  Stations. 

1541  Jlarquette  Bids-,  Chicago. 

William  H.  Bryan, M.Am.soc.M.E. 

Mechanical  and  Electrical  Engineer. 

ConBultations,  Beports,  Estima'es,  PlanF,  Si>eci- 

fications,  Superintendence,  Ttsts,  Parchasing. 

Designs  of  Central  Stationa  a  Specialty. 

Turner  Building,  St.  l<oni8. 

N.  S.  Amstutz, 

Mechanical  and  Electrical  Engineer. 

-Veto  ElectHcnl  Devices  FerfecttdfoT 
Shop  Construction. 

Tests,  Plans,  EPtimates, 
Supervision  and  Expert  Opinions. 

29  Blacketone  Bldg.,  Cleveland,  O. 

Owen  Ford, 

710  Security  Bids.,  St.  IiOnlB,  Mo., 

Engineer  and  Contractor, 

Electric  Bailways,  Lighting,  Power  and  Min- 
ing.     Water  WorbB  Systems.      Power  Plants 
Developed  for  Electrical  Transmission. 

Foree  Bain,  5.,^^^^,  ^^^ 

ConsniUng,              Mechanical  Engineer. 

Designing, 

Saperrislng,             Flans,  Specl&catlons  and 

Constractirg,           General  Engineering. 

Testing.               Expert  In  Patent  Causes, 

Suite  1667.  1658  and  1659 
Monadnock  Ballding,  CHICAGO. 

The  Allen-Hussey  Co., 

General  Electricians  and  Oontractors, 
Electric  light  and  power  constrnction,  incan- 
descent light    wiring;    telephone,    watchman's 
clock,  annonclator,  burglar  alarm,  electric  bell 
systems,  etc.     Estimates  furnished  from  archi- 
tects' and  engineers'  Bpeclficatlons.    Telephone, 
Main  1061.    Established  1889;  Incorporated  1^92. 
211-ai3  Randolph  I^t^  Chicago. 

BINDERS  ••^«r^^*"i^"n'c/iiA, 

■^■f""^""*!^^                         OXE   DOLLAR. 

VULCANIZED  FIBRE  CO. 


£lSa7.A.^X<XS]SEII>    1873. 
SOIiE  JHAJrrFACrrBEBS  OF 

HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray.    Send  for  Catalogue  and  Prices. 

wi^^^B^V^ln^i.  The  Standard  Electrical  Insnlating  Material  of  the  World.    14  Si^^^:  n  t 


Electric  supplies. 
Lighting  plants. 
Engineering. 
Contracting. 
Testing. 
Railways. 

Incandescent  wiring. 
Consulting. 


Thayer  Electric  Go. 

1027  Garfield  Building, 


P 


TELEPHONE  2910. 


Don't  let  your  contracts  until  you  get  our  prices. 
Prompt  attention  given  to  all  orders. 


iDigilW, 


624  pages,  $3.00. 


150  pages,  $1.00 


SLOANt 


168  pages,  (1.00. 


ELECTflieiAN 


135  pages,  11.00. 


140  pages,  $1  00. 


An  Excellent  Series  of  Electrical  Books. 

BY  T.   O'COHKOR.   SLOAHE. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Library.  Send  in  your  Orders. 


ELECTRICIAN  PUBLISHINC  COMPANY,  6  Lakeside  BIdg.,  Chicago. 


riectric  Railway  Supplies 

^^^_  pxT*^'  ■        '^i^^M^^^  The  largest  and  most  prosperoas  stree 

^^»  rn'L^^^Hn^^^^^hiL:  ^•fe^        tj>  all  others  on  account  of  ereater    Btrenirti 


GEARS.    PINIONS.    BEARINGS,    TROLLEYS. 
TROLLEY  WHEELS  AND  HARPS. 

railway  companies  in  tlie  country  are  using:  our  supplies,  and  they  prefer  them 
knd  duraljility.  C  or^e(^pondence  Solicited. 


This  is  tlie  Improved 
Nuttall  Trolley. 


Try  it  once,  and  you 
will  want  no  olher. 


R.  D.  NUTTALL  COMPANY 

F.  A.  ESTEP,  President  and  Treaeurwr. 
J.  K.  McGINLET,  Vice-President.  F  S.  MARTIN,  Superintendent  of  Works. 

ALLEGHENY.  PA. 

OHAS.  J.  MAYEE,  121i  Betz  Building,  Phitadelphla,  Pa.,  Middle  States  Sales  Department. 
OHAS.  N.  WOOD,  180  Summer  St.,  Boston.  Maea.,  New  England  States  Sales  Department. 
STANDARD  R'Y  SUPPLY  CO.,  Mooadnock  Block,  Chicago,  III.,  N.  W.  States  Sales  Department. 
A.  S.  PARTRIDGE.  Bank  of  Commerce  Building,  St.  Louis,  Mo.,  S.  W.  States  Sales  Department. 
OHAS.  A.  OAVAGNA,  Neave  Building.  Cincinnati.  Oliio.  Central  States  Sales  Department. 
EPW^D  p.  SHARP,  44  Niagara  St.,  Baflalo,  N.  y.,  Northern  States  Bales  Department. 
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Progress  tho  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS. 

•  Recent  Improvements  made  in  the  New  Ameri3an  Turbine  have  increaaed  the  power  as  per  their  dianu 
eter,  and  produced  greater  efficiency  from  whole  to  half  water  than  any  other  turbine,  aB  evidenced  by  the 
following,  copied  from  certified  teats  made  at  Holyoke.  Mass.,  on  the  dates  named,  and  signed  by  A.  F.  Sl-^k- 
man.  eng^lneer  in  charge  of  experiments,  and  E.  S.  Waters,  hydraulic  engineer. 

The  originals  of  these  certificates  and  tests  of  other  sized  wheels  can  be  seen  at  our  office. 


J      Test  of  a  45-inch  Wheel-July  9,  1894. 

Test  of  a  43-inch  Wheel    July  14,1894. 

] 

Head. 

Rev.  per 
Min. 

On.  Ft. 
per  Sec. 

Horse 
Power. 

P'rCent 

Head. 

Rev.  per 
Min. 

Cu.  Ft.  ]  Hprse 
per  Sec.|  Power. 

P'rOent 

J  Whole  Gate 

i    X',     .'! 

-a      !4         *' 

16.06 
16.42 
16.78 
17.03 
16.88 

119.17 
122.01) 
117.33 
111.83 
118.67 

141.68 
127.18 
112.60 
98.12 
82.07 

205.27 
196.19 
175.74 
149.99 
118.40 

79  76 
82.68 
82.18 
79.31 
76,62 

Whole  Gate 

H 

% 

16.33 
16.56 
16.59 
17.13 
17.48 

128.00 
134.80 
129.33 
126.25 
121.00 

134.18 
120.85 
104.85 
92  76 
70.80 

199.56 
188.14 
162.89 
142.40 
98.86 

80.50 
83.09 
82.77 
79  21 
70.60 

For  Information  and  aatalogae  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO.,Dayton,0.,U.S.  A. 


PPCELAIN^ 


[ANUFACTORY. 


is»«^  Station  G 


^^^^/^■'^/^Sv^^^l^^ 


^«^.6<B^oo^iVf,N.Y. 


PLATINUM 
Far  m\i  Purposes* 
Scrap  and  Native  Platinum  FurchkMd, 
BAKER  &  CO^  408-414  New  Jeney 
Railroad  Ave..  Newark,  N.  J. 


Pump 
Inside 


THE  ROCKFORD  BLAST  TORCH 

One  filling  Of  gasoline  gives  foor 
hours  needle-pointed  or  mde-blast 
flame.  Bcas^  cylinder,  6'/^"k 
■j;.".  Small,  Nafe.  warran- 
ted. Sample  sent  on  receipt  of 
$;1.5i).  Liberal  discounts  to  jobbers. 
Send  for  circular. 

Co.,  Roc  KM,  111 

Oor.  Water  and  State  Sts. 


FUSE  WIRE  I  ---.,„^ 

AND     LINKS   h  capacity. 

FORIALL  SYSTEMS.    )  ^"^VnT^rm. 


The  Independent  Electric  Co., 

39th  St.  and  Stewart  Ave.,  Ctiicago. 


PORTER  &  RUERDORF. 

SALES  AGENTS  FOB 

DETROIT  SYSTEM   STREET   R'Y    MOTORS, 
Generators  and  Eloctrical  Supplies. 

storage  batteries'  for  traction  work  sold  with 
guarantee  of  20,000  miles  without  repairs.  Instal- 
lation of  storage  battery  lighting  plents  a  specialty 
Room  SOS,  Xo  21  i^uincy  St.,  Glucago. 


The  Telephone  Hand-Book. 

HI 

HERBERT  LiWS  WEBB. 

Price  $1.00. 

The  only  complete  and  practical  work  of 
its  kind  on  the  market. 

PUBLISHED  BY 

IHE  ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  Chicago. 

Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


ELKHART  TRANSFORMERS, 

HORNRERGER  ELECTRIC  MFG.  CO.. 

EI.KHART,  INDIANA. 

Successtul  flDanufacturers  are 


'uvnt  to  in-jcstigate  pdly  before  adopt- 
ing any  mechanical  appliances,  and  it 
is  to  such  that  we  sell  our  Vacuum 
Feed  Waaler  Heater  and  Purifier,  the 
Webster  Separator,  and  Willia^nes 
Vacuum  System  of  Steam  Heating. 

IVc  ■will  be  phased  to  send  you  Catalogues  of  these, 

Marren  lOebster  &  Co., 


NEWYOKK,  ; 


5.  (ElamOctt,  IX.  3. 

J  Cortlandt  Street.  CHICAGO,  Monadnook  Bnildlng. 


Subscribe  for  the  Western  Electrician. 


THE  McGORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work, 

Gives  more  po\rer  as  to  diameter  with  a 
higher  pereeotase  of  osefal  effect  than  any  other 
water- w^heei  heretofore  made.  All  sizea,  right  and  left 
band,  are  bailt  from  patterns  perfected  nnder  syatematlo  testa  In 
the  Holyobe  Testing  Flume. 

Parties  haTing  power  plants  which  are  noBatisfaotorr,  an4 
those  contemplating  the  improvement  of  powers^  will  find  It  t« 
their  interest  to  confer  with  me,  as  I  am  willlBff  to  ffuar- 
antee  results  where  others  have  flollea,  no  mat- 
ter w'hat  make  of  tarltine  has  been  in  use.  STATS; 
RRUUIRf>:3I£NT»4  AND  l$£ND  FOB  CATA- 
1.0GVE. 

S.  MORGAN  SMITH.  York,  Pa. 

EfitimateE:  farnlehed  for  complete  power  plants  ao4 
reculta  cnaranteedi. 


A  IVE[\ir  BOOK 


S^O^SJST 


ELECTRIC  TRANSMISSION  HAND  -  BOOK. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  iiand-book  series,  of 
which  30,000  copies  have  been  sold.  The  new  book  deals  in  the  author's 
well-known  practical  style  with  all  the  problems  of  Electric  Power 
Transmission. 


NOW    READY. 


PRICE    $1.00. 


ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 
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THE  BROWNELL  &  CO.,  Dayton.  Ohio, 


IJ:JLHT:7FJ5.CT"CaSllS     OF 


Having 
one  of  the 
Largest 
BoUer 

Manniactories 
lathe 
Coautry, 
equipped  wllh 
the  Latest  and 


Most  Approved 

Machinery, 

we  Bre  prepared 

to  equip 

COMPLETE 

STEAM 

PLANTS 

Heady  for 

Operation . 


THROTTLING  JbiJMCjrljVfS) 

Boilers,  Standpipes,  Tanks  and  G-eneral  Sheet  Iron  Work. 


Gas, 
Gasoline 


THE  OTTO 

and  CliniMEC 

Natural  Gas   LllUlllCO 

FOB 

Electric  Lighting. 

Sizes  2  to  250  H.  P. 

Electric  Light  Plants  in  Operation  from 
2  to  250  H.  P. 

=1^"^      The  Otto  Gas  Engine  Works, 

PHIIiAI>BI.PHIA. 


Save  MoDey  and  ficonomize 

BY  USING 

GREEN'S 
ECONOMIZER 

FOR   STEAM  BOILERS. 

Can  be  applied  to  any  type  of  boiler    without 
stoppage  of  wo^ks. 

High  temperature   of  feedwater  Tiuch  above 
boiling  point. 

Catalogues,  Plans  and  Specification 
on  Application. 

SOLE  MAKERS  IN   THE  UNITED  STATES. 


THE  FUEL  ECONOMIZER  CO., 


MATTEAWAN,  N.  Y. 


CHICAGO  OFFICE, 


574  THE  ROOKERY. 


WE  DON'T  MAKE  ANYTHING  ELSE     Jll 


Send  for  Catalosne  "A" 

And  Frinted  matter. 


UT  Tubular  and  6-inch  Tube  Boilers,  Flange  Steel,  Veldless  Braces,  Eclipse  Uantioles. 

FULTON  STEAM  BOILER  WORKS,  RIGflHOND,  IND. 


••••••••••^ 


Electricians — Are  You  Progressive? 


...av... 
C.  K.  MAC  FADDEN 


"^ 


If  so,  you  will  be  interested  In  any  book 
that  will  give  you  the  latest  information 
on  that  subject .... 

OUR   NEW   BOOK, 


''The  Practical  Application  of  Dynamo  Electric  Machinery" 


..IS  A  STRICTLY  1894  BOOK. 

and  gives  many  new  points  for  Dynamo  Tenders,  Motor  Men,  Linemen,  and  all  other 
branches.  Each  subject  is  thoroughly  treated,  and  in  such  a  manner,  that  it  can 
be  readily  understood.  The  Book  is  profusely  illustrated  with  Original  Cuts,  show- 
ing latest  improvements,  etc.  168  Pages,  good  paper,  flexible  binding,  size  suit- 
able for  pocket. 

PRICE  $1.00. SEND  FOR  ONE. 

ELECTRICIAN  PUBLISHING  CO.,  No.  6  Lakeside  Building,  CHICAGO,  ILL. 


BINDERS 


For  the  Western  Electrician 

Electrician  Publishing  Co., 
C  liakesideBIdg.,       -       Chicago. 


$1.00 


J<  C.  BRILL  COMPANY,       -  PHILADELPHIA, 

BUHDEES  OP  EAILWAT  AND  TEAMWAT  OASS  OP  ALL  GLASSES, 


ROOT  IMPROVED  WATER  TUBE  BOILER. 


SELLINO  AGENTS: 

8  Oliver  St.,  Boston,  Mass. 
Monadnock  Block,  Chicago,  III. 
Perin  Building,  Cincinnati,  Ohio. 
Security  Building,  St.  Louis,  Mo. 


ABENDROTH  &  ROOT 

MFG.  CO., 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwauicee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R'y, 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'clock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  raoming'. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  office,  207  Clark  Street. 


Special  attention  given  to  the  building  of  Electric  Motor  and  Trail  Oars. 
Iders  of  Brill  No.  31  Tract  with  soUd  forged  frame,  and  "Eureka"  Maxlujum  Traction  Pivotal  Tmok. 


la  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Mil-waokee  &  Northern  B.  B.,  and  is  a  valuable 
publication  for  business  men  and  touriets  who  may 
be  interested  in  the  development  of  the  agricult 
nral,  mineral  and  timber  resources  of  Northern 
Wisconsin  and  the  Upper  Peninsula  of  Michigan. 
This  book,  together  with  an  illustrated  pamphle 
telling  ''Where  the  Trout  Hide''''  will  be  sent  free 
opon  appllcatiou  to  Geo.  H.  HeaSord,  General  Pas- 
senger Agent.  "North  Star  Boute,"  Chicago.  Ill 


Racine  Automatic 

HIGHSPEED 

ENGINES 

From  1  to  125  H.  P. 
EspecinIIv  Adapted  for 
ELECTRIC 
LIGHTING, 

And  all  places  where 
hlt'h  speed  in  couneotlon 
with  economy  is  desired. 
Over  2,500  in  use. 

I'lircaiiineaQd  Tubalar 

BOILERS. 

MARINE  ENGINES 
AND  OUTFITS. 
Send  for  Catalogue 
ilescribine  our  new  1 
to  6  H.  P.  Automatic 
Engine  and  iller 
uuilit- 


Racine    Hardware   Co., 

W.  F.  PARISH,  Gen'l  Sales  Manager, 

W,  Marquette  Building. 

Works.  Racine.  Wis.  CHICAGO.  ILL..  U.S.  A. 


^.^^  PHOSPHOR-BRONZE 

REC.TRAOE  MARKS.         I NG OTS,  CASTI NGS,  WIRE,  S MEET    &C. 

TheRhosphor  Bronze  Smelting Co.LiMiTED 
2  200  Washington  AvE.,PHiLflDELPHM.,PA. 

L         ORIGINAL  MANUFACTURERS  OF  PHOSPHOR'-' 

i,     Bronze  IN  THEUNrTED  States  AND  Sole 
-T-    Makers of"ELEPHANT  BRAND"Phosphor-Bronze. 


!Tf 
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Westinghouse  Electric  &  Manufacturing  Company, 


AITERNATIN6  CURRENT  FAN  MOTORS. 

We  offer  for  the  first  time  a  single-phase  induction  Fan  Motor. 

No  Brushes, 

No  Commutator, 

Babbitted  Bearings^ 

Cannot  Burn  Out^ 

Low  Priced. 

Requires  lubricating  but  once 
During  the  Season. 

These  motors  are  manufactured  under  the  patents  of  Nikola  Tesla,  which  broadly  cover  the  principles  of  their  de- 
sign. The  Westinghouse  Electric  &  Manufacturing  Company  is  the  only  company  authorized  to  make  and  sell  motors 
of  this  type. 

WESTINQHOUSE  ELECTRIC  &  MANUFACTURING  COMPANY, 

Branch  Offices  in  all  Leading  Cities. 


SAWYER-MAN  INCANDESCENT  LAMPS 

With  Bases  to  Fit  Any  Socket. 


P 


We  have  now  resumed  the  manu- 
facture of  the  well-lcnown  Sawyer- 
Man  Lamps,  on  a  scale  to  meet  any 
possible  demand. 

We  have  adopted  new  methods  of 
manufacture  which  add  to  the  ap- 
pearance and  quality  of  our  lamps, 
and  make  them  by  reason  of  their 
efficiency  and  long  life,  the  cheap- 
est and  best  lamps  ever  offered. 


i=>  i=R  I  cz:  e:  ^ : 

PLAIN   LAMPS. 

S,  10  and  16  candle  power  lamps 25  cents  each. 

20  and  25  candle  power  lamps 30  " 

32  candle  power  lamps 38  " 

16  candle  power  street  car  lamps 25  " 

16  candle  power  street  car  lamps,  anchored 32  " 

ORNAMENTAL  LAMPS. 

8,  10  and  16  candle  power  lamps 30  cents  each. 

20  and  25  candle  power  lamps 35  " 

Discounts  according  to  quantity. 
For  etching  the  plain  or  ornamental  lamps,  3^  cents  each.  net. 

COLORED  LAMPS. 

"Dipped"  lamps  in  red,  blue  or  green,  5  cents  each,  net,  additional. 

Boxing  and  packing  at  cost. 
Prices  are  subject  to  change  without  notice. 


Westinghouse  Electric  &  Manufacturing  Company, 


Branch  Offices  ia  all  Leading  Cities. 
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The  Blectric  ^Storage  Battery  Co. 


DREXEL  BUILDING 


PHILADELPHIA,  PENNSYLVANIA 


5 


'OLE  OWNERS 

of  all  Storage  BaUery  Patents 
heretofore  controlled  by  the 

General  Electric  Co. 

The  Brush  Electric  Co. 

The  Edison  Electric  Light  Co. 

The  Consolidated  Electric  Storage  Co. 

The  Thomson-Houston  Electric  Co. 

General  Electric  Launch  Co, 

The  Accumulator  Co, 


Catalogue  giving  capacitiea,  dimensions, 

weights,  prices,  etc.,  on 

application. 


^ 


SOLE 
MANUFACTURERS  OF 


Moride  Accumulator 


tnintntutuitiiiuuiuii;:im 


TRADE  MARK 
KEG.  SEPT  //.  1S91 


ri^^ 


P xperience  absolutely  proves  that 
Electric  Light  and  Power 
Plants  cannot  be  reliably 
or  economically  operated 
without  Accumulators. 


I 


ELECTRICAL  STORAGE  CELLS  OF  ANY   DESIRED   CAPACITY 


The  S.  K.  C.  Two  Phase  Alternating  Current  System. 

THE  FIRST  AND  ONLY  COMPLETE  AND  PERFECTED  SYSTEM  BY  WHICH   LIGHT    AND    POWER   CAN    BE 

SUPPLIED    FROM   THE   SAME  GENERATOR  AND  CIRCUITS.    POWER  TRANSMISSION  AND 

DISTRIBUTION    MADE  PRACTICAL    AND     COMMERCIALLY    SUCCESSFUL. 


POINTS  OF   SUPERIORITY: 

Our  system  is  much  more  simple  and  consequently  more  durable  than  any  other,  either  direct  or  alternating. 

Our  generator  is  much  more  efficient  than  any  other  alternator,  requires  less  attention  and  absolutely  no  supplies 
except  lubricant  for  bearings. 

it  is  practically  self-regulating  without  the  loss  of  energy  involved  by  compounding  or  compensating.  Other  multi- 
phase machines  require  a  balance  of  load. 

We  have  entirely  eliminated  from  our  generators  the  usual  sources  of  trouble,  expense  and  interruption  of  service: 
i.  e.,  the  revolving  armature,  commutator,  collector  rings,  brushes,  etc. 

They  can  be  built  for  any  voltage  from  no  for  isolated  lighting  to  the  high  voltages  required  for  power  transmission 
work;  in  latter  case  doing  away  with  the  expense  and  loss  of  step-up  transformers;  the  usual  central  station  machine  can 
be  connected  at  will  for  either  1,000  or  2,000  volts. 

The  motors  excel  in  simplicity  of  construction;  in  starting  torque  and  simplicity  of  starting  device;  in  efficiency  in  the 
manner  in  which  they  take  current  in  proportion  to  their  load,  and  in  uniformity  of  speed  under  different 
conditions  of  load. 

Our  transformers  insure  satisfactory  service  and  the  greatest  economy.  We  are  prepared  to  fill  all  orders  promptly, 
and  carry  a  full  stock  of  transformers  in  Chicago. 


I 
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Patents 


— Our  apparatus  is  novel,  different  from  anything  heretofore  made,  and   cov= 


Infringing  patents  belonging  to  others,  and   shall  avail  ourselves   of  the   patents   under   which 
we  operate  to  protect  ourselves  from  piracy  by  other  manufacturers. 
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STANLEY  ELECTRIC  MANUFACTURING  CO., 

Western  Office,  305  Dearborn  Street,  Chicago,  111. 


PITTSFIELD, 

■    ■    ■   ■    InASSSi 
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POROUS  .^ 

^^^^    1895 


■Why  not  get 
tlie  best; 


1888 


^^^   ^  trial  order. 

<^^ '  -CUPS 

ESTABLISHED    1867 

PARTRICK&  Carter  Co. 

Electrical  Supplies 

125  South  2^  St.  -  Philadelphia 
Catalogues  on  Application 

Send  Busioess  Card  and  meDtion 

Western  Eleoteioian. 


_P0LTZ  PATEN"Kr  ^ 
WOVEN  LEATHER  LINK  BELTING 


^^GLHUINE  RAWHIDE 

3SCE  leather. 

es'^ULTZS  PATENT 
■      jBILLEY  COVER. 
lELT   DRESSING 

■?,'^^^PI-T  CEMENT. 


Dynamo  «,,„„.„    „ «  .  .-'^B^for.ffrculars 

pReLTINGt-  St.  liOuiB,  sic  U.  8.  a.  -J     >^ 

BBASCHES:  164  Summer  St.,  Boston;    113  Liberty  St.,  New  York;    129  North  3d  St.,  PhUadelphla. 


STUDY  ELECTRICITY  AT  HOME 

By  our  correspondence  method.    Thorougli  Instruction,  with  FSEE  APPARATUS.    Moderate  terma, 
Dlploinas  awarded.    Catalogue  free.  8cientiftc  Slachinist  Co.*  90-91  AtwaterBldg.,  Cleveland,  O. 


tlETTER, RANDIER,  UCHTER.CHEAPDlSTRDIICER.'mAtl  AtfT  COflPETnOR 

BONANZA  OIL  OJP 

^  WILL  WORK 

\iV  SIDE  ^^ 
DOMfN 

Rioi?r5ide  up 

OR 

in  duy  positiotj 


^Ulteble' 
for 


1^     d' 

MEIIMET  ©lir 


^^FINE     TOOLS— ^ 

SWPPi.lE.5     FOR     KF'RS      (-\crAi_  WOR/^CR-S  ETC. 


FIRE! 


The  destruction  of  our  works  by  fire  on  April  7,  was  almost  complete. 

We  have  already  resumed  manufacturios  and  are  making  limited  shipments  which  are  daily  increasing:. 

Hend  us  your  Orders,    We  will  fill  tfcem  with  reasonable  dispatch,  or  advise  you  promptly  if  we  cannot. 

CROCKER-WHEELER  ELECTRIC  COMPANY, 

Manufacturers  and  Electrical  Engineers, 

ISo-w  iroirTa.~  Ol3.loa.eo.  :Bos'toxi..  Z'lilXci.delpIil-o  • 

SIZES  UP  TO  9C50  H.  P. 


FIRE! 


I 


COMMERCIAL  ELECTRIC  COMPANY, 


118  South  Tennessee  Street, 
INDIAI7AF0LIS,    -     •     INDIAKA. 

DYNAMOS  and  MOTORS. 


INCANDESCENT  LAMPS. 

\ 


Hahnfaetnrea  by 


WRITE  FOR  REDUCED  PRICES 


»O09   toS017  Plne.St.,  St.IiOui8,IIO.         .^' 


CEDAR 


STREET  R.  R.  TIES. 


Tlie  Valentine-Clark  Co., 


704-706  KOOKEKY. 


CHICAGO. 


THE  MEDBIRY  INSULATION 

*    «'    ALUMINUM  BRDNZE 

OVERHEAD  A-   " 


SELLING  AGENTS: 


TROLLEY 


"-Og^ 


•-  EQUIPMENT. 


fOn    ELECTRIC  RAILWAYS. 

BEST  IN   THE   WORLD. 

THE.FIBERITE   CO.'  <^es=i- 

MECHANICyiLLE.N.Y. 


rOFi   SALE    //v    ^.y/^^/fir    C/7~y. 


Chicago.,  III. 


A.  W.  SOLOMON, 

Savannah,  Ga. 

REGER  &  ATWATER, 

San  Francisco,  Cal. 


ELECTRICAL 
TEST  INSTRUMENTS.^ 


Circular  No.  655,  just  published,  is  a  reduced  price  list  from  our  catalogue  "T." 
The  prices  hold  for  a  short  time  only,  so  interested  parties  should  write  for  the  circular 
immediately.  Special  points  of  note  are  the  low  prices  on  Standard  Resistance  Boxes  and 
Condensers.  Other  instruments  listed  are  "M.  V."  Volt  and  Ammeters,  Electro  Dynamo- 
meters, Kelvin  Electrostatic  and  Multicellular  Voltmeters,  High  Grade  Galvanometers, 
Keys,  etc. 

If  you  have  no  copy  of  our  circular  No.  580  describing  Cable  Testing  Apparatuai 
we  should  be  pleased  to  mail  you  one  upon  application.  |' 


QUEEN  &  CO.,  me , 


ar.  s.  OFFICE, 

IIG  Falton  Street. 


jr.  e>.  GBAY,  Assisnee, 
1011  Chestnnt  St.,  PIiIIadelpliitf« 


Electric  Lighting  and 
Power  Appsratne. 


THE 


The  Brush  Double  Aro 
Lamp  Patents  sustained  by 
repeated  decisions 
of  U.  S.  Courts. 


BRUSH 


ELECTRIC  CO., 


No.  10  Arc  Dyaamo,  100  lights,  2,000  candle  power. 


Agencies  in  all  large  cities. 

The  KuBsell  &    Officer   Electrical 

Constrnotlon  Co.,  Denver,  Ool.  __      ,  __  _ , 

Bagnall  £  Hlllie,YokobamB,  Japan.  Office  and  vForks,  Cor.  Belden  and  aiason  9t8.» 


CliETKl  AXO,  OHIO. 


OF 

"logy 

IS95 


$3  per  Annum. 


Copyrtzh'..   liSS.  by 
Elc«cHciAa  Pobikshias  Compuij,  CbIc»go. 


EVERY  SATURDAY. 


1  O  cents  per  Copy. 
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No.  2Z 


SIMPLEX 


INSULATED 
WIRES  AND  CABUE8. 

RUBBER  COVERED.  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

"""H.''R'Hi'"xsoNr'         Simplex  Electrical  Company, 

1137  Monadnock  Block.  CHICAGO. 75-81   Cornhill,  BOSTON,  MASS. 

INSULATED  WIRES  and  CABLES 

Aerial,  Undergrronnd  and  Submarine. 

for  Telephone,  Teleerapli,  I^lsht  and  Power. 

B.BBITB  TAPES.  Write  for  catalogues,  samples  and  prlcea. 

W.  R.  BBIXEY,  31fr..  J.  £.  HA.ai,  Cien'l  Agent 

803  Broadway,  Drew  ITork. 
S.  F.  B.  3IOB«$E  A.  CO.,  CAIiIFOBIVIA  EliEC.  WKS., 

Chlcaso,  111.  San  Francisco,  Cal. 

KEW  OBI.EASrs  EI.BG.  CO.,  New  Orleans,  L.a. 


T.  HANSON, 

GeaU  Sapt. 


WnXABD  L.  GANDEE,  \  „„.., «  „  GEO. 

H.  DUHAKT  CHEEVEB,  }  Business  Managers. 

THE  OKONITE  COMPANY, 


W.  H.  HOSQINS, 

Seoretarr. 


LIMITED, 


13  Park  Row,  New  York: 

INSULATED 

WIRES  AiDCABLES, 

For  Aerial,  Submarine  and  Underground  Uii. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Taps, 

BBANCHES:Chicago,  Boston,  Philadolphla,  Plttsturgli,  MinneapoUs,  Cincinnati, 
Kansas  City,  Omaha,  liouisvllle,  St.  ILoais,  San  Francisco,  JLondon  and  8o.  America. 


i-ON'-!: 


TRADE  M6RK. 


BEST  OF  ALL  IS 


made  by  J.  JS.  BVIVlNEIjIi  d.  'JO.<,  76  Cortlandt  St.,  IKTew  York. 

BMt  OonstmctlouaDdlngTedlenta.  Strongest,  most  Durable  and  Bailable.  Size  6x3H,  60cte.  p*r  *«Xl 
LIBEEAL  .DISCOUNTS. 

OFFICE  AND  FACTORY: 

SAKOUSKi:,  OHIO. 

— — (   AGENTS:  ) 

C.  J.  Mayer,  Eetz  Bldg.,  Philadelphia,  Pa. 
Smith  &  Wallace,  Hamilton  St.,  Boston,  Mass. 
Ed.  P.  Sharp,  44  Niagara  St.,  Buffalo,  N.  Y. 
Arthur  8.  Partridge,  Bank  o£  Commerce  Bldg.. 

St.  Louie,  Mo. 
StandardBy.  Supply  Co*,   Monadnock  Bldg., 

Chicago,  111. 
Keger  &  Atwater,  214  Pine  St.,  San  Francisco, 

California. 

National  India 

Rubber  Co.'s 

Wires  and  Cabies. 

FKEDEKIOK  3.  MINOTT,  General  Manager.  Pactorr  and  offlces: 

BRANCHES:  ^....^t.^.       r.     . 

New  York  Office, 481Broaawa7.H.L.BurdIck,MBr.  RRICTnl       R    I 

San  Francisco,  577  and 679 Martet St.  Ullio  ■  VUj  ll.  ■• 
Ctaicago,  MotropoUtan  Electric  Co.,  186-188  FUth  Ave. 

ESTABlilSHED  1889. 

The  Golnmbia  IncandesGent  Lamp 

SUPERIOR  TO  ALL  OTHERS  IN    ECONOIVIY,  LIFE  AND 
MAINTENANCE  OF  CANDLE  POWER. 

WE  CHALLENGE  COMPARISON.       SATISFACTION  GUARANTEED. 

Prompt  Shipments  from  St.  Louis,   New  Yorl< 
or  San  Francisco  Stock. 


THE  COLUMBIA 

Incandescent  Lamp  Co.| 

Main  Dice  and  Factory,  1910, 1912  and  1914  Oliye  St,. 


Kew  Tort  Office,  1103  Havemeyer  liuildlng. 

■Ohlcago  Office.  1236  Monadnock  Building. 

San  Prancieco,  Cal.,  Paul  Seller  Electrical  Works. 


ST.  LOUIS,  MO, 


Curve  SiiouiinQ 
Hiinlmw.  •!     anJt  Poujfr  •(  llit  ftcl.ri  nai  Att  liab. 
at.....I..l  E  M.F. 


WE  GUARANTEE  THE  RESULT  ON    PACKARD   LAMPS. 

SIEir  YOKK  and  OHIO  CO.,  ^Varren,  Ohio. 

Aetna  Railway  Insulators, 
Anderson  Line  Material, 

Manufactured  solely  by  ALBERT  &  I.  M.  ANDERSON, 

289  to  293  A  Street,  Boston,  Man. 

Correspondence  Solicited. 
MANUPACTDBEE  OP 

inSUIiATXSD    ISI.EGTRIG   UVIRS, 

FX^ICXIBI^S  COICr>»  and  CAJSUES. 

SOO  and  i»>S  North  Tliird  Street.       -        -        PHIIcAJOBIiFHIA,  PA. 

iROLL-DROPi 

aOMMUTATOR  BABS. 

FOREST  PITY  ELECTRIO  WORKS,       -       Oleveland,  Ohio. 

ELECTRICITY 

Mechanics:  Mechanical  Draiving;  Architecture;   Architectural  Drawing  and  . 
ing;  Masonry;  Carpentry  and  -Toinery ;., Ornament  at  and  StrMcturul  li-on  Work;  Steam 
Engineering    {Stationary,    Locomotive  or   Marine) ;    Railroad    Engineering;    Bridge  || 
Engutrf-ring;  M"»irip(il  Engineering;  Plnmhing  and  Heating;    Coal  and  Metal  Min-   r 
ing";    Fro-yjicfing.   and  the    English   Branches.      Until    fnrtner    notice    experimental   ' 
apparatus  mil  be  f arnighed  free  to  stndeute.     Send  for  Free  Circalar,  stating  the  euij-    'i^^OROUSl?- 
ject  you  wish  to  study,  to  ^  ^»^~^e^' 

The  latemational  Correspondence  Schools,  Scranton,  Fa.       >.^^CTig 


MANY  SWITCHES 

HAVE  COME  AND  GONE,  BUT  THE 

NEW  ENGLAND  SWITCH 

IS  STILL  THE 

PEER  OF  ALL. 

TKT  THEM  AND  WONDEE  WHY  TOU  EVEE  USED 
ANY  OTHER. 

O.  S.  PLATT,   -  88-102  Cannon  St.,  Bridgeport,  Conn. 


WESTON  ENGINES. 


m 

n 


High  Pressure  Boilers. 

Complete  Power  Plants. 

Fstimates  and  Drawings  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  H.  Y. 

KEPKESENTATITES. 

JULIAN  SCH0H:.L  &  CO.,  -  126  Liberty  St.,  N.  T.  Olty. 
HOFEMAN-EUSSELL  CO.,  -  82  Late  St,  Chicago,  HL 
SCEA>'TON  SUPPLY  &  MACH'Y  CO..  -  Scranton,  Pa. 
THOS.  K.  CAREY  i  BROS.  CO..  26  LIgllt  St.. Baltimore,  4Id. 
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60  K.  W.  Slow  Speed  Generator. 


GENEIRATORS 


.^t.Tax> 


MOTORS 


For  a  medium  sized  machine  having  a  low  speed  nothing  in  the  market  to-day  equals  our  SLOW  ANQ 
MODERATE  SPEED  GENERATORS  AND  MOTORS.  They  are  of  superior  design,  high 
efficiency,  regulate  excellently,  do  not  heat  and  do  not  spark.  Most  of  the  defects  familiar  in  bipolar  machines  have  been 
eliminated.  The  Frames  are  of  cast  soft  steel  of  highest  magnetic  permeability,  and  the  machine  occupies  a  minimum 
floor  space.  The  Armatures  are  iron-clad  and  thoroughly  ventilated.  The  Insulation  is  practically  indestructible.  , 
The  Commutator  and  Brushes  work  perfectly  under  all  conditions  of  load.  The  Bearings  cannot  get  out  of  line.  The  y 
Armature  Windings  are  interchangeable  and  easily  replaceable  and  are  securely  supported  and  protected  by  the  pro- 
jecting iron  spider.     In  every  detail  of  design  and  construction  these  machines  hold  the  highest  rank. 


The  Slow  Speed, Generators  are  built  in  capacities  from  4.5  K.  VV.  to  60  K.  W.  Moderate  Speed  Generators  from 
7.5  K.  W.  to  75  K.  W.  The  Slow  Speed  Motors  are  built  in  capacities  of  from  i  H.  P.  to  70  H.  P.  Moderate  Speed 
Motors  from  5  H.  P.  to  85  H.  P.     The  larger  sizes  are  adapted  for  direct  connection  to  the  engine. 

WRITE  FOR  PRICES  AND  PARTICULARS. 


i. 


GENERAL  ELECTRIC  COMPANY 

MAIN  OFFICE,  SCHENECTADY,  N.  Y. 


> 


SALES  OFFICES: 


Boston,  Mass.,  i8o  Summer  Street. 

New  York,  N.  Y.,  44  Broad  Street. 

Syracuse,  N.  Y.,  Sedgwick,  Andrews  &  Kennedy  Bldg. 

BufiaJlo,  N.  Y.,  Erie  County  Savings  Bank  Building. 

Philadelphia,  Pa.,  5og  Arch  Street. 

Baltimore,  Md,,  227  East  German  Street. 

Kttslwrg,  Pa.,  Times  Building, 


Atlanta,  Ga.,  Equitable  Building. 
Cincinnati,  Ohio,  420  West  Fourth  Street. 
Columbus,  Ohio,  14  North  High  Street. 
Nashville,  Tenn.,  368  North  Summer  Street 
Chicago,  III.,  Monadnock  Building. 
Detroit,  Mich.,  13  Rowland  Street. 
Omaha,  Neb.,  309  South  I3tb  Street. 


Foreign  Dept.jltX^'^'^&^e/;. 


44  Broad  St. 


Kansas  City,  Mo. ,  New  Yorlc  Life  Buildin£>. 
St.  Louis,  Mo.,  Wainwright  Building. 
Dallas,  Tex..  Corner  Elm  and  Griffin  Streets. 
Helena,  Mont.,  Electric  Building. 
Denver,  Colo.,  505  i6tli  St.,  Kittredge  Bldg. 
San  Francisco,  Cal.,  15  First  Street. 
Portland,  Ore.,  Front  and  Ankeny  Streets. 
Seattle,  Washington,  Bailey  Building. 

Canada,  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Out. 
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Western   Telephone    Con- 
struction Co vi,  X 

Wcstinghouse  Elec.  and  Mfg. 
Co xxii 

WestinghouseMachlneCo.   xxi 


CLASSIFIED  LIST. 

Aceiuaiilatora. 

Boswell  A  Co.,  D.  E., 

Bradbury -Stone  Elec.  S.  Co 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Porter  &  Buerdorf. 
A  nn  an  cl  at  ors. 

Central  Electric  Co. 

Dearborn  Electric  Co. 

Electric  Appliance  Co. 

Ostrander  ACo.,  W.  R. 

Partrick  A  Carter  Co. 

Proctor- Raymond  Elec.  Co. 
Arc  liamps. 

C  A  C  Electric  Co. 

Central  Electric  Co. 

Corey,  R.  B. 

Crocker- Wheeler  Elec.  Co, 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Helios  Electric  Co. 

Little,  F.  P.  Elec.  C  A  S.  Co. 

Perxins  El.  Switch  Mfg.  Co. 

Standard  Thermometer  Co. 

Waterman.  Chas.  H. 

Westingnouse  El.  A  Mfg.  Co. 
Arc  lAgbt  Cord. 

Samson  Cordage  Wks. 
Batteries  and  Jars. 

Andrae  A  Sons,  J. 

Boswell  A  Co.,  D.  E. 

Bradbury -Stone  Elec.  S.  Co. 

BunneU  A  Co.,  J.  H. 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Dearborn  Electric  Co. 

Edgerton  Pottery  Co. 

Electric  Appliance  Co. 

Electric-Power  Storage  Co. 

Electric  Storage  Battery  Co. 

Hemingray  Glass  Co. 

Leclanche  Battery  Co.,  The. 

Mlamisburg  Electric  Co. 

Newton  Rubber  Wks. 

Partrick  A  Carter  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Bella. 

Andrae  A  Sons,  J. 

Central  Electric  Co. 

Dearborn  Electric  Co. 

Electric  AppUance  Co. 

Gillette,  E.  A  F. 

Huebel  &  Manger, 

Ostrander  A  Co.,  W.  R. 

Partrick  A  Carter  Co. 

Proctor-Raymond  Elec.  Co. 

Western  Electric  Co. 
Belting, 

Shultz  Belting  Co. 
Bicycles. 

Monarch  Cycle  Co, 
Boilers. 

Abendroth  A  Root  Mfg.  Co. 

Babcock  A  Wilcox  Co.,  The. 

Brownell  A  Co.,  The. 

Erie  City  Iron  Wks. 

Fulton  Steam  Boiler  Wks. 

Moyes,  L.  M. 

Racine  Hardware  Co. 

Weston  Engine  Co. 
Boobs,  electrical. 

Electrician  Publishing  Co. 
Bronze. 

Besly  &  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
Brnsiies. 

Eoudreaux  Dyn.  Brush  Co. 

Central  Electric  Co. 

Partridge  Carbon  Co. 
Bnrelar  Alarms. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Partrick  &  Carter  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Cables(See  Insulated  Wires.) 
Cables,  £lectrie    .  (See  In- 
sulated    Wires),     Copper^ 

Sheet  and  Bar. 

American  Elec.  Works. 

Brlxey,  W.  R. 

Central  Electric  Co, 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Moore,  Alfred  F. 

New  York  Ins.  Wire  Co. 

Roebling's  Sons  Co . ,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Carbons. Points  AFlates. 

Central  Electric  Co. 

Corey,  R.  B. 

General  Electric  Co. 

Partridge  Carbon  Co. 

Relsinger,  Hugo. 

Waterman,  Chas.  H. 

Wertheim,  Ed. 

Western  Electric  Co. 
Componod. 

Standard  Paint  Co. 

Tornberg,  Edw.  R. 
Conduits- 
Central  Electric  Co. 

Interior  Conduit  A  Ins    Co. 

National  Conduit  Mfg.  Co, 
Construction  &  Bepairs. 

Allen-Hussey  Co. 

C   A  C  Electric  Co. 

Crocker-Wheeler  Elec.  Co. 

Ft.Wayne  Elec.  Corporation. 

Interstate  Com.  El  Const.  Co. 
Contractors  and  Klectric 
liisht    Plants. 

Allen-Hussey  Co. 

Arnold,  B.  J. 

Bain,  Foree. 

Brush  Electric  Co. 

Bryan,  Wm.H. 

C  A  C    Electric  Co. 

Crocker-Wheeler  Elec.  Co, 

Eddy  Elec.  Mfg.  Co. 

Fontaine  Crossing  A  El.  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  A  Ins.   Co. 

Siemens  A  Halske  Elec.  Co. 

United  Elec  Improvement  Co 

Westinghouse  Elec  A  Mfg.  Co. 

Western  Electric  Co. 
Copper. 

Besly  A  Co.,  Chas.  H. 

Mlamisburg  Electric  Co. 
Copper  W^lres, 

American   Electrical  Works. 

Besly  A  Co.,  Chas.  H. 

Brlxey.  W.  R. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Dearborn  Electric  Co. 


Flberite  Co.,  The. 

General  Electric  Co. 

Independent  Electric  Co. 

National  India  Rubber  Co. 

Okonite  Co.  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Staudard  Underground  C.  Co. 

Wallace  Electric  Co. 

Western  Eleotrla  Co. 
Cordage. 

Samson  Cordage  Wka, 
Cranes. 

Harrington,  Son  A  Co.,  E. 
Cross-Amis,    Fins     and 

Brackets. 

Anderson,  Albert  A  J.  M. 

Brady,  T.  H. 

Brodie  Electric  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Farr  Tel.  &  Const.  Supply  Co. 

Flberite  Co.,  The. 

Nuttal  Co.,  R.  D. 

Partrick  A  Carter  Co. 

Cut-Outs  and  Switches. 

Anderson.  Albert  A  J.  M. 
Andrae  A  Sons,  J. 
Brodie  Electric  Co. 
Bryant  Electric  Co. 
Bunnell  A  Co.,  J.  H. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Colgate  Co.,  Geo.  L. 
Crocker-Wheeler  Elec.  Co. 
Cutter  Electrical  A  Mfg.   Co. 
Dearborn  Electric  Co. 
Diamond  Electric  Co. 
l-.ddy  Elec,  Mfg,  Co. 
Electric  Appliance  Co. 
Electric  Protection  Co. 
Elec.  Selec.  A  Signal  Co. 
Fair  Tel.  A  Const.  Supply  Co, 
Flberite  Co.,  The. 
Forest  City  Elec.  Wks. 
Ft.Wayne  Elec.  Corporation. 
General  Electric  Co. 
Hart  A   Hegeman    Mfg.   Co. 
Huebel  A  Manger. 
Interior  Conduit  A  Ins.  Co. 
Little,  F.  P  Elec.  C.  A  S.  Co. 
Louisville  Eiee.  Works. 
Nuttall  Co.,  R.  D. 
Partrick  A  Carter  Co. 
Perkins  EI.  Switch  Mfg.  Co. 
Piatt,  O.  S. 

Sweet  Elec.  A  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 

Desbs. 

Montgomery  Ward  A  Co. 

Dynamos. 

Brush  Electric  Co. 
C  A  C  Electric  Co. 
Central  Electric  Co. 
Commercial  Electric  Co. 
Crocker-Wneeler  Elec.  Co. 
Eddy  Elec.  Mfg.  Co. 
ELliott-Lincoin  Elec.  Co. 
Fontaine  Crossing  A  El.  Co. 
Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Interior  Conduit  A  Ins.  Co. 
Roth  Bros.  A  Co. 
Royal  Electric  Co. 
Siemens  A  Halske  Elec.  Co. 
Walker  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.  AMfg.Co. 
Economizers. 
Fuel  Economizer  Co. 

Electric  Hallways. 

Brush  Electric  Co. 
General  Electric  Co. 
Siemens  A  Halske  Elec.  Co, 
WeBtinghouse  El.  A  Mfg.  Co. 
Electrical  and  9Ieciianl- 
cal  Eneineers. 
Allen-Hussey  Co. 
Amold.B  J. 
Bain,  Force, 
Bryan,  Wm,  H 
Crocker-Wheeler  Elec.  Co, 
Eddy  Elec.  Mfg,  Co, 
Ford,  Owen. 
Thayer  Electric  Co. 

Electrical  Instruments. 

Anderson,  AlbertA  J.  M. 

Brodie  Electric  Co. 

Bunnell  A  Co.,  J,  H, 

Central  Electric  Co. 

Colgate  Co.,  Geo.  L. 

Dearborn  Elect    c  Co. 

Diamond  Eiecti      Co. 

Electric  AppllaL    eCo. 

Interior  Conduit  Ji  Ins.   Co. 

Nuttall  Co.,  R.  D. 

Partrick  A  Carter  Co. 

Piatt,  O,  S 

Queen  A  Co.  Inc. 

Sweet  Elec.  A  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Wallace  Electric  Co. 
Electrical  Specialties. 

Allen,  L.  B. 

Clark  El.  Specialty  Mfg,  Co. 

Electric  Protection  Co. 

Interstate  Com.  El.  Const  Co. 

Nashold  Cleat  Co. 

Proctor-Raymond  Elec.  Co. 

Rockford  Torch  Co. 

.S.  K.  C.  Specialty  Co. 
Electroliers,  etc. 

Edwards,  W.  S.  Mfg.  Co. 

Electro-Pla|;ins  Nacli'y. 

Besly  A  Co.,  Chas.  H. 
General  Electric  Co. 
Ensines,  Hbh, 

Otto  Gas  Engine  Wks. 

Enslues,  Steam. 

Ball  A  Wood  Co.,  The. 

Brownell  &  Co.,  The, 

uhuse  ACo.,  J.  P. 

Ene  City  Iron  Wks. 

Racine  Hardware  Co. 

Westinghouse  Machine  Co. 

Weston  Engine  Co. 
Fan  Ontfits. 

Central  Electric  Co. 

Davis  Elec.  Co.,  W.  J. 

DIehl  A  Co. 

Dieterichs-Warwick  El    Co 

Interior  Conduit  dt  Ins.  Co. 

Roth  Bros.  A  Co. 
Feed  Water  Heaters. 

Goubert  Mfg.  Co. 
Fibre. 

Butler  Hard  Rubber  Co. 

Vulcanized  Fibre  Co. 
Fire  Alarms. 

Panrick  A  Carter  Co. 


Fuse  "Wire. 

Brixey,  W.  R. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Flberite  Co.,  The. 
General  Electric  Co. 
Independent  Electric  Co. 

Cias  l^iebtine,  JBlectrlc 

Partrick  A  Carter  Co. 

Besly  A  Co.,  Chas.  H. 
Nuttall  Co.,  R.  D. 

General  Elec.  Hnpplles. 

Anderson,  Albert  A  J.  M. 
Andrae  A  Sons,  J. 
Besly  A  Co..  Chas.  H. 
Brodie  Electric  Co. 
Bryant  Electric  Co. 
Bunnell  ACo.,  J.  H. 
Butler  Mfg.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Colgate  Co.,  Geo.  L, 
Cutter  Elecincal  A  Mfg.  Co. 
Dearborn  Electric  Co. 
Dietericbs-Warwick  El.    Co. 
Electric  Appliance  Co. 
Electric  Protection  Co. 
Elliott- Lincoln  Elec.  Co. 
Farr  Tel.  A  Const.  Supply  Co. 
Forest  City  Elec.  Wks. 
General  Electric  Co 
Interior  Conduit  A   Ins.  Co. 
Little,  F.  P.  Elec.  C.  A  S.  Co. 
Louisville  Elec.  Works. 
Metropolitan  Electric  Co. 
Morris  &  MacCurdy; 
Nashold  Cleat  Co. 
Partrick  A  Carter  Co. 
Perkins  El.  Switch  Mfg.  Co. 
Piatt,  O.  S. 

Proctor-Raymond  Elec.  Co. 
Queen  A  Co    Inc. 
Sioux  City  Brass  Works. 
S  K.  C.  Specialty  Co. 
Sweet  Elec.  A  Mfg,  Co. 
Thayer  Electric  Co, 
Wallace  Electric  Co. 

Globes    and     Electrical 
Glassware. 

Edgerton  Pottery  Co. 
Edwards,  W.  S.  Mfg.  Co. 
Hemingray  Glass  Co, 

Grapbite  Specialties. 

Besly  A  Co.,  Chas,  H. 
Dixon  Crucible  Co,,  Jos. 

Hard  Rubber  Goods. 

Butler  Hard  Rubber  Co. 
Flberite  Co..  The. 
Newton  Rubber  Wks. 

Insulators  and  Insulat- 
ing 9Iaterials. 

Anderson,  Albert  A  J.  M. 
Andrae  A  Sons,  J. 
Brixey,  W.  R. 
Brodie  Electric  Co. 
Bunnell  A  Co.,  J.  H. 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Crocker-Wheeler  Elec.  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Dearborn  Electric  Co. 
Electric  Appliance  Co. 
Empire  China  Works. 
Farr  TeL  A  Const.  Supply  Co. 
Flberite  Co.,  The. 
Hart  A  Hegeman  Mfg.  Co. 
Hemingray  Glass  Co, 
Interior   Conduit  A  Ins,  Co, 
Johns  Mfg.  Co.,  H.  W. 
Little,  F.  P.  Elec.  C.  A  S.  Co. 
Munsell  A  Co..  Eugene. 
Nashold  Cleat  Co. 
National  India  Rubber  Co. 
Newton  Rubber  Wks. 
New  York  Insulated  Wire  Co. 
Nuttall  Co.,  R.  D. 
Okonite  Co.,  The. 
Partrick  A  Carter  Co. 
Phillips  Insulated  Wire  Co. 
Piatt,  O.  S. 

Roebling  s  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Paint  Co. 
Standard  Underground  C.Co. 
Wallace  Electric  Co. 

Insulated      Wires      and 
Cables— Slasnet  Wire. 

American  Electrical  Works, 
Brlxey,  W,  R, 
Brodie  Electric  Co. 
Bunnell  A  Co..  J.  fl. 
Central  Electric  Co. 
Dearborn  Electric  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
Farr  Tel.  A  Const.  Supply  Co. 
General  Electric  Co. 
Independent  Electric  Co. 
Louisville  Elec.  Works. 
Metropolitan  Electric  Co. 
Moore,  Alfred  F. 
National  India  Rubber  Co, 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Partrick  A  Carter  Co. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 

Iiamps.  Incandescent. 

Aetna  Electric  Works. 

Am.  Electrical  Mfg.  Co. 

Automatic  Elec.  Spec.  Co. 

Buckeye  Electric  Co. 

Central  Electric  Co. 

Columbia  Inc.  Lamp  Co. 

Dearborn  Electric  Co 

Electric  Appliance  Co, 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Globe  Electric  Light  Co. 

New  York  AOnloCo. 

Partrick  A  Carter  Co. 

United  Elec.   Imp.  Co. 

Westinghouse  Elec.AMfg  Co. 
I^iehtnins  Arresters. 

Colgate  Co  ,  Geo.  L. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 
Slasnet  Wire. 

(See  Insulated  Wires.) 
neelianicai  tiachlnery. 

Besl^  ACo.,  Chas.  H. 

Harrington,  Son  A  Co.,  E. 

Lukena  Iron  A  Steel  Co. 
ailea. 

Johns  Mfg.  Co.,_H.  W. 


91  inine  Apparatus.  Elec. 

General  Electric  Co. 

Independent  Electric  Co. 

Westinghouse  El.  &  Mfg.    Go. 
motors. 

Andrae  A  Sons.  J. 

Brush  Electric  Co. 

G  A  C   Electric  Co. 

Central  Electric  Co. 

Commercial  Electric  Co. 

Crocker-Wheeler  Eicc.  Co- 

Dieterichs-Warwick   El    Co 

Eddy  Elec,  Mfg,  Co. 

Elliott-Lincoln  Elec.  Co 

Ft. Wayne  Elec.  Corporation. 

General  Electric  Co 

Interior  Conduit  A  Ins.   Co 

Louisville  Elec.  Works 

Roth  Bros.  &  Co 

Royal  Electric  Co. 

Sioux  City  Brass  Works. 

Stanley  Elec.  Mfg.  Co. 

Wagner  Elec.  ufg.  Co 

Walfeer  Mfg.  Co. 

Wallace  Electric  Co. 

Westinghouse  El.  Aivifg.  cp, 
Paclsine. 

Besly  A  Co.,  Chas.  H 

Qarlock  Packing  Co. 
Paints. 

Morris  A  MacCurdy 

Standard  Paint  Co. 
Patents. 

Gooch,  Chas,  J. 

Pliosphor  Bronze 

Phosphor  Bronze  Sm.Co.  Ltd 
Pianos  and  Organs 

Baker  A  Co. 
Poles. 

Morris,  Tasker  A  Go 

Nuttall  Co.,  R.  D 

Valentine-Clark  Go. 
Porcelain. 

Empire  China  Works 

General  Electric  Go 

Hemingray  Glass  Co. 
Pubiisbers,  Electrical 

Electrician  PublishiuK  Co  ' 
Push  Buttons 

Central  ElectricCo 

Electric  Appliance  Go 

Partricii  a  Carter  Co, 
Bheostafs. 

Central  Electric  Co. 

General  Electric  Co. 
Sal  Ammoniac. 

Klipstein  A  Co.,  A. 
Separators. 

Goubert  Mfg,  Co, 
Silb  Braid. 

Boston  Braid  Mfg.  Go 
Speaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co 

Ostrander  A  Co.,  W    R 

Partrick  A  Carter  Co 
Speed  Indicators 

Besly  A  Co.,  Chas.  H. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co 

Queen  &  Co.  Inc. 
Steam  Heatins. 

Goubert  Mfg.  Co 

Webster  &  Co.,  Warren 
Slorase  Batteries. 

Boswell  A  Co.,  D.  E 

Bradbury-Stone  Elec.    S    Co 

Electric-Power  Storage  Co 

Electric  Storage  Battery  Co 

Porter  &  Buerdorf. 
Street  Cars. 

Brill,  J.  G.  Co. 
Tapes.  Insulating. 

American  Electrical  Works 

Brlxey,  W.  R. 

Central  Electric  Co. 

Electric  Appliance  Co 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonite  Co.,  The. 

Phillips  insulated  Wire  Co 

Roebling's  Sons  Co.,  J  A 

Simplex  Electrical  Co 

Standard  Paint  Co. 
Telegrraph  Apparatus. 

Electric  Appliance  Co 

Partrick  A  Carter  Co 

Western  Electric  Co. 
Telepbones. 

Andrae  A  Sons,  J. 

Central  Electric  Co 

Farr  Tel.  A  Const.  Supply  Co 

Gillette,  E.  AF.  ^ 

Gustafson.  W.  A. 

Jameson  A  Co.,  W   D 

M.  AB.  Teephooe  Co. 

Mo  Telephone  Mfg.  Go 

Partrick  A  Carter  Co. 

Phila.  Telephone  Co. 

Public  Telephone  Co 

Western  Electric  Co. 

Western  Tel.  Const.  Co. 
Transformers. 

Central  Electric  Oo. 

Diamond  Electric  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hornberger  Elec,  Mfg,  Co 

Louisville  Elec.  Works 

Royal  Electric  Co. 

Stanley  Electric  Mfg.  Co 

Wagner  Elec.  Mfg.  Co 

Wallace  Electric  Co 
Trolley  Cord. 

Samson  Cordage  Wks. 
Tracks.  Electric  Car. 

General  Electric  Co. 

Westinghouse  EL  A  Mfg.  Co. 
Turbine  Wlieels . 

Dayton  Globe  Iron  Works  Co 

Smith,  S.  Morgan. 

Stillwell-Bierce     A      Smith- 
Vaile  Co, 
UnlTcrslties. 

Chi.  Shorthand  Institute. 

Int.  Corr.  Schools. 

Rose  Poly.  Institute. 

Scientihc  Machinist  Co. 
Water  Wheels. 

Smith.  S.  Morgan. 
Wire,  Bare. 

Anderson,  Albert  A  J.  M. 

Besly  A  Co.,  Chas.  H. 

Bishop  Gutta  Percha  Co, 

Brixey,  W.  R. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Electric  Co. 

National  India  Rubber  Co. 

Nuttall  Co.,  R.  D. 

OkoniteCo.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling 'a_SonB  Co..  J    A, 


WESTERN    ELECTRICIAN. 


Ma}'  25,  1895 


ANNUNCIATORS 


That  never  fail  to  Annunciate. 


Our  other  Specialties: 

REX  Wood-box  Bells, 
ECLIPSE  Iron-box  Bells, 
SPARK  Coils, 
WOOD  Push  Buttons, 
Floor  Pushes, 
Door  Connections,  etc.,  etc. 


Patented  Sept.  27,  1892, 


Made  in  Sizee  from  i  to  20  Drops. 


This  illustrates  the  inside  construction  of  our  Gravity- Drop  Annunciator  as 
applied  to  the  4  Drop  "Eclipse"  Case. 

No  Springs.     No  Screws.     Nothing  to  get  out  of  adjustment.    Simplicity  Itself, 


PROCTOR-RAYMOND 
ELECTRIC  CO., 

Rochester,  N.  Y. 


RUBBER  COVERED  WIRE. 


Write  for  prices  on  AlfT  fVlBE  on  the  market. 


BillUIIIMI^^mTlll 


The^Electra"  Carbons. 


fS>-5>: 


IMPORTED 

HIGH  GRADE  NUERNBERG  CARBONS 


TRADE     M^RK 


■TRADE      MARK 


FOR  DIRECT  CURRENT  ARC  LAMPS. 


FOR  ALTERNATING  CURRENT  ARC  LAMPS, 


Are  the  most  economical  and  efficient  manufactured.    They  produce  a  very  brilliant 
and  absolutely  steady  light,  burning  without  any  dust. 


HUGO  REISINGER, 


NO.  38  BEAV£R  STREET.  NEW  TORK. 

Sole   Importer   for  the   'Crnited.   States    and  Canadag 


^ 


Mav  2t,  i8<:)5 


WESTERN    ELECTRICIAN. 


^^ 


f 

■a  nisAPPoiNTs  »r 


Interior 
Conduit 
Supplies. 


Suppressed  News. 


Think  of  a  police  officer  modest  enough  to  sup- 
press for  a  full  fortnight  information  of  an  impor- 
tant arrest!  But  it's  so.  The  delayed  report  comes 
from  Inspector  Moore's  district,  Auditorium  Tower 
Station.  Two  weeks  ago  our  popular  but  eccentric 
citizen,  Mr-  Theo.  Mometer,  who  is  known  to  pos- 
sess a  decidedly  mercurial  temperament,  indulged 
in  a  real  old  fashioned  "tear"  (pronounced  ^a7-e). 
About  the  time  he  began  to  feel  "comfortable"  his 
neighbors  experienced  a  distressingly  uncomfortable 
feeling.  The  ever  watchful  Officer  Lundell  hap- 
pened along  just  then  and  promptly  took  the  hilar- 
ious citizen  in  tow  and  landed   him  in  the    cooler, 

where  he  has  since  had  ample  opportunity  to  sober  down  and  reflect  upon  the  mu- 
tability of  human  affairs-  It  is  rumored  that  a  prominent  ice  man  with  a  strong  pull 
will  bail  him  out.  However  this  may  be.  the  community  has  naught  to  fear  so  long  as 
Capt-  Lundell  is  on  duty.  The  handsome  captain  will  be  remembered  as  the  officer 
who  rendered  such  efficient  service  during  the  hot  times  last  year.  Although  his 
name  appears  but  once  on  the  pay  roll  (a  distinction  in  these  days  of  O'Malleys  and 
Sullivans),  he  is   ever  alert  to  his  duty.     He  is  one  of  the  finest.         — Tribune. 


We  are  paying  careful  attention 
to  the  miscellaneous  small  supplies 
used  by  Central  Stations  and  Rail= 

ways.  We  particularly  solicit  "hurry- 
up"  mail  orders-  With  very  few  ex- 
ceptions we  ship  the  goods  same  day 
that  order  is  received,  in  any  event 
promptly  advising  customers  just 
what  to  expect. 


Main    Cut-Out. 

GENERAL  WESTERN  AGENTS 

Okonite  Wire  and  Products.     Interior  Conduit  Supplies,      Helios  Incan.'escent  Arc  Lamps,  Direct  or  Alternating. 
Lundell  Fans  and  Motors.     Carpenter  Enamel  Rheos  ats. 


Central  Electric  Company, 


173=175  Adams  St., 
CHICAGO. 


Saint  laouis, 
Southern  Electrical  SupplvJ  Co. 


Sctieeffer 
Recording 
Watt 
rieters. 


Diamond 
Transformers. 


Pharos 

Incandescent 

Lamps. 


Kansas  CitxJ, 
Gate  CitvJ  Electric  Co. 
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INCANDESCENT  LAMPS. 


WE 

MANUFACTURE 
THE 


cc 


GLOBE 


PP  LIFE  AND 
EFFICIENCY 
GUARANTEED. 


New  Process  of  Exhaustion  by  Mechanical  Vacuum  Pump.     Absolutely  Dry  Vacuum.     Samples  and  Prices  Furnished 

on  Application.     Correspondence  Solicited 


filOBE  ELECTRIC  lieHT  CO., 


General  Offices: 
Carter  Building, 


BOSTON,  MASS. 


v\rF=?i-rE:  lj^. 


SUCSSETE 


QUALITY 
UNEQUALED. 

FACTORY 

PRODUCTION 

TRIPLED. 


Monadnock  Building,  Chicago.        THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,0. 

PATENT  DECISIONS 

Have  never  yet  affected  the  user  of  apparatus  made  by  the 

Western  Telephone  Construction  Company. 

The  recent  "Berliner  Decision"  cannot  interfere  with  its  use,  although  it  is  claimed  that  the  Berliner  patent 

covers  all  forms  of  microphones  made  by  all  other  Companies. 

Do  business  at  fair  prices  witli  a  Company  tliat  is  proven  RELIABLE  and  RESPONSIBLE,  and  avoid  trouble  and  loss. 


THE  FOLLOWING  EXCHANGES  IN  SUCCESSFUL  OPERATION  (SOIVIE    OVER  A  YEAR)  USE  "WESTERN"  APPARATUS,  ACKNOWLEDGED  BY  THE  BEST  POSTED 
TELEPHONE  PEOPLE  (AND  CLAIMED  BY  U5  ABSOLUTELY)     NOT  TO   INFRINGE     ANY  PATENT  OWNED  BY  THE  BELL  COIVIPANY:— 


Cambridge,  Ohio,  200  telephone  capacity,  (formerly  had  60  Bell  "Mi- 
crophone"), Bell  people  offered  free  service  in  vain. 

Van  Wert,  Ohio,  150  telephone  capacity,  (formerly  had  65  Bell  "Micro- 
phone"), Bell  exchange  system  abandoned  entirely. 

Webster  City,  Iowa,  150  telephone  capacity,  (formerly  Bell,  "Blake," 
"National"  of  Boston,  and  others,  now  equipped  with  Western. 

Washington,  Iowa,  100  telephone  capacity,  (Bell  system  would  not  pay 
at  $48.00  and  $36.00,  Western  system  a  complete  success,  earning 
2c  per  cent,  at  $24  00,  and  $iS  00  per  annum. 

Decatur,  Ind.,  100  telephone  capacity,  (could  not  afford  a  Bell  system), 
"Western  System"  earning  good  profit  at  low  rates. 


Petaluma,  Cal.,  150  telephone  capacity,  (operating  expense  with  "West- 
ern System"  thirty-one  cents  (31)  per  telephone  per  month). 

Santa  Fe,  N.  M.,  100  telephone  capacity,  (Bell  system  "gave  up  the 
ghost"  after  the  ''Western"  started). 

Palatka,  Fla.,  100  telephone  capacity.    (What  became  of  the  Bell  there?) 

Palestine,  Tex.,  150  telephone  capacity,  (Bell  system  behind  the  times — 
"Western"  successful). 

Greensboro,  N.  C,  too  telephone  capacity.  (Western  successful 
against  Bell.) 

Salisbury,  N.  C,  100  telephone  capacity,  (Bell  system  "not  in  it"  with 
"Western"  there). 


But  why  again  enumerate?  Buy  apparatus  that  the  Bell  people  hav    ailed  to  defeat  commercially  or  with  patents— from  the 

Western  Telephone  Construction  Company, 

250,  252  and  254  South  Clinton  Street,  Chicago,  III. 

NOTEi— Largest  manufacturers  of  telephone  apparatus,  exclusively,  in  the  world. 
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WILL  YOU  BE  IN  IT?  YES!  "^^ 
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THE  BOUDREAUX  DYNAMO  BRUSH. 


EACH   LAYCn   OF  THIS   ANTl-FRiCTION   METAL 
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1-12S0    PART    OF    \    1NCM  Thi*CK. 


^-^^^ 
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The  Boudrcaux  Dyaamo  Brush  Co.  has  given  the  sole  agency  for  the  Dominica  of  Canada  to  R.  E.  T.  Pringle,  Montreal,  Que.    There  is  no  doubt  that  the  brush  will  meet  with  the 

same  favor  it  has  encountered  in  the  United  States. 


4. 


Ti  eomEilll  DHO  BBUSH 


\%. 


") 


<%. 


Mailers  Building, 
CHICAGO. 


Postal  Telegraph  Building, 
NEW  YORK. 


5^- 


Sole  Agent  for  Canada,  R.  E.  T.  PRINGLE,  Montreal,  Que. 


^ 
# 


4> 


Our  Neiv  %5J  Electric  Liglil  and  Fo^er  Gonlrollers 


HAVE  BEEN  ADOPTED  BY  CENTRAL  STATIONS 
OPERATING 


5,000 


ARC     LAMPS    AND 


60,000 


INCANDESCENTS. 


They    are   the  Only   System   which   will  Cut  nSr  your 

Motors,  Are  Lights,  Converters,  Transformers, 

from  your  Central  Station. 


OUR  GENERAL  WESTERN  AGENTS  ARE 

WALLACE  ELECTRIC  Cdp  '^^'^  "^arborn  sl,  Chicago. 

ELECTRIC  SELECTOR  &  SIGNAL  CO.,  45  Broadway,  New  M. 
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The  C  &  C  Electric  Co. 


MANUFACTURERS     OF 


Bipolar  ^  Multipolar  Dynamos, 

Automatic  and  Hand  Controlled  Motors, 

Complete  Plants  for  Power  Transmission, 

Isolated  Lighting  Plants,     Central  Station  Apparatus. 


With  our  Extensive  Works  we  are  prepared  to  fill  promptly 
all  orders  for  1  H.=P.  to  250  H.=P. 

GENERAL.     OFFICES:  WORKS: 

143  LIBERTY  ST.,  NEW  YORK.  GARWOOD,   N.  J. 

i  CHICAGO,  Monadnock  Building.  ^"  Central  R.  R.  of  N.  J. 

BRANCH  OFFICES:     BOSTON,  63  Oliver  Street.    CLEVELAND,  Cuyahoga  Building. 
(  PHILADELPHIA,  633  Arch  Street. 


HELIOS  ELECTRIC  COMPANY, 

Factory  and  Offices, 

1310  Filbert  Street,  Philadelphia,  Pa. 

We  have  no  Stock  nor  Old  Style  Lamps  that  we  must 
get  rid  of  at  any  price— no  junk. 

THE  HELIOS  LAMPS 

Are  the  latest  patterns  and  newest  type.  Oar  Lamps  are  much  in  advance  of  any  lamp 
now  on  the  market,  because  they  are  New  and  of  Latest  Designs. 

Our  ALTERNATING  LAMPS  have  Reflector  Plates.  Our  DIRECT  CURRENT 
Lamps  do  not  see-saw.  Our  Focusing  Lamps,  both  Direct  and  AUernating,  are  espe- 
cially adapted  for  photo-engraving  and  stereopticon  work. 


Anchor  Electric  Co.,  New  England  Agents, 

BoetOD,  Maes. 
Central  Electric  Co..  Weetorn  Agents,  Ohlcago. 
Moore  &  Baylis,  Agents  for   Western  New  York, 

Buffalo,  N.  y.. 
Globe  Electrical  Supply  &  Construction  Co.,  New  York 

City  Agents,  Vandam  and  Greenwich  Streets, 

New  York, 


Mountain  Electric  Co.,  Agents  for  Colorado,  Utah, 
Wyoming  and  New  Mexico,  Denver,  Ool- 

Machinery  Supply  Co.,  Agents  for  Southern  Cal- 
ifornia and  Arizona,  Los  Angeles,  Oal. 

W.  T.  M.  Motlram,  Agent  for  Texas,  Dallas,  Tex. 

Canadian  General  Electric  Co.,  Canadian  Agents, 
Toronto,  Canada. 

California  Electrical  Works,  San  Francisco,  OaU 


VULCABESTON 


Field  Magnet  and  Arc  Lamp  Regulator  Spools, 
Bushings,  Washers,  Controller  Parts,  Commuta- 
tor Rings,  etc.,  for  use  in  connections  requiring  3 
tough  and  strong 


HEAT-PROOF  INSULATION. 


Send  for 
Price  List. 


MOULDED  MICA 

Trolley  Line  Insulators. 

They  are  not  always  the  cheapest  at  first,   but  they  are  always  the  best  in  the  end. 

H.  W.  JOHNS  MFG.  CO., 

HEW  YOEK,   PHILADELPHIA,    BOSTON.  340-843  Bandolph  St.,  CHICACJO 


CHICAGO  SHORTHAND  INSTITUTE,  35th  St.  and  Wabash  Ave. 

A  Central  School  of  Shorthand  and  Typeirritlng  of  the 
most  Jllodern  and  Complete  Type. 

A  COMPIiETK  COUBSfi  OF  SHOBTHANl>.  We  offer  yon  shorthand  instnictlons 
in  abundance,  and  most  excellent  in  quality.  Our  courpe  is  graded  and  arranged  In  logical  order.  We 
claim  not  a  new  system,  but  a  new  method  of  imparting  the  art  of  Fhorthand  by  whloh  we  can  equip 
any  ordinary  Intelligent  person  for  the  execution  of  any  stenographic  work  devolving  upon  the  expert 
stenographer  or  court  reporter. 

The  method  of  instruction  employed  is  practical  and  progressive.  The  principles  are  taken  up  and 
explained  in  an  orderly  manner,  and  the  student  directed  how  to  apply  them  correctly  In  the  work  of 
forming  the  characters  rapidly  and  artistically.  You  may  have  access  to  the  quintessence  of  the 
standard  systems  — Pitman,  Munson,  Graham.  We  guarantee  to  turn  you  out  a  fuli-fledged  stenog- 
rapher capable  of  any  kind  of  stenographic  work.     The  art  is  made  a  specialty. 

Tuition,  ^ilO.OO  per  month.     Secure  class  seats  immediately. 

Evening  classes,  ^.00  per  month.    98  per  cent,  of  onr  students  hold  positione. 


y.!^.-.^   //f  'A 


THE  BEST 
ELECTRIC  FAN 

On  the  Market. 

For  Alternating  Current, 
W^oand  for  50  or  lOO  volts. 


The  Fan  is  14  Inches  in  diameter. 
Will  always  start  when  current  is  on- 
Positively  self-lubricating,  will  run  a  whole 

season  without  looking  after. 
It  is  so  constructed  as  to  make  it  next  to 

impossible  to  get  out  of  line. 
It  is  carefully  made  in  every  detail,  almost 

noiseless,  and  does  not  throw  sparks. 

Agents  Wanted  in  Different  Localities. 

For  further  information  address 
THE 

W.  J.  Davis  Electric  Co.,   ' 

PITTSFIEIiD,  aiA88. 


AN  EMPHATIC  SUCCESS! 
THE   DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 


DIEHL   &   COMPANY,   385   BROADWAY,    NEW   YORK. 
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The  S.  K.  C.  Spark  Arrester, 

STORM  AND  BUG 
PROTECTOR 


*■ 


Y 


Clieap,  Durable,  Effective, 
Ornamental, 
Readily  Applied, 
Operates  Perfectly . 


Manufactured  by  the 

S.  K.  C.  SPECIALTY  COMPANY, 

Western  Agents:  Wallace  Electric  Co.,  307  Dearborn  St.,  Chicago.  PITT^PTrr  Tl     M  A  ^^ 

New  England  Agent:    Fred.  P,  Barnes,  Equitable  Bldg.,  Boston,  Maes.  Tl  i  i  01  iljijLf  f   UiilUO, 


M.  &  B. 


■/* 


Desk  Set. 


Complete  Exchange  Plants. 

Metallic  or  Ground  Circuit. 

SWITCHBOARDS    ABSOLUTELY    GUARANTEED. 

STATE    AGENTS    WANTED. 

ADDRESS 

M.  &  B.  TELEPHONE  CO., 


Bullitt  Building, 


Philadelphia. 


T 


ELEPHONES 

FOR  ALL  PURPOSES,  AT  THE  LOWEST  PRICES. 
SEND  FOR  CATALOGUE. 

MISSOURI  TELEPHONE  MFG.  CO., 


1«30  Olive  Street, 

sr.  1.0 CIS,  mo. 


Magneto  Bells 


AND 


Standard 

Goods. 

No 

InfrlDgements. 


TELEPHONES. 


Get  Onr  Prices 

Before 

Purchasing 

Elsewhere. 


E.  &  F.  GILLETTE, 


BAYPOKT.  COSiai. 


BLAKE  TRANSMITTERS. 

C09IPIiET£,  SiS.OO  EACH. 

In   Walnnt  and   Oak  Oaseg. 
Blake  Transmitter  Castings,  $1.00. 

Philadelphia  Telephone  Co., 

Box  707,  Pliiladelphiii. 


TH  S  TELEPHO^E 

IS  CALLED  THE 

LoD£  DistaDce. 

No.  I. 

Will  speab  one  thoosand  mi'es 
on  a  properly  constructed 
line.  Ton  can  hear  a  watch  tick 
one  hundred  miles.  Is  that 
eatisfactory?     If  to,  write  to 

W.  A.  CUSTAFSON, 

.TOLIET,  I)LI.., 

Fir  prices  and  information. 
Send  business  card,  I  sell  to 
the  trade  only. 


TELEPHO^ES, 
RECEIVERS, 
TRANSMIHERS, 
MAGNETO  and 
EXTENSION  BELLS, 
WIRE  AND  CORD, 
WOOD  BRACKETS, 
GLASS  INSULATORS. 

The  most  Complete 
Stock. 


WIS. 


MILWAUKEE, 


Our    Instruments    are 
absolutely 


NON-INFRINGING. 


$5  TO  $15  TEIiZSPHOHXSS. 

^applies  of  KTery  DescriptiOD. 

Transmitters  (Blake  Pattern);  Hunning  Silver  Diaphragm  or  Magneto  Receivers;  Magneto 

Bells;  Wire  Cross  Arms;  Insulators;  Induction  Coils;  Backboards ;  Switches;  Batteries, 

etc.      Wholesale  Prices  to  Dealers. 

Farr  Telephone  &  Const.  Supply  Co.,  Mfrs., 

Sale8  Store  and  Office,  343  Dearborn  St.,  Cliieag:o. 

Weetern  Agents  tor  DiNBUKY  ELEOTKICAL  WORKS. 


■        ■ 

This  company  is  manufacturing         A  Compound  Magneto  Telephone 

Which  it  sells  outright  under  a  guarantee  both  as  to  efficiency  and  as  against  Infringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile. 
This  company  is  also  prepared  to  fnlly  equip  Telephone    exchanges,    (furnishing  everything  from 
the  telephone  to  the  wire  and  poles).    Private  lines.  Factory  plants,  etc.,  and  do  all   kinds  of  constmo- 
tlon  work.     Send  for  circulars  and  price  lists. 

TV£ST£B9r   TEIiEPHONE    COXSTRITCTIOK    CO., 

539,  540  and  541  aionadnock  Bib:.,  Chicago,  HI. 


Our  New  Book  Catalogue 


Which  ia  now  ready,  contains  100  pages  and  will  be 
found  of  unusual  interest.  Anyone  wishing  to  obtain 
a  complete  list  of  all  the  electrical  books  published 
to  date,  together  with  descriptions  of  the  most  im- 
portant, can  do  so  by  writing  us. 

ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building.  CHICAGO. 


^ 


^^   Ouick  results  from  a 'phone?  W 
P   To  save  time? 


The  best  made? 
To  be  up  to  time? 


0 

u 
0 


These  'phones  are  used  on  private  lines   between 
Boston  and  Chicago. 


0 


The  most  efficient? 


The  most  durable?     Then      b| 

0  9 


TELEPHONE 

Long  Distance  and  interior. 


.    WRITE 

W,  D.  JiUESON  k  CO., 

1 50  Broadway,  New  York, 


SOLE  AGENTS 
FOB 


SATISFACTIOK  GVABANTEED. 

U.  S.  Government  gives  the  "Gerson"  99  per 
cent,  for  efficiency — highest  given. 


THE  GERSON 

Electrical  Mfg.  Co., 


INCOBPORATED, 


of  Philadelphia,  Pa. 
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DAYTON  ELECTRIC 
GEILINC  FANS 

ForllO,  220,260, 500  Volts  D.C, 
and  &rc  Circoits. 

Give  absolute  satisfaction. 

They  are  a  pronounced  suc- 
cess in  every  detail. 

If  you  want  the  best,  send  us 
your  orders  for 

THE 
DAYTON. 


OUR 

FAN  MOTORS 

For  600  Volt  and 
Arc  CiiCDits  are  Perfect. 

We  have  a  large 
stock  on  hand  and  can 
fill  your  orders  without 
delay. 


ALTERNATING 
FAN  MOTORS. 

We  have  a  limited  stock 
of  the  Ries  and  Scott  Fan 
Motors  on  hand.  As  we  are 
making  an  exceptionally 
low  price  on  them,  they  are 
going  fast.  If  you  are  look- 
ing for  a  bargain  in  this 
line,  we  can  accommodate 
you.  Send  us  your  orders 
at  once  if  you  wish  to  take 
advantage  of  low  price. 


METROPOLITAN  ELECTRIC  COMPANY, 

186-188  Fifth  Avenue;  Chicago,  III. 


P 


STANDARD  "WARD"  ARC  LAMPS 

$  1  0.00  EACH. 

Including  Resistance,  Clear  Globes,  and  Tested  Beady  for  Use. 

This  price  for  (U,  <S  and  10  ampere  lamps  sold  in  pairs;   single  lamp  with  large  resistance,  globe,  etc.,  $12.00. 
In  lots  of  50  or  more,  as  received  from  the  manufacturer,  without  globes,  resistance  or  testing, 

SV.  SO  EACH. 

Knight  Direct  Current  Lamps  furnished  complete  with  clear  globes,  resistance  and  testing, 

EACH. 


Knight  Alternating  Current  Lamps,  complete, 
SI  0.00  EACH. 

Also  Ward  and    Knight  High  Tension  Lamps    for    Series  Circuit;    Railway    Lamps;    Twin    Lamps;     Focusing,   Photo- 
Engraving  and  Stereopticon  Lamps  at  Lowest  Prices. 

^^  Jk   ^J  ^%^^BL1  ^^- — Lacombe,  Hardtmuth,  Siemens  &  Halske,  National, 
^^  ^%  ^^  ^)^^|^^^     Fidelity,  Solar,  Lancaster,  Globe,  at  Lowest  Prices. 


CHAS.  H.  WATERMAN, 


1305  HAVEMEYER  BUILDING, 


26  CORTLANDT  STREET, 


NEW  YORK. 


VULCANIZED  FIDRE  CO. 


£3Sar.^.:BXjXSJS:^IX>    3.873. 
SOIiE  MA^rFACTUBERS  OF 

HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.     Colors,  Red,  Black  and  Sray.    Send  for  Catalogue  and  Prices. 

wii.^*i^I%^.  PEi.  The  Standard  Electrical  Insnlating  Material  of  the  World,    14  Si^i^^  »  y 

EDDY  GENERATORS. 

Direct  Connected  or  Belted  for  Electric  Railways,  Central  Stations,  Isolated  Ligtiting  or  Power  Plants. 

EDDY  MOTORS-SLOW,  MEDIUM  OR  HIGH  SPEED. 

We  build  all  necessary  apparatus  for  the  transmission  of  Electrical 
Power  through  factory  or  other  buildings. 

THE  EDDY  ELECTRIC  MFG.  CO., 

WINDSOR,  CONN. 


NEW  YOKK  OFFICE,  HA VEaiE YEB   BliDCr. 

REPRESENTED  BY: 

Walter  C.  Ulclntire  A  Co.,  506  Commerce  St.,  Philadelphia,  Pa. 
Western  JBlectrical  Supply  Company,  St.  liOUls,  91o. 

F.  P.  liittle  Electrical  Construction  <&  Supply  Co  ,  Buffalo,  K.  Tf 
W.  T.  Osborn,  Kansas  City,  91  o. 

1>.  P.  4JOSI.IKE,  3U  Olver  St.,  Boston,  Ulass. 

All  Qiir  Annamtus  Guaranteed  as  Represented. 
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We  are  this  summer  prepared  to  fill  the 


"LONG  FELT  WANT' 

I'or  au  olterDiitiDi:  current  oiling  fan.  When  we  state  that  this  device  ie  belo^ 
manufaclured  by  the  Emerson  Company,  the  well-known  manufacturers  of  the 
celebrated  Meston  motors,  and  will  be  known  as  the 

Meston  GEiLiNa  Fan, 

We  know  the  trade  will  be  assured  that  the  demand  is  to  be  satisfactorily 
supplied.  ,,  .  , 

As  the  Meeton  Fan  Motor  wee  the  firat  sncceseful  alternating  current  fan 
motor  of  any  kind  on  the  market,  so  the  Meston  Ceiling  Fan  is  destined  to  be 
■    the  first  (and  up  to  date  the  only)  satisfactory  alternating  current 

CEILING  FAN. 


Write  ue  for  particulars  and  prices. 


Electric  Appliance  Company, 


ELECTRICAL  SUPPLIES. 


242  MADISON  STREET,  CHICAGO. 


USB  THE  BEST  ! 

Eureka  Commutator  Compound. 

A  perfect  Compound  for  Dynamoa  and  Motors. 
Works  on  any  Commutator  with  Copper  or  Car- 
bon Brushes.    Send  for  sample;  price  50c  per  stick, 

Edw.  R.  Tornberg, 


fiOOO  PATENT'S 

^Jl     Procured.    30  Years'  Practice. 
^^      C^RANT  INSURED.    Pamphlet,  re- 
ferences  and  advice  free. 

CHAS.  J.  GOOCH,  WasHingtoi.  D.  C. 


»hpasliiis. 

T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A.. 

Manufacturer  of  Mast  Arms,  Pole  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Couptructlon 
Work,  —  Catalogues  and  Prices  fur- 
nished on  apjilication. 


1 

For  Traction  Work,  Electrlo 
Lighting,  Electrlo  Launch,  Tele- 
graph, Phonograph,  Surgical,  and 
for  all  purposes  where  Sght  and 
Power  are  required. 

Prices  on  Application. 
D.  E.  BOSWELL  &  CO., 

154  Lake  St.,  Chicago. 


CEDAR 


STREET  R.  R.  TIES. 

The  ValentinC'Clarlc  Co»f 

704-706  KOOKERY,  -  -  -  OHIO  AGO. 


Public  Telephone  Co., 


This  system  does  not  Infringe  the  patente  of  the  Bell  Telephone  or  Western 
Electric  Co.  We  build  exchanges  complete  for  local  companies,  or  will 
install  and  operate  exchanges  ourselves  at  a  low  monthly  rental.  We  keep 
in  stock  Blake  transmitters  and  all  kinds  of  supplies. 


MAWUFACTrRKRS  OF  THE  SSAVEB  LOIVe  DISTAKCE  PVIiT£B]ZEl>  CARBON 


Correspondence  Solicited. 


PUBLIC  TELEPHONE  CO., 


TELEPHONE 


Office  and  Factory: 
ThamciB*  Builflins.  ^7  Thames  !$treet. 


NEW  YORK. 


For  Exchanges,  Etc. 


P.  ^  B.  Armature  and 

Field  Coil  Varnish. 

P.  "^  B.  Insulating  Compound. 

P.  ^  B.  Insulating  Tape. 


We  are  the  sole  manufacturers  of  the  P.  &  B. 
products  which  have  been  the  STANDARD 
lor  ten  years. 

Send  for  samples  and  price  lists. 


The  Standard  Paint  Co., 

CHICAGO:  ^'o.  2  Liberty  Street,  LONDON: 

Metropolitan  Elec.  Co.,         NEW  YORK.  Robert  W.  Blackwell, 

186-188  Filth  Ave.  39  Victoria  St.,  S.  W. 


NASHOLD  SELF-LOCKING  CLEAT. 


Patented  In 
U.  S., 
CanBda, 
England, 
France, 

And 

Applied  for 

In 

(iermany. 


It  is  the  most  practical  Cleat  made. 
It  is  made  of  finest  glazed  porcelain. 
It  is  in  one  piece. 
It  lias  tlte  strengtli. 


It  will  locb  the  wire  firmly. 

It  TTili  AIOT  break  in  putting  np. 

It  will  NOT  hold  moistnre. 

It  will  NOT  hnrt  the  insulation. 


The  wire  can  easily  be  put  in  place  or  removed  without  loosening  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nashold  Cleat  Company, 


Tele!)hone,  Harrison  636. 


934-935  Monadnock  BIdg..  CHICAGO.  ILL- 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 


SAMSON  CORDAGE  WORKS, 


BOSTON,  MASS. 


SAL  AMMONIAC 


(EliECTRIO    BRAND) 


ForElectrical  Purposes 

Guaranteed  98/99%  and  free  of  lead  and  iron. 
If  you  want  the  hest  quality  ask  yoiir  dealer 
for  this  brand.     Imported  by 

A.KLIPSTEIN  &  C0MPANY.I22  Pearl  St..  New  York 


MOTOR  ARMiTURES  COST  MONEY 

You  can  prevent  them  from  burning  out  by  using 

THE  BRODIE  AUTOMATIC  MOTOR-SWITGH. 

It  combines  in  one  piece  of  apparatus  a  double-pole  switch,  adjustable  limit- 
switch  and  automatic  cut-out,  and  instantly  disconnects  the  motor  whenever  it  is 
overloaded  and  whenever  the  circuit  fails  from  any  cause. 

Agents  wanted  in  all  sections  of  the  country. 

For  circulars  and  prices,  address 

THE  BRODIE  ELECTRIC  CO.,    -    Manchester,  N.  H. 


M;iv  2^.  iSo; 
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EuGEn  F.  Phillips,  Preet. 


W.  A.  Hathawat,  Treaa. 


W.  H.  Bawtib,  Seoy. 


AMERICAN  ELECTRICAL  WORKS, 

PBOVIDEXCE,    B.  I.  \  \  I      '     " 

BARE  AND  INSULATED  ELECTRIC  WIRE,  -^  V 

ELECTRIC   LIGHT   LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

NrwTOBK  Stobe,  P.  C.  Ackerman.  10  Cortlandt  St. 

Chicago  Store,  F.  E.  Donohoe,  241  Madison  St. 

MoNTEXAL  Branch   Eagene  F.  Phillips'  Electrical  Workfl. 


IJi  DOUBLE  mm  PONY  INSULATOR. 

Can  be  Uised  for  TransposJng. 

The  points  or  teats  on  the  lower  rim  of  the  petticoat  attracts  the 
water  on  the  outer  surface  of  the  insulator  into  drops.  The  water 
drops  from  these  points  on  to  the  cross-arni,  thereby  preventing  the 
moisture  from  creeping  up  on  the  inner  petticoat,  and  thence  to  the 
pin.  Owing  to  the  great  success  nf  our  Patent  Teat  Insulator  in  Tele- 
graph Work,  where  the  efficiency  of  the  Insulator  has  proven  to  be 
more  than  twice  that  of  the  ordinary  Insulator,  we  have  concluded  to 
apply  the  device  to  all  Insnlators  for  Telegraph,  Telephone  and 
Street  Railway  Work. 

Standard  Screw  Glass  Insulators. 
Floor    Insnlators.  Glass   Break  Knobs,  Battery  Jars,  Arc 

LfEht  Globes  for  all  Sj-ptenis. 
Colored    Glass  Ingulators  to  designate  diflerent  currents 

WORK  ON  SPECIAL  DESIGNS  A  FEATURE^ 
Send  Model  or  Drawing  and  we  will  farnish  estimates. 

Hemingray  Glass  Co., 


Office.  Covington,  Ky. 


—  ESTABLISHED  1848.- 


Factories,  Muncie,  Ind. 


THE 


"CLARK"  WIRE. 


For  Switchboard,  Railway  Ciid  Motor  uee,  we  make  all 
alzes  of  Stranded  and  Flexible  Wire  and  Cables  with  Clark's 
iDBolatioD. 

The  Clark  Wire  has  been  before  the  public  and  in  nse  for 
the  past  nije  years,  and  has  met  with  universal  favor. 
ThoueandB  of  miles  of  this  wire  have  been  sold,  and 
are  in  nse  througbont  the  United  States  and  Foreign  Coun- 
tries, and  the  demand  for  it  ie  constantly  increasing,  because 
It  always  gives  perfect  eatisf action. 

BBANCH  OFFICE: 

1649,  1650,  1651  MONADNOGK  BLDC, 

CHICAC^O.  1L.L.IX01S. 


In  ft  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:  "A  Thoroughly  Reli- 
able and  Desirable  Wire  in  every  respect." 

The  Rubber  used  in  insulating  our  Wires  and  Cables  Is  es- 
pecially chemically  prepared,  and  will  not  deteriorate,  oxi- 
dize oi^  crack,  and  will  remain  fleiible  in  extreme  cold 
weather,  and  Is  not  affected  by  heat. 

We  guarantee  our  Inealation  wherever  used,  Aerial.  Under 
ground  or  Snbmarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  first-class  Insulated  Wire. 

"We  shall  be  pleased  to  mall  Catalogues  with  Terms  and 
DieconntB  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  Hampshire  St.,  Boston,  Mass. 


^>^' 


HENBY  A.  OLARK, 

Treaa. and  Gen'l  Mgr. 


HERBERT  H.  EUSTI8, 

Prest.  and  Electrician. 


Ph®m^  GaA©m  Mfg.Q©. 

S.  C.  BOOKER,  Supt. 

2134-2140  DeKalb  Street,  ST.  I.OUIS,  MO. 

Electric  Light  Carbons 

We  make  a  specialty  of  MOTOR  and  DYNAMO  BR  trSHES 
and  BATTER T MATEBIAL. 

It  will  pay  you  to  see  our  product  and  get  our  prices  before  placing  your  orders. 


PHOENIX  RUBBER  INSULATING  PAINT 

Water,  Acid  and  Practically  Fire  Proof. 

A  strictly  flrat-class  insulating  paint  for  armatureg,   fields, 

switchboards,  conduits,    iron    and  wood  poles,  connections, 

mouldings,  wires,  cut-out  boxes,   lamp  hoods  and  all  other 

kinds  of  electrical  appliances  where  hish  insulation  is  desired 

Write  for  further  partiiculartt. 

Morris  &  MacCurdy,  manu'aotueees. 

Indianapolis.  Ind.,  U.  S  A. 

Devere  Electric  Co.,  18  Plum  St.,  Cincinnati,  O.;  Standard 
Ey.  Supply  Co.,  1115  Monadnock  Block,  Chicago,  III.;  Partrick 
&  Carter  Co.,  Philadelphia;  John  C.  Dolph,  126  Liberty  St.. 
New  York;  Western  Electrical  Supply  Co.,  St.  Loals,  Mo.; 
Cuyahoga  Electrical  Supply  Co.,  Cleveland,  0-;  Fred  Stein- 
kamp,  Dayton,  0.;  and  Bergtheil  &  Young  of  London,  Eng. 


BINDERS  ^''T^'^"  ^^'^T'\'OiAji, 

"^  "f"^^"!     ^^  ONE     DOLLAR. 


ROYAL  ELECTRIC  CO., 


MiNUFACTrKEKS  Or  THE 


ii 


PEORIA, 
ILL., 


5 


ROYAL  ALTERNATOR.' 

No  Commutator!      No  Moving  Wire!      Efficiency  High!      Regulation  Close!     Fully  Guaranteed! 

TRANSFORMERS  OF  ANY  DESCRIPTION.       DIRECT  CURRENT  GENERATORS  AND  MOTORS. 

EASTERNr-H.  B.  COHO  &  CO.,  203  Broadway,  New  York. 
CENTRAL  WESTERN:-E.  B.  HILLMAN  &  CO.,  Peoria,  III. 
SOUTHWESTERN:-CINOCCHIO  ELECTRIC  CO.,  Dallas,  Texas. 

"IDEAL"  INSULATED  COPPER  WIRE. 


-^S^r^iSjr 


Approved  by  the  New  York  Board  of  Fire  Underwriters. 

The  Only  Anthorized  FIBRE  COVERED  WIRE  for  INSIDE,  TUBE  and  CONCEALED  WORK  GENERALLY. 

It  will  not  I»eteriorate  by  long  nse,  nor  Oxidize  the  Copper.    Finished  in  the  following  Styles: 
Black  Polished,  White  and  Black  Glazed  Braid  and  White  Fireproof. 

We  can  freely  recommend  this  Wire    for  all    inside   wiring,   from  the  fact  that   recent  insulation   tests   made   by  reliable 

authorities  show  that  it  stands  very  high. 

PHILLIPS  INSULATED  WIRE  COMPANY, 

Chicago  Agents,  ELECTRIC  APPLIANCE  CO.  ^l7Zl%^^::i^:tX:^'  *""""'*  ^* 
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INGflNDESGENT  LAMPS. 

''The  Best  is  the  Boston." 


Burned  out  lamps  repaired  by  cleaning  bulb, 
inserting  the  regular  Boston  filament  and 
exhausting  the  air— saving  glass  and  base. 


GENERAL  WESTERN  AGENTS: 


Wallace  Electric  Company, 

305  Dearborn  Street,  CHICAGO,  ILL. 


Stllwell'sPatent  Live  Steam-Feed  Water  Purifler. 


Removes  all  lmpurities> 

Entirely  prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

The  Stllf  ell-Bierc6  &  Sijtli-Valle  Co., 

DATTON,  OHIO. 


Risdon  Iron  &  Loc'tive  W'ks,  Sao  Francisco,  Cal.,  Pacific  Coast  Agt. 


XHE 


I. 


NON"  CORKOSrVE. 
CONVENIENT  and  EFFECTIVE. 

Price,  25  Cents. 

Agencies: 

The  E.  S.  Greeley  &  Co.,  N.  Y.  &  Boston. 
Vallee  Bros.,  Philadelphia. 

i       L.  B.  ALLEN    Sole  Manufacturer, 
43-45  S.  Canal   St.,  Chicago,  111. 


FOR  HAIjK  31  and  37  incb  squering  shears, 
lever  Bbears,  combined  ponch  and  sbeais.  and  six 
lormlng  xoUe  31  to  72  inches.     All  in  good  order. 

BERT6CH  &  CO.,  Cambridge  City,  Ind. 


BOl^E  POI.VTECHAIC  IKrtTlTrXF.' 

Terr«  Haute.  Tnrt.  A  School  of  Engineering:.  Me 
chaiiical  Elettrical.  Civil  Eneinperine,  Chemical 
courses  Wfll  eiuiowecl.  Extensive  Shops  and  Foun 
dry.    Miidenily  eiiuipiied  Labor:itories__lii  aU  depart- 

menlM.  Expenses  low.   Address-  "   "  "" 


.  MEES,  President. 


NOTICE. 


To  Steam  Users,  and  otlicrs  inierestedtnthe  nianii 
facturc,  purchase,  or  use  of ,  and  sale,  0/  Steam 
Boilers. 

Having  been  granted  Letters  Patent  on  h 
"Safety  Waler  Tabe  Boiler/'  of  the  "type"  and 
"class"  in  which  the  Steam  and  Water  drums  are 
arranged  and  located  transversely  to  the  flow  of 
products  of  combustion  in  their  travel  from  the 
furnace  to  out-tabe  to  stack,  of  which  the  'Stlr- 
IlDg''  and  "Pierepoint"  are  examples.  My  patents 
covering,  in  a  fundamental  decree,  devices  and 
arrangements,  for  the  maintenance  of  continuous 
circnlation  throughout  the  entire  boiler  system, 
and,  it  having  become  known  to  me  that  certiin 
parties  are  offering  for  sale  boilers  of  this  class, 
for  which  boilers  they  claim  such  continuous  cir- 
culation, it  is.  therefore,  necessary  for  me  to  no- 
tify manufacturers,  users,  buyers  and  sellers,  Hud 
those  who  may  be  acting  as  agents  for  the  sale  of 
snch  boilers,  that  the  fame  are  a  direct  infringe- 
ment of  my  patents,  which  it  is  my  purpose  to  pro- 
tect to  the  utmost  extent,  at  the  same  time  to  gua- 
rantee to  all  purchasers  of  my  Boilers  the  fullest 
protection  against  claims  or  litigation  on  the  part 
of  any  and  all  patentees  of  Water  Tube  Boilers. 
L.M.  MOVES, 
[Late  Manager  Babcocb  &  Wilcox  Co.] 

PATENTEE  AND   MANDFACTUBEE 

Combine  safely  Wafer  Tn»>e  Boiler 

411-413  WALNUT  ST-.  PHILADELPHIA- 


CM  Electric  Specialty  Ml  Co., 

28  S.  Washington  Ave..  Minneapolis,  Minn., 

aiANUFACTDEEBS  OF 

Switch  Boards,  Battery  Boxes,  Push  Buttons, 
Rosette  Mouldings,  Etc. 

Correspondence  solicited. 

MAP  OF  THE  UNITED  STATES. 

A  large,  handeome  Map  of  the  United 
States,  mounted  and  suitable  for  office  or 
home  use,  is  Issued  by  the  Burlington 
Route.  Copies  ■will  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  cents  in  postage 
by  P.  S.  EusTis,  Gen'l  Pass.  Agent,  C.  B. 
&  Q.  R.  R.,  Chicago,  Bl. 

NEW  INSULATING  JOINT. 


Sectional  View— Patented  July  10,  1894— Full  Size. 
For  Insulating  Fixtures. 

This  joint  conforms  to  the  requirements  of  Under- 
writers' rules.     Write  for  prices  and  circulars. 

Interstate  CoiDlete  Electric  CoBslnctlon  Co., 

809  to  817  So.  7th  St..  ST.LOUIS.  MO. 


Dynamos 

1^  25  to  800  Lights. 


and  MOTORS. 

\i  H.  P.  and  upward. 

The  Elliott-Lincoln  Electric  Co., 

1124  Payne  Avenue, 

CliEVfil^AND.  OHIO. 


GRAPHITE    SPECIALTIES 


FOB     KLKOTBICAIi     DSBBi 


erapUte  Bods  of  Tarlona  IienKtba,  firom  1-S  Oh^  to  lOO  ohma  BealaUmac 

to  the  iDCh.    Hraphlte  Bozea  and  Ornelblea,  Bealatloe  Haata 

of  4.000  Deereea.    Inqninea  Sladljr  Anawered. 

lOS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 


IRON  ARMORED 

INSUlATINfi  CONDOITS. 

Two  Wires  in  a  Single  Tube,  the 


Standard  Method  of  Electric  Wiring, 

INTERIOR  CONDUIT  &  INSULATION  CO, 

e^eneral  Offices  and  Works:  537  W.  34th  St.,  ^ew  Tork. 

Edwd.  H.  Johnson,  Prest.     E.  \V.  Little,  Vice-Prest.  and  Gen.  Mgr.      Chas.  P.  Qeddes,  Sec'y  and  Treas. 


IMPERIAL  DRY  BATTERY. 

The  Imperial  Dry  Battery  is  Mr.  Wm.  Burnley's  latest 
and  improved  Dry  Battery,  and  superior  in  every  respect  to 
his  first,  or  the  old  "Burnley  Dry"  Battery. 

We  are  the  only  firm  manufacturing  his  latest  battery. 
All  batteries  are  made  under  Mr.  Burnley's  persona!  supervis- 
ion. We  are  the  pioneers  in  the  making  of  successful  dry 
batteries  and  hive  had  more  experience  in  this  line  than 
any  other  concern  in  the  country. 

When  you  buy  the  Imperial  you  have  the  satisfaction  of 
knovffing  that  they  are  made  by  the  original  dry  battery  man- 
ufacturers and  guaranteed  to  be  the  best  on  the  market. 

KKND  FOB  REVISKO  PttlCE  Ll^T 

MIAMISBURG  ELECTRIC  CO,  Miamisburg,  0. 


Oi!^  Coffer.  QiwiEXvTiiia, 

— :BTir — 

Edward  Dyer  Peters,  Jr.,  M.  E.,  M.  D. 

SECOND  EDITION,  REVISED  AND  ENLARGED. 

Price,  Postage  Prepaid,  $4  00. 

THE  HOST  COMPLETE  WORK  OF  ITS  KIND  PDBUSBED. 


Electrician  Publisliinir  Co., 


JAEGER 

MINIATURE 

INCANDESCENT 
LAMPS. 

For  Series  ani  Battery  Cnrrent. 

KTO  10CA\DLE  POWER. 


High  Efficiency.     Long  Life. 


Series  Lamps  a  Specialty. 


«5  Hialieiside  Sldg:. 


CHICAGO,  XLA^. 


AUTOMATIC 

ELECTRICAL  SPECIALTY  CO., 

General  Sales  Agents, 

1 36  Liberty  St.,  New  York. 


Storage  Batteries 

FOR  ALL  PURPOSES, 

Bradbury-Stone  Electric 
Storage    Co., 


Table    Push. 


u 


SEND  FOR  NEW  CATALOGUE. 

BELLS, PUSH  BUTTONS,  ETC. 

HUEBEL&  MANGER, 

MANUFACTURERS 

Electrical  and  Brass  Goods, 
286-390  Graham  St.,  Brooklyn,  N.  ¥. 


ELECTRICAL 
BOOKS. 

Oideis  Filled  Promptly. 

Electrician  Publishing 


Company 


6  Lakeside  Building,    -    CHICAGO. 
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VICTOR  TURBINE  WATER  WHEEL. 

Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 


The  attention  of  ELECTRIC  COMPANIES  iB  called  to  this  CELEBRATED  "WATER 
WHEEL  SB  particularly  adapted  to  their  Dee,  on  account  of  Its  remarkably  steady  motion, 
high  speed  atid  great  eflicieney  and  large  eapacity  for  its  diameter,  being  donble 
the  power  ol  most  wheels  of  the  eame  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
ranies  with  great  satisfaction.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  usefai  effect  guaranteed. 

SEXn  F-OR  CATALOGUE  ANO  PARTICVIjARS, 

The  eccompanyine  engraving  represents  a  single  10-lnch  Victor  Turbine  on  horizontal  shaft  to' 
develop  36  H.  P.  under  38  foet  head.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  to- 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  In  pairs,  on  horizontal  shaftB;. 
and  where  the  sltuaiion  admits  of  their  use  we  recommend  them. 

The  Stilwell-Bierce  &  Smitb-Vaile  Co.,  Dayton,  Ohio. 

Rledon  Iron  &  Locomotive  Worbe,  San  Francisco,  Cal.,  Pacific  Coast  Agents. 


The  Standard  Open  Ch'culo  Bat' 
teries  of  the  World, 

SEND  FOR  CIBCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

in  to  117  East  131st  St.,  ^.  Y. 


YOU  CAN  HAVE  ONE ! 


Anyone  Interested  in  the  art  of  electricity  can  obtain  a  copy  of  onr 
new  100-page  classified  catalogue  of  electrical  books  which  Is 

JUST  OUT. 

It  contains  a  complete  list  of  all  electrical  boots  published  to  date 
and  will  prove  of  inestimable  value  in  selecting  the  proper  works  for  the 
Btudy  of  electricity.     We  are 

HEADQUARTERS  IN  THE  WEST 

For  electrical  books  and  can  fill  all  orders  promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  Building,  Chicago. 


Change  Desks! 

— isn't  it  almost  time  ? 

!l  t  proud  of— that  orna- 
ment the  most 
elaborate  office 
— best  material 
and  splendid 
finish.  We'll 
return  the 
money  if  you 
want  to  send 
the  desk  back. 
You  w  o  n'  t 
want  to. 

Roll  Top 
Office  Desk, 
solid  oak. 
highly  pol- 
ished, two  extension  shdes,  patent  lock  and  perfect 
flexible  slide,  roll  top,  antique  finished,  castered, 
hich  curtain,  4  ft.,  $17.50;  4  it.  6  in..  $18.50;  S.ft... 
$20.50.  Low  curtain.  4  ft,,  $14.75;  4  fL  6  in.,. 
$17.00;    5  ft-.  $18.75. 

Flat  Top  Desk,  solid  oak.  highly  polished,  two> 
extension  slides,  antique  finish,  castered.  4  ft.,  $9.50;. 
4  ft.  6  in..  $10.00;  5  ft.,  $10.50.  Send  for  descrip- 
tive circular. 

Montgomery  Ward  &  Co., 

iii°ii8  Michigan  Ave.,     Chicaga. 

TERMS.       Cash  with  order,  or  will  ship  to  our 

OTiVn       address      and     draw      through 

your  bank  with  draft  attached  to  Bill  of  Lading. 


THE  NEW  /ETNA   LAMP 


"■-11 


YOU  DON'T  SEE  THE  TWIST  IN  THE  FILAMENT. 

THIS  LAMP  is  specially  adapted  to  street  and  general  railway  and  steaniboat  use, 
because  it  is  absolutely  non-vibratable,  and  we  guarantee  for  it  BO  per  cent,  longer  life 
and  better  service  than  any  other  lamp  now  on  the  market.  The  fllament  will  not  droop 
or  get  out  of  shape  while  in  use,  no  matter  at  what  angle  it  is  burned. 

A  good  lamp  at  a  fair  price.    Ordinary  lamps  at  ordinary  prices. 


AGENTS  WANTED  IN  LEADING  CITIES. 


WRITE  US. 


PATENT  APPLIED  FOB. 


^tna  Electric  Works,  Hartford,  conn. 


„  OPEN. 

KeerUarSize,  6  inches  long.  2\  inches  high,  1  to 
I'i  inches  wide. 

In  a  snit  brought  against  F.  Stevens  by  the  Cutter  Oom- 
pany,  claiming  an  infrlngeiaent  on  an  Electric  Flnah 
Switch,  it  waa  decided  In  hia  favor  by  the  United  States 
Coart  In  December  last,  Iho  Court  dlemiesing  the  case 
with  cos(s. 


SELECTRIC  PROTECTION  CO., 

1028  FILBERT  STREET,  PHILADELPHIA,  PA. 

Owners  and  aiannfactnrers  of 

THE    PLUSH    PROTECTORS, 
THE   STEVENS   FLUSH   SWITCHES, 

And  General  Electrical  Work. 

Special  attention  given  to  the  constrnctlon  of  models  and  Inventors'  experimental  wort. 

For  the  Plnsh  Protectors,  simplicity,  sure  action,  ready  adjustment,  and  interchange  of  parts. 

For  the  Stevens  FInsh  Switch,  fire  and  damp  proof.  Mechanism  Is  simplicity  Itself.  Noth. 
ing  to  get  out  of  order.  Make  and  breali  so  wide  that  no  arc  can  form.  Wired  without  removitlg  eas- 
ing,   buttons  made  ot  mother  of  pearl.    Base  made  of  vulcabeston  with  poroeleln  cases. 


Impotfsible  for  tUera  to 
get  out  of  order. 


GRIMSHAW 

TAPES  AND  SPLICING 

COMPOUND. 


COMPETITION 

TAPES  AND  SPLICING 

COMPOUND. 


COMPETITION    LINE    WIRE. 


MAIN  OFFIOE  : 
IS-n  Oortiandt  Street,  New  York. 


I  OHIO  AGO: 

BBANOBESl^Sjo  Dearborn  Street. 


BOSTON : 
134  Oongress  Street. 


SANFBANOISCO: 

102  Sacramento  Street. 


svi 
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CHICAGO  EDISON  CO., 


IIM 


ELECTRIC  LIGHTING  SUPPLIES, 

EDISON  BUILDING,  1 39  ADAMS  STREET,  CHICAGO. 


THE- 


DNITED  ELECTRIC 
IMPROVEMENT  CO. 

OFFICE  AND  WORKS: 

19th  St.  and  Allegheny  Ave.,  PHILADELPHIA,  PA. 


New  Discounts 
Series  Incandes- 
For  all  Systems 
Current,  Candle- 


Fl  f    1 1  H 


on  Standard 

cent  Lamps 

and  for  any 

Power  or  Base. 


TRIAL  ORDER  SOLICITED. 


Alternating  Current   Generators,    Transformers,  Motors, 

Arc  Lamps  and    Switchboard  Equipment 

for  Central  Stations. 


WRITE  FOR  DESCRIPTIVE  CATALOGUE. 


Multipolar  and  Bipolar  Direct  Current  Dynamos  and  Ap- 
purtenances for  Isolated  Plants. 
Improved  Long  Distance  Series  Incandescent  Apparatus 
and  Supplies. 

OOEEESPONDENCE  SOLICITED.  SATISFACTION  GUAKANTEED. 


THE  UPTON  ARC  LAMP 


For  All  Circuits. 


The  Cheapest  to  Buy,  Use  and  Maintain. 

Direct  current  lamps,  constant  potential,  with  globe 

and  resistance,  to  burn  8,  II,  14  hours,                   -  S  I  2.00 

Alternating  current  lamps  and  globe,     ■ I  4.0O 

Series  current  lamps  and  globe, |  4.O0 

Standard  Thermometer  Co., 

The  Original  Manufacturers  of  the 

SIMPLEX,  WARD  and  KNIGHT  LAMPS. 

CHARLES  «.  BRAMHALL,  Selling  Agent,  39  Cortland!  Street,  NEW  YORK. 


HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  lo  ampere  S.  P. 
10  amp.  3  and  4-way,  lo,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Cut  illustrates  4r-way  or  commutation 
switch,  controls  a  light  or  group  of  lights 
from  any  desired  number  of  points, 

SEITD  FOB  CATAI/OeUE. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 


WE  MAKE  MANY  OTHER  SPECIALTIES! 

WHAT  ARE  THEY? 

Send  for  Catalogue 
894  and  see. 

BUTLER  MANUFACTURING  CO.,  46  S.  Clinton  Street,  CHICAGO. 


Mav  2;.  iSq: 
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THE  FREEMAN 


BATTERY 


Estimates  Furnished 

on  Application. 

Prompt  Delivery.  C 


OELLS. 


Standard  Sizes 

Always  on 

Hand. 


The  composition  used  in  the  manufacture  of  these  battery  cells  makes  them  positively  acid-proof,  which  result  has  never  before  been    accomplished 
providing  additional  strength  to  such  an  extent  that  this  cell  can  be  used  where  no  other  would  be  practical. 

THESE  CELLS  ARE  A  NEW  PRODUCTION  AND  FULLY  GUARANTEED. 


AGENTS  WANTED  IN  ALL  CITIES. 


WRITE  US  FOR  INFORIMATION  AND  CATALOGUE. 


-t^e:- 


Newton  Rubber  Works, 

Newton  Upper  Falls,  Mass. 


MONARCH! 


Absolutely 
The  Best 


LIGHT, 
STRONG, 
SPEEDY, 
HANDSOME. 


KING  OF  ALL 

BICYCLES. 


Strictly 
Up-to-date. 


FOUR 
MODELS, 

$85.00. 
$100.00. 


MONARCH  CYCLE  CO., 


Factory  and  Main  Office,  Lake  and  Halsted  Sts., 
Retail  Salesroom,  280  Wabash  Ave., 

EASTERN  WAREHOUSE:  79  Reade  St.  and  97  Chambers  St.,  New  York. 
The  C.  F.  Cuyon  Co,,  Ltd,,  Managers. 


CHICAGO, 


BRANCHES:  San  Francisco,  Portland,  Salt  Lake  City, 
DeDT«r,  Memphis..  Detroit, 
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The  Walker  Mfg.  Company^ 

CLEVELAND,  OHIO, 

Manufacturers  of  all  kinds  of  Electrical  Apparatus,  specially  large  size 

GENERATORS, 

Street  Railway  Motors, 

INCANDESCENT  MACHINES,  Etc.,  Etc. 

TRANSFORMERS. 


Jl  Hew  Type 


Transformer,  Primary    Cut-outs   and 

Insulator  Brackets  all  combined. 
No  more  brackets  pulling  off  of  walls. 
With  our  wall  or  crosB-arm  hooks,  transformer  may  be  Hung  and 

Connected  in  Five  minutes. 
Our  new  fuse  plugs  will  not  hold  an  arc  with  6,000  volts. 
Our  Transformers  are  acknowledged  by  all  experts  to  be  the  Highest 

in  Efficiency  ever  made. 
Adopted  by  the  largest  stations  in  the  country. 
We  Challenge  Competition  in  any  form  of  test,    in    laboratory 
or  practical  use. 
Made  in  all  sizes,  6  lights  to  3,000  lights. 


Type  "D"  Transformer  wltli  Fuse  Ping  Bemoved. 


JOHN  HUSTiRD,  Betz  Balldlng,  PMladelphla,  Pa. 
1661  Monadnock  Block,  Chicago,  111. 


Waper  Electric  Mfg.  Co. 


ST,  LOUIS, 


P 


MO. 


i 


I 


ELECTRICAL  BOOKS 


Of  JhJLl  Z^lnds. 

ELECTRICIAN  PUBLISHING  CO.. 

6  Lakeside  BIdg.,   CHiCAOO. 


STANDARD  PLANTE  STORAGE  BATTERIES 


Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  vrithout  injury,  currents  that  would  destroy  other  batteries. 

WILL  NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLE. 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TO  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE, 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance.i 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents.! 

A  400  ampere  current  has  been  taken  from  a  X20  ampere  hour  cell. 

(  We  will  place  an  eqi3al  □amber  of  thepe  cells  In  series-circuit  with  any  other  cells  of  like 

A|J1|  I  CypC*  J  capacity,  and  submit  them  to  charge  and  discbarge  cnrrents  as  high  as  the  circuit  can  give  and 

UnALLLnUL.    J  receive;  and  we  guarantee  no  dlBtortton  or  deterioration  of  plate  In  oar  cells  under  ourrentfl  that 

(,  no  other  cell  will  withstand. 


i 


ELECTHIC  FOWEH  STORAGE  COHFAITT,  I 


'William  Hood,  'Western  Selling  Asent, 

*H  Monadnock  Bnliding,  Cbicago. 


Room  ISIO  Havemeyer  Bnildins* 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


B.  J.  Arnold,  Mem.  a.  i  e.  e. 

CoDSnltiog  Electrical  Eogiaeer. 

gPECIAJLTY: 

Electric  Railways  and  Power  Stations. 
1541  Marqaette  Bid?..  Chicago. 


William  H,  Bryan, m.aiii.soc.m.e, 

MechaDical  and  Electrical  Engineer. 

CoDBQltatiODP,  Beports,  Estima'es,  Plaof,  Speci- 

ficatioDS,  SupenDteodeDce,  Tests,  Purchasing. 

DeaigQs  of  Central  Stationa  a  Specialty. 

Turner  Baildini^;,  St.  Ijonis. 


The  Allen-Hussey  Co., 

General  Electricians  and  Oontractors. 
Electric  light  and  power  construction,  incan- 
descent light  wiring;  telephone,  watchman'e 
clock,  annnnciator,  burglar  alarm,  electric  bell 
syatemfl,  etc.  Ealimatea  furniahed  from  archi- 
tects' and  engineers'  ppeclficatione.  Telephone, 
Main  1061.  Established  1889;  Incorporated  1V)93. 
Sll-ai3  Randolph  St.,  Chicaeo. 


Owen  Ford, 

710  Seenrity  Bldg.,  St.  Ijonis,  Illo., 

Engineer  and  Contractor, 

Electric  Eailwayg,  Lighting,  Power  and  Min- 
ing.     Water  Works  Syateme.      Power  Plants 
Developed  for  Electrical  Tranemission. 


Foree  Bain, 

Consulting. 
Designing, 
SuperTising, 
Construct  irg, 


Testing. 


Electrical  ard 
Mechanical  Engineer. 

Plans,  Specifications  and 
General  Engineering. 


Expert  in  Patent  Canses. 


Salte  1G57.  I65S  and  1659 
Monadnock  Buildins,  CHICAGO. 


BOOKS 


On    electrical   subjects   sent    to    any 
address  on  receipt  of  price,  postage 

Electrician  Publisiiing  Co., 
6  Lakeside  Bnildlng,         -        CHICAGO, 


COSTBACTOBS  FOB  COaiPIiETE  SUBWAV 

8YSTE3I8  FOB  EliRCTUIC  BAIL.WAYH  AND  RL.ECTBIG 

lilCiKT,  TEL,£PB.01«E  AI«1>  TEIiEUBAFB  COaiPAIIIIEl^. 


ED WAB1>  S.  FEBOT,  President. 

C.  CiAItl/ACiHEB,  Tice-Fres.  &  den.  BIgr. 

JA8.  P.  JScQCAIDE,  8ec.  &  Treas. 


THE  NATIONAL  CONDUIT  MANUFACTURING  CO., 

UANVFACTURERS  OF  WROU&HT-IRON  CEMEHT.LINED  TUBES  FOR  ELECTRIC  SUBWAYS. 


^Forks,  HABTINeS-ON-HTII>SON. 


New  ¥ork  Office,  TiaiES  BriLDING. 


We  own  Patent  No.  395,584,  covering  Wrought-Iron  Cement-Lined  Pipe  for  Subways  and  the  method  of  Laying.     Also.  Patents  N08.  416,23i  and  416,235  tor  Distributing  Boxes.     Over  9,000,000  feet  of  tblB 
Gubway  Constmcted  by  as  noic  in  use  in  the  UtiiteO.  States  and  Vatuid 


Electric  supplies. 
Lighting  plants. 
Engineering. 
Contracting. 
Testing. 
Railways. 

Incandescent  wiring. 
Consulting. 


Thayer  Electric  Co. 

1027  Garfield  Building, 


} 


TELEPHONE  2910. 


Don't  let  your  contracts  until  you  get  our  prices. 
Prompt  attention  given  to  all  orders. 


I 

s 
c 
o 

TJ 

T 

T 
O 


WE  MAKE  Storage  Batteries, 

Power 8sFan  Motors  ^*to  20  HP 

Dynamos,  5  tosooLight 

We  repair  the  bad  ^^^ 
work  of  others.  &   ^3^S   ^'^^^^' 

do  it  good.  '^MS.  '"■'""''' 

THE  DIETERICHS-WARWICK  ELECTRIC 


Ghostly  Union  Telegraph  Co. 

DISPATCH  FROM  HaDES. 
onddoTit  -mM/f  ^vtcl. 

Three  Speed,  S17.S0.  K^^clrff/f I     Ijwi. 

COMPANY,  CLEVELAND,  OHIO. 


ID 


o 

I-. 

■ST 


riectric  Railway  Supplies 

^^^  rsicfi^^^Tr''™'^|^^[Mff^^,  The  larerest  and  most  prosperous  stree 

^^B  r^^^^^^K^S^^^^iJ^  W^~^        t,n  all  others  on  account  of  greater    strenirtl 


GEARS.    PINIONS.    BEARINGS.    TROLLEYS. 
TROLLEY  WHEELS  AND  HARPS. 

railway  coiupanies  in  the  coiintry  are  using  our  supplies,  and  they  prefer  them 
and  durability.  Correspondence  Solicited. 


This  is  the  Improved 
Nuttaii  Trolley. 


Try  it  once,  and  you 
will  want  no  other. 


R.  D.  NUTTALL  COMPANY 

F.  A.  ESTEP,  Preeident  and  Treaeurur. 
J.  E.  McGINLEY,  Vice-President.  F  S.  MARTIN,  Superintendent  of  WorkB. 

ALLEGHENY.  PA. 

CHAS.  J.  MAYEE,  121i  Eetz  Building,  Philadelphia,  Pa.,  Middle  States  Sales  Department. 
OHAS.  N.  WOOD,  180  Summer  St.,  Boston.  Maes.,  New  England  States  Sales  Department. 
STANDARD  R'Y  SUPPLY  CO.,  Monadnock  Block,  Chicago,  111.,  N.  W.  States  Sales  Department. 
A.  S.  PARTRIDGE,  Bank  of  Commerce  Building,  St.  Louis,  Mo.,  S.  W.  States  Sales  Department. 
OHAS.  A.  OAVAGNA,  Neave  Building.  Cincinnati.  Ohio.  Central  States  Sales  Department. 
ED^VABPP.  SHARP]  44  Niagara  St.,  Buffalo,  N.  Y.,  Northern  States  Sales  Department. 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS, 

Recent  Improvements  made  in  the  New  Ameiisan  Turbine  have  increased  the  power  as  per  their  dlam» 
eter,  and  produced  greater  efficiency  from  whole  to  half  water  than  any  other  turbine,  aa  evidenced  by  the 
following,  copied  from  certified  tests  made  at  Holyoke.  Mass.,  on  the  dates  named,  and  signed  by  A.  F.  Sir-k. 
man,  engineer  in  charge  of  experiments,  and  E.  S.  Waters,  hydrauUc  engineer. 

The  originals  of  these  cerfificatee  and  tests  of  other  sized  wheels  can  be  seen  at  our  office. 


^      Test  of  a  45-inch  Wheel-Jaly  9,  1894. 

Test  of  a  42-incli  Wheel  -July  14, 1894. 

1 

Head. 

Eev.  per 
Mln. 

Ou.  Ft. 
per  Sec. 

Horse 
Power. 

P'rCent 

Head. 

Bev.per 
Min. 

Cu.  Ft.  1  Hoxae 
per  See.  Power. 

P'rCent 

J  Whole  Sate 

^     1        " 

a      H     ■  " 

16.06 
16.42 
16.78 
17.03 
16.88 

119.17 
1S2.00 
117.33 
111.83 
118.67 

141.68 
127.18 
112.60 
98.12 

82.117 

205.27 
195,19 
176.74 
149.99 
118.40 

79.76 
82.68 
82.18 
79.31 
76.52 

Whole  Gate 

% 

16.33 
16.56 
1B.59 
17.13 
17.48 

128.00 
134.80 
129.33 
126.25 
121.00 

134.18 
120.85 
104.85 
92  76 
70.80 

199.56 
188.14 
162.89 
142.40 
98.85 

80.50 
83.09 
82.77 
75  21 
70.60 

— ^  For  Information  and  oatalogue  write 


THE  DIVTON  GLOBE  IRON  WORKS  CO..Da;ton,0.,U.S.II. 


PORCI 


ORCEiAi^^l^ 


[ANUFACTORY. 


''^'^'/^''^%%fjioK^.^ 


-  •«%  Station  G 

"'  'B|ooi^\];i,N.Y. 


PLATINUM 

For  all  Purposes. 
Scrap  aud  Native  Platinum  Purchased. 
BAKEK  &  CO.,    408-4  14  New  Jersey 
Railroad  Ave  ,  Newark,  N.  J. 


Pump 
Inside. 


THE  ROCKFORD  BLAST  TORCH. 

One  filling  of  gasoline  gives  fonr 
hours  needle-pointed  or  wide-blaet 
flame.  Bras4  cylinder,  6V2"x 
l^/i".  Small,  safe,  warran- 
ted. Sample  sent  <^n  receipt  of 
$3.50.  Liberal  disconntB  to  jobbers. 
Send  for  circular. 

EocMorilTortliCo„EocMoril,lll. 

Cor.  Water  and  State  Sts. 


FUSE  WIRE)  c»'««% 

f        Carrying 
AND     LINKS  r  capacity. 

FOR'ALL  SYSTEMS.   '         miform. 


The  Independent  Electric  Co., 

39th  St  and  Stewart  Ave.,  Chicago. 


PORTER  &  BUERDORF. 

BALES  AGENTS  FOB 

DETROIT   SYSTEM   STREET   R»Y    MOTORS, 

Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  sold  with 
guarantee  of  20,000  miles  without  repairs.  Inetal- 
lation  of  storage  battery  lighting  plente  a  specialty 
Room  808,  Xo.  SI  Qnincy  St.,  CMcaeo. 

The  Telephone  Hand-Book. 


HEBBEKT  LAWS  WEBB. 

Price  $1.00. 

The  only  complete  and  practical  work  of 
its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICtAN   PUBLISHING  CO., 

6  Lakeside  Building,  Chicago, 

Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  pr  call  on  T.  A.  Grady,  Ex- 
'cursion  Manager,  211  Clark  Street, 
Chicago. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneamatic  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 

Full  liine  Aln'ays  in  Stoc^ 

W.  R.  OSTRInDER  &  CO., 

S04  Fnlton  St.,  New  Xork. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  Y. 

^^Send  for  New  OAtalogue.    Out  August  Ist. 


HOT  STUFF. 


No  1  we  make  the  final  breat  off 
from  carbons  ao  that  it  is  impossi- 
ble to  get  heat  enougli  to  fuse 
points  of  your  copper  contact 
plates;  no  filing  oS  of  rough  points, 
no  hanging  on  after  you  have  had 
a  short  circuit  or  over  load,  bound 
to  work  as  easily  after  opening 
1,000  times  as  it  does  when  opened 
the  first  time. 

AVE  RWOM^  YOIT  NEED 
OUK  ClBCriT   BBEAH.. 

ER.  and  do  not  see  why  you 
should  delay  writing  us  any  longer. 
One  burn  out  will  pay  for  a  dozen 
of  our  instruments.  To  be  U8**d 
on  the  Alternating  or  Di- 
rect Current  Systems. 

AVrite  us  at  once. 


SWEET   ELECTRIC   ^    MFC.  CO., 


OBAN  J)  BAPIDS,  311CS. 


THE  McCORMICK' 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted    for  Electric  Work. 

OiTcs  more  poir^er  as  to  diameter  ^rith  a 
higher  percentage  of  usefnl  effect  than  any  other 
^rater-TFheel  heretofore  made.  All  sizes,  right  and  left 
hand,  are  bollt  from  patterns  perfected  under  systematic  tests  in 
the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  an! 
those  contemplating  the  improvement  of  powers^  will  find  It  to 
their  interestto  confer  with  me,  as  I  am  -^viUiBg  to  guar- 
antee results  where  others  have  failed,  no  mat- 
ter what  make  of  turbine  has  been  in  use.  STATE; 
RRUdlBEMENTS     AKD     SEAID     FOB      CATA^ 

i^oeuE. 

S.  MORGAN  SMITH.  York,  Pa. 

Eetimatee  famished  for  complete  power  plants  an4 
leBulta  casranteed. 


A  NHW  BOOK. 


ELECTRIC  TRANSMISSION  HAND  -  BOOK. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  hand-book  series,  of 
whicli  30,000  copies  have  been  sold.  The  new  book  deals  in  the  author's 
well-known  practical  style  with  all  the  problems  of  Electric  Power 
Transmission. 

NOW    READY.  PRICE    Sl.OO. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 


ilay  25.  1895 


WESTERN    ELECTRICIAN. 


EDWIN  HARRINGTON,  SON  &  CO.,  Inc. 


JDesignet's  and  llanufaetuyers. 


1524  Penna.  Ave., 

Philadelphia,  Pa. 

Send  for  Catalogue. 


ANTI- FRICTION 
BEARINGS 


Trareling  Cranes, 
Hoists,  Machine  Tools 


Holds  Load 

at  any  Point. 

Mention  this  Paper. 


BINDERS 


For  the  Western  Electrician 

Electrician  Publishing  Co., 
G  liOkeside  Bldg.,       ■       Chicago. 


$1.00 


ERIE  CITY  IRON  WORKS, 

INCOKPORATED. 

HannlbctnreFsof  HIGHandllEDIUai  speed 


Automatic 


and 

RETURN  TUBULAR,  LOCOIVIOTIVE 
AND  VERTICAL 


1510  OLD  COLONY  BLDG.,  CHICAGO. 


THE  TOTAL  HORSE  POWER  OF 

WESTINGHOUSE    ENGINES 

xow  lar  i:sE 

EXCEEDS  HALF  A  MILLION! 

COMPOUND,    5  to  1,000  H.  P.,  Unequaled    Simplicity,     High   Fuel   Duty, 
^^^^^~~"~~'"^^^^^'^^^^^^'^^^~^^^"~    and  Moderate  Cost. 
STANDARD,   5  to  250  H.  P.,   High-Class  Au-omatic,  for  general  use. 


JUNIOR,  5  to  75  H.  P. 


For  service  demanding  a  strong,   durable  and   efficient 
automatic  engine  at  a  low  price. 


CATAIiOetrE  ON  APPJLICATION. 


The  WESTINGHOUSE  MACHINE  COMPANY, 

PITTSBURG,  PAm  U.  S.  A. 

SELLING  OFFICES: 
26  Oortlandt  St.,  New  York,  N.  T.  171  La  Salle  St.,  Chicago,  111.  63  State  St.,  Boaton,  MasH. 

We9HDghou3e  Bldg.,  Pittsburg,  Pa.         210  Drexel  Bldg.,  Philadelphia,  Pa,      37  College  St.  Charlotte,  N.  0. 
21-23  Fremont  St.,  San  Francieco,  Cal.     259  Main  St.,  Salt  Lake  City,  Utah.       Wonderly  Bldg.,  Grand  Rapids. 
All  Offices  of  the  WeBtinghonse  Electric  &  Mfg.  Co,  And  All  Foreign  Countries.  Mich. 


ENGINE. 


RELIABLES 


Antomatie  Cat-Off,  Self-OUlne, 
Perfect   Reenlation, 
tSimple  Construction. 

Adapted  for  Electric  Light  or  any  Parpoee  requiring 

Power  and  H-^avy,  C')otlnaoaB  Work. 

Moderate  Prices. 

Write  for  Clrcutard  and  Prices  to  the  Manufacturers, 

J.F.GHUSE&GO.,  MATTOON.ILL 


FREE! 


Our  24-page  catalotrue  of  Organs, 
also  our  new  and  elegantcataioffue 
of  Pianos,  containing  16  pp.  We 
have  the  largest  manufactory  in 
the  world.rrom  which  we  sell  direct 
totheconsume  rat  wholesale  prices, 
thus  saving  the  protlts  of  the  dealer 
and  the  commissions  of  the  agents. 
We  furnish  a  hrstr-clas30ri:an,war- 
ranted  20  years,  with  ©07  cn 
stool  and  book, foronly  w^  liOU 

No  money  required  until  instru- 
ment hUiS  been  thoroutrhly  tested 
in  yourown  house.  Sold  on  instal- 
ments.   Easy  payment. 

We  positively  guarantee  every 
OrganandPiano2')years.  Sendfor 
catalogue  at  once  if  you  wantto  ob- 
tain thegreatest  bargain  onearth 
Write  name  and  address  plainly, 
and  we  will  send  by  mail  same  day 
letterls received.  Asanacivertise 
ment,-we  will  sell  theflrstPianoof 
ourmakeina*  I  7C    Stool,  booRi 
placeforonlyO  I  ■  wi  and  coveri 
free.    Regular  price,  S350. 
BEETHOVEN  PIANO  &  ORGAN  CO.f  Pi  O.  Box   1309  WASHINGTON 


ROOT  IMPROVEO  WATER  TUBE  BOILER. 


SBLLINQ  AGENTS: 

8  Oliver  St.,  Boston,  Mass. 
Monadnock  Block,  Chicago,  III. 
Perin  Building,  Cincinnati,  Oliio. 
Security  Building,  St.  Louis,  Mo. 


ABENDROTH  &  ROOT 

MFG.  CO., 
28  Cliff  Street,  NEW  YORK. 


,  N.  J. 


J.  C.  BRILL  COMPANY,  -        PHILADELPHIA, 

BUHDEBS  OF  EAILWAT  AND  TEAMWAY  OAES  OF  ALL  GLASSES. 


Special  attention  given  to  the  building  of  Electric  Motor  and  Trail  Cars. 
Iders  ot  Brill  No.  31  Tmokwith  aolid  forged  frame,  and  "Eureka"  Maximum  Traction  Pivotal  Track. 


Two  Hours'  Ride 

i 

1 

Racine  Automatic 

To  Milwaukee. 

4 

li 

g|A.      HIGH  SPEED 

Via  Chicago,  Milwaukee  &  St.  Paul  R'y. 

II 

H  ENGINES. 

Leave  Chicago  3  o'clock  p.  m. 

BfcRHf            From  1  to  125  H.  P. 

Arrive  Milwaukee  5  o'clock  p.  m. 

1 

IjR^^l        Especially  Adapted  for 

Milwaukee  is  a  summer  resort. 

^jl^l              ELECTRIC 

It  is  cool  and  pleasant. 

.^^^nj 

JHgUl                  LIGHTING, 

Its  hotels  are  the  best  in  the  west. 

/s^^M^ 

Start  Saturday  afternoon. 

/    /»  J, 

■       [HA\       high  speed  in  connection 

Come  back  Monday  morning. 

/   L^^i 

f       ^m      ^^^^  economy  is  desired. 

Four  dollars  for  a  round  trip  ticket. 

liS^AU 

f    -iii^^^^        Over  2,500  in  use. 

Parlor  car  seats  reserved  in  advance. 

|Srf^ 

ki       jHKU^r^   r<irrniHne»nd  Tnlinhr 

Chicago  Ticket  office,  207  Clark  Street. 

w^t 

lilih       BOILERS. 

WKk    ,■^    MARINE  ENGINES 
^H'-         AND  OUTFITS. 

]VORTH  t!«TAB  POINTS 

1^5^ 

^' 

Is  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  &  Northern  R.  R.,  and  Is  a  valuable 
publication  for  business  men  and  tourists  who  may 
be  interested  in  the  development  of  the  agrlcult 
Ural,  mineral  and  timber  resources  of  Northern 
Wisconsin  and  the  Upper  Peninsula  of  Michigan. 
This  book,  together  with  an  illustrated  pamphle 
telling  "  IF/jffra  tks  Trout  Hide  ^^  will  be  sent  free 
upon  application  to  Geo.  H.  Heafford,  General  Pas- 
senger Agent.  "North  Star  Route."  Chicago,  111. - 


I  Send  for  Catalogue 
I  describing  our  new  1 
gto  6  H.  P.  Automatic 
,  Engine  and  ■)ller 
uutfit. 


Racine    Hardware   Co., 

W.  F.  PARISH,  Gen'l  Sales  Manager, 

W,  Marquette  Building. 

Works.  Racine.  Wis.  CHICAGO.  ILL..  U.  S.  A. 


^^s^^^s  PHOSPHOR- B. RON ZE 

REC.TRAOE  MARKS.  I  N  GOTS,  CASTINGS,  WiRE,   S  MEET    &C. 

TheRhosphor  BRONZE  Smelting Co.LiMiTED 

2  200WASHINGT0NAVE.,PHILflDELPH|A.,PA. 

^    ORIGINAL  MANUFACTURERS  OF  PHOSPHOR-" 

.,     Bronze  in  the  United  States  and  Sole 
•'*^    Makers  of"ELEPHANT  BRAND"phosphor-Bronze. 
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Westinehouse  Electric  &  Mfe.  Co. 


THE  WURTZ 
NON-ARCING 
LIGHTNING 
ARRESTERS, 


Double  Pole  Non-Arcing:  Metal  Station    Lig:htning 
Arrester  for  Alternating  Current  Circuits. 


Single  Pole  Non-Arcing  Station  Liglitning:  Arrester 
for  Direct  Current  Circuits. 


For  all  kinds  of  Direct  and  Alternating"  Current  Circuits. 
Do  not  require  any  Magnetic  Blow-Out  or  Other  Arc-Bupturiug  device. 

9,000  sold  last  summer. 


NO  DYNAMO  CURRENT.  NO  COILS.    NO  SELF-INDUCTION, 

NO  MOVING  PARTS.  NO  INTERRUPTION  TO  SERVICE. 

NO  FUSES  BLOWN.  NO  INSPECTION  NECESSARY. 

NO  FALLING  OUT  OF  CIRCUIT  BREAKERS. 
NO  ARCING  AND  NO  REPAIRS. 

Extract  from  report  of  The  Franklin  Institnte  on  Wnrtz  Lightning  Arresters. 


The  various  arresters  produced  by  Mr.  Wurtz  are  intended  for  the  protection 
of  electric  lig'htin^  and  power  circuits  from  direct  and  indirect  damage  from 
lightning  discharges,  and  Mr.  Wurtz  has,  apparently,  studied  this  question  in  a 
scientific  and  very  exhaustive  manner. 

With  but  few  exceptions  all  lightning  arresters  commonly  used,  up  to  the  in- 
ventions of  Mr.  Wurtz,  have  been  based  upon  the  fact  that  static  discharges  gen- 
erally tend  to  "ground"  by  the  shortest  distance  even  when  obliged,  in  order  to  do 
this,  to  jump  a  considerable  *'air-gap,"  in  preference  to  taking  a  longer  path  over 
a  much  lower  resistance.'  Such  arresters,  therefore,  have  been  essentially  nothing 
more  than  two  points  or  sets  of  points;  one  being  "grounded"  and  the  other  con- 
nected to  one  or  both  legs  of  the  circuit  to  be  protected. 

An  arrester  of  this  kind,  while  often  affording  a  release  from  the  static  charge, 
would  also  allow  the  dynamo  current  to  follow  upon  the  arc  so  produced,  thus 
producing  either  short  circuit  or  a  dangerous  "ground,"  and  in  both  cases  caus- 
ing an  interruption  of  the  main  working  circuit.  Hence,  the  more  improved 
arresters  of  this  type  were  so  constructed  as  to  break  the  dynamo  arc  as  soon  as 
possible.     This  is  easily  seen  to  be  a  remedy  rather  than  a  preventive. 


Mr.  Wurtz  perceived  this  fact  and  set  himself  to  the  problem  of  constructing 
an  arrester  in  which  the  dynamo  arc  could  not  start,  rather  than  one  which 
would  break  the  arc  when  started.  As  far  as  can  be  judged  from  recorded  data 
he  has  succeeded  in  solving  the  problem  in  a  very  efficient  manner,  botlj  for  alter- 
nating and  direct  current. 

The  operative  features  of  these  arresters  conform  more  closely  to  recognized 
laws  than  those  of  the  devices  previously  known  and  used  for  the  purpose.  The 
instruments  are  cheaper  to  manufacture,  and,  as  far  as  the  Institute  has  been  able 
to  ascertain,  are  very  effective  in  preventing  damage,  and  they  protect  without 
causing  cessation  of  operations. 

In  these  respects  the  Institute  believes  these  inventions  to  be  important  im- 
provements, and  therefore  recommends  the  award  of  the  .Tohn  Scott  Legacy 
Premium  and  Medal  to  their  originator,  Alexander  Jay  Wurtz,  of  Pittsburg,  Pa. 

Adopted  at  the  stated  meeting  of  the  Committee  on  Science  and  the  Arts, 
held  Wednesday,  May  2,  1S94.  JOSEPH  M.   WILSON,  President. 

Countersigned  by  WM.  H.  WAHL,  Secretary. 

ARTHUR  BEARDSLEY,  Chairman  of  the  Committee  of  Science  and  the  Arts. 


PRICES  ON  THESE  LIGHTNING  ARRESTERS  ARE   AS    FOLLOWS: 

Double  Pole  Non-Arcing  Metal  Lightning  Arresters,  for  line  use  on  alternating 
current  circuits  only,  $4.50.  Discounts  as  follows:  i  to  10  arresters,  10  per  cent.;  11  to  50 
arresters,  25  per  cent.;  51  or  more  arresters,  zzV^  P^^  cent. 

Single  Pole  Non-Arcing  Railtvap  Lightning  Arresters^  for  line  use  on  all  direct 
current  circuits  up  to  600  volts,  $4.50.     Discounts  same  as  above. 


Westinghouse  Electric  £  Manufacturing  Co., 


i^iT-rej^xjRca-, 
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^'sv^ 
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PRIMARY  FUSE  SOX 


"'«9' 


i) 


.;TCHSOA.■^^^TRA■iS^ORME 


6000  LIGHT  ALTERMATOR 


GROUND  DETECTOR  TRANSFORMER 


^ 


TRANSFORN'ERS  FOR  6,  ICO  AND  500  LIGHTS 


t%.. 


75  0   LIGHT  ALTERNATOR 


3000  LIGHT  ALTERNATOR 


".0  LIGHT  TRAtJSrORfv'E- 


FORT  WAYNE  ELECTRIC  CORPORATION, 


i='CDF?'r  wi=L"visiE:,  in:iZ)i.a.isi.a.. 


HEW  YOBK  CITY:  315  Broadway. 
CHIOAGQ:  185  Dearborn  St. 
PHILADELPHIA:  907  Filbert  St. 
BOSTON,  MASS.;  IT  Federal  St. 


EOCHESTEK,  N.  Y. :  Powers  Bldg 
COLUME0S,  OHIO:  67  EMt  State  at. 
SAN  FHANCISCO;  Electric  Imp.  Co. , 
35  New  Montgomery  St. 


BBAKCH    OFFICES : 

PITT-^BUKQ,  PA. :  405  Times  Bids. 

NEW  ORLE  \NS,  LA.:  Southern  Electric  Mfg.  &  Supply  Co. 

OVIAHA,  NEB.:  104  Bee  Bldg. 

MINNEAPOLIS,  MINN.,  New  York  Life  Eldg. 


CINCINNATI,  OHIO:  402  Neave  Bldg. 
SAN  ANTONIO,  TEX  :  207  Lasoya  St. 
KICHMOND,  VA  :  Chamber  of  Commerce. 
ST.  LOUIS,  MO.;  60  Turner  Bldg. 
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POROUS  .^"^ 


"WTiy  not  set 
the  best  ? 


,838.   ^^ 


5^*.^    1895. 


■^  Give  ns 

^  trial  order. 


<^^'-CUPS 


ESTABLISHED    1867 

PARTRICK&  Carter  Co. 

Electrical  Supplies 

125  South  2^  St.;  -  Philadelphia 

CATALOGUES  ON  APPLICATION 

Send  BasiDesB  Card  aod  meDtiOQ 

Westehn  Eleotbicias. 


D- 


The  Johnston 
i       Rail  Bond. 


(Palentoa  July  17, 1894. ) 

For  electrical  contact  both  sides  of  tVie  rail  are  used.  The  nuts  have 
twelve  times  the  cross-section  of  the  copper  conducting  rod.  Under  the 
nuts  the  rail  is  smoothed  and  brightened  by  a  special  tool.  The  nuts  are 
also,  smooth  and  bright. 

A  firm  mechanical,  electrical  and  water-tight  joint  is  made. 

The  usual  length  is  30  inches,  of  00  and  0000  copper  rod. 

Address  the  manufacturers, 


John  A.  Roebling's  Sons  Co., 


New  York. 


Chicago. 


San  Francisco. 


TRENTON,  N.  J. 


\(HARLBJiBSLf| 

/CHICAcio?riL,U.5.A| 

-COPPEC   OILBBSf' 

BRASS  0ILBB5!? 

\ZINC  OlLEBd;? 

1M 


ILL. I 


FIRE! 


The  destruction  of  our  works  by  fire  on  April  7,  was  almost  complete. 

We  have  already  resumed  manufacturing  and  are  making  limited  shipments  which  are  daily  increasing. 

Send  us  youv  Orders,    "We  will  fill  them  with  reasonable  dispatch,  or  advise  you  promptly  if  we  cannot. 

CROCKER-WHEELER  ELECTRIC  COMPANY, 

Manufacturers  and  Electrical  Engineers, 


SJe-cvT-  '^Toz' Is.. 


tUZES  UF  TO  «50  H.  P. 


Z'lilla.deliala.la . 


FIRE! 


COMMERCIAL  ELECTRIC  COMPANY, 


118  South  Tennessee  Street, 
INDIANAPOMS,    -    -    INDIANA. 

DYNAMOS  and  MOTORS. 


*1)ynamo 

(^ELTlNGr. 


.gees':.    _-     . 

only    i  PULLEY  COVER. 

WOVEN  Leather  link  belting*-  _Xm^MM}-'^  cement. 


St.  IiOnis,  Mo.,  tr.  S.  A. 


-  "Send Jor(rrcuiar5- 


BRASCHE3:  164  Summer  St.,  Boston;    113  Liberty  St.,  New  Tork;    129  North  3d  St.,  Philadelphia. 


THE  MEDBIRYJlSULAIiON 

*    *y    ALUMINUM  BRONZE 


-  TROLLEY  ;^o.ci 
.^    \  -^-  EQUIPMENT. 

fOR    ELECTRIC  RAILWAYS. 
BEST  IN   THE    ¥irpRLD._ 
THE  Fl  BE  RITE   CoV  "^      ~"~' 

MECHANICVILUE,N.Y. 


rOfx  SALE  /N  £V£/^r  c/yy. 


SELLING  AGENTS: 


Chicago,  III. 
A.  W.  SOLOMON, 

Savannah,  Ga. 

REGER  &  ATWATER, 

San  Francisco,  Cal. 


R.£E.  Fan  Motors. 

DUEABLE,  ECONOMICAL, 
NOISELESS,  SELF-OILING, 
NEAT  IN  APPEARANCE, 
PEICES  LOW. 

Send  for  Circular  and  Price  List  to  ^ 

ROTH  BROS.  &,  CO.| 

MANTTFACTTJBEBS  OF  THE  .    ; 

R.  &  E.  DYNAMOS  AND  MOTORS,        \ 

30  to  34  Market  Street.       -       -       -       CHICAGO,  lUiiX 


Electric  Lighting  and 
Power  Apparatue. 


THE 


The  BrTteh  Double  Aro 
Lamp  Patents  enstalned  b^ 


repeated  decieionB 
ofU.  S,  Courts. 


BRUSH 


ELECTRIC  CO., 


LX)0  candle  power. 


Augencies  In  all  large  cittas. 

The  Russell  &    Officer   Electrical 
Conatroctlon  Co.,  DenTer,  Col. 

Bs^naii  &  HimB.Yobohama,  Japan.  Office  and  Werks,  Cor.  Belden  and  aiason  Sts.* 


CIi£TKL  AJVO,  OHIO. 


.^ 


$3  per  Annum. 


Cepyrieht,  I»5,  by 
ClMtrldkB  PnOtJshJng  Coinpuiy,   Chtcftgo. 


EVERY  SATURDAY. 


I  O  cents  per  Copy. 


Vol.  XVI. 
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No.  22 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 

RUBBER  COVERED.  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

"''H.^Rf HixloN."''         Simplex  Electrical  Company, 

1137  Monadnock  Block.  CHICAGO. 75-81   Cornhill,  BOSTON,  MASS. 

INSULATED  WIRES  and  CABLES 

Aerial,  TTndergrroiind  and  Submarine, 

for  Telephone.  Telegraph,  Licht  and  Power. 

B.ERITE  TAPES. .  Write  for  catalogues,  samples  and  prices. 

TT.  B.  BBIXET',  Mfr.,  J.  B.  SAM,  een'l  Agent 

803  Broadway,  SJew  Xork. 
S.  F.  B.  alOBSB  A  CO.,  CAI.IFOBNIA  BJiEC.  WKS., 

Chicago,  III.  San  Francisco,  Cal . 

KEVr  OBIiBAUrs  EI.EC.  CO.,  New  Orleans,  L.a. 


Curve  Shoiuinq 
Hiin1*eunrr  *T     audi,  Poui,P  *)  \\it  HicUri  ooJ  Aha  Isnbs 


II 


WE  GUARANTEE  THE  RESULT  ON    PACKARD   LAMPS. 

aiEir  VOKK  and  OHIO  CO.,  M'arren.  Ohio. 

ANDERSON  STEEL  TROLLEY  POLES  AND  HARPS. 

PIVOTAL  BOSTON  TROLLEYS. 

Beeeived  only  Award  for  Trolleys  at  Chicago, 

Manufactured  by    AI/BEBT  &  J.  K.  ANDBBSON,    289-293  A  St.,  Boston,  Mass. 


KEYSTONE  INSTRUMENTS. 


Ceo.  L.  Colgate  Company, 

186  liiberty  St.,  New^  Torb. 


WlU^KD  L.  OANDEE, 
H.  DUKANT  OHEEVB; 


^  >  Business  Managers. 


GEO.  T.  MANSON, 

Genn  Supt. 


W.  H.  H0DGIN8, 

Secretary. 


THE  OKONITE  COMPANY, 


*.0N'^: 


LUITED, 


13  Park  Row,  New  Yorkc 

INSULATED 

WIRES  ANpCABLES, 

For  Aerial,  Submarine  and  Undergrbund  Utt. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Tape. 

BBA.XCHES:Clilcagu,  Buston,  Philadelphia,  Pittsbargh,  Minneapolis,  Cincinnati, 
Kansas  City,  Omaha,  Loaisvllle,  St.  Louis,  San  Francisco,  London  and  So.  America. 


IMPORTED 


Carbons 


FOR  ARC  LIGHTS. 


EQUALTOTHE 


BEST. 

Kept  in  Stock. 
55  8.  Canal  St., 


Ed.  Wertheim.Tm 


CACO. 


MANUTAOTUKEB  OF 

inrSUIaATESD    XSIiXSGTRIG   IKTIRE, 

FI^EXIBLE  COXeX>S  and  CA.BX^H:S. 

«0O  and  ao*  Kerth  TMrd  Street.  PHII/APEIiPBIA,  PA. 


BEST  OF  ALL  IS 

Blade  by  J.  H.  BlTIinSEI,Ii  d:  ^'O.,  96  COTtlandt  St.,  IVew  Torfc. 

Beit  Construction  and  Ingredients.  Strongest,  most  Durable  and  Bellable.  Size  6z3H,  W  cti.  per  wU. 

LIBEBAI.  DISCOUNTS. 

~VERDICT-^^COLUHBIA'°gE-g.BEST. 

THE  COLUMBIA  INCANDESCENT  LAMP  COMPANY. 

Main  Office  and  Factory:  1910,  1912, 19U  Olive  Street,  ST.  LOaiS. 
OHIOAGO  OPFIOE:  1236  Monadnock  Bailding.  NEW  YOHK  OFFICE;  1103  Havemeyer  Balldlne 

BOSTON  OFFICE:  620  Atlantic  Avenne.         SAN  FE.ANCISCO  OFFICE;  Panl  Seller  Electrical  Worka 
Lamps  in  stock  at  branch  offices. 

WESTON  ENGINES. 

High  Pressure  Boilers. 

Complete  Power  Plants. 

Estimates  and  Drawings  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 

REPRESENTATIVES. 

-  3  JULIAN  SOHOi^L  &  CO.,    -  136  Liberty  St.,  N.  Y.  City. 
g:  HOFFMAN-RDSSELL  CO.,  -    82  Late  St,  Chicago,  lU. 

8CEANT0N  SUPPLY  &  MACH'T  CO.,  -    Soranton,  Pa. 

THOS  K  CARET&BKOS.  CO.,  2G Light  St„Baltimore,Md. 


OFFICE  AND  FACTORY: 

SAIVI>VtSK.Y,  OHIO. 

C  AGENTS:  ) 

C.  J.  Mayer,  Betz  Bldg.,  Philadelphia,  Pa. 
Smith  &■  Wallace,  Hamilton  St.,  Boston,  Maaa. 
Ed.  P.  Sharp,  44  Niagara  St.,  Buffalo,  N.  Y. 
Arthur  8.  Partridge,  Bank  o£  Commerce  Bldg., 

St.  Louia,  Mo. 
Standard  By.  Supply  Co.,  Monadnock  Bldg., 

Chicago,  111. 
Eeger  &  Atwater.  214  Pine  St.,  San  Francisco, 

California. 


ROLL-DROP 


aOMMUTATOB  BARS. 


FOREST  CITY  ELECTRIC  WORKS, 


Cleveland,  Ohio. 


GRAPHITE     SP£CIAI<TI£S 

FOB     KIiBOTBICAIi     USES: 

OmpUte  Bods  of  Tanons  Iiengthe,  front  I-S  OIi^  to  lOO  ohina  Bealataiiaa 

to  tho  Inch.    Hraplilte  Boxes  and  Omcibles,  Besutine  Haata 

of  4.000  Degrees.    Inanlvlea  fJladly  Answered; 

IPS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 
STEAM  ENGINEERING 

(^stationary,    Locomotive    or  Mai-ine);  Mechanics;  Mechanical  Drawing;  MectHcity; 


and  the  English  Branches.  Students  make  rapid  progress  in  learning  to  Draw  and  L«i-^-^^*jj.-j 
Letter.  The  Steam  Engineering  coarse  is  intended  to  qaallfy  engineers  to  secure  g^m-jgOt^^ 
Licenses.     Send  lor  free  Circular,  stating  the  subject  you  wish  to  study,  to 

Tlie  International  Correspondence  Schools^  Scranton,  Pa. 

THE  BALL  ^  WOOD  COMPANY, 

Bnilders  of  ImproTod  Antomatio  Cut-o£F  Engines* 


iiiii-.n'  .'ii  ESEBf  TATI  VES  : 
Stern  &  Silverman,  707  Arch  St.,  Philadelphia.  Pa.  0.  E.  Sergent,  Fort  Dearborn  Bldg.,  Chicago,  111. 

George  M.  Kenyon,  Endicott  Arcade,  St.  Paul,  Minn.      James  k  Company,  Chattanooga.  Tenn. 


STANDARD  DNDER6R0UND  GABLE  CO.,  WIRES  and  CABLES 

THE  ROOKEKT,  WESTINGHOUSE  BUILDING,  TIMES  BUILDING,  ^(     I    I   I  ^B  ^#  MUM  %#  ^^  ■#   ■■  ^H  ^^  ■ 

CHICAGO.  PITTSBURG.  NEW  YORK,  _  ,_^^  ^  f. 
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ORNAMENTAL. 

NOISELESS. 


■S2  Yolts. 
104.  Volts. 


COMPACT. 

EFFICIENT. 


10  Incii  Kan. 
la  IrLCla  I^a.n. 


SKLK-ST^ARTINQ 


MOTORS 


X*OZl. 


ALTERNATING 

.  60  Cycle— 125  Cycle 

CIRCUITS. 

1,800    REVOLUTIONS    PER    MINUTE. 


The  Armature 

is  a  wheel  made  of  iron, 
steel  and  copper.  It  has 
no  insulation  to  break  down 
and  no  small  conductors  to 
overheat     

No  Commutator. 

No   Brushes. 


The  Field 


is  multipolar.  The  poles 
are  wound  with  thoroughly 
insulated  wire,  well  protected 
against  damage 


No   Rheostat. 

No  Friction. 


GENERAL  ELECTRIC  COMPANY 

MAIN  OFFICE,  SCHENECTADY,  N.  Y. 


P 


SALES  OFFICES: 


]lk>stoD,  Mass.,  x8o  Summer  Street. 

New  York.  N.  Y.,  44  Broad  Street. 

Syracnse,  N.  Y.,  Sedgwick.  Andrews  &  Kennedy  Bldg. 

Baffalo,  N.  Y.,  Erie  County  Savings  Bank  Building. 

Kiiladelphia,  Pa.,  509  Arch  Street. 

Baltimore,  Md.,  227  East  German  Street. 

Pittsburg,  Pa,,  Times  Building. 


Atlanta,  Ga.,  Equitable  Building. 
Cincinnati,  Ohio,  420  West  Fourth  Street. 
Columbus,  Ohio,  14  North  High  Street. 
Nashville,  Tenn.,  308  North  Summer  Street 
Chicago,  111.,  Monadnock  Building. 
Detroit,  Mich.,  13  Rowland  Street. 
Omaha,  Neb.,  309  South  13th  Street. 


Foreign  Dept.  I  g^Xnffi?e,^44 


Broad  St. 


Kansas  City,  Mo.,  New  York  Life  Building. 
St.  Louis,  Mo.,  Wainwright  Building. 
Dallas,  Tex.,  Corner  Elm  and  Griffin  Streets. 
Helena,  Mont.,  Electric  Building. 
Denver,  Colo.,  505  i6th  St.,  Kittredge  Bldg. 
San  Francisco,  Cal.,  15  First  Street. 
Portland,  Ore.,  Front  and  Ankeny  Streets. 
Seattle,  Washington,  Bailey  Building. 

Canada,  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ont. 
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Central  Electric  Co. 

Davis  Elec.  Co.,  W.J. 

Diehl  A  Co. 

Dieterichs-Warwick  El    Co 

Interior  Conduit  A  Ins.  Co. 

Roth  Bros,  A  Co. 
FeedW^ater  Seaters. 

Goubert  Mfg.  Co. 
Fibre. 

Butler  Hard  Rubber  Co. 

Vulcanized  Fibre  Co. 
Fire  Alarms. 


Fuse^Vlre. 

Brixey,  W.  R. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Fiberite  Co.,  The. 
General  Electric  Co. 
Independent  Electric  Co. 

G&a  Ijigbtlng,  Electric. 

Partrick  A  Carter  Co. 

tirear«. 

Besly  ACo.,  Chas.  H. 
Nuttall  Co.,  R.  D. 

C^enerai  Elec.  Supplies. 

Anderson,  Albert  A  J.  M. 
Andrae  A  Sons,  J. 
Besly  ACo.,  Chas.  H. 
Brodie  Electric  Co. 
Bryaut  Electric  Co. 
Bunnell  ACo.,  J.  H. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Colgate  Co.,  Geo.  L. 
Cutter  Electrical  A  Mfg.  Co. 
Dearborn  Electric  Co. 
Dieterichs-Warwick  El.    Co. 
Electric  Aptliance  Co, 
Electric  Protection  Co. 
Elliott-Lincoln  Elec.  Co. 
Farr  Tel.  A  Const.  Supply  Co. 
Forest  City  Elec.  AVks. 
General  Electric  Co 
Interior  Conduit  A   Ins.  Co. 
Little.  F.  P.  Elec.  C.  A  S.  Co. 
Louisville  Elec,  Works. 
Metropolitan  Electric  Co. 
Morris  AMacCurdy; 
Nashold  Cleat  Co. 
Partrick  A  Carter  Co. 
Perkins  El.  Switch  Mfg.  Co. 
Piatt,  O.  S. 

Proctor-Raymond  Elec.  Co. 
Queen  vt  Co    Inc. 
Sioux  City  Brass  Works. 
S  K.C.  Specialty  Co. 
Sweet  Elec.  A  Mfg.  Co. 
Thaver  Electric  Co. 
Wallace  Electric  Co. 

(ii^lobes    and     Electrical 
G^lass'ware. 

Edgerton  Pottery  Co. 
Edwards.  W.  S,  Mfg.  Co. 
Hemingray  Glass  Co. 

Crrapbite  Specialties. 

Besly  A  Co.,  Chas.  H. 
Dixon  Crucible  Co.,  Jos. 

Hard  Rubber  Ooods. 

Butler  Hard  Rubber  Co. 
Fiberite  Co,.  The. 
Newton  Rubber  Wks. 

Insulators  and  Insuiat* 
ing  materials. 

Anderson,  Albert  A  J.  M. 
Andrae  A  Sons,  J. 
Brixey,  W.  R. 
Brodie  Electric  Co. 
BunnellA  Co.,  J.  H. 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Crocker-Wheeler  Elec.  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Dearborn  Electric  Co. 
Electric  Appliance  Co. 
Empire  China  Works. 
Farr  Tel.  A  Const.  Supplv  Co. 
Fiberite  Co.,  The. 
Hart  A  Hegeman  Mfg.  Co. 
Hemingray  Glass  Co. 
Interior  Conduit  A  Ins.  Co. 
Johns  Mfg.  Co.,  H.  W. 
Little,  F.  P.  Elec.  C.  A  S.  Co. 
Munsell  A  Co..  Eugene. 
Nashold  Cleat  Co. 
National  India  Rubber  Co. 
Newton  Rubber  Wks. 
New  York  Insulated  Wire  Co. 
Nuttall  Co.,  R.  D. 
Okonite  Co.,  The. 
Partrick  A  Carter  Co. 
Phillips  Insulated  Wire  Co. 
Piatt.  O.  S. 

Roebling  s  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Paint  Co. 
Standard  Underground  C. Co. 
Wallace  Electric  Co. 

Insulated      Wires     and 
Cables— Uagnet  Wire. 

American  Electrical  Works. 
Brixey,  W.  R. 
Brodie  Electric  Co. 
Bunnell  A  Co,.  J.  H. 
Central  Electric  Co. 
Dearborn  Electric  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
Farr  Tel.  A  Const.  Supply  Co. 
General  Electric  Co. 
Independent  Electric  Co. 
Louisville  Elec,  Works 
Metropolitan  Electric  Co. 
Moore,  Alfred  F. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Partrick  A  Carter  Co. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Co, 
Wallace  Electric  Co. 
Western  Electric  Co. 

liamps.  Incandescent. 

Aetna  Electric  Works. 
Am.  Electrical  Mfg.  Co. 
Automatic  Elec,  Spec.  Co. 
Buckeye  Electric  Co. 
Central  Electric  Co. 
Columbia  Inc.  Lamp  Co. 
Dearborn  Electric  Co 
Electric  Appliance  Co. 
Ft.Wayne  Elec.  Corporation. 
General  Electric  Co. 
Globe  Electric  Light  Co. 
New  York  A  Onio  Co. 
Partrick  A  Carter  Co. 
United  Elec.  Imp.  Co. 
Westinghouse  Elec.AMfg  Co. 

Ligbtnlng  Arresters. 

Colgate  Co  .  Geo.  L, 
Diamond  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co, 

magnet  Wire . 

(See  Insulated  Wires.) 
meebanlcal  nacbinery. 

Besly  ACo.,  Chas.  H. 
Harrington,  Son  A  Co.,  E. 
Lukens  Iron  A  Steel  Co. 

mica. 

.    .TfihTifl  Mftr  Ca  .  TT.  W. 


Co. 


mining  Apparatus,  Elt-c, 

General  Electric  Co. 

Independent  Electric  Co. 

Westinghouse  El.  A  Mfg. 
motors. 

Andrae  A  Sons.  J. 

Brush  Electric  Co. 

C  A  C   Electric  Co. 

Central  Electric  Co. 

Commercial  Electric  Co. 

Crocker-Wheeler  Elec.  Co. 

Dieterichs-Warwick    El    Co 

Eddy  Elec,  Mfg,  Co. 

Elliott-Lincoln  Eleo.  Co 

Ft.Wayne  Elec,  Corporation 

General  Electric  Co 

Interior  Conduit  A  Ins.  Co 

Louisville  Elec.  Works 

Roth  Bros.  A  Co 

Royal  Electric  Co. 

Sioux  City  Brass  WorKs 

Stanley  Elec.  Mfg.  Co 

Wagner  Elec.  Mfg.  Co 

Walter  Mfg    Co. 

Wallace  Electric  Co. 

Westinghouse  El.  A  Mfg.  Cp. 
Packing. 

Besly  ACo.,  Chas.  H. 

Garlock  Packing  Co. 
Paints. 

Morris  A  MacCurdy 

Standard  Paint  Co.  *" 

Patents. 

Gooch,  Chas.  J. 

Pbospbor  Bronze 

Phosphor  Bronze  Sm. Co.  Ltd 
Pianos  and  Organs 

Beethoven  Piano  A  Organ  Co. 
Platinum. 

Baker  A  Co. 
Poles. 

Morris.  Tasker  A  Co 

Nuttall  Co.,  R.  D 

Valentine-Clark  Co, 
Porcelain, 

Empire  China  Works 

General  Electric  Co 

Hemingray  GJaas  Co, 
Pnblisbers,  Electrical. 

Electrician  Publishing  Co 
Pusb  Buttons 

Central  Electric  Co. 

Electric  Appliance  Co 

Partri?i  .\  Carter  Co. 
Bbe  (Mfn^g. 

Central  Electric  Co 

General  Electric  Co. 
Sal  Ammoniac. 

Klipsteln  ACo.,  A 

t^eparators. 

Goubert  Mfg.  Co 
Bilb  Braid. 

Boston  Braid  Mfg    Co 
Hpeabing  Tubes. 

Central  Electric  Co 

Electric  Appliance  Co 

Ostrander  A  Co.,  W    R 

Partrick  A  Carter  Co 
Speed  Indicators 

Besly  ACo.,  Chas.  H. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co 

Queen  A  Co.  Inc. 
Steam  Keating. 

Goubert  Mfg.  Co 

Webster  ACo.,  Warren 
Storage  Batteries. 

Boswell  A  Co.,  D   E 

Bradbury-Stone  Eleb.    S    Co 

Electric-Power  Storage  Co     ' 

Electric  Storage  Battery  Co 

Porter  A  Buerdorf. 
Street  Cars. 

Brill,  J.  G.  Co. 
Tapes.  Cnsulating 

American  Electrical  Works 

Brixey,  W.  R. 

Central  Electric  Co. 

Electric  Appliance  Co 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonite  Co. ,  The. 

Phillips  insulated  Wire  Co 

Roebling's  Sons  Co.,  J  a 

Simplex  Electrical  Co 

Standard  Paint  Co 
Telegrapb  Apparatus. 

Electric  Appliance  Co 

Partrick  A  Carter  Co 

Western  Electric  Co 
Tel  epb  ones. 

Andrae  A  Sons,  J. 

Central  Electric  Co 

Farr  Tel.  A  Const.  Supply  Co 

Gillette,  E.  A  P.  ' 

Gustafson,  W.  A. 

Mo  Telephone  Mfg.  Co 

Partrick  A  Carter  Co. 

Phila.  I'elephoae^Co 

Public  Telephone  Co 

U.  S.  Tel.  Const.  Co 

Universal  Telephone  Co 

Western  Electric  Co. 

Western  Tel.  Const.  Co 
Tran  sfOrmers . 

Central  Electric  Oo. 

Diamond  Electric  Co. 

Ft.Wayne  Elec.  Corporation 

General  Electric  Co. 

Homberger  Elec.  Mfg.Co 

Louisville  Elec.  Works 

Royal  Electric  Co. 

Stanley  Electric  Mfg.  Co 

Wagner  Elec.  Mfg.  Co 

Wallace  Electric  Co 
Trolley  Cord. 

Samson  Cordage  Wks. 
Tracks.  Electric  Car 

General  Electric  Co. 

Westinghouse  El.  A  Mfg  Co 
Turbine  ^Vbeels . 

Dayton  Globe  Iron  Works  (;o 

Smith.  S.  Morgan. 

Stillwell-Blerce     A      Smith- 
Vaile  Co. 
Universities . 

Chi.  Shorthand  Institute. 

Int.  Corr.  Schools. 

Rose  Poly.  Institute. 

Sclentiiic  Machinist  Co. 
Water  Wbeels. 

Smith,  S.  Morgan. 
Wire,  Bare. 

Anderaon.  Albert  A  J.  M. 

Besly  A  Co.,  Chas.  H. 

Bishop  Gutta  Percha  Co. 

Brixey,  W.  R. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Electric  Co. 

National  India  Rubber  Co 

Nuttall  Co.,  R.  D. 

OkoniteCo.,  The. 

Phillips  Insulated  Wire  Co. 

RnnhllTlir'a  Rnna  Hn       T       A 
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SCHEEFFER'S  RECORDINQ 

WATT-METER. 

For  Alternating  Circuits.      No  Comntator.   No  Brnslies. 

Registers  Direct  Actual  Power  Consumed. 
EASILY  ADJUSTED.  ABSOLUTELY  RELIABLE. 


DIAMOND  TRANSFORMER. 

Simplest,  Safest  and  Best. 
FOE  ANT  VOLTAGE.  FOR  ALL  SYSTEMS. 


Cliiraso  Office.  1307  Slanhattan  BaiL.aiis, 
Ceniral  Electric  Co.,  l^elliag  Aeents. 


DIAMOND  ELECTRIC  CO.,  Peoria,  III. 


The  Blectric  Storage  P>attery  Co. 


DREXEL  BUILDING 

PHILADELPHIA,  PENNSYLVANIA 


Coif  OWNERS 
*^         of  all  Storage  Battery  Patents 
heretofore  controlled  by  the 

General  Electric  Co. 

The  Brush  Electric  Co. 

The  Edison  Electric  Light  Co. 

The  Consolidated  Electric  Storage  Co, 

The  Thomson-Houston  Electric  Co. 

General  Electric  Launch  Co. 

The  Accumulator  Co, 


Catalogue  giving  capacitiee,  dimensions, 

weights,  prices,  etc.,  on 

application. 


^^. 


SOLE 
MANUFACTURERS  OF 


hloride  Accumulator 


!tt;:ti:::inuituiiiiim!r,;iitt 


TRADE  MARK 
REG.  SEPT  n.  iX„ 


^^ 


Cxper'ience  absolutely  proves  that 
Electric  Light  and  Power 
Plants  cannot  be  reliably 
or  economically  operated 
without  Accumulators. 


ELECTRICAL  STORAGE  CELLS   OF   ANY   DESIRED   CAPACITY 


IMPORTED  CARBONS! 

GENERAL  INCANDESCEN^T  ARC  LAMP  CO.'S 

BERGMANN  LAMPS.       KNIGHT  ARC  LAMP.     , 

The  Above  Lines  Include  ARC  LAMPS  for  Every  Service. 

Address  Inquiries  to  JEkim    MSm     ^^v/ JtCXLi  jL  •  General  Sales  Agent, 
Room  714  Havemeyer  Building,  NEW  YORK  CITY. 


Tune  I,  i8qs 
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Interior 
Conduit 
Supplies. 


When  you  order  PharOS  LaiTipS 

give  us  the  c.  p.,  voltage  and  base  wanted.  You 
will  be  thoroughly  satisfied  with  the  quality;  with 
the  efficiency;  with  the  average  life  and  with  the 
finish  and  general  appearance  of  the  lamp.  The 
bulbs  are  blown  from  first  quality  clear  glass,  no 
bubbles  or  quirls.  The  bases  are  attached  in 
an  improved  manner,  lamps  will  not  become  loose. 
The  filaments  are  substantially  made  and 
will,  without  injury,  stand  an  unusual  amount  of 
variation  in  voltage.  We  will  be  pleased  to  have 
your  order  for  100  as  a  trial  lot. 


Railway  Supplies. 

Our  line  of  Railway  material  includes  the 
best  specialties  that  have  been  put  on  the  market. 
We  are  the  general  western  agents  for  the 
Billings  and  Spencer  drop-forged  trolley  equip- 
ments, and  carry  a  complete  stock  in  our  Chicago 
warerooms. 


GENERAL  WESTERN  AGENTS 

Okonite  Wire.     Interior  Conduit.      Liindell  Fan  Motors.     Helios  Arc 
Lamps,  Direct  or  Alternating. 


Central  Electric  Company, 

173=175  Adams  5t., 


CHICAGO. 


Diamond 
Transformers 


An  Episode  of  the  Chicago 

Road  Race 

Which  perhaps  explains  that  wonderful 
burst  of  speed. 


Qarton 

Lightning 

Arresters. 


BRANCHES: 


Southern  Electrical  Supply  Co.,  St.  Louis. 
Gate  City  Electric  Co.,  Kansas  City. 


I 
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INCANDESCENT  LAMPS. 


WE  ti 

MANUFACTURE 
THE 


GLOBE. 


PP  LIFE  AND 
EFFICIENCY 
CUARANTEED. 


New  Process  of  Exhaustion  by  Mechanical  Vacuum  Pump.     Absolutely  Dry  Vacu"m.     Samples  and  Prices  Furnished 

on  Application.     Correspondence  Solicited. 

GLOBE  ELECTRIC  LIGHT  CO.,  8  Clifton  St.,  ROXBURY,  MASS. 


.A.^E:]snr^^  vy^.A.i^T^E:jZ). 


W^FRITT^    LJ^. 


THE  UPTON  ARC  LAMP 

For  All  Circuits. 

The  Cheapest  to  Buy,  Use  and  Maintain. 

Direct  current  lamps,  constant  potential,  with  globe 

and  resistance,  to  burn  8,  II,  14  hours,                    -        S  1  2.00 

Alternating  current  lamps  and  globe, j  4.00 

Series  current  lamps  and  globe, |  4.O0 

Standard  Thermometer  Co., 

The  Original  Maaufactnrers  of  the 

SIMPLEX,   WABD  and  KNIGHT  LAMPS. 

OKONITE  WIRE. 
OKONITE  TAPE. 

FU 
BG 

WESTERN 

CHICAC 

MANSON    TAPE 

LL  STOCK  .   .   . 
(TTOM  PRICES. 

ELECTRIC  COMPANY, 

0.                   NEW  YORK. 

CHARLES  >.  BRMV1HALL.  Selling  Agent,  39  Cortland!  Street,  NEW  YORK. 

SIITCE  KLiLRCH    1st 

Our  New  %5J  Electric  Lig;ht  ani  Power  GonlroUers 


HAVE  BEEN  ADOPTED  BY  CENTRAL  STATIONS 


5,000 


OPERATING 
ARC     LAMPS     AND 


60,000 


INCANDESCENTS. 


They    are    the  Only   System   which   will   Cut  nSr  your 
Motors,  Arc  Lights,  Converters,  Transformers, 
from  your   Central   Station. 


OUR  GENERAL  WESTERN  AGENTS  ARE 

WALLACE  ELECTRIC  CO.p  307  dearborn  sl,  Chicago. 

ELECTRIC  SELECTOR  k  SIGNAL  CO.,  45  Broadway,  New  York. 


June  I,  1895 


WESTERN    ELECTRICIAN. 


i^^ 


^ 


'^ 


WILL  YOU  BE  IN  IT?  YES! 


a; 


% 


%.*° 


% 


% 
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THE  BOUDREAUX  DYNAMO  BRUSH. 


i^ 


s^^- 


^e 


^o 
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^^ 


EACH  LAYER  OF  THIS  ANTI-FRICTION   METAL 


1-1^50    PART    OF    1     INCH    THICK. 


Av 


'>r. 


kA. 


% 


M 


'fJVn 
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Mailers  Building, 
CHICAGO. 


Postal  Telegraph  Building, 
NEW  YORK. 


^ 


'<e 


Sole  Agent  for  Canada,  R.  E.  T.  PRINGLE,  Montreal,  Que. 


^^^ 


THE   NEW  >ETNA   LAMP 


-'iiipnii*x 


\ 


PATENT  APPLIED  FOE. 


YOU  DON'T  SEE  THE  TWIST  IN  THE  FILAMENT. 

THIS  LAMP  is  specially  adapted  to  street  and  general  railway  and  steamboat  use, 
because  it  is  absolutely  non-vibratable,  and  we  guarantee  for  it  50  per  cent,  longer  life 
I  and  better  service  than  any  other  lamp  now  on  the  market.    The  filament  will  not  droop 

)]>)>.  or  get  out  of  shape  while  in  use,  no  matter  at  what  angle  it  is  burned. 

f  A.  good  lam,p  at  a  fair  price.    Ordinary  lamps  at  ordinary  prices. 

AGENTS  WANTED  IN  LEADING  CITIES. 

WRITE  US.      ^tna  Electric  Works,  Hartford,  conn. 


EDDY  GENERATORS. 

Direct  Connected  or  Belted  for  Electric  Railways,  Central  Stations,  Isolated  Ligbting  or  Power  Plants. 

EDDY  MOTORS-SLOW,  MEDIUM  OR  HIGH  SPEED. 

We  build  all  necessary  apparatus  for  the  transmission  of  Electrical 
Power  through  factory  or  other  buildings. 

THE  EDDY  ELECTRIC  MFG.  CO., 

WINDSOR,  CONN. 


HEW  YOBK  OFFICE,  HATJBMEVEB   BL,De. 

REPRESENTED  BY: 

Walter  C.  Illrlntire  &  Co.,  506  Commerce  St.,  Philadelphia,  Pa. 
Western  Electrical  Supply  Company,  St.  l^onls.aio. 

F.  P.  liittle  Electrical  Constrnction  &  Supply  Co  ,  Buffalo.  X.  Y' 
W^.  T.  Osborn,  Kansas  City,  91o. 

I>.  P.  WOSI.INE,  30  Olver  »t., Boston,  Vass. 

All  Our  Apparatus  Guaranteed  as  Represented. 
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The  C  &  C  Electric  Co. 


MANUFACTURERS    OF 


4%"^^^^^^     Bipolar  ^  Multipolar  Dynamos, 


Automatic  and   Hand  Controlled   Motors, 

Complete  Plants  for  Power  Transmission, 

Isolated  Lighting  Plants,     Central  Station  Apparatus. 


With  our  Extensive  Worlcs  we  are  prepared  to  fill  promptly 
all  orders  for  1  H.=P.  to  250  H.=P. 

GENERAL    OFFICES  .-  WORKS  : 

143  LIBERTY  ST.,  NEW  YORK.  GARWOOD,   N.  J. 

(  CHICAGO,  Monadnock  Building.  *^"  Central  R.  R.  of  N.  J. 

BRANCH  OFFICES :  \  BOSTON,  63  Oliver  Street.    CLEVELAND,  Cuyahoga  Building. 
(  PHILADELPHIA,  633  Arch  Street. 


HELIOS  ELECTRIC  COMPANY, 

Factory  and  Offices, 

1310  Filbert  Street,  Philadelphia,  Pa. 

We  have  no  Stock  nor  Old  Style  Lamps  that  we  must 
get  rid  of  at  any  price— no  junk. 

THE  HELIOS  LAMPS 

Are  the  latest  patterns  and  newest  type.  Our  Lamps  are  much  in  advance  of  any  lamp 
now  on  the  market,  because  they  are  New  and  of  Latest  Designs. 

Our  ALTERNATING  LAMPS  have  Reflector  Plates.  Our  DIRECT  CURRENT 
Lamps  do  not  see-saw.  Our  Focusing  Lamps,  both  Direct  and  Alternating,  are  espe- 
cially adapted  for  photo-engraving  and  stereopticon  work. 


Anchor  Electric  Co.,  New  England  Agents, 

Boston,  Ma^e. 
Central  Electric  Co.,  Western  Asents,  Chicago. 
Moore  &  Baylis.    Agents  for   Western  New  York, 

Buffalo,  N.T., 
Globe  Electrical  Supply  &  Construction  Co.,  New  York 

City  Agente,  Vandam  and  Greenwich   Streets, 

New  York. 


Mountain  Electric  Co.,  Agents  for  Oolorado,  Utah, 
WyomiDg  and  New  Mexico,  Denver,  Col. 

Machinery  Supply  Co..  Agents  for  Southern  Cal- 
ifornia and  Arizona,  Los  Angeles,  Cal. 

W.  T.  M.  Mottram.  Agent  for  Texas,  Dallas,  Tex. 

Canadian  General  Electric  Co.,  Canadian  Agents, 
Toronto,  Canada. 

California  Electrical  Works,  San  Francisco,  OaL 


MOULDED 
MICA 


TROLLEY  LINE  INSULATORS. 


Hangers,  Pull-Overs,  Bracket  Arm  Insulators,  Guard 

Wire,  Feed  Wire,  Giant  Strain  and  Section  Insulators, 

Frogs,  Crossings,  Rail  Bonds,  Etc.,  Etc. 


VULCABESTON   Heat-proof  Insulation  for  Magnet  Spools,  Bushings, 
Controller  Parts,  Etc. 
ASBESTOS  for  Fire-Proofing  and  Electrical  Purposes. 


H.   W.   JOHNS   MFG.   COMPANY, 

340  and  242  Randolph  Street,  CHICAGO,  ILL. 

NEW  YORK.  PHILADELPHIA.  BOSTON. 


Receivers. 


Receivers'  Sale, 

By  authority  of  the  Supreme  Court,  stock 
of  Electric  Construction  &  Supply  Co., 
consisting  of  "Ward"  and  "Knight"  lamps 
and  parts  of  same;  carbons,  domestic  and 
imported;  search  lamps,  iron,  with  parabolic 
reflectors.     For  list  of  fittings  and  material 

address         CHAUNCEY  G.  PARKER. 
THAD.  T.  GROVER, 

14  Cortlandt  Street,  New  York. 

Sale  closes  two  tnonths  from  date. 

THE  BEST 
ELECTRIC  FAN 

On  the  Market. 

For  Alternating  Current, 
IVound  for  50  or  lOO  volts. 

The  Fan  Is  14  Inches  in  diameter. 
Will  always  start  when  current  is  on. 
Positively  self-lubricating,  will  run  a  whole 

season  without  looking  after. 
It  is  so  coDstructed  as  to  make  it  next  to 

impossible  to  get  out  of  line. 
It  IB  carefully  made  In  every  detail,  almost 

noiseless,  and  does  not  throw  sparks. 

Agents  Wanted  in  Different  Localities. 

For  further  information  address 
THE 

W.  J.  Davis  Electric  Co., 

FITTI^FIEIiD,  9IA8IS. 


AN  EMPHATIC  SUCCESS! 
THE  DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 


DIEHL  &   COMPANY,   386   BROADWAY,    NEW   YORK. 


June  I,  1895 


WESTERN    ELECTRICIAN. 


"When  the  pie  was  opened 
The  birds  began  to  sing." 


LET  EVERYBODY  PASS  UP  HIS  PLATE  FOR  A  SLICE. 


Tk  Perkins  EMric  Switch  Mfl  Co., 


HARTFORD,  CONN. 


New  York, 

219  Havemeyer  Bldg., 

C.  I.  Hills,  Mgr. 

Chicago, 

1537  Monadnock  BIdg., 

G.  W.  Conover,  Mgr. 


Philadelphia, 

806  Walnut  St., 

O.  D.  Pierce,   Mgr. 

Boston, 
1  82  Summer  St., 
F.  B.  Smith,  Mgr. 


WESTERN    ELECTRICIAN. 


June  I,  1895 


THE  LATEST. 


THE  BEST. 


THE 


Phoenix 

TRANSFORMER. 

Embodies  every  poin',  essential  to 
A  PERFECT  Transformer. 

WE  GUARANTEE 

THE  HIGHEST  EFFICIENCY 
AND  CLOSEST  REGULATION 

EVER  ATTAINED. 


Its  Mcchaaical  tf^ODStrartion  niakcB 

it  the  MlAIPXiBNT  Ti'dus- 

former  made. 


To  try  one  is  to  adopt  it  for  your 

FUTURE  STANDARD. 

LoilsTillfi  Electflcal  Worls, 

LOUISVILLE,  KY. 


The  M.£B.  Telephone  Go. 

Own  letters  patent  No.  361,124, 
issued  Aug.  12,  1887,  which  covers 
all  possible  forms  of  Battery  Trans- 
mitters in  which  the  Electrodes  are 
not  in  constant  contact,  and  they 
are  not  affected  in  any  way  by  the 
Berliner  Transmitter  Patent.  Send 
in  your  orders. 

THE  U.  S.  TELEPHONE  CONSTRUCTION  CO, 

GENERAL  AGENTS, 

Bullitt  Building,     .     .      Philadelphia. 

C-S  SPECIALTIES. 

G-S  Flush  Double  Push  Switch. 

Single  Pole — Double  Pole— Com mutatloii;  3  Wire,  4  Wire. 

C-S  Flush  Key  Switch. 

Single  Pole— Double  Pole— 8  Wire. 

C-S  Flush  Automatic  Switch,  n 


single  Pole. 


ELECTRICALLY 
MECHANICALLY 
ARTISTICALLY 


PEERLESS. 


O-S  V  luk  Donbla  Pnlii  Svltoh— Doable  Pole, 


THE  GUnER  ELECTRICAL  &  MFG.  CO., 

m  So.  11th  street,  PMIaOelphia,  Pa.,  V.  B.  A. 


S5  TO  $15  TEIaXSPHONEIS. 

Supplies  of  Every  Description. 

Transmitters  (Blake  Pattern);  Hunnlng  Sliver  DiBphraRm  or  Magneto  ReceiverB;  Magneto 

Bells;  Wire  Cross  Arms;  Insulators;  Induction  Coile;  Backboards;  Switches;  Batteries, 

etc.      Wholesale  Prices  to  Dealers. 

Farr  Telephone  &  Const.  Supply  Co.,  Mfrs., 

Sales  Store  and  Ofltce,  342  Dearborn  St.,  Chicago. 

Western  Agents  for  DANBURY  ELECTRICAL  WORKS. 

■  ■ 

This  company  la  manufacturing         A  CoiTipound  Magnoto  Telephone 

Which  it  sells  outright  under  a  guarantee  both  as  to  efBciency  and  as  against  infringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile. 
Thie  company  is  also  prepared  to  fully  equip  Telephone    exchangee,    (furnishing  everything  from 
the  telephone  to  the  wire  and  poles).    Private  lines,  Factory  plants,  etc.,  and  do  all   kinds  of  construc- 
tion work.     Send  for  circulars  and  price  lists- 

^V£»T£R]V    TEIjEPHONE    COASTRUCTIOIV    CO., 

539.  540  and  541  Uonadnoch:  Blk.,  Cbicaso,  111, 


TELEPHONES 

Universal  Telephone  Co., 

Indianapolis,   Ind. 


THIS  TELEPHONE 

IS  CALLED  THE 

Long  Distance. 

No.  I. 

Will  speak  one  thousand  miles 
on  a  properly  constructed 
line.  Tou  can  hear  a  watch  tick 
one  hundred  miles.  Is  that 
gfitisfactory?     If  so,  write  to 

W.  A.  CUSTAFSON, 

.TOIilET,  IliLi., 

l'\tr  prices  and  Information, 
Send  business  card,  I  sell  to 
the  trade  ooly. 


For  any  electrical  book  published  filled 
promptly  on  receipt  of  price. 

ELEOTRIOIAN  PUBLISHINO  COMPANY, 
6  Lakeside  Bolldlns,  Chicago. 


BLAKE  TRANSMITTERS. 

compijJQtb,  s^.oo  each. 

In  Walnut  and  Oak  Oases. 
Blake  Transmitter  Castings,  $1.00. 

Philadelphia  Telephone  Co., 

Box  707,  Philadelphia. 


TELEPHONES, 
RECEIVERS, 
TRANSMIHERS, 
MAGNETO  and 
EXTENSION  BELLS, 
WIRE  AND  CORD, 
WOOD  BRACKETS, 
GLASS  INSULATORS. 

The  most  Complete 
Stock. 


MS  i  W 


MILWAUKEE,   -   WIS. 

Onr    Instrumenta    are 
absolutely 


NON-INFRINGING. 


SuhscriliB  for  the  Western  Electrician, 

ELEPHONES 


T 


FOR  ALL  PURPOSES,  AT  THE  LOWEST  PRICES. 
SEND  FOR  CATALOGUE. 

IVIISSOURI  TELEPHONE  MFG.  CO.,  '''*"  "'g^.l^ir/s,  mo. 


Magneto  Bells 

AND 

TELEPHONES. 


Standard 

Goods. 

No 

Infringements. 


Get  Our  Prices 

Before 

Purchasing 

Elsewhere. 


E.  &  F.  GILLETTE, 

BAYi'ORT,  coariv. 


inB"oxi.  Tyrant 


"A  GOOD  THING" 


OKDEB  A  COPY  OF 


WEBB'S  TELEPHONE  HAND-BOOK. 

Price  Sl.OO,  Postase  Prepaid. 

Pabllshed  and  for  sale  by 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 


I 
S 

c 
o 

1ST 

■x 

T 
O 


WE  MAKE  Storage  Batteries, 

Power  SsFan  Motors  ^*to  20  h.P 

Dynamos.  5  tosooLight. 

We  repair  the  bad  ^j^ 
work  of  others.  &   ^S'^B   ^^^^^' 
do  it  good.  ^M^  i^-inch, 

THE   DIETERICHS-WARWICK  ELECTRIC 


Ghostly  Union  Telegraph  Co. 

DISPATCH  FROM  HaDES. 
CO.D.(l^^>^9^7Z2^'  coot. 

Three  Speed,  817.50.  K^^CC/Ot/l  J      rfCfi. 

COIVIPANY,   CLEVELAND,   OHIO. 


T 
ID 


o 

1.1 
■2" 


June  I,  1895 


WESTERN    ELECTRICIAN. 


THE  WISE  WIREMAN 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


W;RES  AND  CABLES 


Of  the  wiring  gang  he  was  the  boss, 
And  with  him  you  couldn't  play  "hoss;" 

He  told  the  head  buyer, 

"1  want  Paranite  wire, 
Or  my  circuits  will  cross  and  recross." 


We  carry  in  stock  in  Chicago  for  immediate  shipment  all  sizes  of  Paranite  Wire  in  large  amounts, 
having  one  of  the  largest  stocks  of  high  grade  rubber  covered  wire  in  the  country. 

GENERAL  WESTERN  AGENTS 

Electric  Appliance  Gompan}, 

ELECTRICAL   SUPPLIES. 
242  MADISON  STREET,  CHICAGO. 

GENERAL  WESTERN  AGENTS 

Paranite  Wires  and  Cables,    "0.  K."  Weatlierproof  Wires  and  Cables. 

AND  REPRESENTING 

NEW  YORK  &  OHIO  COMPANY,   Warren,  Ohio, 

MANUFACTURERS  OF  THE  PACKARD  LAMP; 

PACKARD  ELECTRIC  COMPANY,  Warren,   Ohio, 

MANUFACTURERS  OF  THE  PACKARD  TRANSFORMER. 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WIRES  AND  CABLES 


WESTERN    ELECTRICIAN. 


June  I,  1S95 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


PATENTS 

Procured.    30  Years'  Practice. 
ORASrX  IKSVRE:1>.    pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH.  WasUlgtOL  B.  C. 


rSE  THE  BEST  ! 

Eureka  Commutator  Compound. 

A  perfect  Componnd  for  DynamoB  and  Motors. 
Works  on  any  Commatator  with  Copper  or  Car- 
bon EruBhes.    Send  for  sample;  price  50c  per  stick . 

Edw.  R.  Tornberg, 


The 


T.  H.  Brady,  New  Britain.  Conn..  U.  S.  A.. 

Manufacturer  of  Mast  Arms,  Pole  and 
Swinging  Hoods,  House  Brackets  and 
other    Specialties    for    Construction 

Work.  —  Catalogues  and  Prices  fur~ 
7iished  on  application. 


.<<fS-a- 


Boswell  Storage  Battery, 

For  Traction  Work,  Electric 
Lighting,  Electric  Launch,  Tele- 
graph, Phonograph,  Surgical,  and 
for  all  purposes  where  Light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &  CO., 

154  Lake  St.,  Chicago. 


THE  DEARBORN 
d.s't7n%e  TELEPHONE 

Is  just  what  you  want  for  your  line  or  exchange.  Will  operate  up  to  500  miles.  Hand- 
somely mounted  in  every  respect,  with  polished  oak  case,  it  will  be  found  an  ornamental 
as  well  as  a  useful  instrument.  ^^  XX lEl.  ^P  .±rl. X  CJ  "**=  S  on  them  will  be 
found  satisfactory  to  you  and  all  that  you  would  ask  for. 


Them  in  every  respect,  and  if  you  need  any  telephones,   order  a  pair  from  us  and  give 
them  a  thorough  test.     If  not  satisfactory  we  will  take  them  back. 

AGENTS  WANTED  EVERYWHERE. 


That  we  carry  a  full  line  of  Wire  and  Electrical  Supplies.     Prices  the  Lotvest, 


DEARBORN  ELECTRIC  COMPANY, 


19  Qalncy  St. 
CHICAGO. 


Public  Telephone  Co., 


This  system  does  not  infringe  the  patents  of  the  Bell  Telephone  or  Western 
ElectrlcCo-  We  build  exchanges  complete  for  local  companies,  or  will 
install  and  operate  exchanges  ourselves  at  a  low  monthly  rental.  We  keep 
in  stock  Elake  transmitters  and  all  kinds  of  supplies. 


II ANUF ACTUS UKS  OF  TH£  SUAV£B  LOAIG  DlJ^TAKCG  FlIIiV£R]ZEI>  CARBON 


Correspondence  Solicited. 


PUBLIC  TELEPHONE  CO., 


TELEPHONE 


Ofllee  and  Factory: 
Thames  Building,  ^i7  Thames  ("Street, 


NEW  YORK. 


For  Exchanges,  Etc. 


P.  ^  B.  Armature  and 

Field  Coil  Varnish. 

P. '  B.  Insulating  Compound. 

P. ''  B.  Insulating  Tape. 


"We  are  the  sole  manufacturers  of  the  P.  &  B. 
products  which  have  been  the  STANDARD 
for  ten  years. 

Send  for  samples  and  price  lists. 


The  Standard  Paint  Co., 


"CCiSTEBtO 


CHICAGO: 
Metropolitan  Elec.  Co., 
186-188  Filth  Ave. 


No.  2  Liberty  Street, 
NEW  YORK. 


LONDON: 
Robert  W.  Blaci<well, 
39  Victoria  St.,  S.  W. 


MOTOR  ARMATURES  COST  MONET 

You  can  prevent  them  from  burning  out  by  using 

THE  BRODIE  AUTOMATIC  MOTOR-SWITGH. 

It  combines  in  one  piece  of  apparatus  a  double-pole  switch,  adjustable  limit- 
switch  and  automatic  cut-out,  and  instantly  disconnects  the  motor  whenever  it  is 
overloaded  and  whenever  the  circuit  fails  from  any  cause. 

Agents  wanted  in  all  sections  of  the  country. 

For  circulars  and  prices,  address 

THE  BRODIE  ELECTRIC  CO.,    -    Manchester,  N.  H. 


BRYANT 

DOUBLE  POLE 

SWITCHES. 

For   ]yCoTj.lcieci   a,n.ci   Concealed   Work.. 


Bryant    Electric 

Bridgeport,  Conn.,    and   Chicago. 


GRTER  BROS,  Mauagera,  Western  Office. 


Baby  Knife  Switcli. 


The  R.  Thomas  &  Sons  Porcelain  is  good. 


HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  10  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Cut  illustrates  4-way  or  commutation 
stvitch,  controls  a  light  or  group  of  lights 
from  any  desired  nutnber  of  points, 

ISEXD  FOB  CATAI.OeUE. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 


June  I,  1S95 


WESTERN    ELECTRICIAN. 


Xlll 


BvQK3rx  F.  PHtLUOB,  Prest 


W.  A.  Hatkaw&t,  Treas. 


W.  H.  Sawtkb,  Seoy. 


AMERICAN  ELECTRICAL  WORKS, 

BARE  AND  INSULATED  ELECTRIC  WIRE,  -^  i^ 

ELECTRIC   LIGHT   LINE  WIRE, 
INCANDESCENT  AND    FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

New  Toek  Stoee,  P.  C.  Ackerman.  10  Cortlandt  St. 

Chicago  Store,  F.  E.  Donohoe.  241  Madison  St. 

MoNTKEAL  Branch   Engeae  F-  Phillips'  Electrical  Works, 


Mi  DOUBLE  GROOVE  PONY  INSULATOR. 

Can  l>e  Vsed  for  Transposing. 

The  points  or  teats  on  the  lower  rim  of  the  petticoat  attracts  the 
water  on  the  outer  surface  of  the  ineulator  into  drops.  The  water 
drops  from  these  points  on  to  the  cross-arm,  thereby  preventing  the 
moisture  from  creeping  up  on  the  Inner  petticoat,  and  thence  to  the 
plQ.  Owing  to  the  great  eucceea  of  onr  Patent  Teat  Insulator  in  Tele- 
graph Work,  where  the  (efficiency  of  the  Insulator  has  proven  to  be 
more  than  twice  thatof  the  ordinary  Insulator,  we  have  concluded  to 
apply  the  device  to  all  Insulators  for  Telegraph,  Telephone  and 
Street  Railway  Work. 

Standard  Screw  Glass  Insulators. 
Floor   Insnlators.  Glass   Break   Knobs,  Battery  Jars,  Arc 

Light  Globes  for  all  Systems. 
Colored   Glass  Insulators  to  designate  difterent  curreuts 

WORK  ON  SPECIAL  DESIGNS  A  FEATURE^ 
Send  Model  or  Drawing  and  we  will  famish  estimates. 

Hemincray  Glass  Co., 


Office,  Covington,  Ky, 


—  EKTABLIBHED  1848.- 


Factories,  Muncie,  Ind. 


THE 


"CLARK"  WIRE.  ^ 


For  Switchboard,  Railway  aiid  Motor  nse,  we  make  all 
sizes  of  Stranded  and  Flexible  Wire  and  Cables  with  Clark's 
InealatioD. 

The  Clark  Wire  has  been  before  the  public  and  in  use  for 
the  past  nixie  years,  and  has  met  with  universal  favor. 
Phoaaands  of  miles  of  this  wire  have  been  sold,  and 
are  in  nee  throughoat  thefnlted  States  and  Foreign  Conn- 
tries,  and  the  demand  for  it  is  congtantly  increaelng,  because 
it  always  gives  perfect  satiBfactlon. 


CLARK  WIRE" 


BBAN'CH  Orrit'E: 


1649,  1650,  1651  MONADNOCK  BLDG., 

CHICA4^0.  IL.L.I^OIS. 


In  ft  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:  "  A  Thoroughly  Reli- 
able and  Desirable  Wire  in  every  respect." 

The  Rubber  used  in  insulating  onr  Wires  and  Cables  la  ea- 
pecially  chemically  prepared,  and  will  not  deteriorate,  oxi- 
dize OY  crack,  and  will  remain  flexible  in  extreme  cold 
weather,  and  is  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used,  Aerial.  Under- 
ground or  Submarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  first-clasa  Insulated  Wire. 

We  shall  be  pleased  to  mail  Catalogues  with  Terms  and 
Discounts  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  Hampshire  St.,  Boston,  Mass. 


'-J'"^ 


HENRY  A.  OLA.EK, 

Treas. and  Gen'l  Mgr. 


HERBERT  H.  EUSTI8, 

Prest.  and  Electrician . 


For  the    WESTERN   ELECTRICIAN, 
— ai.oo. — 


MICA 

Eugene  Munsell  &  Co. 

Z18  WATER  ST.,  N.  T. 


CUT    AMD    UNCUT 

-  India  and  Amber  - 
Stamped  Solid  Sheet 
SEQMENTS 
...  RHEOSTAT 


TAPER  RINOS, 
TUBES,    - 
SEGMENTS, 
TROUGHS. 

PLATES,  CLOTH.  &c  Mica  Insulatof  Co. 


rilCANITE 


Send  tor  Citalog^e  and   Prices. 
^    aaENTs  WITH  FULL  arecua  om  hano^ 

A.  S.  PARTRIDGE,  SUVCLAIR      EANDALL, 

B'k  Commerce  Hd's.  St.  Louis  59  W.  4ta  SI.,  Cincinnati. 

J.  W.  BROOKi  Jt  CO..  6jg  \tarktft  St.,  San  Frani'isco. 


21S  WATER  ST.,  N.Y. 


W«^^. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pnenmatic  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 

Fnll  Ijine  Always  In  Stock. 

W.  R.  OSTRANDER  &  CO., 

a04  Fulton  St.,  Wew  Yorlt. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  Y, 

^^Send  for  New  OAtaloque.     Oat  Augtiflt  lat. 


CM  Electric  Specialty  Mfg.  Co., 

28  S.  Washington  Ave.,  Minneapolis,  Minn., 

MANDFACTDBERS  OF 

Switch  Boards,  Battery  Boxes,  Push  Buttons, 
Rosette  Mouldings,  Etc. 

Correspondence  solicited. 


Storage  Batteries 

FOR  ALL  PURPOSES, 

Bradbury-Stone  Electric 
Storage    Co., 


MANUFACinKERS  OF 


^/^  C^V^e-ifce^, 


'^€'<!4-mfi^. 


DIRECT  CURRENT  SLOW  SPEED  MULTIPOLAR  CENERATORS  AND  MOTORS. 

These  machines  are  constructed  with  external  armatures.    They  have  proved  remarkably  efficient  and  economical.    Used  largely  in  American  and  European  Lighting  and  Railway  Plants.     Slow  speed 

machiues,  made  for  direct-connection  in  sizes  from  20  H.  P.  to  2UO0  H.  P. 

A(lvanta{>;e!^  of  our  External  Armatare  Type.  Maximum  peripheral  speed  of  armature  with  slowest  engine  speed.  Shortest  possible  winding  ou  armature.  Lowest  internal  reaistance  of 
Armature.  Only  three  to  four  volts  dlffdreace  oC  pitantial  bucwiei  commutator  bar^.  Greiteat  weight  of  copper  per  ampsre  of  curreat.  Greatest  rodiating  siirfjice  possible.  Maxlmuoi  magnetic  effect. 
Armatures  cannot  burn  out.  Great  compactness.  Correct  mechanical  design.  (The  centrifagal  force  is  counteracted  effectively  by  the  inward  pull  of  the  interaal  lield  magnets.)  Finest  quality  of  Iron,  ei- 
cellent  hnlsh,  absence  of  binding  wire.    In  S  reai'.-^^  coatinnoas  service  not  one  armature  lia^  been  replaced  Ok-  repaired. 

OVER  200,000  H.  P.  IN   USE  for  Railway,  LigUtins  aad  3Iotor  JService.    World's  Fair  Diploma  and  Medal  for  best  direct-connected  Generator. 

MODERATE   SPEED    BIPOLAR   GENERATORS   AND    MOTORS, 


With  Siemens  Drum  Armatures,  which  are  copied  extensively  in  this  country. 
See  our  new  Catilogues.     Correspondence  solicited. 


We  are  building  these  machines  in  sizes  from  1  H.  P.  to  160  H.  P. 


GENERAL  OFFICES,  MONADNOCK  BUILDING,  CHICAGO. 

Sales   Offices : 


New  York,  136  Liberty  St. 
New  Orleans,  42  Union  St. 
Cincinnati,  Perin  Eldg. 


Troy,  N.  Y.,  43  Fourth  St. 
Philadelphia,  531  Chestnut  St. 

St,  Louis,  Bank  of  Commerce  Bldg. 


San  Francisco.  508  California  St. 
Toledo,  Ohio,  518  Summitt  St. 


Boston,  31  Milk  St. 
Denver.  608  Boston  Block. 
Detroit,  47  State  St. 


Buffalo,  N.  Y.,  Erie  Co.  Bank  Eldg. 
St.  Paul,  50  Gilfillan 'Block. 


PHILLIPS  INSULATED  WIRE  COMPANY. 

MAKTJFACTUBEB8  OF 

"0.  K."  INSULATED  WEATHERPROOF  WIRE 

For  Electric  Railway  and  Electric  Light  Work. 


CHICAGO  AGENTS: 

ileotric  Appliance  Campany. 


Superior  Quality.  Perfect  Insulation.  Handsome  Finish. 

New  York  Office.  39  and  41  Cortlandt  St. 


WESTERN    ELECTRICIAN. 


June  I,  1805 


300 


AMOS 


Are  wanted  for  imnaediate  delivery  on  ac- 
count of  the  amalgamation  of  the  Petroleum 
Companies.  Machines  can  be  new  or  well 
preserved  old  ones  of  first-class  workman- 
ship. They  are  to  be  used  in  small  Electric 
Light  Installations  and  must  be  capable  of 
lighting  from  25  to  100  incandescent  lamps. 
Proposals,  with  testimonials,  to  be  sent  to 
P.  A.  3495,  care  of  office  of  this  paper. 


StllwelPs  Patent  Live  Steam-Feed  Water  Pnrifler. 


Removes  all  Impurltiest 

Entirely   prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

The  Stilwell-Bierce  &  SnitH-Yaile  Co,, 

l>A¥TOA[,  OHIO. 


Risdon  Iron  &  Loc'tive  W'ka,  San  Francisco,  Onl.,  Pacific  Ooast  Agt. 


A 


THK 


NON  COBROerVE, 
CONVENIENT  and  EFFECTIVE. 


Price,  25  Cents, 

Agencies: 

The  E.  S.  Greeley  &  Co.,  N.  Y.  &  Boston. 
Vallee  Bros.,  Philadelphia. 

L.B.ALLEN    Sole  Manufactarer. 

43.45  S.  Canal    Kt..  Chicago,  111. 


FOR  waiiE-  31  and  37  inch  gqunring  eheare, 
lever  sheare,  combtaed  punch  and  sheais  and  ^ix 
formlDg  roila  31  to  72  inches.     All  in  good  order. 

BEBT6CH  &  CO.,  Cambt idee  City,  Ind. 


SHORT  JOURNEYS 

ON  A  LOND  ROAD 

Is  the  characteristic  title  of  a  profusely 
illustrated  book  containing  over  one  hun- 
dred pages  of  charmingly  written  de- 
scriptions of  summer  resorts  in  the 
country  north  and  west  of  Chicago.  The 
reading  matter  is  new,  the  illustrations 
are  new,  and  the  information  therein 
will  be  new  to  almost  everyone. 

A  copy  of  "Short  Journeys  on  a  Long 
Road"  will  be  sent  free  to  anyone  who 
will  enclose  ten  cents  (to  pay  postage)  to 
Geo.  H.  Heafford,  General  Passenger 
Agent  Chicago,  Milwaukee  &  St.  Paul 
Railway,  Chicago,  111. 


SEND  FOR  OUR 

Neir  CaUlogge  of 

Electrical 
Books. 

The  moBt  complete  of  Its 
kind  ever  published. 

Bent  Free  to  Any  Addregg. 

We  ars 


In  the  West  for  ELEC- 
THICAL  BOOKS,  and  fill 
orders  promptly,   pre- 
paid, onrecelptof  price. 
ElectriolanFobllshliig  Co., 
6  Lakeside  Bnilding, 
CHIOAOO. 


MAP  OF  THE  UNITED  STATES. 

A  large,  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  oi 
home  use,  is  Issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  cents  in  postage 
by  P.  S.  E0STI8,  Gen'l  Pass.  Agent,  C.  B. 
&  Q.  R.  R.,  Chicago,  lU. 


NEW  INSULATING  JOINT. 


Sectional  View— Patented  July  10,  1891— FuU  Size. 
For  Insulating  Fixtnres. 

This  joint  cooforma  to  the  requirements  of  Under- 
writers' rulee.     Write  for  prices  and  circulars. 

Interstate  Complete  Electric  CoDslrnctlon  Co., 

809  to  817  So.  7th  St.,  ST.UOUIS.  MO. 


25  to  800  Liehts. 


and  MOTORS. 

Yz  H.  P.  and  upward. 

The  Elliott-Lincoln  Electric  Co., 

IISI  Payne  ATcnue, 

CliEVBIiAND,  OHIO. 


ORCEiAIN^^ 


pu 


[ANUFACTORY. 


'^i'^irsJ^: 


IRON  ARMORED 

INSULATINfi  CONDUITS. 

I        Two  Wires  in  a  Single  Tube,  the        I 
Standard  Method  of  Electric  Wiring.    | 

INTERIOR  CONDUIT  &  INSULATION  CO., 

General  Offices  and  Works :  587  W.  34th  St.,  New  York. 

Edwd.  H.  JoliasoQ,  Prest.     E.  \\\  Little,  Vice-Prest.  and  Gen.  Mgr.      Chaa.  P.  Qeddea,  Sec'y  and  Treas. 


MANY  SWITCHES 

HAVE  OOME  AND  GONE,  BUT  THE 

NEW  ENGLAND  SWITCH 


y  ^ 


IS  STILL  THE 


PEER  OF  ALL. 

TRY  THEM  AND  WONDER  WHY  YOH  EVER  USED 
ANY  OTHER. 

O.  So  PLATT,   -  88-102  Cannon  St.,  Bridgeport,  Conn. 


W.  S.  EDWARDS  MFQ.  CO., 


MANUFACTURERS  OF 


ELECTROLIERS. 

Combination  Fixtures, 

Electric  and  Combination  Brackets. 


EXCLUSIVE  DESIGNS. 


LOW  PRICES. 


Our  new  catalogue  of  Electric  fixtures  is  now  ready. 
If  you  buy  fixtures  send  for  same. 

21  and  23  East  Lake  St., 
OECxca.o-0. 


JAEGER 

MINIATURE 

INCANDESCENT 
LAMPS. 

For  Series  and  Battery  Cnrrent. 

jOO  10  candle  power. 


High  Efficiency.     Long  Life. 


Series  Lamps  a  Specialty. 


AUTOMATIC 

ELECTRICAL  SPECIALTY  CO., 

General  Sales  Agents, 

136  Liberty  St.,  NewYork. 


COMMUTATORS 

REFILLED. 

Sionx.  City  Brass  Works. 

t«IO)<X  CITY,  IOWA. 


Table    Push. 


u 


SEND  FOR  NEW  CATALOQUE. 

BELLS,  PUSH  BUTTONS,  ETC. 

HUEBEL&  MANGER, 

MANDFACTUREitS 

Electrical  and  Brass  Goods, 
38G-390  Graham  St.,  Urooklyn,  N.  Y, 


Bound  Volumes 

OF  THE 

Western  [legtrician 

FOB  SALE, 

From  Vol.  I.  to  Vol.  XV. 

ADBRSSS 

ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  Chicago, 


Tunc  I.  1S05 
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VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  1b  called  to  thte  CE£iEBBAT£l>  'WATER 
AVHEEIj  88  particularly  adapted  to  their  ubb,  on  account  of  its  remarkably  Steady  motion, 
high  8peed  aiid  K^f  at  eftieienoy  and  large  capacity  for  its  diameter,  being  doable 
the  power  ot  most  wheels  of  the  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
piiQies  with  trreat  eatlsfaction.  In  the  economical  use  of  water  It  is  without  an  equal,  producing  the 
highest  per  cent  of  useful  effect  guaranteed* 

SEXn  rOB  CATALOGUE  AND  PAUTECVLtARS. 

The  accompanying  engraving  repreaenta  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  36  H.  P.  under  38  foet  bead.  Arranged  with  12-luch  Worrell  Friction  Coupling  at  one  end  to 
diBConnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  sinele  or  in  pairs,  on  horizontal  shafti, 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

The  Stilwell-Bierce  &  Smitb-Vaile  Co.,  Dayton,  Ohio. 

RledOD  Iron  &  Locomotive  Works,  San  Franoisco,  Oal.,  Pacific  Coast  Agents. 


The  Standard  Open  Circuit  Bat- 
teries of  the  World. 

SEND  FOB  CIKCULAE  AND  PEICES. 

THE  LECLANCHE  BATTERY  CO., 

111  to  117  East  131st  St.,  V.  Y. 


^v^ost   D-a.ra"ble   ^a.tter3r   Oells   ^i:od.-a.ceca.- 


Manufactured  by  The  Butler  Hard  Rubber  Co.,  33  Mercer  St.,  N.  Y. 


For  the  "WESTERN  ELECTRICIAN; 


For  Incandescent 

Lamp 

Filaments. 


SILK  BRAID 

The  greatest  care  taken  in  producing  a  uniform  articlt. 

BOSTON  BRAID  MFG. CO., 

27  Beaoh  Street,  Boston,  Mass. 


PRIMARY 
BATTERIES. 


bVER  5  VDLTS-5  AMPERES  FROM  I  CELL 


BOYNTON  MULTIVOLT  BATTERY  CO., 


10.  I'J  and  14 
Whipple  Street. 


BROOKLYN,  N.  Y. 


ONE    SOLUTION. 

Size,  6x8  ia. 

Price  $6  50. 

Send  for  Sample. 


NASHOLD  SELF-LOCKING  CLEAT.  Subscribe  for  the  Western  Electrician 


Patented  in 

U.S.. 

Canada, 

England, 

France, 

And 

Applied  for 

In 

Germany. 


It  is  the  most  practical  Cleat  made. 
It  iB  made  of  finest  elazed  porcelain. 
It  is  in  one  piece. 
It  has  the  streneth. 


It  will  lock  the  wire  firmly. 

It  will  NOT  breabL  in  patting  np. 

It  will  NOT  hold  moisture. 

It  will  NOT  hart  the  insnlation. 


HOT  STUFF. 


The  wire  can  easily  be  put  in  place  or  removed  without  loosening  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nashold  Cleat  Company, 


Telephone,  Harrison  636. 


934-935  Monadnack  BIda..  CHICAGO.  ILL- 


Books 


On  electrical  subjects   sent   to  any 
address  on  receipt  of  price,  postage 

Electrician  Publishing  Co., 
6  Lakealde  Bldg.,  -  CHICAGO. 


Free. 
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"So  1  we  make  the  final  break  off 
from  carbons  bo  that  it  is  impoesi- 
ble  to  get  heat  enough  to  fuse 
points  oE  your  copper  contact 
plates;  no  filing  off  of  rongh  points, 
no  hanging  on  after  you  have  had 
a  short  circuit  or  over  load,  bonnd 
to  wort  as  easily  after  opening 
1,000  times  as  it  does  when  opened 
the  first  time. 

AVE  KNOM'  YOU  NEED 
OUK  CIRCUIT  BREAK- 
ER*  and    do   not   see   why   you 

should  delay  writiug  us  any  longer. 
One  buTu  nut  will  pay  for  a  dozen 
of  our  iDstrnmentB,    To  be  osed 

on  the  Alternating^  or  Di- 
rect Current  (Systems. 

Write  us  at  once. 


SWEET   ELECTRIC   $c    MFC.  CO., 


GRAND  RAPIDS,  MICS. 


GRIMSHAW 

TAPES  AND  SPLICING 

COMPOUND. 


COMPETITION 

TAPES  AND  SPLICING 

COMPOUND. 


COMPETITION    LINE    WIRE. 


M4IN  OFFICE:  ,  „_    „„    (  OHIOAaO:  BOSTON:  BAN  FBANOISCO: 

13-17  Oortlaadt  Street,  New  York.  BRANCHES:  ^320  Dearborn  Street.      134  Con^eea  Street.       102  Sacrameato  Street, 
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GO  EDISON  CO., 


ir*-i 


ELECTRIC  LIGHTING  SUPPLIES, 

EDISON  BUILDING,  1 39  ADAMS  STREET,  CHICAGO. 


Alternating   Current 

ARC  LAMPS. 


The 


Kester'95 


18  THE  LAMP  YOU  HAVE 
HOPED  FOR. 

It  is  the  only  perfected  Arc  Lamp 

for  the  alternator,  either  high  or  low 

frequency. 

It  comprises  all  that  is  desired  in  an 
Arc  Lamp. 

Write  for  pamphlet  and  prices  to 


THE  F.  P.  LITTLE 

Electrlcftl  Gonstrnctioo  Si  Supply  GoipfiDj, 

135  SEKECA  STREET. 

BUFFALiO,  nr.  T. 


CHICAGO  SHORTHAND  INSTITUTE,  35th  St.  and  Wabash  Ave. 

A  Central  Scbool  of  Shorthand  and  Typeiviritlng  of  the 
most  JHodern  and  Complete  Type. 

A  C09IPIi£T£  COUKt^E  OF  8HOKTMAIVI>.  We  offer  you  shorthaDd  instructions 
In  abundance,  and  most  excellent  In  quality.  Our  conrRs  is  graded  and  arranged  in  logical  order.  We 
claim  not  a  new  Byetein.  but  a  new  method  of  imparting  the  art  of  phorthand  by  which  we  can  equip 
any  ordinary  intelligent  person  for  the  execution  of  any  stenographic  work  devolving  upon  the  expert 
stenographer  or  court  reporter. 

The  method  of  instruction  employed  is  practical  and  progressive.  The  principles  are  taken  up  and 
explained  in  an  orderly  manner,  and  the  student  directed  how  to  apply  them  correctly  In  the  work  of 
forming  the  characters  rapidly  and  artistically.  You  may  have  access  to  the  quintessence  of  the 
standard  systems — Pitman,  Munson,  Graham.  We  guarantee  to  turn  yon  out  a  full-fledged  stenog- 
rapher  capable  of  any  kind  of  stenographic  work.     The  art  Is  made  a  specialty. 

Tuition,  if  10,00  per  month.     Secure  class  seats  Immediately. 

Evening  classes,  ^.00  per  month.    98  per  cent,  of  oar  students  hold  posltioas. 


students  nold  posltioas. 


1.  «    ^'^  I      •    -    • 


Electricians — Are  You  Progressive? 


C.  K.  MAC  FADDEN 

...AND... 

WM.  D.  RAY. 


If  so,  you  will  be  interested  in  any  book 
that  will  give  you  the  latest  information 
on  that  subject .... 

OUR  NEW   BOOK, 


"The  Practical  Application  of  Dynamo  Electric  Machinery" 


...IS  A  STRICTLY  1894  BOOK... 

and  gives  many  new  points  for  Dynamo  Tenders,  Motor  Men,  Linemen,  and  all  other 
branches.  Each  subject  is  thoroughly  treated,  and  in  such  a  manner,  that  it  can 
be  readily  understood.  The  Book  is  profusely  illustrated  with  Original  Cuts,  show- 
ing latest  improvements,  etc.  168  Pages,  good  paper,  flexible  binding,  size  suit- 
able for  pocket. 

PRICE  $1.00. SEND  FOR  ONE. 

ELECTRICIAN  PUBLISHING  CO.,  No.  6  Lakeside  Building,  CHICAGO,  III, 


A  NHW  BOOK. 


ELECTRIC  TRANSMISSION  HAND  -  BOOK. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  liand-book  series,  of 
which  30,000  copies  have  been  sold.  The  new  book  deals  in  the  author's 
well-known  practical  style  with  all  the  problems  of  Electric  Power 
Transmission. 

now    READY.  PRICE    $1.00. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 
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WeSTERN    SLECtRlClAM. 


THE  FREEMAN 


BATTERY 


Estimates  Furnished 

on  Application. 
Prompt  Delivery. 


CELLS. 


Standard  Sizes 

Always  on 

Hand. 


The  composition  used  in  the  manufacture  of  these  battery  cells  makes  them  positively  acid-proof,  which  result  has  never  before   been    accomplished 
providing  additional  strength  to  such  an  extent  that  this  cell  can  be  used  where  no  other  would  be  practical. 

THESE  CELLS  ARE  A  NEW  PRODUCTION  AND  FULLY  GUARANTEED. 


AGENTS  WANTED  IN  ALL  CITIES. 


WRITE  US  FOR  INFORMATION  AND  CATALOGUE. 


-t^e:- 


Newton  Rubber  Works, 

Newton  Upper  Falls,  Mass. 


MONARCH 


Absolutely 
The  Best 


LIGHT, 
STRONG, 
SPEEDY, 
HANDSOME. 


KING  OF  ALL 

BICYCLES. 


Strictly 
Up-to-date, 


FOUR 
MODELS, 

$85.00. 
$100.00. 


MONARCH  CYCLE  CO., 


Factory  and  Main  Office,  Lake  and  Halsted  Sts., 
Retail  Salesroom,  280  Wabash  Ave., 

EASTERN  WAREHOUSE:  79  Reade  St.  and  97  Chambers  St.,  New  York. 
The  C  F.  Guyon  Co.,  Ltd.,  Managers, 


CHICAGO. 


BRANCHES:  San  Francisco,  Portland,  Salt  Lake  City, 
Denver,  Memphis,  Detroit. 
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FONTAINE  CROSSING  &  ELECTRICAL  CO. 

Now  is  the  time  to  place  your  orders  for  Tentilating  Apparatus. 


Sizes:  iS  inches  to  96  inches  in  diameter. 


Wound  for  1 10,  220  and  500  volts. 


POLLER'S  PATENT  COMBINATION  PAN  MOTOR 

For  public  buildings,  theaters,  hotels,  restaurants,  factories,  churches,  and  all  places  where  fresh  air  is  necessary. 
What  you  want  is  FBESH  AIB,  not  the  sime  air  churned  over  and  over  again,  as  is  the  case  with  toy  Fan  Motors  of 

10  and  12  inch  variety. 

Fuller  Double-Voltage  Dynamo,  Standard  Dynamos  and  Motors. 

Prlees  Qnoted  on  Application. 


Also  Manufacturers  of 


Works  and  Main  Offices,  DETROIT,  MICH. 

Chicago  Office:  Ne-w  York  Office:  Boston  Office: 

1020  The  Rookerv.  67  Cortlandt  St.  Room  20  B,  Equitable  BIdg. 

ELLISON  &  THOMPSON,  Agts.         J.  JONES  &  SON,  Agts.  F.  P.  BARNES,  Agt. 


St.  Louis  Office: 

7026  Michigan  Ave. 
W.  S.  MERKLE,  Agt. 


VULCANIZED  FIBRE  CO. 


£]Sa7.A.]3X<XS^X]X>    1873. 
SOIiX:  aiAXVFACTrBEBS  OF 

HARD  VULCANIZED  FIDRE 

In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray.    Send  for  Catalogue  and  Prices. 

wrb^^ex^I.DKi.  The  Standard  Electrical  Insulating  Material  of  the  World.    14  dIv's^t^;  n.  t 


SWITCHES,  -  FAN  MOTORS 


OUR  1595  FHN  MOTORS 

Have  speed  regulators  on  both  Alternating  and 

Direct  Current. 
Are  the  most  economical  in  operation. 
Give  the  strongest  breeze. 
Are  the  most  symmetrical  in  design. 
Have  the  handsomest  guard. 

Waper  Electric  Mfg.Co., 


Fan  Motor  with  Guard. 


ST.    IL.OTJIS- 


Speed  Begulator  on  A.  C.  Motor. 


BOSTON:  620  Atlantic  Avenue. 
PHILADELPHIA:  1000  Betz  Building. 
CINCINNATI:  161  West  Pearl  Street. 
MINNEAPOLIS:  249  Second  Avenue  South. 


AGENCIES! 


CHICAGO:  1564  Monadnock  Block. 
SAN  FRANCISCO:  54  Second  Street. 
DALLAS:  Trust  Building. 
NEW  ORLEANS:  110-114  Baronne  Street. 


TORONTO,  CANADA:  W.  A.  Johnson  Electric  Co. 


STANDARD  PLANTE  STORAGE  BATTERIES 

Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

WILL  NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLIE, 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TO  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electroTyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  hy  any  oth«r  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

{  We  wlU,  plaoo  an  equal  number  of  these  cells  In  Berlea-circnlt  with  any  other  cells  of  llfe« 

OUil  I  mOC-  J  caj)aclty,  and  Bu.bmit them  to  charge  and  discharge  cnrrents  as  high  as  the  circuit  can  give  and 

^jnALLtHUL-    )  re jeive;  and  we  g'aarantee  no  dlfltortlon  or  deterioration  of  plate  In  our  cells  under  currents  that 

(.  nr>  other  cell  will  wltbetand. 


ELECTSIC  FOWIE  STOEAaE  COMFAISnT, 


William  Hood.  Western  Selling  Asent, 

!il  Monadnock  Bniidtng,  Cbicago, 


Boom  liilO  Havemeyer  Bnildlne, 

aG  Cortlandt  Street,  New  Tork. 
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Westinghouse  Electric  &  Manufacturing  Company, 


:FiTTGB"crx^a-, 

ALTERNATINfi  CURRENT  FAN  MOTORS. 

We  offer  for  the  first  time  a  single-phase  induction  Fan  Motor. 

No  Brushes, 

No  Commutator, 

Babbitted  Bearings^ 

Cannot  Burn  Out^ 

Low  Priced. 

Requires  lubricating  but  once 
During  the  Season, 

These  motors  are  manufactured  under  the  patents  of  Nikola  Tesla,  which  broadly  cover  the  principles  of  their  de- 
sign. The  Westinghouse  Electric  &  Manufacturing  Company  is  the  only  company  authorized  to  make  and  sell  motors 
of  this  type. 

WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  COMPANY, 

Branch  Offices  in  all  Leading  Cities. 


SAWYER-MAN  INCANDESCENT  LAMPS 

With  Bases  to  Fit  Any  Socket. 


} 


We  have  now  resumed  the  manu- 
facture of  the  well-known  Sawyer- 
Man  Lamps,  on  a  scale  to  meet  any 
possible  demand. 

We  have  adopted  new  methods  of 
manufacture  which  add  to  the  ap- 
pearance and  quality  of  our  lamps, 
and  make  them  by  reason  of  their 
efficiency  and  long  life,  the  cheap- 
est and  best  lamps  ever  offered. 


PLAIN   LAMPS. 

8,  10  and  16  candle  power  lamps 25  cents  each. 

20  and  25  candle  power  lamps 30  " 

32  candle  power  lamps 38  " 

16  candle  power  street  car  lamps 25  " 

16  candle  power  street  car  lamps,  anchored 32  " 

ORNAMENTAL  LAMPS. 

8,  10  and  16  candle  power  lamps 30  cents  each. 

20  and  25  candle  power  lamps 35  " 

Discounts  according  to  quantity. 
For  etching  the  plain  or  ornamental  lamps,  3|  cents  each,  net. 

COLORED  LAMPS. 

"Dipped"  lamps  in  red,  blue  or  green,  5  cents  each,  net,  additional. 

Boxing  and  packing  at  cost. 
Prices  are  subject  to  change  without  notice. 


Westinghouse  Electric  £  Manufacturing  Company, 


F=.A.. 


Branch  Offices  in  all  Leading  Cities. 


rs 
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YOD 


THESE 


DYNAMO  TENDERS' 

«f\ND-BOOK. 

Bx  Lieut.  F.  B.  Badt. 

BHADY  FOB  DEUVEBT. 

AN  ENTIBELT  NEW  WOBK. 

The  Iflteat  addition  to  our  famous  "Hand-Booh" 
Series.     Every  practical  dynamo  man  should  have  a 
copy. 

»2G  Pages.          13S  Engravings* 

PRICE,  $fl.O0. 

NGANDE8GENT  W  R  NG 

HA-isi  u-book:. 

By  Lieut.  F  B.  Badt. 

Fourth  Edition.                 Tenth  Thousand. 

These  tables  give,  without  loss  of  time,  exact  size 
of  wire  to  be  used.     This  is  one  of  our  famous  "Hand- 
Book"  series,   and  is  the  standard  authority  on  this 
subject  in  the  English  language. 

73  Pages.          42  lUnstrations. 

PRICE,  $1.00. 

BELL  HANGERS^ 

•HAND-BOOK. 

Bt:  Libut.  F.  B.  Bujt. 

Designed  for  practical  men  engaged  in  any  class 
of  hell  or  annunciator  work.     The  only  book  of  the 
kind  published. 

io6  Pages.            97  Illustrations. 
PRICE,  $1.00. 

ELEGTRG-^TRANSMSSON 

hakd-book:. 

Bt  Lieut.  F.  B.  Badt. 

A  new  work  containing  tables  and  information  on 
the  electric  tranamission  of  power  broaght  down  to 
date.    One  of  the  most  popular  of  our  famous  "Hand- 
Book"  Series. 

97  Pages.           22  Illustrations. 
PRICE,  $1.00. 

STREET  RAILWAYS. 

"TRK7UIS." 

Their  Construction.  Operation  and  Malntenartee. 

Bt  C.  B.  Faihchild. 

This  work  is  written    by  a    practical  man,    and 
should  be  in  the  hands  of  every  street    railway   em- 
ploye  in   the  United  States. 

600  Pages.        Profusely  iUuatrated. 
PRICE,  $4.00. 

ELECTRIC  MACHINERY. 

By  S.  p.  Thompson. 

Fourth  edition,  revised  and  re-wrltten.     The  moat 
complete  work  on  the  dynamo  pablished. 

900  Pages.            Fully  Illustrated. 

PRICE,  $9.00. 

DICTIONARY 

...    OF  ... 

Electrical  words, 

TERMS    AND    PHRASES. 

Bt  Edwin  J.  Houston,  A.  M. 

The  latest  edition  oE  this  celebrated  work  contaicB 
over    6,00U    distinct    definitions.       As    important    as 
Webster. 

700  Pages.       750  Illustrations. 

PRICE,  $5.00. 

ELECTRIC    MOTOR 

AND  ITS  APPLICATIONS. 

Bt  Martin  and  Wetzleb. 

The  first  American  book  on  electric  motors.     A 
most  complete  work  brought  down  to  date. 

325  Pages.            354  Illustrations. 
PRICE,  $3.00. 

THE  PRACTICAL  MANAGEMENT 

OF 

DYNAMOS  AND  MOTORS. 

Bt  Cbooker  and  Whebleb. 

The  object  of  this  work  is  to  give  simple  dlrectiona 
for  the  practical  use  and  management  of  dynamos  and 
motors.     This  work  is  having  a  large  sale. 

100  Pages.            Fully  Illustrated. 
PRICE,  $1.00. 

Electric  Light  Specifications 

FOR  THE  USE  OF 

Engineers  and  Architects. 

Br  E.  A.  Mebeill. 

This  work  gives  the  latest  rules  of  The  National 
Electric  Light  Association,  of  the  National  Board  of 
Fire  Underwriters,  and  of  The  New  England  Insurance 
Exchange. 

17e  rages, 

PRICE,  $l.60. 

THE  ELEGTRIG   RAILWAY 

IN 

THEORY  AND  PRAGTlGE. 

Bt  CaosBT  and  Bkll. 

This  is  a  complete  treatise  on  the  construction  and 
operation  of  electric  railways,  and  will  commend  It- 
self to  the  electrical  engineer,   and  to  the  practical 
map.ager. 

400  Pages.        Profusely  Illustrated. 
PRICE,  $2.60. 

HIGH    POTENTIAL 

Aim 

HIGH    FREQUENCY. 

Experiments    with    Alternate     Currents. 

By  Nikola  Tebla. 

A  lecture  delivered  before  the  Institution  of  Elec- 
trical Engineers,  London. 

146  Pages.           Fully  Illustrated. 

PRICE,  SI. GO. 

THE  ELECTRIC  TELE&RAPH. 

BtF.  L.  Pope. 

The  fourteenth  edition  of  this  celebrated  work  is 
rewritten  and  brought  down   to  date.      A    technical 
hand-book  for  electricians,  managers  and  operatora. 

234  Pages.                       Illustrated. 
PRICE,  $l.60. 

SCIENCE 

SERIES. 

The  series  now  numbers  103  volumes,  and  embraces 
works  on  every  subject. 

IG  mo.  Boards. 

PBOFTJSELY  ILLTJSTBATBD. 

Price,  60c.  Each. 

STANDARD, 

ELEGTRIGAL  DGTIONIIRY. 

By  T.  O'Oonnob  Sloaiti:. 

This  new  work  should  be  In  the  handa  of  all  who 
desire  to  keep  abreast  with  the  progress  of  the  greatest 
sdeuce  of  the  times. 

600  Pages,           300  Illustrations. 
PRICE,  $3.00. 

Any  of  the  above  books  sent  promptly,  postage  prepaid,  on  receipt  of  price. 

SEND    IN    YOUR    ORDER. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  BldE.,  Ghicaire.  Ill 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers- 


B.  J.  Arnold,  Mem.  a.  i  e.  e. 

ConsaltiDg  Electrical  Eagineer. 

specialtt: 
Electric  Hallways  and  Power  Statlons- 

1541  Marquette  Bld^..  Chlfaso. 


William  H,  Bryan, m. Am. soc.m.e, 

Mechanical  and  Electrical  Engineer. 

Consul tatlonp,  Reports,  EBtlma'es,  Planp,  Speci- 
fications, Superintendence,  Tests,  Parcbasing. 
Desl^s  of  Central  Stations  a  Specialty. 

Turner  Bnilding,  St.  lionis. 


Force  Bain,  EiecricaUrd 

ConHTUtinK,  Mechanical  Engineer. 

Designing, 

Bapervislng,  Plana,  Specifications  and 

Conetro  clirg,  General  Engineering. 

Testing.  Expert  In  Patent  Causes. 

Suite  1657.  ]6r>8iind  1G59 
Monadnock  Eaildine,  CHICAGO. 


The  Allen-Hussey  Co., 

General  Electricians  and  Contractors. 
Electric  light  and  power  construction,  incan- 
descent light  wiring;  telephone,  watchman's 
clock,  annunciator,  burglar  alarm,  electric  bell 
systems,  etc.  Estimates  furnished  from  archi- 
tects' and  engineers'  specifications.  Telephone, 
Main  1061.  Established  1889;  Incorporated  1892. 
!eil-Sl»  Randolph  St.,  Chicaso. 


Owen  Ford, 

710  Secnrity  Bld^.,  St.  I^ouis,  Mo„ 

Engineer  and  Contractor, 

Electric  Railways,  Lighting.  Power  and  Min- 
ing.     Water  Works  Systems.      Power  Plants 
Developed  for  Electrical  TranamiBalon. 


BOOKS 


On    electrical   subjects   sent    to    any 

address  on  receipt  of  price,   postage 

Electrician  Publishing  Co., 

6  l4akeBlde  Building,         -        CHICAGO. 


FRBE. 


Electric  supplies. 
Lighting  plants. 
Engineering. 
Contracting. 
Testing. 
Railways. 

Incandescent  wiring. 
Consulting. 


Thayer  Electric  Go. 

1027  Garfield  Building, 


p 


TELEPHONE  2910. 


Don't  let  your  contracts  until  you  get  our  prices. 
Prompt  attention  given  to  all  orders. 


I 


STANDARD  "WARD"  ARC  LAMPS 

$  X  O.OO  EACH, 

Including  Resistance,  Clear  Globes,  and  Tested  Ready  for  Use. 

This  price  for  6^,  8  and  10  ampere  lamps  sold  in  pairs;   single  lamp  with  large  resistance,  globe,  etc.,  $12.00. 
In  lots  of  50  or  more,  as  received  from  the  manufacturer,  without  globes,  resistance  or  testing, 

S"Z  so  EACH. 
Knight  Direct  Current  Lamps  furnished  complete  with  clear  globes,  resistance  and  testing, 

EACH. 


Knight  Alternating  Current  Lamps,  complete, 
SI  O.OO  EACH. 

Also  Ward  and   Knight  High  Tension  Lamps    for    Series  Circuit;    Railway    Lamps;    Twin    Lamps;    Focusing,   Photo- 
Engraving  and  Stereopticon  Lamps  at  Lowest  Prices. 


CARBONS 

ADDRESS 

CHAS.  H.  WATERMAN, 


-Lacombe,  Hardtmuth,  Siemens  &  Halske,  National, 
Fidelity,  Solar,  Lancaster,  Globe,  at  Lowest  Prices. 


1305  HAVEMEYER  BUILDING, 

26  CORTLANDT  STREET, 


NEW  YORK. 


riectric  Railway  Supplies 

^^^  ralTlro^'T'^llBlWlBl!^^  The  largest  and  most  prosperons  stree 

^^B  rnr^..l^^^H^^^MKl''^Vft^^        tn  all  others  on  account  of  srreater    streucrti 


GEARS.    PINIONS,    BEARINGS.    TROLLEYS. 
TROLLEY  WHEELS  AND  HARPS. 

rallK-ay  coiupanies  in  the  country  are  using  our  supplies,  and  they  prefer  them 
and  durability.  Correspondence  Solieited. 


This  is  tlie  iitiproved 
Nuttall  Trolley. 


Try  it  once,  and  you 
will  want  no  other. 


R.  D.  NUTTALL  COMPANY, 

F.  A.  ESTEP,  President  and  Treasurwr. 
J.  B.  MoGINLEY,  Vice-President.  F  S.  MARTIN,  Superintendent  of  Works. 

ALLEGHENY,  PA. 

OHAS.  J.  MAYER,  1211  Betz  Enilding,  Philadelphia,  Pa.,  Middle  States  Sales  Department. 
OHAS.  N.  WOOD,  180  Summer  St.,  Buetou,  Mae&.,  New  Eogland  States  Sales  Department. 
STANDARD  R'Y  SUPPLY  CO.,  Mouadnock  Block,  ChlCBRO,  111.,  N.  W.  States  Sales  Department. 
A.  S.  PARTRIDGE,  Bank  of  Commerce  Building,  St.  Louis,  Mo.,  S.  W.  States  Sales  Department. 
OHAS.  A.  GAVAGNA,  Neave  Building.  Cincinnati   Ohio,  Central  States  Sales  Department. 
EDWARD  P.  SHARP,  44  Niagara  St.,  Buffalo,  N.  T.,  Northern  States  Sales  Department. 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS. 

Becent  Improvementg  made  in  the  New  American  Turbine  have  increased  the  power  as  per  their  dlam, 
eter,  and  prodnceci  greater  efficiency  from  whole  to  half  water  than  any  other  tnrbine,  as  evidenced  by  the 
following,  copied  from  certified  tests  made  at  Holyoke  Mass.,  on  the  dates  named,  and  signed  by  A.  P.  Slr^k. 
man,  engineer  in  charge  of  experiments,  and  E.  S.  Waters,  hydraulic  engineer. 

The  originale  of  these  certificates  and  tests  of  other  elzed  wheels  can  he  seen  at  our  office. 


Test  of  a  45-inch  Wheel— July  9,  1894. 

Test  of  a  43-inoh  "Wheel  -Jaly  14, 1894. 

Head. 

Rev.  per 
Mln. 

On.  Ft. 
per  Sec. 

Horse 
Power. 

P'rCent 

Head. 

Jtev.per 
Min. 

Cn.  Ft.  1  Horse  |p,.f,.„, 
per  Sec.  Power.  ^ 

Whole  Gate 

a 

!4 

16.06 
16.42 
16.78 
1T.CI3 
16.  Sd 

119.17 
122.00 
117.33 
111.83 
118.67 

141.58 
127.18 
112.60 
98.12 

82.1^7 

205.27 
195.19 
175.74 
149.99 
118.40 

79  76 
82.58 
82.18 
79.31 
75.62 

Whole  Gate 

16.33 
16.66 
16.59 
17.13 
17.48 

128.00 
134.80 
129.33 
126.26 
121.00 

134.18 
120.85 
104.85 
92  76 
70.80 

199.56         80.50 
188.14         83.09 
162.89         82.77 
142.40         79.21 
98.85        70.60 

For  information  and  oatalogae  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO..Dayton,0.,U.S.A. 


:£3 


Designed  on  Scientific  and  Mechanical  Lines. 
NO   CAST  IRON  — .NO   STAYED    SURFACES  — NO  DISTORTED  TUBES 
No  large  and  dangerous  diameters  in  drums. 
Inner  and  outer  surfaces  of  tubes   easy  of  access  for  cleaning. 
Working  pressures  up  to  200  pounds  per  square  inch. 
Friction  in  circulation  and  flow  of  steam  reduced  to  minimum. 

Dry  Steam   Guaranteed. 
ECONOMICAL  IN  FUEL— ECONOMICAL  IN  PRICE  — ECONOMICAL  IN  SPACE 
Built  in  units  of  50  H.  P.  up  to  600  H.  P.  —  Standard  Sizes  in  Stock. 

L/,     iVl.     MUYlvO,    (Late  Manager  Babcocks  Wilcox  Co.) 

Patentee  and  Manufacturer, 

Nos.  411-413  Walnut  Street,  PHILADELPHIA,    PA. 


PLATINUM 
For  all  Purposes. 
Scrap  and  Native  Platinum  Purchased. 
BAKKK  &  CO.,   408-414  New  Jersey 
Railroad  Ave  ,  NeTrark.  N.  J. 

PORTER  &  BUERDORF. 

SAIiES  AOEKXS  FOB 

DETROIT  SYSTEM   STREET  R'Y    MOTORS, 

Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  worb  eotd  with 
guarantee  of  20,000  miles  witliout  repairB.  Instal- 
lation of  storage  battery  lighting  plants  a  specialty 
Room  SOS,  Xo.  '^1  ^nlncy  St.,  Gliicaso. 

FUSE    WIRE^   correct 

I        Carrying 
AND     LINKS  V  capacity. 

FOR  ALL  SYSTEMS,    )  ^'''"ZtZn.. 


The  Independent  Electric  Co. 

39th  St  and  Stewart  Ave.,  Chicago. 


The  Telephone  Hand-Book. 

HERBERT  LAWS  WEBB. 

rriee  $1.00. 

The  only  complete  and  practical  work  of 
its  kind  on  the  market. 

PITBLISHED  BY 

THE  ELECTRICIAN   PUBLISHING  CO., 

6  Lakeside  Building,  Chicago. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


OF  INSULATED  WIRES  AND  CABLES. 


By  Herbert  Lawb  Webb. 

A  New  Book  Just  Published. 


A  Practical  Guide  to  the  Testing  of  Electric  Light,  Electric 
Railway,  Telephone  and  Telegraph  Wires. 


PRICE,  POSTAGE  PBEPATD,  «1.00. 

SEXD  IN  TUHB  ORDER  NOW. 


ELECTRICIAN  PUBLISHINC  COMPANY, 

6  Lakeside  Building,  CHICAGO. 


HART  TRANSFORMERS, 


HORNBERGER  ELECTRIC  MFG.  CO.. 

ELKHART,  INDIANA. 


The  Vacuum  Feed  Water  Heater  and 
Purifier,  the  Webster  Separator,  and 
Williames  Vacuum  System  of  Steam 
Heating,  are  sold  by  us  under  guar- 
antee to  effect  a  saving  in  fuel  and 
water,  which  is  fully  set  forth  in  cer- 
tain catalogues  that  we  send  upon 
application. 

WARREN  WEBSTER  5  CO.,"" 


NEW  YOEK,  39  Cortlandt  St.  CHICAGO,  Monadnock  Bldg. 


THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work. 

Gives  more  power  as  to  diameter  with  a 
higher  pereentaee  of  useful  effect  than  any  other 
water-Tvheel  heretofore  made.  AU  sl^es,  right  and  left 
hand,  are  bollt  from  patterns  perfected  nnder  syBtematlo  teatg  In 
the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  nnBStiefaotory,  and 
those  contemplating  the  improvement  of  powers,  will  find  It  te 
their  Interestto  confer  with  me,  as  I  am  n'illins  to  gnar. 
antee  results  where  others  have  failed,  no  mat* 
ter  what  make  of  tarbine  has  been  in  use.  STATS; 
KROriRKlIENTt^  AND  tSEND  FOB  GATA- 
LOGr£. 

S.  MORGAN  SMITH.  York,  Pa. 

Estimatee  fnmlihed  for  complete  power  plants  ui4 
remlta  roarantaedl 


isai. 


isss. 


Morris,  Taskor  £  Co., 


INCOEPOEATED. 

Offices.  222-224  South  Third  Street, 
PHILADELPHIA,  PA. 


PA8CAI.  IRON  AVOBKS, 

Pbiladelpliia. 
DEIillfAKE  IRON  WORKS, 

New  Castle,  Del. 


Manufacturers  of 


Boiler  Wes, 
IroD  Pips 


1 

EI.ECTR1C  liKiHT  and  BAIIi- 

«'AY  PIPE  POLES  A 

SPECIALTY. 
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THE  TOTAL  HORSE  POWER  OF 

WESTINGHOUSE    ENGINES 

xow  isr  rsK 

EXCEEDS  HALF  A  MILLION! 

COIWIPOUND.    5  to   I  ,000  H.  P..   Unequaled    Simplicity,     High    Fuel    Duty, 
""^"^^■■■"^^^^^^^■^^^^^^■■■^"^  and  Moderate  Cost. 

STANDARD.  5  to  250  H.  P.,   High-C'ass  Automatic,  for  general  use. 

For  service  demanding  a   strong,    durable   and    efficient 
automatic  engine  at  a  low  price. 


JUNIOR.  5  to  75  H.  P. 


VATALOUUE  OS  APPl,ICATIO»l. 


The  WESTINGHOUSE  MACHINE  COMPANY, 

PITTSBURG,  PA.,  U.  S.  A. 

SELLING  OFFICES: 
26  Cortlandt  St.,  New  York,  N.  T.  171  La  Salle  St.,  Chicago,  111.  63  State  St.,  BistoD,  Mass. 

We9tinehou.=6  Bldp.,  Pittsburg.  Pa.         210  Drexel  Bldg.,  Philadelphia.  Pa,      37  College  St.  Charlotte, N.  0. 
21-23  Fremont  St.,  San  Francisco,  Cal-     259  Main  St..  Salt  Lalie  City.  Utah.        Wouderly  Bldg.,  Grand  Rapids. 
All  Offices  of  the  Westinehoase  Electric  &  Mfg.  Co.  And  AH  Forelt,'D  Countries.  Mich. 


Gas, 
Gasoline 


THE  OTTO 

and  CMPIMCQ 

Natural  Gas   CIIUIiILO 

FOB 

Electric  Lighting. 

Sizes  2  to  250  H.  P. 

Electric  Light  Plants  in  Operation  from 
2  to  250  H.  P. 

The  Otto  Gas  Engine  Works, 

PHILiADEIiPHIA. 


WE  DON'T  MAKE  ANYTHING  ELSE     ^ 


8end  for  Cataloeme  "A." 

And  Printed  Itlatter. 


UT  Tabular  and  6-incli  Tube  Boilers,  Flange  Steel,  Weldless  Braces,  Eclipse  Manboles. 

FULTON  STEAM  BOILER  WORKS,  RIGHHOND,  m 


Save  Money  and  Economize 

BY  USING 

GREEN'S 
ECONOMIZER 

FOR   STEAM  BOILERS. 

Oan  be  applied  to  any  type  of  boiler    withour 
stoppage  of  works. 

High  temperature   of  feedwatcr  iiuch  above 
boitlQg  point. 

Catalogues,  Plans  and  Specification 
on  Application. 

SOLE  MAKERS  IN   THE  UNITED  STATES. 


THE  FUEL  ECONOMIZER  CO., 


MATTEAWAN,  N.  Y. 


CHICAGO  OFFICE, 


574  THE  ROOKERY. 


BINDERS 


For  the  Western   Electrician 

Electrician  Publishing  Co., 
6  JLakesideBIdg.,       -       Chicago. 


$1.00 


J.  C.  BRILU  COMPANY,       -       -       -        PHILADELPHIA, 

BUTLDEES  OF  EAILWAY  AND  TEAMWAT  OAES  OF  ALL  GLASSES. 


ROOT  IMPROVEO  WATER  TUBE  BOILER. 


SELUNO  AGENTS: 

8  Oliver  St.,  Boston,  Mass. 
Monadnock  Block,  Chicago,  III. 
Perin  Building,  Cincinnati,  Ohio. 
Security  Building,  St.  Louis,  Mo. 


ABENDROTH  &  ROOT 


MFG. 
28  Cliff  Street, 


CO., 

NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R'y. 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'clock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  ofiSce,  207  Clark  Street. 


M 


NORTH  STAK  POINTtl^ 

le  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  MlLwaotee  &  Northern  R.  E.,  and  is  a  valnable 
publication  for  bueineae  men  and  tonriets  who  may 
be  interested  in  the  development  of  the  agricult 
nral,  mineral  and  timber  resoarces  of  Northern 
Wisconsin  and  the  Upper  Peninsula  of  Michigan. 
This  book,  together  with  an  lllnatrated  pamphle 
telling  "W/iere  tha  Trout  Hide  "  will  be  sent  free 
apon  appLlcation  to  Geo.  H.  HeafEord,  General  Pas- 
aeneer  Agent.  "North  Star  Route,"  Chicago,  lU 


Racine  Automatic 

HIGH  SPEED 

ENGINES, 

From  1  to  125  H.  P. 
Especially  Idaptcd  for 
ELECTRIC 

LIGHTING, 

And  all  places  where 

hitjb  spL-ed  in  coimecllou 

with  ecoiiomy  Is  desired. 

Over  2,500  in  use. 

I'orcapine  anil  Tubular 

BOILERS. 

MARINE  ENGINES 

AND  OUTFITS. 

Send  for  Catalogue 

describing  our  new  1 

to  ti  H.  P.  Automatic 

m^       -y  Eufflne    ana       illet 

t,,^^,^  ouiht. 

Racine    Hardware   Co., 

W.  F.  PARISH,  GenM  Sales  Manager. 

W,  Marquette  Building. 

Works.  Racine,  Wis.  CHICAGO.  ILL..  U.  S.  A. 


,Nf^T's£*!^u^'c?ul.s  PHOSPHOR-BRONZE 

RECJiiADE  MARKS.  I  NG  OTS,  CASTI  NCS,  WlRE,   S  HEET    &C.  ' 

ThePhosphor  Bronze  Smelting  Co.LiMiTED 
2  2  00  Washington  Ave.,Philadelphia.,Pa. 

ORIGINAL  jS/IANUFACTURERS  OF   PHOSPHOR'-" 

Bronze  IN  THE  United  States  ANO  Sole 


Special  attention  given  to  the  bnllding  of  Electric  Motor  and  Trail  OarB. 
Idera  of  Brill  N^o.  91  Truck  with  loUd  forged  frame,  and  "Eureka"  Maxlicum  Traction  PlvotAl  Truck. 


XSIT, 
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Westinehouse  Electric  &  Mfg.  Co. 


THE  WURTS 
NON-ARCING 

LIGHTNIN6 
ARRESTERS, 


Double  Pole  Non-Arcins  Metal  Station    LigUtnin^ 
Arrester  for  Alternatiiiff  Current  Circuite. 


Single  Pole  Non-Arcinff  Station  Lightning:  Arrester 
for  Direct  Current  Circuits. 


For  all  kinds  of  Direct  and  Alternating  Current  Circuits. 
Do  not  require  any  Magnetic  Blow-Out  or  Other  Arc-Kupturiug  device. 

9,000  sold  last  summer. 


NO  DYNAMO  CURRENT.  NO  COILS.    NO  SELF-INDUCTION. 

NO  MOVING  PARTS.  NO  INTERRUPTION  TO  SERVICE. 

NO  FUSES  DLOWN.  NO  INSPECTION  NECESSARY. 

NO  FALLING  OUT  OF  CIRCUIT  DREAKERS. 
NO  ARCING  AND  NO  REPAIRS. 

Extract  from  report  of  Ttie  Franklin  Institute  on  Wnrts  Lightning  Arresters. 


The  various  arresters  produced  by  Mr.  Wurts  are  intended  for  the  protection 
of  electric  lighting  and  power  circuits  from  direct  and  indirect  damage  from 
lightning  discharges,  and  Mr.  Wurts  has,  apparently,  studied  this  question  in  a 
scientific  and  very  exhaustive  manner. 

With  but  few  e-xceptions  all  lightning  arresters  commonly  used,  up  to  the  in- 
ventions of  Mr.  Wurts,  have  been  based  upon  the  fact  that  static  discharges  gen- 
erally tend  to  "ground"  by  the  shortest  distance  even  when  obliged,  in  order  to  do 
this,  to  jump  a  considerable  "air-gap,"  in  preference  to  taking  a  longer  path  over 
a  much  lower  resistance.  Such  arresters,  therefore,  have  been  essentially  nothing 
more  than  two  points  or  sets  of  points;  one  being  "grounded"  and  the  other  con- 
nected to  one  or  both  legs  of  the  circuit  to  be  protected. 

An  arrester  of  this  kind,  while  often  affording  a  release  from  the  static  charge, 
would  also  allow  the  dynamo  current  to  follow  upon  the  arc  so  produced,  thus 
producing  either  short  circuit  or  a  dangerous  "ground,"  and  in  both  cases  caus- 
ing an  interruption  of  the  main  working  circuit.  Hence,  the  more  improved 
arresters  of  this  type  were  so  constructed  as  to  break  the  dynamo  arc  as  soon  as 
possible.     This  is  easily  seen  to  be  a  remedy  rather  than  a  preventive. 


Mr.  Wurts  perceived  this  fact  and  set  himself  to  the  problem  of  constructing 
an  arrester  in  which  the  dynamo  arc  could  not  start,  rather  than  one  which 
would  break  the  arc  when  started.  As  far  as  can  be  judged  from  recorded  data 
he  has  succeeded  in  solving  the  problem  in  a  very  efficient  manner,  both  for  alter- 
nating and  direct  current. 

The  operative  features  of  these  arresters  conform  more  closely  to  recognized 
laws  than  those  of  the  devices  previously  known  and  used  for  the  purpose.  The 
instruments  are  cheaper  to  manufacture,  and,  as  far  as  the  Institute  has  been  able 
to  ascertain,  are  very  effective  in  preventing  damage,  and  they  protect  without 
causing  cessation  of  operations. 

In  these  respects  the  Institute  believes  these  inventions  to  be  important  im- 
provements, and  therefore  recommends  the  award  of  the  John  Scott  Legacy 
Premium  and  Medal  to  their  originator,  Alexander  Jay  Wurts,  of  Pittsburg,  Pa. 

Adopted  at  the  stated  meeting  of  the  Committee  on  Science  and  the  Arts, 
held  Wednesday,  May  3,  1894.  JOSEPH  M.   WILSON,  President. 

Countersigned  by  WM.  H.  WAHL,  Secretary. 

ARTHUR  BEARDSLEY,  Chairman  of  the  Committee  of  Science  and  the  Arts. 


PRICES  ON  THESE  LIGHTNING  ARRESTERS  ARE   AS    FOLLOWS: 

Double  Pole  Non- Arcing  Metal  Lightning  Arresters,  for  line  use  on  alternating 
current  circuits  only,  $4.50.  Discounts  as  follows:  i  to  10  arresters,  10  per  cent.;  11  to  50 
arresters,  25  per  cent.;  51  or  more  arresters,  33^-3  per  cent. 

Single  Pole  JSfon-Arcing  Railway  Lightning  Arresters,  for  line  use  on  all  direct 
current  circuits  up  to  600  volts,  f4.so.     Discounts  same  as  above. 


Westinghouse  Electric  £  Manufacturing  Go 


June  I.  1895 


WESTERN    ELECTRICIAN. 


THE  BEST  IS  THE  BOSTON 


The  Boston  Lamp  has 
stood  the  test  of  time 
and  has  an  established 
reputation  for 

High  Efficiency, 
Duraliiliiy  and 
Uniformity, 


REMEMBER 

THE 

NAME. 


General  Western  Agents, 


WRITE  FOR 

INFORMATION  AND 

PRICES. 


We  are  prepared  to 
satisfactorily  renew 
old  and  burned  out 
lamps. 

Lamp  consumers  can 
make  an  important  and 
considerable  saving  by 
having  their  old  lamps 
repaired. 


Wallace  Electric  Co,, 


305  Dearborn  Street, 


CKCIC-A.<^0- 


The  S.  K.  C.  Two  Phase  Alternating  Current  System. 

THE  FIRST  AND  ONLY  COMPLETE  AND  PERFECTED  SYSTEM  BY  WHICH   LIGHT    AND    POWER    CAN    BE 

SUPPLIED    FROM  THE   SAME  GENERATOR  AND  CIRCUITS.    POWER  TRANSMISSION  AND 

DISTRIBUTION    MADE  PRACTICAL    AND     COMMERCIALLY    SUCCESSFUL. 


POINTS  OF   SUPERIORITY: 

Our  system  is  much  more  simple  and  consequently  more  durable  than  any  other,  either  direct  or  alternating. 

Our  generator  is  much  more  efficient  than  any  other  alternator,  requires  less  attention  and  absolutely  no  supplies 
except  lubricant  for  bearings. 

It  is  practically  self-regulating  without  the  loss  of  energy  involved  by  compounding  or  compensating.  Other  multi- 
phase machines  require  a  balance  of  load. 

We  have  entirely  eliminated  from  our  generators  the  usual  sources  of  trouble,  expense  and  interruption  of  service: 
i.  e.,  the  revolving  armature,  commutator,  collector  rings,  brushes,  etc. 

They  can  be  built  for  any  voltage  from  1 10  for  isolated  lighting  to  the  high  voltages  required  for  power  transmission 
work;  in  latter  case  doing  away  with  the  expense  and  loss  of  step-up  transformers;  the  usual  central  station  machine  can 
be  connected  at  will  for  either  1,000  or  2,000  volts. 

The. motors  excel  in  simplicity  of  construction;  in  starting  torque  and  simplicity  of  starting  device;  in  efficiency  in  the 
manner  in  which  they  take  current  in  proportion  to  their  load,  and  in  uniformity  of  speed  under  different 
conditions  of  load. 

Our  transformers  insure  satisfactory  service  and  the  greatest  economy.  We  are  prepared  to  fill  all  orders  promptly, 
and  carry  a  full  stock  of  transformers  in  Chicago. 


Patents 


-Our  apparatus  is  novel,  different  from  anytliing  heretofore  made,  and  cov= 
ered  by  patents  that  fully  protect  us  and  our  customers.  We  are  not 
infringing^  patents  belonging  to  others,  and  shall  avail  ourselves  of  the  patents  under  which 
we  operate  to  protect  ourselves  from  piracy  by  other  manufacturers. 


STANLEY  ELECTRIC  MANUFACTURIN6  CO., 


PITTSFIELD, 

■    ■    ■    ■    InASSi 


■ii 


Western  Office,  305  Dearborn  Street,  Chicago,  III. 
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POROUS. ^^ 

5^4^^^  1895. 


"Wliy  not  set 
the  best  9 


1888 


GrlTe  ns 
trial  order. 


^^  *  -CUPS 


ESTABLISHED    1867 

PARTRICK&  Carter  Co. 

Electrical  Supplies 

i25.South  2^  St.  -  Philadelphia 
Catalogues  on  Application 

Send  BneloesB  Card  and  mention 

Westeen  Eleothioian. 


WOVEN  LEATHER  UKKBELTJ.IQ-    n^'^^^^ 


-,'^  GENUINE  RAWHIDE 
^     LACE  LEATHER. 

p  shultzs  patent 

PULLEY  COVER. 
iBJLT  DRESSING 

—      »'dj«_"  Jg^BELT  CEMENT. 


*1)ynamo 

BRANCHES:  164  Summer  St.,  Boston;    113  Liberty  St.,  New  Tork;    129  North  3d  St.,  Fhlladelphla. 


^"SsSti  J  or  (iVc  u  Iat3 


STUDY  ELECTRICITY  AT  HOME 

By  our  correspondence  method.    Thorongh  Instrnctlon,  ivltli  FREE  APPARATUS.    Moderate  terma. 
Diplomas  awarded.    Catalogue  free,  t^cientiflc  Itlacllinist  t.O.,  90-91  Atwater  Bldg.,  Cleveland,  O. 


CHARLE5  H. 

Bt5LY  ^ 

«.  CO., 

CHKAOO,  ILL,  ^ 
"  6  A 


M0LDER5  BELL0W6 
PATTERN  LETTERS 

nOLDERS  iH0VEL6 

nOLOERiS  RIDDLE.S 
nOLDER'5  TOOLA  ■ 

HOLDERS  BRU6HES 

nd  for  ZOO  page 
luitrdLed  Catalogue.'* 


COMMERCIAL  ELECTRIC  COMPANY, 


119  South  Tennessee  Street, 


INDIANAPOLIS, 


INDIANA. 


DYNAMOS  and  MOTORS. 


FIRE! 


The  destruction  of  our  works  by  fire  on  April  7,  was  almost  complete. 

We  have  already  resumed  manufacturing  and  are  making  limited  shipments  which  are  daily  increasihj:. 

bend  us  your  Orders,    We  will  fill  them  with  reasonable  dispatch,  or  advise  you  promptly  if  we  cannot. 

CROCKER-WHEELER  ELECTRIC  COMPANY, 

I  Manufacturers  and  Electrical  Engineers, 


SJe'vcr  "Sforls.. 


Olilo^B^. 


SSos'toaa.. 


X>li.llei.c9.elZ3li].c». 


FIRE! 


HIZES  VP  TO  eSO  H.  P. 


INCANDESCENT  LAMPS. 

\ 


nannfaetiurea  by 


Q^MXJU^^JWUW 


WRITE  FOR  REDUCED  PRICES. 


»0a9  to3017  PlnelSt.,  St.Iionis.llie. 


CEDAR 


STREET  R.  R.  TIES. 

The  Valentine-ClarJe  Co., 

704-706  KOOKBRY.  -  -  -  OHIOAQO. 


THE  NEDBIRY  INSULATION 

§    ^    ALUMINUM  BRONZE 


SELLING  AGENTS: 


^^^^-ObQ 


!^  TROLLEY  ^^..^ 
-  n  -•-  EQUIPMENT. 

FOR    ELECTRIC  RAILWAYS. 

BEST  IN   THE    WORLDj 

THE   FIBERITE   Co'.  »-.,  ,.-\^ 

MECHANICVILLE.N.Y. 


.FOf=i^SAL£^//^_£:\/£:/^y  c/Ty. 


Chicago,  III. 


A.  W.  SOLOMON, 

Savannah,  Ga. 

RECER  &  ATWATER, 

San  Francisco,  Cal. 


ELECTRICAL 
TEST  INSTRUMENTS.! 

I 

Circular  No.  655,  just  published,  is  a  reduced  price  list  from  our  catalogue  "T.'% 
The  prices  hold  for  a  short  time  only,  so  interested  parties  should  write  for  the  circulajj; 
immediately.  Special  points  of  note  are  the  low  prices  on  Standard  Resistance  Boxes  anij', 
Condensers,  Other  instruments  listed  are  "M.  V."  Volt  and  Ammeters^  Electro  Dynamo-' 
meters,  Kelvin  Electrostatic  and  Multicellular  Voltmeters, .  High  ,  Grade  Galvanometers^* 
Keys,  etc. 

If  you  have  no  copy  of  our  circular  No.  580  describing  Cable  Testing  Apparatus,, 
we  should  be  pleased  to  mail  you  one  upon  application. 


QUEEN  &;  CO.,  me 


BT.  X.  OFJFICJB, 

IIG  Fulton  Street. 


jr.  O.  OBAV,  Asaienee, 
1011  Chestnut  St.,  FhUadelpItia, 


m 

1  >^ 

^81^ 

\       I 

H^ 

Electric  Lighting  and 
Power  Apparatns. 


THE 


Tlie  Brash  Double  Arc 
Lamp  Patents  Bostained  by 


repeated  decisions 
of  "U.  S,  Oonrts. 


BRUSH 


ELECTRIC  CO., 


Igencles  in  all  large  oltlsB. 

The  BU8B611  &    Officer   Electrical 
No.  10  Arc  Dynamo,  100 lights,  8,000  candle  power.  OonBtraotlon  Co.,  Denver,  Ool.  _ 

Bs^sU  is  Hiius.Totohsma,  Japan.  OfflcQ  and  Wsrks,  Cor.  Belden  and  litsson  St.., 


CliETBI^AWO,  OHIff. 


J. 


$3  per  Annum. 


EVERY  SATURDAY. 


1 0  cents  per  Copy. 


\o\.  X\'I. 


CHICAGO,  JUXE  8,  1895 


No.  23 


rM^STlNSTlTtJlT^ 
OF 

TECHNOLOGY 
JUN  8    1895 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

*'"h.''r.'hi'"xIon ."■        iSImplex  Electrical  Company, 

1137  Monadnock  Block.  CHICAGO.  75-81   Cornhill,  BOSTON,  MASS. 

INSULATED  WIRES  and  CABLES 

Aerial.  Undererronnd  and  Snbmarliie, 

toT  Telephone,  Telegraph,  liisht  and  PoTrer. 

KEBITE  TAPES,  Write  for  catslognes,  samples  SDd  prlcei. 

W.  B.  BBIXEX,  Slfr.,  J.  B.  HAH,  6en'l  Agent 

803  Broadway,  New  Tork. 
S.  F.  B.  aiOBSE  &  CO.,  CALIFOBIVIA  EIiEC.  f^KS., 

Chlcaeo,  III.  San  Francisco,  Gal. 

DTEW  OBIiBAKS  BIiBG.  CO.,  New  Orleans,  lia. 


WtLLABO  L.  OAKDEE, 
H.DXrBAKT 


OH^S,  \  S'lSloeM  Managers. 


GEO.  T.  MANSON, 

Geu»l  Supt. 


W.  H.  HODBINS, 

Seoretar7. 


THE  OKONITE  COMPANY, 


LUITED, 


i.oN';5 


1 3  Park  Row,  New  York. 

INSULATED 

WIRES  AiDCABLES, 

For  Aerial,  Submarine  and  Underground  Uii. 

Candee  Aerial  Wires. 
IVIanson  Protecting  Tape. 
Okonite  Waterproof  Tape. 

BRANCHf:S:Cliicago.  Boston.  Philadelphia,  Pittsbureh,  Minneapolis,  Cincinnati, 
Kansas  City,  Omaha,  LqnisTllle,  St.  Iioais.  San  Francisco,  liondon  ana  So.  America. 


TRADE  MARK. 


BEST  OF  ALL  IS 


aiade  by  J.  H.  BITIffBIBIiXi  d.  ^JO.,  70  Cortlandt  St.,  TTew  Torlc. 

BMtOonstnictlon  and  Ingredients.  Strongest,  most  Durable  and  Sellable.  Size  6x3H>  60cti.  p»r  wlL 
LIBSBAIi  DISCOUNTS.. 

OFFICE  AND  FACTORY: 

SA]!irj>V8B:X,  OHIO. 

(  AGENTS:  ) 

C.  J.  Mayer,  Betz  Bldg.,  Philadelpbis,  Fa. 
Smith  &i  Wallace,  Hamlltoa  St  ,  Boston,  Mass. 
Ed.  F.  Sharp,  44  Niagara  St.,  Buffalo,  N.  Y. 
Arthur  S.  Partridge,  Bank  of  Commerce  Bldg., 

St.  Louie,  Mo. 
Standard  By.  Supply  Co*,   Monadnock  Bldg., 

Chicago,  111. 
Beger  &  Atwater.  214  Pine  St ,  San  Francisco, 

California. 


N.  1.  R 


National  India 

Rubber  Co.'s 

Wiresind  Cables. 


Factory  and  Offloea: 


FREDERICK  8.  MINOTT,  General  Manager. 

BKANCHES:  ..■.,.»  —  «■       ..     . 

New  York  Office.  481  Broaaway.H.L.  Eurdlck.Mgr.  npiCTnl      D    I 
San  Francisco.  511  and  619  Market  St.                          uiil»J  ■  Vk,  It.  ii 
Cbicaeo,  Metropoutan  Electric  Co.,  186-188  nitu  Ave.  


EBTABUSHBD  1889. 


The  Colombia  InGandesGent  Lamp 

SUPERIOR  TO  ALL  OTHERS  IN    ECONOMY,  LIFE  AND 
MAINTENANCE  OF  CANDLE  POWER. 

WE  CHALLENGE  COMPARISON.       SATISFACTION  GUARANTEED. 

Prompt  Shipments  from  Stocits  at  Branoli  Offices. 


THE  COLUMBIA 

Incandescent  Lamp  Co., 

Mail  Dice  and  Factory,  1910, 1912  and  1914  Oliye  St.. 


New  York  Office,  1103  Havemeyer  Building. 

■Chicago  Office,  1236  Monadnock  Building. 

San  FranciBCO,  Cal.,  Paul  Seller  Electrical  Works. 


ST.  LOUIS,  MO. 


Curve  S)iotuinD 
Hm<m»,  .1    Milt  P»uj,r  ■)  iW  IVtUrj  nt  Ao  l»|>i 
.Y».il..l  E  M.F. 


WE  GUARANTEE  THE  RESULT  ON    PACKARD   LAMPS. 

KEVr  YOKK  and  OHIO  CO.,  IVarren.  Ohio. 


Aetna  Railway  Insulators, 
Anderson  Line  Material, 

Manulaciured  solely  by  ALBERT  &  J.  M.  ANDERSON, 

289  io  293  A  Street,  Boston,  Mait. 

CorreBpondence  Solicited. 


MAinjFAOTtlBEE  OF 

IHSUIiATXSD    EI.EGTRZG   WIRE, 

FX^ICXIBI^X:  COBX>S  and  CAISUES. 

eOO  and  SOS  Herth  Tklrd  Street.       -        -        PKIIiADBIiFHIA,  PA. 


ROLL-DROP 


B 


COMMUTATOR  BARS. 


FOBBST  CITY  ELECTKIO  WORKS, 


Cleveland,  Ohio. 


ELECTRICITY 

Mechanics;  Mechanical  Drawing;  Architecture;  Architectural  Drawing  and  Design- 
ing; Masonry;  Carpentry  and  Joinery;  Ornamental  and  Structural  Iron  Work;  Steam 
Sngin-eering  {Stationary,  Locomotive  or  Marine);  Railroad  Engineering;  Bridge 
EngineeHng;  Municipal  Engineering;  Plumbing  and  Heating;  Coal  and  Metal  Min- 
ing; Prospecting,  and  the  English  Branches.  Until  fnrtner  notice  experimental 
apparatus  will  be  furnished  free  to  students.  Send  for  Free  Circular,  stating  the  sub- 
ject you  wish  to  study,  to 

The  International  Correspondence  {Schools,  Scranton,  Pa. 


MANY  SWITCHES 

HAVE  COME  AND  GONE,  BUT  THE 

NEW  ENGLAND  SWITCH 


IS  STILL  THE 


PEER  OF  ALL. 

TKT  THEM  AND  WONDER  "WHY  TOn.EVEB  USED 
ANY  OTHER. 


O.  S.  PLATT,  -  88-102  Cannon  St.,  Bridgeport,  Conn. 


WESTON  ENGINES. 


High  Pressure  Boilers. 

Complete  Power  Plants. 

Sstiinates  aad  Drawings  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  H.  Y. 

KBPBBSENTATIVES. 

JOLIAN  SCHOtL  &  CO.,  -  126  Liberty  St.,  N.  Y.  Oity. 
HOFFMAN-RUSSELL  CO.,  -  82  Late  St,  Ohloago,  lU. 
80RANT0N  SUPPLY  &  MACH'Y  CO..  -  Scranton,  Pa. 
THOS.  E.  CAREY  U  BROS.  CO.,  26  Light  St.,  Baltimore,  Md 


u 
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MONOCYCLIC 


F^:ai 


M 


OF 


ELECTRICAL  DISTRIBUTION. 

Central  Station 

IN 

A  Single  Alternating  Generator. 


i 


^5 


The  Monocyclic  Crcuerator  (150  K.  W.) 


The  Induction  3Iotor,  SO  H.  P. 


For  Power  Purposes  equal  to  a  Polyphase  System,  with  all  the  Simplicity  and  Advantages  of  the  Single  Phase  System.| 

Generators  will  carry  full  load  in  lights  or  motors  or  any  proportion  in  lights  and  the  rest  in  motors. 

THERE  CAN  BE  NO  UNBALANCING. 

Induction  Motors  Operated  with  results  equal  to  those  obtained  with  the  Best  Direct  Current  Shunt  Motors  with  the  same 

Efficiency  and  better  Speed  Regulation. 


Arc  and  Incandescent  Lighting  Circuits  Operated  on  the  Single  Phase  System  as  from  the  Ordinary  Alternator. 
MAY  BE  ADAPTED  TO  SYSTEMS  OF  SECONDARY  MAINS  SUPPLIED  FROM  LARGE  TRANSFORMERS. 

GENERAL  ELECTRIC  COMPANY 

MAIN  OFFICE,  SCHENECTADY,  N.  Y. 

SALES  OFFICES: 


i 


'I 


BostoD,  Mass.,  180  Summer  Street. 

New  York,  N.  Y.,  44  Broad  Street. 

Syracuse,  N.  Y.,  Sedgwick,  Andrews  &  Kennedy  Bldg. 

Buffalo,  N.  Y.,  Erie  County  Savings  Bank  Building. 

Philadelphia.  Pa.,  509  Arch  Street. 

Baltimore,  Md.,  227  East  German  Street. 

Pxttsfanrg,  Fa.,  Times  Building. 


Atlanta,  Ga.,  Equitable  Building. 
Cincinnati,  Ohio,  420  West  Fourth  Street. 
Columbus,  Ohio,  14  North  High  Street. 
Nashville,  Tenn.,  308  North  Summer  Street. 
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Detro't,  Mich.,  13  Rowland  Street, 
Omaha,  Neb.,  309  South  13th  Street. 


Kansas  City,  Mo. ,  New  York  Life  Building. 
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Dallas,  Tex.,  Corner  Elm  and  Griffin  Streets. 
Helena,  Mont.,  Electric  Building. 
Denver,  Colo.,  505  i6th  St.,  Kittredge  Bldg. 
San  Francisco,  Cal,,  15  First  Street. 
Portland,  Ore.,  Front  and  Ankeny  Streets. 
Seattle,  Washington,  Bailey  Building. 

For  all  business  outside  the  United  States  and  Canada;  Foreign  Dept  ,  Schenectady,  N.  Y.,  and  44  Broad  Street,  N.  Y.. 


For  Canada,  address  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Canada. 
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Brixey,  W.  R. 
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General  Electric  Co. 

Independent  Electric  Co. 

Louisville  Elec.  Works. 

Metropolitan  Electric  Co. 

Moore,  Alfred  F. 

National  India  Rubber  Co. 

New  York  Insulated  WireCo. 

Okonite  Co.,  The. 

Partrick  &  Carter  Co. 
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Automatic  Elec.  Spec.  Co. 

Buckeye  Electric  Co. 
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New  York  AOnioCo. 

Partrick  A  Carter  Co. 

United  Elec.   Imp.  Co. 

Westinghouse  Elec.AMfg  Co. 
Ijisbtnins  Arresters. 

Colgate  Co  .  Geo.  L. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 
magnet  Wire. 

(See  Insulated  Wires.) 
llecbanlcal  'Wacbinery. 

Besly  ACo.,  Chas.  H. 

Harrington,  Son  A  Co.,  E. 
Lukens  Iron  A  Steel  Co. 
llica. 

Johns  Mfg.  Co.,  H.  W, 
Munsell  A  Co,  Eugene. 
nining  Apparatus,  Elec. 

GenerS  Electric  Co. 
Independent  Electric  Co. 


Atotors. 

Andrae  A  Sons.  J. 
Brush  Electric  Co. 
C  A  C   Electric  Co. 
Central  Electric  Co. 
Commercial  Electric  Co. 
Crocker-Wheeler  EIcc.  Co. 
Dietenchs-Warwlck    El.    Co 
Eddy  Elec,  Mfg,  Co. 
Elliott-Lincoln  Eleo.  Co. 
Ft.Wayne  Elec.  Corporation, 
General  Electric  Co, 
Interior  Conduit  A  fns.  Co 
Louisville  Elec.  Works. 
Roth  Bros.  A  Co. 
Royal  Electric  Co, 
Sioux  City  Brass  Worss 
Stanley  Eleo.  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Mfg    Co. 
Wallace  Electric  Co, 
Westinghouse  El.  A  Mfg.  Cr, 
Packing. 
Besly  A  Co.,  Chas.  H. 
Garlock  Packing  Co. 
Paints. 
Morris  A  MacCurdy 
Standard  Paint  Co. 
Patents. 

Gooch,  Chas.  J. 
Phosphor  JBronzc. 

Phosphor  Bronze  Sm. Co.  Ltn 
Pianos  and  Organs. 

Beethoven  Piano  A  Organ  Co- 
Platinum. 

Baker  A  Go. 
Polew. 
Morris,  Tasker  A  Co. 
Nuttall  Co.,  R.  D, 
Valentine-Clark  Co. 
Porcelain. 
Empire  China  Works. 
General  Electric  Co. 
Hemingray  Glass  Co. 
Publishers,  Electrical 
Electrician  Publishing  Co 
Push  Burtons. 
Central  ElectrlcCo. 
Electric  Appliance  Co. 
Partri:,!  <x  Carter  Co. 
Rhe       n's. 
Central  Electric  Co. 
General  Electric  Co. 
Hal  Animonlqe. 

Klipstela  A  Co.,  A. 
mepar  liters. 

Goubert  Mfg.  Co. 
Bllb  Braid. 

Boston  Braid  Mfg.  Co. 
Speaking  Tubes. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ostrander  A  Co.,  W.  R 
Partrick  A  Carter  Co 
t^peed  Indicators 
Besly  A  Co.,  Cbas.  H. 
Colgate  Co.,  Geo.  L. 
Diamond  Electric  Co. 
Queen  A  Co.  Inc. 
ISteam  Heating. 
Goubert  Mfg.  Co. 
Webster  A  Co.,  Warren 
Sioragn  Batteries. 
Boswell  A  Co.,  D.  E 
Bradbury-Stone  Elec.    S    Co 
Electric-Power  Storage  Co 
Electric  Storage  Battery  Co. 
Porter  A  Buerdorf, 
t^treet  Cars. 
Brill,  J.  G.  Co. 
Tapes,  Insulating. 
American  Electrical  Works 
Brixey,  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Electric  Appliance  Co. 
Moore,  Alfred  F. 
New  York  Insulated  Wire  Co 
Okonite  Co.,  The. 
Phillips  insulated  Wire  Co 
Roebllng's  Sons  Co,,  J,  a. 
Simplex  Electrical  Co 
Standard  Paint  Go. 
Telegraph  Apparatus. 
Electric  Appliance  Co 
Partrick  A  Carter  Co. 
Western  Electric  Co. 
Telephones     and     T^Le- 
phone  material. 
Andrae  A  Sons,.!. 
Central  Electric  Co. 
Evans.  *_'.  M. 

Farr  Tel.  A  Const.  Supply  Co. 
Forsyth  A  Fi^k. 
Gillette,  E.  A  F. 
Gustafson,  W.  A. 
Mo  Telephone  Mfg.  Co 
Partrick  A  Carter  Co. 
Pbila.  Telephone  Co. 
Public  Telephone  Co. 
U.  S   TeL  Const.  Co. 
Universal  Telephone  Co. 
Western  Electric  Co. 
Western  Tel.  Const,  Co. 
Tr  an  sfor  mer  s . 
Central  Electric  Oo. 
Diamond  ElectrlcCo. 
Ft.Wayne  Elec.  Corporation. 
General  Electric  Co. 
Hornberger  Elec.  Mf?.  Co. 
Louisville  Elec.  Works. 
Royal  Electric  Co. 
Stanley  Electnc  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 
Trolley  Cord. 

Samson  Cordage  Wks, 
Trocbs,  Elecirlc  Car. 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Turbine  Wheels. 
Dayton  Globe  Iron  Works  (Jo. 
Smith,  S.  Morgan. 
Stillwell-Bierce    A     Smlth- 
Vaiie  Co. 
UniTcrsitles. 
Chi.  Shorthand  Institute. 
Int.  Corr.  Schools. 
Rose  Poly.  Institute. 
Scientiiic  Machinist  Co. 
Water  Wheels, 
Smith.  S.  Morgan, 
Wire,  Bare. 
Anderson,  Albert  A  J.  M. 
Besly  A  Co.,  Chas.  H, 
Bishop  Gutta  Percha  Co . 
Brixey,  W.  R. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Independent  Electric  Co. 
National  India  Rubber  Co. 
Nuttall  Co.,  R.  D. 
Okonite  Co.,  The. 
I     Phillips  Insulated  Wire  Co. 
I     Roebline's  Sons  Co..  J    a. 
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INCANDESCENT  LAMPS. 


WE  "^^  W    /^'riTl  "  LIFE  AND 

MANUFACTURE     |^  I   Ji  M  K  wi)  EFFICIENCY 

THE  VM  MJ\FM^M^%  GUARANTEED. 


New  Process  of  Exhaustion  by  Mechanical  Vacuum  Pump.     Absolutely  Dry  Vacu-m.     Samples  and  Prices  Furnished 

on  Application.     Correspondence  Solicited  ; 

GLOBE  ELECTRIC  LIGHT  CO.,  6  Clifton  St.,  ROXBURY,  MASS. 

The^Electra"  Carbons. 

IMPORTED 

HIGH  GRADE  NUERNBERG  CARBONS 

TftADE     MARK  .TRADE     MARK 

FOR  DIRECT  CURRENT  ARC  LAMPS.  FOR  ALTERNATING  CURRENT  ARC  LAMPS. 

Are  the  most  economical  and  efficient  manufactured.    They  produce  a  very  brilliant 
and  absolutely  steady  light,  burning  without  any  dust. 

"WTTJf^  f\    T>T'TC!TTVri^T'T?       NO.  38  BEAVBR  STREET.  NEW  TORK. 


Sole  Importer  for  the  X7nited  States    and   Canada. 


BUCEETE 


QUALITY 
UNEQUALED. 

FACTORY 

PRODUCTION 

TRIPLED. 


Monadnock  Building,  Chicago.        THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  O. 

STANDARD  "WARD"  ARC  LAMPS, 

310.00  EACH, 

Including  Resistance,  Clear  Globes,  and  Tested  Beady  for  Use. 

This  price  for  61,  8  and  10  ampere  lamps  sold  in  pairs;   single  lamp  with  large  resistance,  globe,  etc.,  $12.00. 
In  lots  of  50  or  more,  as  received  from  the  manufacturer,  without  globes,  resistance  or  testing, 

S"Z  so  EACH. 

Knight  Direct  Current  Lamps  furnished  complete  with  clear  globes,  resistance  and  testing, 

$0.00  EACH. 

Knight  Alternating  Current  Lamps,  complete, 

©XO.OOEACH 

Also  Ward  and   Knight  High  Tension  Lamps   for    Series  Circuit;    Railway    Lamps;    Twin    Lamps;     Focusing,   Photo- 
Engraving  and  Stereopticon  Lamps  at  Lowest  Prices. 

^^  ML  W%  ES^^ILIO — Lacombe,  Hardtmuth,  Siemens  &  Halske,  National, 
^^#%  ^%  BJ%g#l^  ^^     Fidelity,  Solar,  Lancaster,  Globe,  at  Lowest  Prices. 

ADDEES3 

AUAC    U    UlATCDiJAll    i305  havemeyer  building,  MCU/ YflDI^ 

UnAOl    til    If  A  I  ttllVIAIl,  26  CORTLANDT  STREET,    lltff     lUn^i 
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all  in  the  same  boat 


.'•.    I; 


everybody  sweltering— everybody  miserable,  except 
the  fellow  who  either  has  a  Lundell  Fan  or  is  on  the 
right  side  of  July  wheat;  and  the  chances  are  that 
this  happy  one  has  a  fan  too— he  needs  a  cool  head. 

Hundreds  in  stock,  you  can't  send  the  telegrams 
in  too  swift— just  give  us  the  trade  word  and  say  how 
many,  and  you  get  them  by  next  train. 


Mother  Earth (z>i  bicycle  costume) — "Goodness!  Lundy,  but 

we  are  all  glad  to  see  you,  how  did  you  come?" 
The  Fan — "Oh   I   just   sailed   in — but  you   are     looking 

worried." 
M.  E.  —  "I  am,  Son,  I  am;    with   a   road   race   just  otT  my 

hands  and  the  wheat  crop  to  manage,   it's  enough   to 

worry  anybody." 
The  Fan — "Well,  brace  up!  I'll  help  you  out." 


If  you  send  a  letter,   better  include 
the  other  things  you  are  needing — there's 
Okonite,  no  weather  hot  enough,  or  cold, 
or  wet,  or  dry  enough  to  hurt  it.    And  Interior  Con- 
duit.   And  Pharos  Lamps. 


„p.j^^„p,..  5  Kansas  City,  Mo.;  Gate  City  Electric  Co. 
'  /  St.  Louis:  Southern  Electric  Supply  Co. 


Central  Electric  Company, 

173=175  Adams  St., 
CHICAGO. 


SIITCH   WLILRC^L    1st 

Our  New  %!>  Eleclric  Lig;ht  and  Power  Controllers 


HAVE  BEEN  ADOPTED  BY  CENTRAL  STATIONS 
OPERATING 


5,000 


ARC     LAMPS     AND 


60,000 


INCANDESCENTS. 


They    are    the  Only   System   which   will   Cut  §^  your 
Motors,  Arc  Lights,  Converters,  Transformers, 
from  your   Central   Station. 


OUR  GENERAL  WESTERN  AGENTS  ARE 

WALLACE  ELECTRIC  CO.,  ^^^  dearborn  sl,  Chicago. 

ELECTRIC  SELECTOR  &  SIGNAL  CO.,  45  Broadway,  New  M. 
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The  C  &  C  Electric  Co. 


MANUFACTURERS    OF 


Bipolar  ^  Multipolar  Dynamos, 

Automatic  and  Hand  Controlled  Motors, 

Complete  Plants  for  Power  Transmission, 

Isolated  Lighting  Plants,     Central  Station  Apparatus. 


With  our  Extensive  Works  we  are  prepared  to  fill  promptly 
all  orders  for  1  H.=P.  to  250  H.=P. 

GENERAL.     OFFICES  :  WORKS: 

143  LIBERTY  ST.,  NEW  YORK.  GARWOOD,   N.  J. 

(  CHICAGO,  Monadnock  Building.  ^^  Central  R.  R.  of  N.  J. 

BOSTON,  63  Oliver  Street.    CLEVELAND,  Cuyahoga  Building. 
'  PHILADELPHIA,  633  Arch  Street. 


BRANCH  OFFICES: 


HELIOS  ELECTRIC  COMPANY, 

Factory  aiid  Offices, 

1310  Filbert  Street,  Philadelphia,  Pa. 

We  have  no  Stock  nor  Old  Style  Lamps  that  we  must 
get  rid  of  at  any  price— no  junk. 

THE  HELIOS  LAMPS 

Are  the  latest  patterns  and  newest  type.  Oar  Lamps  are  much  in  advance  of  any  lamp 
now  on  the  market,  because  they  are  New  and  of  Latest  Designs. 

Our  ALTERNATING  LAMPS  hwe  Reflector  Plates.  Our  DIRECT  CURRENT 
Lamps  do  not  see-saw.  Our  Focus'ng  Lamps,  both  Direct  and  AUernating,  are  espe- 
cially adapted  for  photo-engraving  and  stereopticon  work. 

Mountain  Electric  Co.,  Agents  for  Colorado,  Utah, 
Wyoming  nnd  New  Mexico,  Denver,  Ool. 

Machinery  Supply  Co..  A^entei  for  SoDlhern  C&U 
iforniaand  Arizona,  Loh  Angeleei,  Cal, 

W.  T,  M.  Mottram,  ARsnt  for  Texap,  Dallas.  Tex. 

Canadian  General  Electric  Co.,  Oaaadian  Agents, 
Torouto,  Oanada. 

California  Electrical  Works,  San  Francieco,  Oal. 


Anchor  Electric  Co.,  New  England  Agents, 

Boston,  Mass 
Central  Electric  Co.,  Western  Agents,  Chlcago- 
Moore  &   Baylis,   Agents  for  Western   New  Yorfe, 

BuSalo,  N.  Y., 
Globe  Electrical  Supply  &  Construction  Co.,  New  York 

City  Agents,  Vandam  and  Greenwich  Streete, 

New  York. 


MOULDED  MICA. 


j^oniiQ 


INSULATORS. 


Weatherproof  Sockets. 

For  use  outdoors  and  in  damp  situations. 

TROLLEY  LINE  INSULATORS, 
VULCABE8TON. 

H.W.JOHNS  MFG.  CO 

340  &  243  Randolpb  !$treet, 

CHICAGO. 

NEW  YORK,  PHILADELPHIA, 


Regular  Edison, 
Thomson-Houston  & 
Westinghonse    Base. 


BOSTON. 


Socket  for  Standard 

^/8-inch  Pipe   Bracket 

Fixtures. 


The  Tilden 
Watchman's  Electric 
Time  Recorder. 

THE  LATEST  AND  MOST  PERFECT  STATION 
RECORDER  UPON  THE  MARKET. 

IT   CANNOT    BE   TAMPERED    WITH  -  FALSE 
RECORDS  CANNOT  BE  MADE  UPON  IT. 

Ordinary  electric  press-buttons  can  be  used  for  operating  this  clock, 

or  we  can  furoish  our  non-loterferable  boltons  with  keys 

when  desired.     Write  for  prices. 

W.  B.  SOUTHGATE  &  CO., 

*  GENERAL  AGENTS, 

146  "B''  Franklin  St.,      BOSTON,  mASS. 


Receivers'  Sale, 

By  authority  of  the  Supreme  Court,  stock 
of  Electric  Construction  &  Supply  Co., 
consisting  of  "Ward"  and  "Knight"  lamps 
and  parts  of  same;  carbons,  domestic  and 
imported;  search  lamps,  iron,  with  parabolic 
reflectors.     For  list  of  fittings  and  material 


address 


CHAUNCEY  G.  PARKER. 
THAD.  T.  GROVER, 


Receivers. 


1 4  Cortlandt  Street,  New  York. 


Sole  closes  two  months  from  date. 


AN  EMPHATIC  SUCCESS! 
THE   DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 


DIIHL    &   COMPANY,   385   BROADWAY,    NEW   YORK. 
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THE  BOUDREAUX  DYNAMO  BRUSH. 


EACH   LAYER   OF  THIS   ANTI-FBICTION   METAL 
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Mailers  Building, 
CHICAGO. 


Postal  Telegraph  Building, 
NEW  YORK. 


Sole  Agent  for  Canada,  R.  E.  T.  PRINGLE,  Montreal,  Que. 


# 


^  .2?' 


THE   NEW  /ETNA   LAMP 


fTHiiIi 


PATENT  APPLIED  FOR. 


YOU  DON'T  SEE  THE  TWIST  IN  THE  FILAMENT. 

THIS  LAMP  is  specially  adapted  to  street  and  general  railway  and  steamboat  vse, 
because  it  is  absolutely  non-vibratable,  and  we  guarantee  for  it  50  per  cent,  longer  life 
and  better  service  than  any  other  lamp  notv  on  the  market.  The  filamtnt  will  not  droop 
>  or  get  out  of  shape  while  in  use,  no  matter  at  what  angle  it  is  burned. 

A  good  lamp  at  a  fair  price.    Ordinary  lamps  at  ordinary  prices. 

AGENTS  WANTED  IN  LEADING  CITIES. 

WRITE  US.      ^tna  Electric  Works,  Hartford,  conu. 


EDDY  GENERATORS. 

Direct  Coimected  or  Belted  for  Electric  Railways,  Central  Stations,  Isolated  Ligbtlng  or  Power  Plants. 

EDDY  MOTORS— SLOW,  MEDIUM  OR  HIGH  SPEED. 

We  build  all  necessary  apparatus  for  the  transmission  of  Electrical 
Power  through  factory  or  other  buildings. 

THE  EDDY  ELECTRIC  MFG.  CO., 

WINDSOR,  CONN. 

NEW  ¥OBK  OFFICE,  HAVEaiEYEB   BliDCi. 

REPRESENTED  BY: 

Walter  C.  Mclntire  &  Co.,  506  Commerce  St.,  PhUadelphla,  Pa. 
Western  Electrical  Supply  Company,  St.  Loni^.aio. 

F.  P.  Iiittle  Electrical  Construction  &  Supply  Co  ,  Buffalo,  Sf.  Tl 
W.  T.  Osborn,  Kansas  City,  Mo. 

I>.  P.  uosmWE,  30  OlTer  St.,  Boston,  Ulass. 

All  Our  Apparatus  Guaranteed  as  Represented. 
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Westinghouse  Electric  &  Manufacturing  Company, 


ALTERNATINE  CURRENT  FAN  MOTORS. 

We  offer  for  the  first  time  a  single-phase  induction  Fan  Motor. 

No  Brushes, 

No  Commutator, 

Babbitted  Bearings, 

Cannot  Burn  Out^ 

Low  Priced. 

Requires  lubricating  but  once 
During  the  Season. 

These  motors  are  manufactured  under  the  patents  of  Nikola  Tesla,  which  broadly  cover  the  principles  of  their  de- 
sign. The  Westinghouse  Electric  &  Manufacturing  Company  is  the  only  company  authorized  to  make  and  sell  motors 
of  this  type. 

WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  COMPANY, 

Branch  Offices  in  all  Leading  Cities. 


SAWYER-MAN  INCANDESCENT  LAMPS 

With  Bases  to  Fit  Any  Socket. 


} 


We  have  now  resumed  the  manu- 
facture of  the  well-known  Sawyer- 
Man  Lamps,  on  a  scale  to  meet  any 
possible  demand. 

We  have  adopted  new  methods  of 
manufacture  which  add  to  the  ap- 
pearance and  quality  of  our  lamps, 
and  make  them  by  reason  of  their 
efficiency  and  long  life,  the  cheap- 
est and  best  lamps  ever  offered. 


i=f^ic::e:^: 

PLAIN  LAMPS. 

8,  10  and  16  candle  power  lamps 25  cents  each. 

20  and  25  candle  power  lamps 30  " 

32  candle  power  lamps 38  " 

16  candle  power  street  car  lamps 25  " 

16  candle  power  street  car  lamps,  anchored 82  " 

ORNAMENTAL  LAMPS. 

8,  10  and  16  candle  power  lamps 30  cents  each. 

20  and  25  candle  power  lamps 35  " 

Discounts  according  to  quantity. 
For  etching  the  plain  or  ornamental  lamps,  3^  cents  each,  net. 

COLORED  LAMPS. 

"Dipped"  lamps  in  red,  blue  or  green,  5  cents  each,  net,  additional. 

Boxing  and  packing  at  cost. 
Prices  are  subject  to  change  without  notice. 


Westinghouse  Electric  &  Manufacturing  Company, 


Branch  Offices  in  all  Leading  Cities. 
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500  Sorse-Fower  Po'jpliase  Uenerators  in  power  honse  of  the  Wpstinghonse  Electric 
and  iUanafactanoff  Company,  at  £ast  Fittsbnrg,  Pa. 


Weslingliouse 

Electric 

and 

Manufacturing 

Company^ 


Sole  Owners  of  the 


TESLA  POLYPHASE  SYSTEM. 

The  Ideal  System  for  the  distribution  of  power  and  light  in  factories  and  mills. 
Motors,  arc  lights  and  incandescent  lights  supplied  from  the  same  circuits. 
The  system  adopted  by  the  Cataract  Construction  Company  for  their  great  plant  at  Niagara. 
Especially  adapted  for  transmission  of  power  over  long  distances. 

All  machinery  in  our  new  works  at  East  Pittsburg  driven  by  Tesla  Polyphase  Motors,  supplied   from    a 
central  power  plant.     EESULTS:  High  Efficiency,  Convenience,  Economy  and   Flexibility.     Inspection  invited. 


NOTICE: 

Induction  motors  operated  by  the  so-called  "Monocyclic''  system  offered 
for  sale  by  the  General  Electric  Company,  are  in  fact  multiphase  motors  and 
are  broadly  covered  by  the  patents  of  Nikola  Tesla  owned  by  the  Westing- 
house  Electric  and  Manufacturing  Company. 

The  motors  and  system  of  distribution  advertised  by  the  Stanley  Electric 
Company,  of  Pittsfield,  are  also  an  infringement  of  the  Tesla  Patents. 

Suits  have  been  brought  against  each  of  these  companies,  and  are  being 
pressed  to  a  hearing  as  rapidly  as  possible. 

It  is  the  purpose  of  the  Westinghouse  Electric  and  Manufacturing  Com- 
pany to  bring  suits  against  all  users  of  apparatus  infringing  the  Tesla  patents, 
in  order  that  the  rights  of  the  company  may  be  enforced. 

Westinghouse  Electric  & 
Manufacturing  Company, 

PITTSBURG,  PA. 


Branch  offices  in  all  leading  cities. 


forty  Horse  Fon'cr  Tesla  Polyphase  Slotor  oper- 
ating machinery  in  shops  at  £ast  Pittsburg. 
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The  S.  K.  C.  Spark  Arrester, 

STORM  AND  BUG 
PROTECTOR. 


T 


Cheap,  Durable,  Effective, 
Ornamental, 
Ueadily  Applied, 
Operates  Perfectly. 


Manufactured  by  the 


S.  K.  C.  SPECIALTY  COMPANY, 


Wealern  Agents:  Wallace  Electric  Co.,  305  Dearborn  St.,  Chicago 
New  Eogland  Agent:    Fred.  P.  BarneB,  Equitable  Bldg.,  Bofton,  Mass. 


PITTSFIELD,  im, 


The  M.£B.  Telephone  Co. 

Own  letters  patent  No.  361,124, 
issued  Aug.  1  2,  1  887,  which  covers 
all  possible  forms  of  Battery  Trans- 
mitters in  which  the  Electrodes  are 
not  in  constant  contact,  and  they 
are  not  affected  in  any  way  by  the 
Berliner  Transmitter  Patent.  Send 
in  your  orders. 

THE  U.  S.  TELEPHONE  CONSTRUCTION  CO., 

GENERAL  AGENTS, 

Bullitt  Building,      .      .      Philadelphia. 


OKONITE 

WIRE. 

OKONITE 

TAPE. 

MANSON 

TAPE- 

FULL  STOCK  .   .   ■ 
BOTTOM  PRICES. 


WESTERN  ELECTRIC  COMPANY, 


CHICAGO. 


NEW  YORK. 


■     ■ 

This  company  Is  manufacturing         A  CoiTipound  Magnoto  Telephone 

Which  it  sells  outright  under  a  guarantee  both  as  to  efficiency  and  ss  against  Infringement  of  patents. 
It  talks  ae  ■well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile. 
This  company  is  also  prepared  to  fully  equip  Telephone    exchanges,    (furnishiner  everything  from 
the  telephone  to  the  wire  and  poles).    Private  lines.  Factory  plants,  etc.,  and  do  aU   kinds  of  conetruc- 
tion  work.     Send  for  circulars  and  price  lists. 

AVEST£B1V    TEIiEPHONE    CO.VSTRITCTIOAT   CO., 

539.  540  and  541  Monadnocb  Blk..  Chicago,  III. 


$5  TO  $15  TEIiXSPHONISS. 

t^upplles  of  Kvery  Description. 

Transmitters  (Blake  Pattern);  Hunniug  Silver  Diaphragm  or  Magneto  Receivers;  Magneto 

Bells;  Wire  Cross  Arma;  Insulators;  Induction  Colls;  Backboards;  Switches;  Batteries, 

etc.      Wholesale  Prices  to  Dealers. 

Farr  Telephone  &  Const.  Supply  Co.,  Mfrs., 

Sales  j^tore  aDd  Office,  343  Dearborn  St.,  Cbieago. 

Western  Agents  for  DANBURY  ELECTRICAL  WORKS. 


TELEPHONES 

Universal  Telephone  Co., 

Indianapolis,   Ind. 


THIS  TELEPHONE 

IB  CiLLED  THE 

\m  mstice, 

No.  I. 

Will  speak  one  thousand  miles 
on  a  properly  constructed 
line.  Ton  can  hear  a  watch  tick 
one  hundred  miles.  Is  that 
satisfactory?     If  to,  write  to 

W.  A.  CUSTAFSON, 

JOLIET,  II.I>., 

For  prices  and  information. 
Send  business  card,  I  sell  to 
the  trade  only. 


For  any  electrical  book  published  filled 
propaptly  on  receipt  of  price. 

ELEOTEIOIAN  PUBLISHING  COMPANY, 
6  Lakeside  Building,  Ohlcago. 


BLAKE  TRANSMITTERS. 

COMPI/ETE.  S2.00  EACH. 

In  Walnnt  and  Oak  Oases. 
Blake  Transmitter  Castings,  $1.00. 

Philadelphia  Telephone  Co., 

Box  707,  Philadelphia. 


TELEPHONES, 
RECEIVERS, 
TRANSMIHERS. 
MAGNETO  and 
EXTENSION  BELLS, 
WIRE  AND  CORD, 
WOOD  BRACKETS, 
GLASS  INSULATORS. 

The  most  Complnte 
Stock. 


MILWAUKEE,   -   WIS. 

Our    Instruments    are 
absolutely 


NON-INFRINGING. 


Suhscrihe  for  the  Western  Eleclrician, 

ELEPHONES 


T 


FOR  ALL  PURPOSES,  AT  THE  LOWEST  PRICES. 
SEND  FOR  CATALOGUE. 


MISSOURI  TELEPHONE  MFG.  CO. 


1430  Olive  Street. 

!«r.  L.ouii$,  no. 


Magneto  Bells 


AND 


standard 
^  Goods. 

9W  No 

J  '-^^     Infringements. 


TELEPHONES. 


Get  Our  Prices 

Before 

Purchasing 

Elsewhere. 


E.  &  F,  GILLETTE, 


BAYPOKT.  COW. 


FULL  SIZE. 


We  beg  to  inform  the  users  of  electric   lights  and  the  trade  in  general  that 

our  new  EconoQUic  Regulating  Sockets  for  16  c.  p.  lamps,  lOO  to  118 

volts,  direct  or  alternating  currents,  are  now  ready  for  delivery. 

Give  five  grades  of  light  with  a  Saving  of  G9  per  cent,  in  current  at  the 

lowest. 

LIST  PRICE,   EACH   $1.00. 

Samples  sent  prepaid  on  receipt  of  list  price.  In  ordering  state  what  style 
of  lamp  base  you  wish  them  for.  Send  for  circulars.  Discounts  furnished 
to  the  trade  on  application. 

THE  ELECTRIC  CO., 

66  Broadway,       NEW  YORK  CITY. 

Jf.  B. — Special  socket  -for  50  to  55  volts  now  in  the  works,  and  will  be  ready  for  delivery  in  a  short  time.     Watch  these  colnmns 
for  announcement. 


June  8,   1895 


westhrx  electrician. 


THE  FREEIUN 


BATTER! 


Estimates  Furnished 

on  Application. 
Prompt  Delivery. 


CELLS. 


Standard  Sizes 

Always  on 

Hand. 


The  composition  used  in  the  manufacture  of  these  battery  cells  makes  them  positively  acid-proof,  which  result  has  never  before  been    accomplished 
providing  additional  strength  to  such  an  extent  that  this  cell  can  be  used  where  no  other  would  be  practical. 

THESE  CELLS  ARE  A  NEW  PRODUCTION  AND  FULLY  GUARANTEED. 


AGENTS  WANTED  IN  ALL  CITIES. 


WRITE  US  FOR  INFORMATION  AND  CATALOGUE. 


Newton  Rubber  Works, 

Newton  Upper  Falls,  Mass. 


INCANDESCENT  LAMPS 


Any  Candle  Poxrer,  any  Voltage,  any  Base. 


,.«-4 


Perkins 

Sockets. 

Gibbs 

Switches, 

Dovetail 

Rosettes, 


Waterhouse- 

Gamble 

Arc 

Lamps, 

Imported 

Carbons. 


NOTE  OUR  NOVEL  METHOD  OF  PACKING  INCANDESCENT  LAMPS: 


They  are  placed  in  paste-board  cartons  without  any  wrappings,  in  a  manner  similar  to  that  employed  in  packing 
eggs.     Each  paste-board  carton  holds  10  lamps  and  20  cartons  are  packed  in  one  wooden  case. 

It  will  pay  lamp  buyers  to  give  us  a  sample  order  for  Incandescent  Lamps,  and  by  personal  inspection  see  the  value 
of  the  new  packing. 


NEW  YORK  : 

219  Havemeyer  Bidg, 

C.  I.  HILIS,  UlaDager. 

CHICAGO: 

1637  MonadDod  BId'g, 

«,  W.  COKOVBR,  MaDjgor. 


!lii!  PiiDs  [Uric  kM  ii!:.  k 


HARTFORD,  CONN. 


PHILADELPHIA: 

806  Walnut  Street, 

0.  D.  riEECB,  IsDager. 

BOSTON: 

182  Sommer  Street, 

F.  B.  SMITH,  Manager. 
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THE   RECENT 

ADVANCE  IN  COPPER 

Has  not  in  any  way  affected  the  demand  for  our 
celebrated  "O.  K,"  Weatherproof  Wire.  In  fact  the 
average  station  manager  has  come  to  look  upon 
'•0.  K."  Weatherproof  Wire  as  one  of  the  absolute 
necessities  of  life,  and  something  that  he  must  have 

AT  ANY  COST. 

And  so  the  good  work  goes  on;  and  when  .the  price 
advances,  instead  of  buying  less  he  buys  more,  for 
fear  it  will  go  still  higher. 

A  good  thing  is  CHEAP  AT  ANY  PRICE. 

ELBCTEIOAL  SUPPLIES. 

Electric   Appliance    Company, 

242  Madison  street,  Chicago. 


ITjSE  THE  BEST ! 

Eureka  Gommutator  Compound, 

A  perfect  Compound  for  Dynamos  and  Motors. 
Works  on  any  Gommutator  with  Copper  or  Car- 
bon Brushes.    Send  for  sample;  price  50c  per  stick. 

Edw.  R-  Tornberg, 

8IOCX  FAi.r.*,  s.  o. 


PATENTS 

Procured.    30  Years'  Practice, 
<iKAXT  IXSrREB.    Pamphlet,  re- 
ferences and  advice  ft'ee. 

CHAS.  J.  GOOCH,  Wssliigton.  D.  C. 


T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A., 

Manufacturer  of  Mast  Arms,  Pole  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
Work,—  Catalogues  and  Prices  fur- 
nished on  application. 


I 

For  Traction  Work,  Electric 
Lighting,  Electric  Launch.  Tele- 
graph, Phonograph,  Surgical,  and 
for  all  purposes  where  Light  and 
Power  are  required.  ^ 

Prices  on  Application. 

D.  E.  BOSWELL  &.  CO., 

154  Lake  St.,  Ohlcago. 


CEDAR 


STREET  R.  R.TIES. 


Tfte  Valentine-Clark  Co.. 


704-706  ROOKERY, 


OHICAQO. 


Public  Telephone  Co., 


This  system  does  not  infringe  the  patents  of  the  Bell  Telephone  or  Western 
Electric  Co.  We  bnild  exchanges  complete  for  local  companie!;,  or  will 
inetall  and  operate  exchanges  ourselves  at  a  ]ow  monthly  rental.  We  keep 
in  stock  Blake  transmitters  and  all  kinds  of  supplies. 


aiANUFACTUBKRS  OF  TH£  SHAVKB  L09iG  DI!$TANCE  P17IiT£BIZ£I>  CARBON 


Correspondence  Solicited. 


PUBLIC  TELEPHONE  CO., 


TELEPHONE 


office  and  Factory  : 
Thames  Bnildlng,  37  Thames  (Street. 


NEW  YORK. 


For  Exchanges,  Etc. 


P.&  B.  Armature  and 

Field  Coil  Varnish. 

P. '  B.  Insulating  Compound. 

P. '  B.  Insulating  Tape. 


We  are  the  sole  manufacturers  of  the  P.  &  B. 
products  which  have  been  the  STANDABD 
for  ten  years. 

Send  for  samples  ard  price  lists. 


The  Standard  Paint  Co., 


"tClSTEBtO 


CHICAGO: 
Metropolitan  Elec.  Co. 
186-188  Filth  Ave. 


No.  2  Liberty  Street, 
NEW  YORK. 


LONDON: 
Robert  W.  Blackwell, 
39  Victoria  St.,  S.  W. 


NASHOLD  SELF-LOCKING  CLEAT. 


Patented  In 
U.  S., 
Canada, 
England, 
France, 

And 

Applied  for 

In 

Germany. 


It  is  the  most  practical  Cleat  made. 
It  is  made  of  finest  glazed  porcelain. 
It  is  in  one  piece. 
It  has  the  strength. 


It  will  loch  the  wire  firmly. 

It  Trill  IVOT  breab  in  pntting  np. 

It  will  NOT  hold  moisture. 

It  will  NOT  hurt  the  insulation. 


The  wire  can  easily  be  pat  in  place  or  removed  without  loosening  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nashold  Cleat  Company, 


Teleplione,  Harrison  636. 


934-935  Monadnock  BIdg.,  CHICAGO,  ILL. 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS.         -         BOSTON,  MASS. 


SAL  AMMONIAC 


(EliECTKIO    BKAND) 


ForElectrical  Purposes 

Guaranteed  98/99%  and  free  of  lead  and^iron. 
If  you  want  the  best  quality  ask  yoirr  dealer 
for  this  brand.     Imported  by 

A.KLIPSTEIN  &  COMPANY. 1 22  Pearl  St..  New  York. 


MOTOR  iRMATURES  COST  MONET 

You  can  prevent  them  from  burning  out  by  using 

THE  BRODIE  AUTOMATIC  MOTOR-SWITCH. 

It  combines  in  one  piece  of  apparatus  a  double-pole  switch,  adjustable  limit- 
switch  and  automatic  cut-out,  and  instantly  disconnects  the  motor  whenever  it  is 
overloaded  and  whenever  the  circuit  fails  from  any  cause. 

Agents  wanted  in  all  sections  of  the  country. 

For  circulars  and  prices,  address 

THE  BRODIE  ELECTRIC  CO.,    -    Manchester,  N.  H. 


m 
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Buuzax  F.  PHiLLiPSt  Prest. 


W.  A.  Hathawat,  Treaa. 


W.  H.  Sattxb,  Beoy. 


AMERICAN  ELECTRICAL  WORKS 


PBOTIDEXCK,    B.  L 


BARE  AND  INSULATED  ELECTRIC  ¥IRE,  -^"^  i' 

ELECTRIC   LIGHT   LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES   FOR  AERIAL  AND   UNDERGROUND   USE. 

New  Tobh  Stobe,  P.  C.  Ackennaa,  10  Cortlandt  8t. 

Chicago  Store,  F.  E.  Donoboe,  ■241  Madison  St. 

Montbeal  Branch   Eugene  F.  Phillips'  Electrical  Worka. 


/l^ffiffijH^' 


N9riT" 


'^*>VAAAilWA>iA<*' 


Ml  DOUBLE  &ROOVE  PONY  INSULATOR. 

Cau  be  Used  for  Transposing;. 

The  points  or  teats  on  the  lower  rim  of  the  petticoat  attracts  the 
water  on  the  outer  surface  of  the  iosnlator  into  drops.  The  water 
drops  from  these  points  on  to  the  cross-arm,  thereby  preventing  the 
moisture  from  creeping  up  on  the  inner  petticoat,  and  thence  to  the 
pin.  Owing  to  the  great  success  of  our  Patent  Teat  Insulator  in  Tele- 
graph Wort,  where  the  efficiency  of  the  Insulator  has  proven  to  be 
more  than  twice  that  of  the  ordinary  Insulator,  we  have  concluded  to 
apply  the  device  to  all  Insulators  for  Telegraph,  Telephone  and 
Street  Railway  Work. 

Standard  Screw  Glass  Insalators. 
Floor   Insulators.  Glass   Break  Knobs,  Battery  Jars,  Arc 

Light  Globes  for  all  Symteins. 
Colored    Glass  Insulators  to  designate  dift'erent  currents 

WORK  ON  SPECIAL  DESIGNS  A  FEATURE^ 

Send  Model  or  Drawing  and  we  will  famish  estimates. 

Hemingray  Glass  Co., 


Office,  Covington,  Ky, 


-established  1848.- 


Factories,  Muncie,  Ind. 


THI 


"CLARK"  WIRE. 


For  Switchboarc!,  Railway  aiid  Motor  nse,  we  make  all 
sizes  of  Stranded  and  Flexible  Wire  and  Cables  withClarVs 
InanlBtion. 

The  Clark  Wire  has  been  before  the  public  and  1b  nse  for 
the  past  niue  years,  and  has  met  with  universal  favor, 
rhousands  of  miles  of  this  wire  have  been  sold,  and 
are  in  use  throughout  the  United  States  and  Foreign  Coun- 
tries, and  the  demand  for  it  is  conetantly  increasing,  because 
it  always  gives  perfect  satibfactlon. 

BBAXCH  OFFICE: 

1649,  1650,  1651  MONADNOCK  BLDG., 

CUICA«^0,  lL.L.l\'OI»$. 


TRADE 


MARK. 


in  •  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:  '^  A  Thoroughly  Reli- 
able and  Desirable  Wire  in  every  respect.'' 

The  Rabber  used  In  insnlatlng  our  Wires  and  Cables  is  es- 
pecially chemicallyprepared,  and  will  not  deteriorate,  oxi- 
dize ov  crack,  and  will  remain  flexible  in  extreme  cold 
weather,  and  Is  not  affected  by  heat. 

We  guarantee  oar  Insulation  wherever  used,  Aerial,  Under 
ground  or  Sabmariue,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  firet-cIaBS  Insulated  Wire. 

We  shall  be  pleased  to  mall  Catalogues  with  Terms  and 
Discounts  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  Hampshire  St.,  Boston,  Mass. 


HENKY  A.  OLABK, 

Treas.and  Gen'l  Mgr. 


HEKBERT  H.  EOSTIS, 

Preet.  and  Electrician . 


For  the    WESTERN   ELECTRICIAN, 
— SI .  o  o. 


GRAPHITE    SPECIALTIES 

FOB     KLKOTBICAIi     1TSE8: 

CtrmpUte  Sods  of  Tarloiis  I^enEtli*,  Crom  1-S  Otam  Co  lOO  OIuii*  Bealatanctt 

to  th«  Inch,    wraphlte  Boxes  and  Omclblea,  Beslatlne  Basts 

of  4.000  Degreea.    Inanlrlea  Aladly  Anawered. 

lOS.  DiXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 


km,U 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  ^Electric,  Pneamatlc  and  Mechanioal 

ANNUNCIATORS  AND  BELLS. 

Full  liine  Alirays  in  Stock. 

W.  R.  OSTR^DER  &  CO., 

<e04  Fulton  St.,  New  ITork. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  Y, 

^^Send  for  New  OATALOanE.     Out  August  Ist. 


CM  Electric  Specially  Mfi.  Co., 

28  5.  Washington  Ave..  Minneapolis,  Minn., 

MANUFACTUEERS  OF 

Switch  Boards,  Battery  Boxes,  Push  Buttons, 
Rosette  Mouldings,  Etc. 

Correspondence  solicited. 


Storage  Batteries 

FOH  ALL  PURPOSES, 

Bradbury-Stone  Electric 
.  ,      Storage    Co., 


WANTED, 


REED'S     IMPROVED     PNEUMATIC     CUSHION     FOR 

TELEPHONE  RECEIVERS. 

Recent  discoveries  have  been  made  and  applied  which  entirely  overcome  the  two 
objections  to  this  useful  and  necessary  article.  The  unpleasant  suction,  when  pressed  close  against  the 
ear,  has  been  overcome  by  inserting  a  small  tube  in  the  inflated  part  of  cushion,  letting  out  the  air  from 
between  the  ear  and  receiver,  but  so  small  that  no  sound  can  enter. 

The  objection  of  having  the  ear  removed  so  far  from  the  diaphragm  has  been  overcome  by  enlarging 
the  hole,  so  that  the  cushion  encloses  the  entire  ear;  making  a  complete  sound-proof  Booth. 

These  Attachments  are  sent  to  responsible  parties  post  paid  on  48  hours 

trial,  to  be  returned  if  not  purchased,  without 

any  charge  whatever. 

C.  MAYNARD  EVANS,  Sole  Agent  United  States  and  Canada, 

Office,  ROOM   108  B,  WORLD  BLOC,  NEW  YORK  CITY. 

GENERAL     AGENT     FOR    ILLINOIS. 

INSULATED  COPPER  WIRE. 

Approved  by  the  New  York  Board  of  Fire  Underwriters. 

The  Only  Anthorlzed  FIBRE  COVERED  WIRE  for  INSIDE,  TDBE  and  CONCEALED  WORK  GENERALLY. 

It  will  not  Deteriorate  by  long  use,  nor  Oxidize  the  Copper,    Finished  in  the  following  Styles: 
Black  Polished,  White  and  Black  Glazed  Braid  and  White  Fireproof. 

We  can  freely  recommend  this  Wire    for  all    inside  wiring,   from  the  fact  that  recent  insulation   tests   made   by  reliable 

authorities  show  that  it  stands  very  high. 

PHILLIPS  INSULATED  WIRE  COMPANY, 

Chicago  Agents,  ELECTRIC  APPLIANCE  CO.  7Zl7X^^:iitCl\*'  *^"'"'""'*  ^*- 
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1NGMDE8GENT  LAMPS. 

''The  Best  is  the  Boston," 


Burned  out  lamjis  repaired  by  cleaning  bulb, 
inserting  the  regular  Boston  filament  and 
exhausting  tlie  air— saving  glass  and  base. 


GENERAL  WESTERN  AGENTS: 


Wallace  Electric  Company, 

305  Dearborn  Street,  CHICAGO,  ILL. 


Stilwell's  Patent  Live  Steam-Feed  Water  Pflrifler. 

Removes  all  Impurities^ 


Entirely  prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

Ttie  Stilwell-Bierce  &  Smitt-Vaile  Co., 

VATXON,  OHIO. 

Iron  &  Loc'tive  W'ka,  San  FranclBco,  Cal.,  Pacific  Ooaet  Agt. 


THE 


I 


NGN  CORROBrVE, 
CONVENIENT  and  EFFECTIVE. 

Price,  SS  Cents, 

Agenciee; 

The  E.  S.  Greeley  81  Co.,  N.  Y.  &  Boston. 
Vallee  Bros.,  Philadelphia. 

L.  B.  ALLEN    Sole  lanufactnrer, 

43-45  S.  Canal   (St.,   Chicago,  III. 


POSITION  WANTED. 

Electrician  with  twelve  years'  practical  knowl- 
edge of  the  electrical  business,  graduate  of  elec- 
trical high  Bchool,  now  superintendent  of  well 
known  works,  desires  a  change  in  accordance  to 
hie  experience.  I  coald  not  accept  any  position 
without  one  month's  notice,  as  I  would  like  to  in- 
troduce my  suoceasor  in  my  present  position. 
Address  •'  K.  18.," 
'     Oare  Western  Eleoteioian, 

It  Lakeside  BIdg.,  Chii'agO. 

SHORT  JOURNEYS 

ON  A  LONG  ROAD 

ta  the  characteristic  title  of  a  profusely 
illustrated  book  containing  over  one  hun- 
dred pages  of  charmingly  written  de- 
scriptions of  summer  resorts  in  the 
.  country  north  and  west  of  Chicago.  The 
reading  matter  is  new,  the  illustrations 
are  new,  and  the  information  therein 
will  be  new  to  almost  everyone. 

A  copy  of  "Short  Journeys  on  a  Long 
Road"  will  be  sent  free  to  anyone  who 
will  enclose  ten  cents  (to  pay  postage)  to 
Geo.  H.  HEAFFOno,  General  Passenger 
Agent  Chicago,  Milwaukee  &  St.  Paul 
Railway,  Chicago,  111. 


Bound  Volumes 

OF  THE 

yifESTERN  Electrician 

FOR  SALE, 

From  Vol.  I.  to  Vol.  XV. 

ADDRESS 

ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  Cliicago. 

Telephone  Exchange 


UP-TO-DATE. 

WITH  NOVEL  FEATURES. 

Furnished  to 

Construction  Companies 

or  Consumers. 

lATIilTE  FOE-  FR.ICSS. 

FORSYTH  &  FISK, 

Room  32  Manufacturers  Building, 
eoraer  <Jm.«L  aa-l  EsQioiBh  Sla,,    CIIIOA60, 


Dynamos 

^  25  to  000  Lights. 


and  MOTORS. 

Vi  H.  P.  and  upward. 

The  Elliott-Lincoln  Electric  Co., 

1124  Payne  Arenne, 

CliEVJEIiAXD,  OHIO. 


pOflCEiAiNg 


fANUFACTORY. 


jEWj^t/"^    BroorlVn,N.Y. 


IRON  ARMORED 

INSOLATIHE  CONPUITS. 

I        Two  Wires  in  a  Single  Tube,  the        I 
Standard  Method  of  Electric  Wiring.    | 

INTERIOR  CONDUIT  &  INSULATION  CO, 

General  Offices  and  Works:  5S7  W.  34tb  St.,  Xew  York. 

Edwd.  II.  Johnson.  Preat.    E.  W.  Little.  Vice-Preat.  and  Gen.  Mgr.      Chas-  P.  Geddes,  Sec'y  and  Treaa. 


IMPERIAL  DRY  BATTERY. 

The  Imperial  Dry  Battery  is  Mr.  Win.  Burnley's  latest 
and  improved  Dry  Battery,  and  superior  in  every  respect  to 
his  first,  or  the  old  "'Burnley  Dry''  Battery. 

We  are  the  only  firm  manufacturing  his  latest  battery. 
All  batteries  are  made  under  Mr.  Burnley's  personal  supervis- 
ion. We  are  the  pioneers  in  the  making  of  successful  dry 
batteries  and  hive  had  more  experience  in  this  line  than 
any  other  concern  in  the  country. 

When  you  buy  the  Imperial  you  have  the  satisfaction  of 
knovffing  that  they  are  made  by  the  original  dry  battery  man- 
ufacturers and  guaranteed  to  be  the  best  on  the  market. 

SK.MD  FOR  KEVISEU  PKICE  I.1*T 

MIAMISBURG  ELECTRIC  CO,  Miamisburg,  0. 


OF  INSULATED  WIRES  AND  CABLES. 

Bt  Herbert  Laws  Webb. 

A  New  Book  Just  Published. 


A  Practical  Guide  to  the  Testing  of  Electric  Light,  Electric 
Railway,  Telephone  and  Telegraph  Wires. 


PBICB,  POSTAGE  PBEPAID,  $1.00. 

SElfD  IN  YOrR  OBDEB  NOW. 


ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lalc@side  Building,  CHICAGO. 


JAEGER 

MINIATURE 

INCANDESCENT 
LAMPS. 

For  Series  anl  Battery  Cnmnt. 

><T0  ID  CANDLE  POWER. 


High  Efficiency.     Long  Life. 


Series  Lamps  a  Specialty. 


AUTOMATIC 

ELECTRICAL  SPECIALTY  CO., 

General  Saleo  Agents, 

1 36  Liberty  St.,  New  York. 
MAP  OF  THE  UNITED  STATES. 

A  large,  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  oi 
home  use,  is  Issued  by  the  Burlington 
Route.  Copies  ■wUl  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  cents  in  postage 
by  P.  S.  EcsTis,  Gen'l  Pass.  Agent,  C.  B. 
&  Q.  R.  R.,  Chicago,  111. 

Table    Push. 
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SEND  FOR  NEW  CATALOQUE. 

BELLS,  PUSH  BUTTONS,  ETC. 
HUEBEL&  MANGER, 

MANUFAGTUBERS 

Electrical  and  Brass  Goods, 
286-290  Graham  St.,  Brooklyn,  N.  Y. 


NEW  INSULATING  JOINT. 


Sectional  View— Patented  Jnly  10,  1894— Full  Size. 
For  Insulating  Fixtures. 

This  joint  conforms  to  the  requirements  of  Under 
writers'  rules.     Write  for  prices  and  circulars. 

Interstate  Gonplete  Electric  CoistrDctloii  Co., 

8P9  t(>  817  So.  7lh  St.,  ST.LQUIS,  Me, 
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^\■ESTERX    ELECTRICIAN. 


VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  Is  cRiled  to  this  CELF.BSRATEU  ^VATKR 
Wm^tLi  as  particularly  adapted  lo  their  use,  on  account  of  its  remarkably  8»ea<Iy  motton. 
high  Hppeil  atiftsr*  at  efliciency  and  large  capariiy  for  its  rtiameter.  being  donble 
'tie  power  ol  most  wheels  of  th^  same  dmmerer.  It  ia  ueed  by  a  number  of  the  leading  electric  com- 
panieH  with  irrettt  satiwfHctinn.  In  ih**  economical  use  of  water  it  is  without  an  equal,  producing  the 
hichest  per  cent  of  ueefui  effect  ^uai'unteed* 

SEXn  FOR  CATALOGVSS  AN S*  rAHTlVVLARS. 

The  nccompanyine  enf^avinK  represents  a  single  Ifl-inch  Victor  Turl>ine  on  horizontal  ehnft  to 
develop  36  U.  1'.  under  3S  f.-et  buud.  /^r^anged  witij  I'J-inch  Worrell  Frictim  Coupling  at  one  end  to 
dlwcimiiTt  pullry. 

We  nre  nosv  p  epnred  to  furnigh  Victor  Turbines,  either  eiue'e  or  in  pairs,  on  horizontal  ehiiftfl, 
and  wheie  tbu  siluuiion  admits  uf  ibelr  use  we  recommend  them. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  Dayton,  Ohio. 

Rlsdon  Iron  &  Locomntive  Wnrka.  San  Francisco,  Oal.,  Pacific  Coast  Agents. 


The  Standard  Open  Circuit  Bat- 
teries of  the  World, 

SEND  FOK  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO, 

111  to  117  East  131slSt..  ^.  Y. 


YOU  CAN  HAVE  ONE ! 


Anyone  interested  In  the  art  of  electricity  can  obtain  a  copy  of  our 
new  100-page  classified  catalogue  of  electrical  boohs  which  is 

JUST  OUT. 

It  contains  a  complete  list  of  all  electrical  books  published  to  date 
and  will  prove  of  inestimable  value  in  selecting  the  proper  works  for  the 
study  of  electricity.      We  are 

HEADQUARTERS  IN  THE  WEST 

For  electrical  books  and  can  fill  all  orders  promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  Building,  Chicago. 


Change  Desks! 

— isn't  it  almost  time  ? 

1  be  proud  of — that   oma- 
~  ment  the  most 

elaborate  office 
— best  material 
and  splendid 
finish.  We'll 
return  the 
money  if  yon 
want  to  send 
the  desk  back. 
You  won't 
want   to. 

Roll  Top 
Office  Desk, 
solid  oak, 
highly  pol- 
ished, two  extension  slides,  patent  lock  and  perfect 
flexible  slide,  roll  top,  antique  finished,:  castered, 
high  curtain,  4  ft..  $17,50;  4  ft.  6  in.,  $18.50;  5  ft., 
$20.50.  r.ow  ci:rtain,  4  ft.,  $14.75;  4  f'-  ^  '"- 
$17.00;    5  ft..  $18.75. 

Flat  Top  Desk,  snlid  oak,  highly  poIi<;hed,  two 
exicnsion  slides,  antique  finish,  castered.  4  ft..  $9<50> 
4  ft.  6  in.,  $10.00;  5  ft.,  $10.50.  Send  for  descrip- 
tive circular. 

Montgomery  Ward  &  Co., 

111=118  Michigan  Ave.,     Chicago. 

TERMS.       Cash  with  order,  or' will  sliip  to  our 

orfn       address      and     draw      through 

your  bank  with    draft   attached   to   Bill   of  Lading, 


PRIMARY 
BATTERIES. 


PVER  5  VDLTS-5 AMPERES  FRDM  I  CEL£ 


BOYNTON  MULTIVOLT  BATTERY  CO.,  '%ll^rn^...u  BROOKLYN,  N.  Y. 


ONE     SOLUTION. 

Size,  618  in. 

Price.  $6.50. 

Seiitl  for  Sample. 


VULCANIZED  FIBRE  CO. 


:ssa?.A.:^Xjis3F=r'Ftx>   1873. 

SOIiE  MANVFACTrRERS  OF 

HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray.    Sand  for  Catalogue  and  Prices. 

wnSA^rx^^:  DEI,  The  Standard  Electrical  Insnl  ating  Material  of  the  World.    i4  ^^^^'^'^t^;  »  t 

™  ELECTRIC  PROTECTION  CO., 

1028  FILBERT  STREET,  PHILADELPHIA,  PA. 

Owners  and  Mannfacturers  of 

THE    PLUSH    PROTECTORS, 
THE   STEVENS   FLUSH   SWITCHES, 

And  General  Electrical  Work, 

Special  attention  given  to  the  constroction  of  models  and  Inventors'  experimental  wort. 
-^T^XS    OXJ.A.XAA 

Fop  the  Plush  Protectors,  simplicity,  sure  action,  ready  adjustment,  and  interchange  of  parts. 

For  the  Stevens  Flush  Switch,  fire  and  damp  proof.  Mechanism  is  simplicity  itself.  Noth- 
ing to  get  ont  of  order.  Mabe  and  break  ho  wide  that  no  arc  can  form.  Wired  without  removing  cas- 
ing.    Buttons  made  of  mother  of  pearl.     Base  made  of  vnlcabeston  with  porcelain  cases. 


^  OPEN. 

Kegular  Size,  G  inches  loiijj,  2-^  inches  hig:h,  1  to 
l'.a  inclieK  wide. 

In  a  suit  brought  against  F.  Stevens  by  the  Cutter  Com- 
pany, claiming  an  infringement  on  an  Electric  Flash 
Switch,  it  was  decided  In  his  favor  by  the  United  States 
Conrt  In  December  last,  the  Court  dismissing  the  case 
with  costs. 


Impossible  for  them  to 
set  oat  of  order. 


GRIMSHAW 

TAPES  AND  SPLICING 

COMPOUND. 


COMPETITION 

TAPES  AND  SPLICING 

COMPOUND. 


COMPETITION    LINE   WIRE. 
IBTeTTtT-   "Vox-Is.   Xaisulcktod.     w  Ix-e    Ooxxxx^a^xisr, 


MAIN  OFFIOE  : 
lS-17  Oortlandt  Street,  New  York. 


BEANOHES:^32o  Dearborn  Street. 


BOSTON : 
134  OoDgresB  Street. 


8ANFEANOISCO: 

102  Sacramento  Street. 
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CHICAGO  EDISON  CO., 


rDE:i=^i_ 


iisr 


ELECTRIC  LIGHTINC  SUPPLIES, 

EDISON  BUILDING,  1 39  ADAMS  STREET,  CHICAGO.  1 


THE- 


UNITED  ELECTRIC 
IMPROVEMENT  CO. 

OFflOE  AND  WORKS: 

19th  St.  and  Allegheny  Ave.,  PHILADELPHIA,  PA. 


New  Discounts 
Series  Incandes- 
For  all  Systems 
Current.  Candle- 


'^ 


on  Standard 

cent  Lamps 

and  for  any 

Power  or  Base. 


THE  UPTON  ARC  LAMP 


For  All  Circuits. 


I 


The  Cheapest  to  Buy,  Use  and  Maintain, 

Direct  current  lamps,  constant  potential,  with  globe 

and  resistance,  to  burn  8,  II,  14  hours,             -      -  S  I  2.00 

Alternating  current  lamps  and  globe,     .-•--.  |  4.00 

Series  current  lamps  and  globe,      ------  |  4.O0 

Standard  Thermometer  Co., 

The  Original  Manufacturers  of  the  ^  I 

SIMPLEX,  WARD  and  KNIGHT  LAMPS,   fl 


CHARLES  >.  BRAMHALL,  Selling  Agent,  39  Cortland!  Street,  NEW  YORK. 


*  ! 


TRIAL  ORDER  SOLICITED. 


Alternating  Current   Generators,    Transformers,  Motors, 

Arc  Lamps  and    Switchboard  Equipment 

for  Central  Stations. 

WRITE  FOR  DESCRIPTIVE  CATALOGUE. 


Multipolar  and  Bipolar  Direct   Current   Dynamos  and  Ap- 
purtenances for  Isolated  Plants. 
Improved  Long  Distance  Series  Incandescent  Apparatus 
and  Supplies. 

CORBESPONDENOE  SOLICITED.  SATISFACTION  GUARANTEED. 


HART  SNAP  SWITCHES  I 

STANDARD  SWITCHES,  5  and  10  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Cut  iZlustrates  4-way  or  commutation 
switch,  controls  a  light  or  group  of  lights 
from  any  desired  number  of  points, 

SEND  FOR  CATAxoein:. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 

^Xmrtforca.,   Ootiti. 


ROYAL  ELECTRIC  CO., 


PEORIA, 
ILL., 


MAHrUFACTVfCERS  OF  THE 


"ROYAL  ALTERNATOR." 

No  Commutator!]    No  Moving  Wire!      Efficiency  Higli!      Regulation  Close!      Fully  Guaranteed! 

TRANSFORMERS  OF  ANY  DESCRIPTION.   DIRECT  CURRENT  GENERATORS  AND  MOTORS. 

EASTERN:-H.  B.  COHO  &  CO.,  203  Broadway,  New  York. 
CENTRAL  WESTERN:-E.  B.  HILLMAN  &  CO.,  Peoria,  III. 
SOUTHWESTERN:-GINOCCHIO  ELECTRiC  CO.,  Dallas,  Texas. 
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CHICAGO  INSULATED  WIRE  CO., 

133    LAKE    ST.,    CHICAGO. 

FULL  STOCK  ALWAYS  ON  HAND! 

Weatherproof  Copper  Wire  and  Cables.  Weatherproof  Galvanized  Iron  Wire,  double  braided. 

Hard-drawn  Copper  Wire,  triple  braided.  Magnet  Wire  — «".(7c  in  Chicrif/o  altvayn.  Magnet  Wire,  silk  covered. 

Cabled  Magnet  Wire.  Annunciator  Wire.  Annunciator  Cables.  Oflfice  Fixture  and  Tie  Wire. 

Wire  Clothes  Lines,    Bare  Copper  Wire,  Stranded  Copper  Wire,  Cables  and  Telephone  Cords. 


COXTBACTOBS  FOR  COMPL,F,TE  SX'BWAY 

8TSTE3IH  FOR  KLKCTKIC  K.\[l.«rAYII  AND  ELECTBIC 

Iil«iiHT,  TELKI>HO»IE  AKI>  T£L.E«iiBAPH  CO!IIPANI£S. 


EDWABD  IS.  PEROT,  President. 

C.  €iAIiIjA6HEB,  Vice-Fves.  &  Gen.  IHgr. 

JA8.  P.  JilcQUAlUE,  Sec.  A  Treas. 


THE  NATIONAL  CONDUIT  MANUFACTURING  CO., 

MANUFACTURERS  OF  WROUSHMRON  CEUEHTJ.IHED  TUBES  FOR  ELECTRIC  SUBWAYS. 


Works,  HASTTSres-ON-HrDSOX. 


New  Tork  Ofllce,  TiniES  BUH^BIIVe. 


We  own  Patent  No.  395,584,  covering  Wronght-Iron  Cement-Lined  Pipe  for  Subways  and  the  method  of  Laying.     AIbo,  pAtents  Nob.  416,234  and  416,235  for  DlBtrlbnting  Boxes.     Over  9.000.000  feet  of  this 
finbway  Constmcted  by  OS  note  in  use  in  the  Vniteti  States  anU  Catuttl 


X 
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WE  MAKE  Storage  Batteries, 

Power 8sFan  Motors  ^*to  20  H.P 

Dynamos,  5  to  500 Light. 

We  repair  the  bad  ^|^ 
work  of  others.  &   Qr^2'  Brass 
do  it  good.  Jf^M^  '''''"''^' 

THE  DIETERICHS-WARWICK  ELECTRIC 


Ghostly  Union  Telegraph  Co. 

DISPATCH  FROM  HaDES. 
"^sf^i//^ a/oTice  J07rwt£ 

tKi\i.^9m^4ee^Tm  coot, 
oncl thnit  ^vtiy^  ^vuT. 

Three  t^peed,  i»17.50.  \^^CCrff/7 J     f^vi. 

COMPANY,  CLEVELAND,   OHIO. 


o 


MONARCH ! 


KING  OF  ALL 

BICYCLES. 


Absolutely 
The  Best. 


LIGHT. 
STRONG, 
SPEEDY, 
HANDSOME. 


Strictly 
Up-to-date, 


FOUR 
MODELS, 

$85.00. 
$100.00. 


MONARCH  CYCLE  CO., 


Factory  and  Main  Office,  Lake  and  Halsted  Sts., 
Retail  Salesroonn,  280  Wabash  Ave., 

EASTERN  WAREHOUSE:  79  Reade  St.  and  97  Chambers  St.,  New  York. 
The  C.  F.  Guyon  Co.,  Ltd.,  Managers. 


CHICAGO. 


BRANCHES:  San  Francisco,  Portland,  Salt  Lake  City, 
Denver,  Memphis,  Detroit. 
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DAYTON  ELEGTBiO 
CEILING  FANS 

For  110, 220,250, 500  Volts  D.C. 
and  Arc  Clrcnits. 

Give  absolute  satisfaction. 

They  are  a  pronounced  suc- 
cess in  every  detail. 

If  you  want  ihe  best,  send  us 
your  orders  for 

THE 
DAYTON. 

"A  GOOD  THING" 

X33.  tbe  USoolx.  X^lxLO, 


OOR 

FAN  MOTORS 

For  500  Volt  and 
Arc  CircQits  are  Perfect. 

We  have  a  large 
stock  on  hand  and  can 
fill  your  orders  without 
delay. 


ALTERNATING 
FAN  MOTORS. 

We  have  a  limited  stock 
of  the  Ries  and  Scott  Fan 
Motors  on  hand.  As  we  are 
making  an  exceptionally 
low  price  on  them,  they  are 
going  fast.  If  you  are  look- 
ing for  a  bargain  in  this 
line,  we  can  accommodate 
you.  Send  us  your  orders 
at  once  if  you  wish  to  take 
advantage  of  low  price. 


METROPOLITAN  ELECTRIC  COMPANY, 

f  86- 188  Fifth  Avenue.  Chicago,  III. 


OKDEB  A  COPY  OF 


WEBB'S  TELEPHONE  HAND-BOOK. 


Price  81. 00,  Fostase  Prepaid. 


PnbUahed  and  for  sale  by 


ELECTRICIAN  PUBLISHING  CO,,  6  Lakeside  Building,  CHICAGO. 


TRANSFORMERS. 


/  New  Type 


Transformer,  Primary   Cut-outs   and 

Insulator  Brackets  all  combined. 
No  more  brackets  pulling  off  of  walls. 
With  our  wall  or  cross-arm  hooks,  transformer  may  be  Hung  and 

Connected  in  Five  minutes. 
Our  new  fuse  plugs  will  not  hold  an  arc  with  6,000  volts. 
Our  Transformers  are  acknowledged  by  all  experts  to  be  the  Highest 

in  Efficiency  ever  made. 
Adopted  by  the  largest  stations  in  the  country. 
We  Challenge  Competition  in  any  form  of   test,    in    laboratory 
or  practical  use. 
Made  in  all  sizes,  6  lights  to  3,000  lights. 


Type  *'!>"  Transformer  with  Fuse  Ping  Removed. 


WAGNER  ELECTRIC  MFC.  CO.,  ST.  LOUIS,  MO. 

(BOSTON,  020  Atlantic  Aveuue.                   MINNEAPOLIS.  249  Second  Aveaue  South.       DALLAS,  416  Trust  BuildiDg. 
-A^GHSPffCJIES:-  PHILADELPHIA,  1000  Belz  BuiidiDg.       CHICAGO.  1236  Monadnock  Block.                        BUFFALO,  126  Erie  Co.  Bank  BuildiDg. 
/CINCIISNATI,  161  West  Pearl  Street.         SAN  FRANCISCO,  54  Second  Street.  ~        '      —       "  "  " 


IGKONl  O,  Canada,  W."  A.  Jobneon  Electric  Go. 


STANDARD  PLANTE  STORAGE  BATTERIES 


PLANTS  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLE, 

Contain  no  asbestos  or  other  separating;  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TO  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

(  We  will  place  an  equal  number  of  these  cells  in  series-circuit  with  any  other  cells  of  like 

i«'^^z>  pUAl  I  CUPE*  K  '^^P^'^'^Fi  B0<1  ^^I'^^l'' t^^^  ^o  <^^^^S^  ^^^  discharge  cnrrents  bs  high  as  the  circuit  can  ^Ive  and 

I1L^&       Un  ALLlinUL  ■    )  receive;  and  we  guarantee  no  distortion  or  deterioration  of  plate  In  our  cells  under  currents  that 

(.  DO  other  cell  will  withstand. 


i 


ELECTEIC  FOWEE  STORAGE  COIiIFAITT, 


iani  Hood,  W^estern  Selling  Asi'Eit, 

SI  :Uoua<luock  Builtliu^^  Cliicago. 


Kooni  ISIO  Havemeyer  Baildinsi:. 

20  Cortlandt  Street,  A'ew  York. 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


B.  J.  Arnold,  Mem.  a.  i.  e.  e. 

Consulting  Electrical  Engineer. 

6PECtAI.TT: 

Electric  Railways  and  Power  Stations. 
1541  9larquette  Bldg.,  Chlcaso. 


William  H.  Bryan, m.ahlsoc.m.e, 

Mechanical  and  Electrical  Engineer. 

Conpaltationp,  Beports,  Eetima'es,  Planw,  Rpeci- 

ficatione,  Superintendence,  Tests,  Furcbaslng. 

Designs  of  CeDtraL  Stations  a  Specialty. 

Turner  Baildtng,  St.  lionis. 


Foree  Bain,  t.,   .  •   ,     . 

'  Electrical  ard 
Consulting.  Mechanical  Engineer. 

Designing, 

Supervising,  Plana,  Specificatlona  and 

CoDstrucliPg,  General  Engineering. 

Testing.  Expert  In  Patent  Causes. 

Suite  1G57.  I  658  and  1G59 
Moniidnock  Building,  CHICAGO. 


Owen  Ford, 

710  t^ecurity  Bld^.,  St.  lionis,  Mo„ 

Engineer  and  Contractor, 

Electric  Railways,  ^Lighting,  Power  and  Min- 
ing.     Water  Works  Syeteme.      Power  Plants 
Developed  for  Electrical  Transmission. 


LOUIS  E.  WALKINS, 

Consulting  Engineer  and  Des'gner  of  Power  Stations  and  E'ectrical  Equipment. 

Proprietor  of  Practical  Systems  of  Permanent  Overhead  Rapid  Transit  Trolley,  Electrical  Canal 

Boat  Propalslon,  Underground  Conduits,  Electiic  Governor  and  ftleters. 

Electric  railways  examined,  and  reports  made  for  capital. 

Correspondence  solicited.  Office  and  address,  30  Coart  t4t.,  Boston. 


Books 


On  electrical  subjects   sent   to  any 
address  on  receipt  of  price,  postage 

Electrician  Publishing  Co., 
6  Lakeside  Bid?.,  -  CHICAGO. 


Free. 


Electric  supplies. 
Lighting  plants. 
Engineering. 
Contracting. 
Testing 
Railways. 

Incandescent  wiring. 
Consulting. 


Thayer  Electric  Co., 

1027  Gariaeld  Building, 


TELEPHONE  2910. 


Don't  let  your  contracts  until  you  get  our  prices. 
Prompt  attention  given  to  all  orders. 


ELECTRICAL  BOOKS 


Of  A.T1  XSLixids. 

ELECTRICIAN  PUBLISHING  CO.. 

6  Lakeside  BIdg.,    CHiCAGO. 


EGOIMIG&L  RESULTS  IN  GUBi. 


f— ^ 


HAVANA,  CUBA,  May  18,  1895. 

Till!  f  estiDgbonse  Macliiiie  Coipany, 

PITTSBURG,  PA.,  U.  S.  A. 

Gentlemen:— We  began  running  the 
large  (23-inch  and  40-inch  by  20-inch, 
600  H.  P.) 

WESTINGHOUSE  COMPOUND  ENGINE 

and  the  250  K.  W.  Dynamo  last  Monday. 
Everything  went  off  all  right  the  first  time 
and  has  since  been  running  perfectly, 
making  a  saving  of  OVER  4,000  LBS.  OF  COAL 
EACH  NIGHT,  over  and  above  what  we  were 

using  with  the  engines. 

We  have  been  able  to  shut  down  three 
boilers,  and  do  not  have  to  force  the  re- 
maining ones  at  all. 

The  whole  story  is  told   in  one  word: 
"Perfection." 

Yours  truly, 

SPANISH-AMERICAN  LI&HT  &  POWER  CO., 

(Signed)  F.  H.  THOMPSON. 


WESTERN    ELECTRICIAN. 


June  8,   1895 


Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS. 

Beoent  Improvements  made  in  the  New  AmeriDan  Turbine  have  Increased  the  power  bs  per  their  dlanu 
eter,  and  produced  greater  efficiency  from  whole  to  half  water  than  any  other  turbine,  as  evidenced  by  tha 
following,  copied  from  oertified  tests  made  at  Holyoke.  Mass.,  on  the  dates  named,  and  signed  by  A,  F.  Sir^k- 
man,  engineer  in  charge  of  experiments,  and  E.  S.  Waters,  hydraulic  engineer. 

The  originals  of  these  certificates  and  tests  of  other  Blzed  wheels  oan  be  seen  at  oar  ofBce. 


Test  of  a  45-inch  Wheel-July  9,  1894. 

Test  of  a  43-inoh  Wheel  -July  14,  1894. 

Head. 

Rev.  per 
Mln. 

On.  Ft. 
per  Sec. 

Horse 
Power. 

P'rCent 

Head. 

Rev.  per 
Min. 

Cu.  Ft. 
per  Sec. 

Horse 
Power. 

P'rOenl 

Whole  Gate 

% 

% 

16.06 
16,42 
16.78 
17.03 
16.  se 

119.17 
122.0(1 
117.33 
111.83 
118.67 

141.68 
127.18 
112.60 
98.12 

82.117 

206.27 
196.19 
176.74 
149.99 
118,40 

79  76 
82.68 
82.18 
79.31 
75.62 

Whole  Gate 

,'s 

16.33 
16.66 
16.59 
17.13 
17.48 

128.00 
134.80 
129.33 
126.25 
121.00 

134.18 
120.85 
104.85 
92  76 
70,80 

199.56 
188.14 
162.89 
142.40 
98.85 

80.50 
83.09 
82.77 
79  21 
70.60 

i-^        For  Information  and  oatalogae  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO..Da;ton,0.,U.S.  A. 


Designed  on  Scientific  and  Mechanical  Lines. 
NO   CAST  IRON  — NO   STAYED    SURFACES  —  NO  DISTORTED  TUBES 
No  large  and  dangerous  diameters   in  drums. 
Inner  and  outer  surfaces  of  tubes   easy  of  access  for  cleaning. 
Working  pressures  up  to  200  pounds  per  square  inch. 
Friction  in  circulation  and  flow  of  steam  reduced  to  minimum. 

Dry  Steam   Guaranteed. 
ECONOMICAL  IN  FUEL— ECONOMICAL  IN  PRICE  — ECONOMICAL  IN  SPACE 
Built  in  units  of  50  H.  P.  up  to  600  H.  P.  —  Standard  Sizes  in  Stock. 

L.      Al.      iVlU  1  lyO,    (t-atc  Manager  BabcockiWilcox  Co.) 
PATENTEE    AND    MANUFACTURER, 
Nos.  411-413  Walnut  Street,  PHILADELPHIA,     PA. 


PLATINUM 
For  all  Purposes. 
Scrap  acid  Native  Platinum  Purchased. 
KAKKK  Si.  CO.,    408-414  New  Jersey 
Kiiilroad  Ave.,  Newark,  N.  J. 

PORTER  &  BUERDORF, 

SALES  AQSNIS  FOB 

DETROIT  SYSTEM   STREET   R'Y    MOTORS, 

Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  boW.  with 
guarantee  of  20,000  miles  without  repairs.  Instal- 
lation of  storage  battery  lighting  pls.ntg  a  specialty 
Room  SOS,  Ko.  '^1  quinc)  St.,  CMcaKO. 

FUSE  WIRE)  c»'re«' 

f        Carry  ine 
AND     LINKS  r  capacity. 

FOR'ALL  SYSTEMS.    '  imifo, 


The  Independent  Electric  Co. 

39th  St  and  Stewart  Ave.,  Chicago. 


The  Telephone  Hand-Book. 

BY 

HERBERT  LAWS  WEBB. 

M*rire  $t.OO. 

The  only  complete  and  practical  work  of 
its  kind  on  the  marltet. 

PDBLI5HED  BK 

IHE  ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  Chicago. 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


CHICAGO  SHORTHAND  INSTITUTE,  35th  St.  and  Wabash  Ave. 

A  Central  Scbool  of  Shorthand  and  Typewriting  of  the 
most  Modern  and  Complete  Type. 

A  COlIPliETK  €OUKt«ie  OF  mUOKTHA]«l>.  W«  offer  yon  ehorthand  instructionB 
In  abundance,  and  most  excellent  in  quality.  Our  courpe  is  graded  and  arranged  In  logical  order.  We 
claim  not  a  newsystem.  but  a  new  method  of  impartingthiart  of  fhorlhand  by  which  we  can  equip 
any  ordiunry  intelligent  person  for  the  execution  of  any  stenographic  work  devolvinff  upon  the  exiiert 
stenographer  or  court  reporter. 

The  method  of  instruction  em^ployed  is  practical  and  progressive.  The  principles  are  taken  up  and 
explained  in  an  orderly  manner,  nod  the  stadenc  directed  how  to  apply  them  correctly  in  the  work  of 
forming  the  characters  rapidly  and  artihtically.  You  may  have  access  to  the  quintessence  of  the 
staodard  systems  — Pitman,  MuQfon,  Graham.  We  guarantee  to  turn  you  out  a  fuIi-fledged  stenog- 
rapher rapable  of  any  kind  of  stenographic  work .     The  art  is  made  a  epecialty. 

Tuition,  $10.00  per  month  -     Secure  class  seats  immediately. 

Evening  classes,  $5,00  per  month.    98  per  cent,  of  onr  students  hold  positions. 


Garlock  Packings 

FOR  STEAM,  "WATER,  GAS,  AMMONIA,  Etc. 

mmu  WAiEH-FEoor  mum  mim. 

Economical,  E>eliable,  Durable  and  Guaranteed. 

Correspondence  Solicited.     Send  for  Catalogue  and  Prices. 

THE  GAf^JocKpACiflMG  (o. 


NEW  YOKK,     PHILADELPHIA, 
BOSTON,  PITTSBURGH, 

CHICAGO,         OMAHA. 
SI.  LOUIS. 


Palmyra,  N.  Y 


Factories  and  Main  Offices: 

Rome,  Qa. 


Electricians— Are  You  Progressive? 

If  so,  you  will  be  interested  In  any  book 
that  will  give  you  tlie  latest  information 
on  that  subject .... 

OUR   NEW   BOOK, 


...sy... 
C.  K.  MAC  FADDEN 

...AND... 

WM.  D.  RAY. 


"The  Practical  Application  of  Dynamo  Electric  Machinery" 


IS  A  STRICTLY  1894  BOOK... 

and  gives  many  new  points  for  Dynamo  Tenders,  Motor  Men,  Linemen,  and  all  other 
branches.  Each  subject  is  thoroughly  treated,  and  in  such  a  manner,  that  it  can 
be  readily  understood.  The  Book  is  profusely  illustrated  with  Original  Cuts,  show- 
ing latest  improvements,  etc.  168  Pages,  good  paper,  flexible  binding,  size  suit- 
able for  pocket. 

PRICE  $1.00. SEND  FOR  ONE. 

ELECTRICIAN  PUBLISHING  CO.,  No,  6  Lakeside  Building,  CHICAGO,  111, 


THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work. 

Crives  more  pow^er  as  to  diameter  with  a 
hiaher  percentaee  of  nsefnl  effect  than  any  other 
water- wheel  heretofore  made.  All  slaes,  right  and  left 
hand,  are  built  from  patterns  perfected  under  Bystematlo  testi  in 
the  HolyoSe  Testing  Flume. 

Parties  having  power  plants  which  ero  unBatisfactorr,  anA 
those  contemplating  the  improvement  of  powernj  will  find  It  t« 
their  interest  to  confer  with  me,  BB  I  am  willing  to  suar* 

ontee  results  inhere  others  have  failed,  no  mat- 
ter w^hat  make  of  tnrbine  has  heen  in  use.  STATK 
RRUCIRK3IEXTS  AND  »BIMD  FOB  CATA< 
l^OOIJE. 

S.  MORGAN  SMITH.  York,  Pa. 

EstlinateB  tnmlthed  for  complete  power  plsnte  ui4 
vAonlta  irn  Brant  Aed. 


LZtOEEIilT       AMlERICJLISr      IwlETKODS 

— ^-s- — 

Edward  Dyer  Peters,  Jr.,  M.  E.,  M.  D. 

SECOND  EDITION,  REVISED  AND  ENLARGED. 

Price,  Postage  Prepaid,  $4  00. 

THE  HOST  COMPLETE  WORK  OF  ITS  KID  PUBLISHED. 


Electrician  Puliiisliinir  Co., 


6  X.<al£ei9ld9  "Bldg. 
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EDWIN  HARRINGTON,  SON  &  CO.,  inc. 


Oesigners  and  HanufacturerSf 

1524  Penna.  Ave., 

Philadelphia,  Pa. 

Send  for  Catalogue. 


TraTelhis  Cranes 


Hoists,  Machine  Tools. 


Holds  Load 

at  any  Point. 

Mention  this  Paper. 


BINDERS 


For  the  Western  Electrician 

Electrician  Publishing  Co., 
G    Lakeside  Bl<^£:.        -        rhieAgn. 


$1.00 


ERIE  CITY  IRON  WORKS, 

INCOEPOHATED. 

MannActaTersofHIGHandarEDITiai  SPEED 

Automatic  [Mn, 


and 
RETURN  TUBULAR,  LOCOIHOTIVE 
AND  VERTICAL 


34  and  36  West  Monroe  St.,  CHICAGO. 


riectric  Railway  Supplies 

^^^  r^fy^"^^^  y^^J^^_  The  largest  and  most  prosperons  stree 

^^^B  PS    .^^^^^Hn^^b^^      M^S, —         tn  nil  ntlinrft  on  »r!(!ni]iit  nf  irrmtAr    Rtrpnirtl 


GEARS.    PINIONS.    BEARINGS.    TROLLEYS. 
TROLLEY  WHEELS  AND  HARPS. 

railway  companies  in  the  country  are  using  our  supplies,  and  they  prefer  them 
and  durability.  Correspondence  Solicited. 


This  is  the  Improved 
Nuttall  Trolley. 


Try  it  once,  and  you 
will  want  no  other. 


R.  D.  NUTTALL  COMPANY 

F.  A.  ESTEP,  President  and  Treasurwr. 
J.  R.  McGINXEY,  Vice-President.  F  8.  MARTIN,  Superintendent  of  Worts. 

ALLEGHENY.  PA. 

CHAS.  J.  MAYER,  121i  Betz  Building,  Philadelphia,  Pa.,  Middle  States  Sales  Department. 
OHAS.  N.  WOOD,  18U  Summer  St.,  Boston.  Mass.,  New  Eoglnnd  States  Sales  Department. 
STANDARD  R'Y  SUPPLY  CO.,  Monadnock  Block,  ChicBRO,  111.,  N.  W.  States  Sales  Department. 
A.  S.  PARTRIDGE.  Bank  of  Commerce  Building,  St.  Louis,  Mo.,  S  W.  States  Sales  Department. 
CHAS   A.  OAVAGNA,  Neave  Building.  Cincinnati   Ohio.  Ceniral  States  SalPa  Department 
EDWARD  P.  SHARP.  44  Niagara  St..  Buffalo.  N   Y..  Nnrlhern  Stfttea  Sales  Department. 


RELIABLESENCINE. 

Antomatlc  Cnt-Off,  Self-OUins* 
Perfect  Kegnlation, 
ISimple  Construction. 

Adapted  for  Elec'ric  Light  or  any  Purpose  requiring 

Power  and  H-^avy,  C'^ntlnuoas  Work. 

Moderate  Prices. 

Write  for  Circulars  and  Prices  to  the  Manufacturers, 

J.  F.  CHUSE  &  CO.,  MATTOOH,  ILL. 


FREE! 


Our  24-page  catalotrue  ot  Organs, 
also  our  new  ami  eley  ant  catalogue 
or  Pianos,  containing  16  pp.  We 
have  the  largest  maaufactory  in 
the  world.from  which  we  seiUlirect 
totheconsmnor  at  w  holesale  prices, 
thus  savin  g  t  lie  prollts  of  the  dealer 
and  the  commissions  of  the  ageuts. 
We  f  urn  isha  11  rst-cl.issOrgan, war- 
ranted 20  years,  with  007  Rfl 
stool  and  book, fororily  w^  liWU 

No  money  required  until  instru- 
ment has  been  thoroughly  tested 
in  yourown  house.  Sold  on  iustal- 
ments.    Easy  pajTuent. 

We  positively  guarantee  every 
OrganandPiano2.)j/e(xrs.  Sendfor 
catalogue  at  once  if  you  wantto  ob- 
tain the  greatest  bargain  on  earth- 
Write  name  and  address  plainly, 
and  we  will  send  by  mail  same  day 
letter  Is  received.  As  an  advertise- 
ment, we  will  sell  the  first  Piano  of  - 
our  make  In  a»  I  7C    Stool,  booRM 

filace  for  onlyv  I  I  vm  and   coverl| 
ree.    Regular  price,  $3.'>0. 
BEETHOVEN  PIANO  A.  ORGAN  CO.*  P>  O.  Box    1309  WASHINGTON,  N.  J. 

Ji  G.  BRILL  COMPANY,  -  PHILADELPHIA, 

BUILDEES  OF  EAILWAT  AND  TRAMWAY  0AE8  OF  ALL  CLASSES. 


A 


Special  attention  given  to  the  building  of  Electric  Motor  and  Trail  Oars. 
Idera  of  Brill  Ko.  ai  Trnok  vlth  8oUd  forged  frame,  and  '^Eareka"  Maximum  Traction  Pivotal  Tmok. 


ROOT  IMPROVED  WATER  TUBE  BOILER. 


SELLINO  AGENTS: 

8  Oliver  St.,  Boston,  Mass. 
Monadnock  Block,  Chicago,  III. 
Perin  Building,  Cincinnati,  Ohio. 
Security  Building,  St.  Louis,  Mo. 


ABENDROTH  &  ROOT 

MFG.  CO., 
28  Cli«  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R'y. 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'clock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  ofi&ce,  207  Clark  Street. 


NORTH  STAB  POIIWTSI 

Is  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  &  Northern  K.  R.,  and  is  a  valaable 
publication  for  business  men  and  touriats  who  may 
be  Interested  In  the  development  of  the  agrlcult 
nral,  mineral  and  timber  resources  of  Northern 
Wisconsin  and  the  Upper  Peninsula  of  Michigan. 
This  hook,  together  with  an  illustrated  pamphle 
telling  "Where  ths  Trout  Hide  "  will  be  sent  free 
upon  application  to  Geo.  H.  Heafford.  General  Pas- 
Henger  Agent.  "North  Star  Route."  Chicago,  111 


Racine  Automatic 

HIGH  SPEED 

ENGINES. 

From  1  to  125  H.  P. 
Especiiilly  Adai)t<il  for 
ELECTRIC 
LIGHTING, 

And  all  places  where 
high  Hpeecl  in  conneclii»u 
with  economy  is  desired. 
Over  2,500  in  use. 

I'lirrQiiiiieaml  Tulinliir 

BOILERS. 

MARINE  ENGINES 
AND  OUTFITS. 
Send  for  Catalogue 
describing  our  new  1 
to  6  H.  P.  Automatic 
Engine  and  iller 
outfit, 

Racine    Hardware   Co., 

.  F.  PARISH,  Gen'l  Sales  Manager, 
W,  Marquette  Building, 
Racine.  Wis.  CHICAGO,  ILL..  U.  S.  A. 


mi     GENUINE 

mCOTS&  MANUFACTURES 

BEAR    OUR 

RECyRAOE  MARKS. 


P  H  O  S  P  H  O  R-B  R  O  N  Z  E 

Ingots,  Castings,  Wire,  Sheet  &c. 
ThePhosphor  BRONZE  Smelting  Co.liMiTED 
2  200WashingtonAve.,Philadelphia.,Pa. 

ORICINAL  MANUFACTURERS  OF  PHOSPHOR-" 

Bronze  in  the  United  States  and  Sole 
Makers  of"ELEPHANTBRAND"Phosphor-Bronze. 
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Westinehouse  Electric  &  Mfs.  Co. 


THE  WORTS 
N0N-ARCIN6 
LIGHTNING 
ARRESTERS. 


Double  Pole  Non-Arcing^  Metal  station    Lightning 
Arrester  for  Alternating:  Current  Circuits. 


Singrle  Pole  Non-Ar*  in^  ^t^ilmii  l.lglil  unit;  Anester 
for  I>ire<,*t  Current  Circuits. 


For  all  kinds  of  Direct  and  Alternating  Current  Circuits. 
Do  not  require  any  Magnetic  Blow-Out  or  Other  Arc-Rupturiug  device. 

9,000  sold  last  summer. 


NO  DYNAMO  CURRENT.  NO  COILS.    NO  SELF-INDUCTION. 

NO  MOVING  PARTS.  NO  INTERRUPTION  TO  SERVICE. 

NO  FUSES  BLOWN.  NO  INSPECTION  NECESSARY. 

NO  FALLING  OUT  OF  CIRCUIT  BREAKERS. 
NO  ARCING  AND  NO  REPAIRS. 

Extract  from  report  of  The  Franklin  Institnte  on  Wnrts  LigMnlng  Arresters. 


The  various  arresters  produced  by  Mr.  Wurts  are  intended  for  the  protection 
of  electric  li^htin^  and  power  circuits  from  direct  and  indirect  daniage  from 
lightning  dischai"ges,  and  Mr.  Wurts  has,  apparently,  studied  this  question  in  a 
scientific  aud  very  exhaustive  manner. 

Witli  but  few  exceptions  all  lightning  arresters  commonly  used,  up  to  the  in- 
ventions of  Mr.  Wurts,  have  been  based  upon  the  fact  that  static  discharges  gen- 
erally tend  to  "ground"  by  the  shortest  distance  even  when  obliged,  in  order  to  do 
this,  to  jump  a  considerable  '*air-gap,"  in  preference  to  taking  a  longer  path  over 
a  much  lower  resistance.  Such  arresters,  therefore,  have  been  essentially  nothing 
more  than  two  points  or  sets  of  points;  one  being  "grounded"  and  the  other  con- 
nected to  one  or  both  legs  of  the  circuit  to  be  protected. 

An  arrester  of  this  kind,  while  often  affording  a  release  from  the  static  charge, 
would  also  allow  the  dynamo  current  to  follow  upon  the  arc  so  produced,  thus 
producing  either  short  circuit  or  a  dangerous  "ground,"  and  in  both  cases  caus- 
ing an  interruption  of  the  main  working  circuit.  Hence,  the  more  improved 
arresters  of  this  type  were  so  constructed  as  to  break  the  dynamo  arc  as  soon  as 
possible.     This  is  easily  seen  to  be  a  remedy  rather  than  a  preventive. 


Mr.  Wurts  perceived  this  fact  and  set  himself  to  the  problem  of  constructing 
an  arrester  in  which  the  dynamo  arc  could  not  start,  rather  than  one  which 
would  break  the  arc  when  started.  As  far  as  can  be  judged  from  recorded  data 
he  has  succeeded  in  solving  the  problem  in  a  very  efhcient  manner,  both-for  alter- 
nating and  direct  current. 

The  operative  features  of  these  arresters  conform  more  closely  to  recognized 
hiws  than  those  of  the  devices  previously  known  and  used  for  the  purpose.  The 
instruments  are  cheaper  to  manufacture,  and,  as  far  as  the  Institute  has  been  able 
to  ascertain,  are  very  effective  in  preventing  damage,  and  they  protect  without 
causing  cessation  of  operations. 

In  these  respects  the  Institute  believes  these  inventions  to  be  important  im- 
provements, and  therefore  recommends  the  award  of  the  John  Scott  Legacy 
Premium  and  Medal  to  their  originator,  Alexander  Jay  Wurts,  of  Pittsburg,  Pa. 

Adopted  at  the  stated  meeting  of  the  Committee  on  Science  and  the  Arts, 
held  Wednesday,  May  2,  1894.  JOSEPH  M.   WILSON,  President. 

Countersigned  by  -  WM.  H.  WAHL,  Secretary. 

ARTHUR  BEARDSLEY,  Chairman  of  the  Committee  of  Science  and  the  Arts. 
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PRICES  ON  THESE  LIGHTNING  ARRESTERS  ARE   AS    FOLLOWS: 

Double  Pole  Non- Arcing  Metal  Lightning  Arresters,  for  line  use  on  alternating 
current  circuits  only,  $4.50.  Discounts  as  follows:  i  to  10  arresters,  10  per  cent.;  11  to  50 
arresters,  25  per  cent.;  51  or  more  arresters,  33/^  per  cent. 

Single  Pole  Non-Arcing  Railway  Lightning  Arresters,  for  line  use  on  all  direct 
current  circuits  up  to  600  volts,  $4.50.     Discounts  same  as  above. 


Westinghouse  Electric  £  Manufacturing  Co.| 


3F»ITT?ej^XJ3FlC3^, 


June  8,  1895 
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SOOO   L;Oi-T  f  LTi'?!iAyOP 


:.RO!JND  DETEC'fOs  T.'.A':  JFORI.IEr 


TRANSFORMERS  FOR  6,  1  00  AND  SOC  LIGHTS 


is;jo  light  alternator 


.g>_ 


750  LiOHT  alter-;- 


,00  l;GHT  TRAHSFCnMER 


7^0  L'GhT  Tri;- 


3000  LfGHT  alternator 
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FORT  WAYNE  ELECTRIC  CORPORATION, 


i='CDF=?-r  "WJV'^isiiE,  i]SjrDi.A.r^.A.. 


NEW  TOEK  CITT:  116  Broadway. 
OBIOiOO;  185  Dearborn  St. 
PHILADELPHIA:  907  Filbert  St. 
BOSTON,  MASS.:  17  Federal  St. 


EOCHESTEB,  N.  Y. :  Powers  Bldg. 
COLUMBDS,  OHIO:  67  East  State  St. 
SAN  FRANCISCO:  Electric  Imp.  Co., 
35  New  MoDtgomery  St. 


BRAKCH    OFFICJES: 

PITTrjBURG,  PA. :  405  Times  Bids. 

NEW  ORLE  ^NS,  LA.:  Southern  Electric  Mfg.  &  Supply  Co. 

OVIAHA,  NEB.;  101  Bee  Eldg. 

MINNEAPOLIS,  MINN.,  New  YorS  Life  EUg. 


CINCINNATI,  OHIO:  402  Neave  Eldg. 
SAN  ANTONIO,  TEX  :  207  Lasoya  St. 
RICHMOND,  VA  :  Chamber  of  Commerce. 
ST.  LOUIS,  MO, :  60  Tamer  Eldg. 
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5^^'^^  1895. 


"Wby  not  set 
the  beat  ? 


1888 


^^S^.-^'^  ei-re  us 

^^^'  ^  trial  order. 

# '  -CUPS 


ESTABLISHED    1867 

PARTRICK&  Carter  Co. 

Electrical  Supplies 

125  South  2^  St.;  -  Philadelphia 

'  CATALOGUES  ON  APPLICATION 

Send  BneiueaB  Oard  and  mention 

Westebn  Eleotbioian. 


The  Johnston 
Rail   Bond. 

(Patented  Jnly  17, 1894.) 


rw^yn 


For  electrical  contact  both  sides  of  the  rail  are  used.  The  nuts  have 
twelve  times  the  cross-section  of  the  copper  conducting  rod.  Under  the 
nuts  the  rail  is  smoothed  and  brightened  by  a  special  tool.  The  nuts  are 
also,  smooth  and  bright. 

A  firm  mechanical,  electrical  and  water-tight  joint  is  made. 

The  usual  length  is  30  inches,  of  00  and  0000  copper  rod. 

Address  the  manufacturers, 


New  York. 


John  A.  Roebling's  Sons  Co., 

Chicago.  San  Francisco.  TRENTON,  N.  J. 


^0S^F^i 


b*?W 


USED  BYTHfc- 
BE5TE:NGIHEERS:-THEy 
iM5l5T?MHAVINO-lT^- 
THt  CnE-APE5T' LUBRICANT- 
KN6WN  =  - PUREST- AND 
BEST   P6R-ALL-KINDS 
op  MACHINERY 

/LlU.Srfi/>T£OCAr/ILaOU£-    ' 

iLiA|^aVC11ICAGQlLL-U-5A- 


COMMERCIAL  ELECTRIC  COMPANY, 


119  South  Tennessee  Street, 
INDIANAPOLIS,    -     -     INDIANA. 

DYNAMOS  and  MOTORS. 


FIRE! 


The  destruction  of  our  works  by  fire  on  April  7,  was  almost  complete. 

We  have  already  resumed  manufacturing  a  ad  are  making  limited  shipments  which  are  daily  increasing. 

Send  Its  your  Orders*    We  will  fill  them  with  reasonable  dispatch,  or  advise  you  promptly  if  we  cannot. 

CROCKER-WHEELER  ELECTRIC  COMPANY, 

[  Manufacturers  and  Electrical  Engineers, 


XSo-w  "TTorls.. 


lif  ZES  IIP  TO  «50  H.  p. 


Z>lxll»ca.elx3li.lM  ■ 


FIRE! 


I 


GENUINE  RAWHIDE 

*  mi  LEATHER. 

aSJLTZ'S  PATENT 

jmLEV  COVER. 

!BlLf  DRESSING 


WpVEN  LEATHER  UNK  BELTIUGSj,  tjp^^BTLT  CEMENT. 


-  ■    WOVEN  LEATHER  UNK  BELTINGS,:,  >':^^g;^i^'^''° 

cgELTINCia  8t.lonl8,Mo.r.8.A.  v^T^iidJor^irculars- 

BBA.N'OHES:  164  Snmnier  St.,  Boston;    113  Liberty  St.,  Hew  Tort;    129  North  3d  St.,  Philadelphia. 


THE  MEDBIRY  INSULATION 

i    ^'    ALUMINUM  BRONZE 

<«*c  t^  os<.  EQUIPMENT. 

fOa    ELECTRIC  RAILWAYS. 


THE   FIBERITE    CO.*  _ 

MECHANICVILLE.N.Y. 


fOfl^S/iLE_(fJ_£,[/E/=!Y'  C'Tf. 


SELLING  AGENTS: 


Chicago,  III. 


A.  W.  SOLOMON, 

Savannah,  Ga. 

REGER  &  ATWATER, 

San  Francisco,  Cal. 


R.iE.  Fan  Motors. 


DUKABXiE,  ECONOMICAL, 
NOISELESS,  SELF-OILING, 
NEAT  IN  APPEARANCE, 
PRICES  LOW. 


Send  lor  Circular  and  Price  Liat  to 


ROTH  BROS.  &;  CO., 

MATfTJFACTTTBEBS  OF  TSE 

R.  &  E.  DYNAMOS  AND  MOTORS, 


30  to  34  Slarket  Street, 


CEUCAGO,  lliL. 


Electric  Lighting  and 
Power  ApparatoB. 


THE 


The  Brush  Double  Aro 
Lamp  PatentB  sustained  by 


repeated  decisions 
oJU.  8.  Oourts. 


BRUSH 


ELECTRIC  CO., 


Oynamo.  100 lights,  ^.CHXt  candle  power. 


igencles  in  all  large  citlss. 

The  Ruseell  &    Officer   Electrical 
Constrnctlon  Co.,  Denver,  OoU 

Eagnaii  i  Hiius,ToiohamB,  Japan,  office  and  VI  Mk8,  Cop.  Belden  and  IHaaon  Stg., 


CI^ETKI.  AIW,  OI 


or 
HNOLO 

N_15  189 


$3  per  Annum. 


Copyright.  1S9S.  by 
EU«t.-i£l*a  Pu&ibhioj  CocDpAny,  Chleigo. 


EVERY  SATURDAY. 


1  O  cents  per  Copy. 


Vol.  XVI. 


CHICAGO,  TUNE  15,  1895. 


No.  24 


SIMPLEX  w 


INSULATED 
IRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

"''h.''r.'hixson?''        Simplex  Electrical  Company, 

n37  Honadnock  Block.  CHICAGO.  7S-81   Cornhili,  BOSTON,  MASS. 

INSULATED  WIRES  and  CABLES 

Aerial,  ITnilergTOiind  and  Snbmarlne, 

for  Telephone,  Telesraph,  Iilsht  and  Poorer. 

E.EBITE  TAPES.  Write  tor  oatalogaes,  samples  and  prices. 

W.  B.  BRIXEY,  91fr..  J.  E.  HAH,  een'I  Acent 

SOS  Broadway,  Kevr  Xork. 
S.  F.  B.  3IOBSE  &.  CO.,  CAIiIFOBHTIA  EIiEC.  WKS., 

Chicago,  III.  San  Francisco,  Cal. 

KEW  OBIiEAXS  EliEC  CO.,  Kew  Orleans,  Lia. 


Curve  Sliouitno 
HiinUninfr  #1     flrdtt  Poiuer  *}  tW  Rickard  tiA  ^W  lamk 
■    ..I..VE.M.F. 


WE  GUARANTEE  THE  RESULT  ON    PACKARD   LAMPS. 

KEW  YOUK  and  OHIO  CO.,  AVarren,  Ohio. 

ANDERSON  STEEL  TROLLEY  POLES  AND  HARPS. 

PIVOTAL  BOSTON  TROLLEYS. 

RecelTed  only  A-fvard  for  Trolleys  at  CMcaeo. 

MaDufactored  by    jSJLBERT  &  J.  91.  ANDJBRSOK,    289-293  A  St.,  Boston,  Mass. 


KEYSTONE  INSTRUMENTS. 


Ceo.  L.  Colgate  Company, 

ISA  liberty  St.,  STew  ITork. 


H.  DUBAirr  OHEEVEE,  JBnalneea  Managsrs, 


GEO.  T.  MANSON, 

OenU  Supt. 


THE  OKONITE  COMPANY, 


^^1'^. 


.  W.H.  HODGINS, 

Secretary. 


LUITED, 
1 3  Park  Row,  New  Yorkc 

INSULATED 

WIRES  AiDCABLES, 

For  Aerial,  Submarine  and  Underground  Uii. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Tape. 

BRANCHES:Clilcago,  Boaton,  Plilladelplila,  Pittsbnrgh,  Minneapolis,  ClncinnaU, 
E^Qsas  City,  Omaha,  IionisTille,  St.  Iionis,  San  Francisco,  liondon  and  So.  America. 


TRADC  MARK 


IMPORTED 


Carbons 


FOR  ARC  LIGHTS. 


EQUALTOTHE 
BEST. 

Kept  in  Stock. 


Ed.  Wertheim.'cmcAco. 


MANITFACTUBEB  OP 

INSniiATESD    EIiECTRIG   WIRE, 

FI^ISXIBI^H:  COBDS  and  Ci^SH^SS. 

goo  and  goa  Sorth  Third  Street.       -        -        FHII.ADEI.PHIA,  PA. 


BEST  OF  ALL  IS  -Mr,^JBM    i9  A  i^XW  A^J^A^A^f 
Hade  by  J.  H.  BimKBIiIi  S:  CO.,  96  Cortlandt  St.,  New  Tork. 
BMt  OouBtnictlon  and  Ingredients.  Strongest,  mosi  Dnrable  and  Bellat)!..  Size  6x3H,  eo  eti.  p.7  .S& 
LIBBBAI.  DISCOUNTS. 

-VERDICT"^  COLOMBIA'S^!.  BEST. 

THE  COLUMBIA  INCINDESCENT  LAMP  COMPANY 

MalQ  Office  and  Factory;  1910, 1912, 1914  Olive  Street,  ST.  L0tJI9. 
OKIOAGO  OFFIfJE:  1236  Monadaock  Building.  NEW  YORK  OFFICE:  lioa  Havemeyer  Bolldlng 

E0610^  OFFICE:  620  Atlantic  Avenue.         SAN  FRANCISCO  OFFICEiPaul  Seller  Electrical  Works 
Lamps  in  atock  at  branch  offices. 

WESTON  ENGINES. 


High  Pressure  BoilersL 

Complete  Power  Plants. 

£stiiiiates  and  Drawings  Submitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 

KEPBESENTATrrES. 

JULIAN  SCHOt-L  &  OO.,  -  126  Liberty  St.,' N.  T.  Mty. 
HOFFMAN-BUBSELL  CO.,  -  82  Lake  St,  OMcago,  IlL 
8CKANT0N  SUPPLY  h  MACH'Y  CO.,  -  Scrttnton,  Pa. 
THOS.  K.  CAKEY  &  BEOS.  CO.,  26  Light  St., Baltimore,  Md. 


OeemfS,  AND  FACTORY: 
SAivi»iri»Kir,  OHIO. 

-(  AGENTS:  ) 

0.  J.  Mayer,  Betz  Bldg.,  PhlladelpWa,  Pa. 
Smith  &  Wallace,  Hamilton  St.,  Boston,  Masa. 
Ed.  P.  Sharp,  44  Niagara  St.,  BufEalo,  N.  T. 
Arthur  S.  Partridge,  Bank  of  Commerce  Bldg., 

St.  Louis.  Mo. 
Standard Ry.  Supply  Co.,  MOnadnook  Bldg., 

Ohicago,  111. 
Beger  &  Atwater.  214  Pine  St.,  San  Francisco, 

California. 


Ml 


ROLL-DROP 


a 


aOMMUTATOB  BARS. 


FOREST  CITY  ELEOTRIO  WORKS, 


Cleveland,  Ohio 


IRON  ARMORED 

IHSULATINe  CONDUITS. 

I       Two  Wires  in  a  Single  Tube,  the       I 
Standard  Method  of  Electric  Wiring.    | 

INTERIOR  CONDUIT  &  INSULATION  CO., 

General  Offices  and  Works:  537  W.  34th  St.,  New  York. 

Edwd.  H.  JohpnoD.  Prest.    E.  y.  Little.  Tice-Prest.  and  Gen.  Mgr.      Ohas.  P.  Oeddes,  Sec'y  and  Treaa. 


THE  BALL  ^  WOOD  COMPANY. 

BnUders  of  ImproTed  Antomatio  Cnt-off  Engines. 


BIEPKBSEISTATITES : 

Stern  &  SilTermBn,  707  Aroli  St.,  Philadelphia,  Pa.         0.  E.  Sargent,  Fort  Dearborn  Bldg.,  Chicago,  lU. 
George  M.  Kenyon,  Endicott  Arcade,  St.  Paul,  Minn.     James  S:  Company,  Chattanooga,  lepn. 


STANDARD  ONDERGROUND  GABLE  GO.,  WIRES  and  CABLES^ 

,»-■»-» — ^■r^T.'rr  flmM-rTw/iiirtTTaw  TiTTTT.nTNrt.  TIMES  BTTTLDINQ.  ^m     III   |t»^«r     *^  **  ^^ -^tf  .^^W.-W^^^W-WWLaKJ.^ 
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MONOCYCLIC 
SYSTEM 


OF 


ELECTRICAL  DISTRIBUTION 


Central  Station 

IN 

A  Single  Alternating  Generator. 


The  Monocyclic  generator  (150  K.  W.) 


The  Induction  aiotor,  SO  H.  F. 


For  Power  Purposes  equal  to  a  Polyphase  System,  with  all  the  Simplicity  and  Advantages  of  the  Single  Phase  Systeni. 

Generators  will  carry  full  load  in  lights  or  motors  or  any  proportion  in  lights  and  the  rest  in  motors. 

THERE  CAN  BE  NO  UNBALANCING. 

Induction  Motors  Operated  with  results  equal  to  those  obtained  with  the  Best  Direct  Current  Shunt  Motors  with  the  same 

Efficiency  and  better  Speed  Regulation. 

Arc  and  Incandescent  Lighting  Circuits  Operated  on  the  Single  Phase  System,  as  from  the  Ordinary  Alternator, 
MAY  BE  ADAPTED  TO  SYSTEMS  OF  SECONDARY  MAINS  SUPPLIED  FROM  LARGE  TRANSFORMERS. 

GENERAL  ELECTRIC  COMPANY 


I 


MAIN  OFFICE,  SCHENECTADY,  N.  Y. 


SALES  OFFICES: 


Boston,  Mass.,  x8o  Summer  Street. 

New  York,  N.  Y.,  44  Broad  Street. 

Syracuse,  N.  Y.,  Sedgwick,  Andrews  &  Kennedy  Bldg, 

l^Salo,  N.  Y.,  Erie  Connty  Savings  Bank  Building. 

Philadelphia,  Pa.,  509  Arch  Street. 

Baltimore,  Md.,  227  East  German  Street. 

PiltsbQrg,  Pa., .Times  Building. 


Kansas  City,  Mo.,  New  York  Life  Building. 
St.  Louis,  Mo.,  Wainwright  Building. 
Dallas,  Tex.,  Comer  Elm  and  Griffin  Streets. 
Helena,  Mont.,  Electric  Building. 
Denver,  Colo.,  505  i6th  St.,  Kittredge  Bldg. 
San  Francisco,  Cal.,  15  First  Street. 
Portland,  Ore.,  Front  and  Ankeny  Streets. 
Seattle,  Washington,  Bailey  Building. 

For  all  business  outside  the  United  States  and  Canada;  Foreign  Dept ,  Schenectady,  N.  Y.,  and  44  Broad  Street,  N.  Y. 


Atlanta,  Ga.,  Equitable  Building. 
Cincinnati,  Ohio,  420  West  Fourth  Street. 
Columbus,  Ohio,  14  North  High  Street. 
Nashville,  Tenn.,  308  North  Summer  Street. 
Chicago,  111.,  Monadnock  Building. 
Detro't,  Mich..  13  Rowland  Street. 
Omaha,  Neb.,  309  South  13th  Street. 


For  Canada,  address  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Canada. 
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Wallace  Electric  Co xiv 

Want  Advertisements. . . .      xiv 

Webster,  Warren  A  Co xx 

Wertheim,  Ed i 

Western  Electric  Co viii 

Telephone    Con- 


Western 
stniction  Co., 

Westinghouse  Elec.  and  Mfg. 
Co xxii,  xxlii 

Westinghouse  MachineCo.  

Weston  Engine  Co I 


i^ 


m^ 


CLASSIFIED  LIST. 

Accnia  Dlat  or  B . 

Bosweli  A  Co..  D.  E., 
Bradbury-Stone  Elec.   S.  Co 
Electric-Power  Storage  Co. 
Electric  Storage  Battery  Co. 
Porter  <b  Buerdorf. 
Annunciators. 
Central  Electric  Co. 
Dearborn  Electric  Co. 
Electric  Appliance  Co. 
Ostrander  ACo.,  W.  R. 
Partrick  A  Carter  Co. 
Arc  Liamps. 
GAG  Electric  Co. 
Central  Electric  Co. 
Corey,  R.  B. 

Crocker-Wheeler  Elec.  Co. 
Ft.Wayne  Elec.  Corporation. 
General  lilectrio  Co. 
Helios  Electric  Co. 
Little.  F.  P.  Elec.  C  A  S.  Co. 
Parker  A  Grover,  Receivers. 
PerKlns  El.  Switch  Mfg.  Co. 
Standard  Electric  Co. 
Standard  Thermometer  Co 
Westingnouse  El.  A  Mfg.  Co. 
ArcLisbt  Cord. 

Samson  Cordage  Wks. 
Batteries  and  Jars. 
Andrae  A  Sonp,  J. 
Bosweli  A  Co.,D,  E. 
boyntonMultij'olt  Batty  Co. 
Bradbury-Stone  Kllec.  S.  Co. 
BunneU  A  Co.,  J.  H. 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Dearborn  Electric  Co. 
Edgertou  Pottery  Co. 
Electric  Appliance  Co. 
Elec.  Engr.  a  Supply  Co. 
Electric-Power  Storage  Co. 
Electric  Storage  Battery  Co. 
Hemingray  Glass  Co. 
Leclanohe  Battery  Co.,  The. 
Miamlsburg  Electric  Co. 
Newton  Rubber  Wks. 
Partrick  A  Carter  Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 
Bells. 
Andrae  &  Sons,  J. 
Central  Electric  Co. 
Dearborn  Electric  Co. 
Electric  Appliance  Co, 
Gillette,  E.  A  F. 
Huebel  A  Manger 
Ostrander  A  Co.,  W,  R. 
Partrick  A  Carter  Co. 
Western  Electric  Co. 
Belting, 

Shultz  Belting  Co. 
Boilers. 
Abendroth  A  Root  Mfg.   Co, 
Babcock  A  Wilcox  Co.,  The. 
Erie  City  Iron  Wks. 
Fulton  Steam  Boiler  Wks. 
Moyes,  L.  M. 
Racine  Hardware  Co. 
Weston  Engine  Co. 
Books,  JCleetrical. 

Electrician  PubllBhlng  Co. 
Bronze. 
Besly  &Co.,  Chas.  H. 
Phospbor  Bronze  Sm.Co.,  Ltd. 
B-nsheM. 
Boudreaux  Dyn.  Brush  Co. 
t  entral  Electric  Co. 
Partridge  Carbon  Co. 
Barelar  Alarms. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Partrick  A  Carter  Co. 
Wallace  Electric  Co. 
Western  Electric  Co. 
Cables(See  Insulated  Wires.) 
Cables,  Electric    .  (See  In- 
sulated    Wires),     Copper, 
Sheet  and  Bar. 
American  Elec.  Works. 
Brixey,  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Dearborn  Electric  Co. 
Eastern  Electric  Cable  Co. 
Elec.  Engr.  A  Supply  Co. 
Moore,  Alfred  tP. 
New  York  Ins.  Wire  Co. 
Roebling's  Sons  Co. ,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Co- 
Wallace  Electric  Co. 
Western  Electric  Co. 
Carbons.  Feints  ^Plates. 
Central  Electric  Co. 
Corey,  R.  B. 
General  Electric  Co. 
Partridge  Carbon  Co. 
Reisinger,  Hugo. 
Wertheim,  Ed. 
Western  Electric  Co. 
Clncuti,  Watchn]en''8. 

Southgate  A  Co..  W.  B. 
Compound. 
Standard  Paint  Co. 
Tornberg,  Edw,  R. 
Condnits. 
Central  Electric  Co. 
Interior  Conduit  A   Ins.   Co. 
National  Conduit  Mfg.  Co. 
Constrnctiun  &  Ue pairs. 
C   A  C  Electric  Co. 
Crocker-Wheeler  Elec.  Co. 
Ft.Wayne  Elec.  Corporation. 
Interstate  Com.  El,  Const.  Co. 
Contractors  and  Klectrlc 
Liffht    Plants. 
Arnold,  B.  J. 
Bain,  Force. 
BruBh  Electric  Co. 
Bryan,  Wm,  H. 
C   A  C    Electric  Co. 
Crocker-Wheeler  Elec.  Co. 
Eddy  Elec.  Mfg.  Co. 
Fontaine  Crossing  A  El.  Co. 
Ft  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Interior  Conduit  A  Ins.   Co. 
Siemens  A  Halske  Elec.  Co. 
Standard  lllectric  Co. 
United  Elec  Improvement  Co 
Welkins,  T.,ouis  E. 
Westinghouse  Elec  &  Mfg.  Co. 
Western  Electric  Co. 
Wcods  ACo.,  C.  E. 
Copper. 
BesV  A  Co,,  Chas.  H. 
Miamlsburg  Electric  Co. 
Copper  Wires. 
American    Electrical  Works. 
Besly  A  Co.,  Chas.  H. 
Brixey,  W.  R. 
Bunnell  A  Co.,  J.  H. 
Central  Electric  Co. 
Dearborn  ElectncCo. 


,  E. 
and 


.  M. 


Fiberite  Co.,  The. 

General  Electric  Co. 

Independent  Electric  Co. 

National  India  Rubber  00. 

Okonite  Co.  The. 

Phillips  Insulated  Wire  Co, 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Cordose. 

Samson  Cordage  Wks. 
Cranes. 

Harrington,  Son  A  Co 
Cross-Arms,    Pins 

Brackets. 

Anderson,  Albert  A  J. 

Brady,  T.  H. 

Brodie  Electric  Co. 

Central  Electric  Co. 

Electric  Appliance  (>o 

Elec  Engr.  A  Supply  Co. 

FarrTei.  A  Coni,t.  Supply  Co. 

Fiberite  Co.,  The. 

Nuttal  Co.,  R.  D. 

Partrick  A  Carter  Co. 

Cat-Onts  and  STVitches. 

Anderson.  Albert  A  J.  M. 
Andrae  A  Sons,  J. 
Brodie  Electric  Co. 
Bryant  Electric  Co. 
BunneU  A  Co.,  J.  H. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Colgate  Co.,  Geo.  L. 
Crocker-Wheeler  Elec.  Co. 
Cutter  Electrical  A  Mfg.   Co. 
Dearborn  Electric  Co. 
Diamond  Electric  Co. 
I  ddy  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Elec.  Engr.  A  Supply  Co. 
Electric  Protec'iou  Co. 
Elec.  Selec.  A  Signal  Co. 
FarrTei.  A  Const.  Supply  Co, 
Fiberite  Co.*  The. 
Forest  City  Elec.  Wns. 
Forsyth  A  Fisk. 
Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Hart  A   Hegeman    Mfg.   Co. 
Huebel  A  Manger. 
Interior  Conduit  A  Ins.  Co. 
Little,  F.  P  Elec.  C.  A  S.  Co. 
Louisville  Elec.  Works. 
Nuttall  Co.,  R.  D. 
Partrick  A  Carter  Co. 
Perkins  El.  Switch  Mfg.  Co. 
Piatt,  O.  S. 

Wagner  Elec.  Mfg.  Co, 
Wallace  Electric  Co. 

Desks. 

Montgomery  Ward  A  Co. 

Dynamos , 

Brush  Electric  Co. 

C  A  C  Electric  Co. 

Central  Electric  Co. 

Crocker-Wneeler  Elec.  Co. 

Eddy  Elec.  Mfg.  Co. 

Elliott-Lincoln  Elec.  Co. 

Fontaine  Crossing  A  El.  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Interior  Conduit  A  Ins.  Co. 

Roth  Bros.  A  Co. 

Royal  Electric  Co. 

Siemens  A  Halske  Elec.  Co. 

standard  Electric  Co. 

Walker  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Elec.  AMfg.Co. 
Economizers. 

Fuel  Economizer  Co. 
Blectrlc  Bailirays- 

Brush  Electric  Co. 

General  Electric  Co. 

Siemens  A  Halske  Elec.  Co. 

Westinghouse  El. A  Mfg.Co. 
Klectrical  and  Mechani- 
cal Engineers- 
Arnold,  B  J. 

Bain,  Foree. 

Bryan.  vVm.  H 

Crocker-Wheeler  Elec.  Co. 

Eddy  Elec.  Mfg.  Co. 

Ford,  Owen. 

Thayer  Electric  Co. 

WaJklny,  Louis  E. 

Woods  A  Co.,  C.  E. 

Electrical  Instruments. 

Ahderson,  AlbertA  J.  M. 
l^dle  Electric  Co. 
Bunnell  A  Co.,  J.  H. 
Central  Electric  Co. 
Colgate  Co..  Geo.  L. 
Dearborn  Electric  Co. 
Diamond  Electric  Co. 
Electric  Appliance  Co. 
Elec.  Engr.  A  Supply  Co. 
Interior  Conduit  A  Ins.   Co. 
Nuttall  Co.,  R,  D. 
Partrick  A  Carter  Co. 
Piatt,  O.  S 
Queen  A  Co.  Inc. 
Wagner  Elec.  Mfg.  Co. 
Wallace  Electric  Co. 
Elpctrical  Specialties. 

Allen,  L.  B. 

Clark  El.  Specialty  Mfg,  Co. 
Electric  Protection  Co. 
Interstate  Com.  El.  Const  Co. 
Nashold  Cleat  Co. 
S.  K.  C.  Specialty  Co. 
Electroliers,  etc. 
Edwards,  W.  S.  Mfg.  Co. 

Electro-PIatine  *Iach*y. 

Besly  ACo.,  Chas.  H. 

General  Electric  Co. 
Ensines,  (>es. 

Otto  Gas  Engine  Wks. 
Ensines,  B^team. 

Ball  A  Wood  Co..  The. 

Chuse  A  Co.,  J.  F. 

Erie  City  Iron  Wks. 

Racine  Hardware  Co. 

Westinghouse  Machine  Co. 

Weaion  Engine  Co. 
Fan  Outfits. 

Central  Electric  Co. 

Diehl  A  Co. 

Dieterichs-Warwick  El    Co 

Interior  Conduit  &   Ins.   Co. 

Roth  Bros.  A  Co. 
FeedWater  Heaters. 

Goubert  Mfg.  Co. 

Fibre. 

Butler  Hard  Rubber  Co. 
Vulcanized  Fibre  Co. 
Fire  Alarms. 

Partrick  A  Carter  Co. 


^^^_j_g^ 


Fuse  TVire. 

Brixey,  W.  R. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Fiberite  Co.,  The. 
General  Electric  Co. 
Independent  Electric  Co. 
Cias  JLlsbtine.  Electric. 

Partrick  A  Carter  Co. 
tircars. 
Besly  A  Co.,  Chas.  H. 
Nuttall  Co.,  R.  D. 
tjieneral  Elec.  Mnpplles. 
Anderson,  Albert  A  J.  M. 
Andrae  A  Sons,  J. 
Besly  A  Co.,  Chas.  H. 
Brodie  Electric  Co. 
Bryant  Electric  Co. 
Bunnell  ACo.,  J.  H. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Colgate  Co.,  Geo.  L. 
Cutter  Electrical  A  MTg.  Co. 
Dearborn  Electric  Co. 
Dietericbs-Wsrwick  El.    Co. 
Electnc  Api-liance  Co. 
Elec.  Engr.  A  Supply  Co. 
Electric  Protection  co. 
Elliott-Lincoln  Elec.  Co. 
FarrTei.  A  Const.  Supply  Co, 
Forest  City  Elec.  Wks. 
General  Electric  Co 
Interior  Conduit  A   Ins.  Co. 
Little.  F.  P.  Elec.  C.  A  S.  Co, 
Louisville  Elec.  Works. 
Metropolitan  Electric  Co. 
Morris  A  MacCurdy; 
Nashold  Cleat  Co. 
Partrick  A  Carter  Co. 
Perkins  El,  Switch  Mfg.  Co. 

Piatt.  O.  S. 
Queen  A  Co    Inc. 
Sioux  City  Brass  Works. 
S  K.  C.  Specialty  Co. 
Standard  Tel.  A  Elec.  Co; 
Thaver  Electric  Co 

WaHace  Electric  Co. 
ttlobes    and     JBlectrical 
(irlassffare. 

Edgerton  Pottery  Co. 

Edwards,  W.  S.  Mfg.  Co. 

Hemingray  Glass  Co. 
CrraplUte  t§peclalries. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 
Hard  Bnbber  €>oods. 

Butler  Hard  Rubber  Co. 

Fiberite  Co..  The. 

Newton  Rubber  Wks, 
Insulators  and  Insulat- 
ing llaterials. 

Anderson,  Albert  A  J.  M. 

Andrae  A  Sons,  J. 

Brixey,  W.  R. 

Brodie  Electric  Co. 

BunnellACo.,  J.  H. 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Crocker-Wheeler  Elec.  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Dearborn  Electnc  Co, 

Electric  Appliance  Co. 

Elec.  Eapr.  A  Supply  Co. 

Empire  China  Worfis. 

Farr  Tel.  A  Con.st.  Supply  Co. 

Fiberite  Co.,  The. 

Hart  A  Hegeman  Mfg.  Co. 

Hemingray  Glass  Co. 

Interior   Conduit  A  Ins.  Co. 

Johns  Mfg.  Co.,  H.  W. 

Little,  P.  P.  Elec.  C.  A  S.  Co. 

Munsell  A  Co..  Eugene. 

Nashold  Cleat  Co. 

National  India  Rubber  Co. 

Newton  Rubber  Wks. 

New  York  Insulated  Wire  Co. 

Nuttall  Co.,  R.  D. 

Okonite  Co.,  The. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co, 

Piatt.  O.  S. 

Roebling  B  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 
lusnlated      Wires      and 
Cables— Ilaenet  AVire. 

American  Electrical  Works, 

Brixey,  W.  R. 

Brodie  Electric  Co. 

Bunnell  A  Co..  J.  H. 

Central  Electric  Co. 

Chicago  Id.s.  Wire  Co. 

Dearborn  Electric  Co, 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

Elec.  Engr.  A  Supply  Co. 

Farr  Tel.  A  Const.  Supply  Co. 

General  Electric  Co. 

Independent  Electric  Co. 

Louisville  Elec.  Works. 

Metropolitan  Electric  Co. 

Moore,  Alfred  P. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The. 

Partrick  A  Carter  Co. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Wallace  Electric  Co. 

Western  Electric  Co. 
Jjamps.  Lnc-ande  scent. 

Am.  Electrical  Mfg.  Co. 

Buckeye  Electric  Co. 

Central  Electric  Co, 

Columbia  Inc.  Lamp  Co. 

Dearborn  Electric  Co 

Electric  Appliance  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Globe  Electric  Light  Co. 

New  York  A  OnioCo. 

Partrick  A  Carter  Co. 

United  Elec.  Imp.  Co. 

Westinghouse  Elec.AMfg  Co. 
l^ietitnlng  Arresters. 

Colgate  Co  .  Geo.  L. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 
aiagnet  Wire. 

(See  Insulated  Wires.) 
Slecbanical  naeiilnery. 

Besly  ACo.,  Chas.  H. 

Harrington.  Son  A  Co.,  E. 

Lukens  Iron  A  Steel  Co, 
Slica. 

Johns  Mfg.  Co.,  H.  W. 

Munsell  A  Co.  Eugene. 
HIInlnsApparatus,  Elec. 

General  Electric  Co. 

Independent  Electric  Co. 

IHiiitaiiaiiUdiifai 


JUotors. 

Andrae  A  Sons.  J. 
Brush  Electric  Co. 
C  A  C  Electric  Co. 
Central  Electric  Co. 
Crocker- Wheeler  Elec.  Co. 
Dieterichs-Warwick    El.   Co 
Eddy  Elec.  Mfg.  Co. 
Elec.  Engr.  A  Supply  Co. 
Elliott-Linroln  Eleo.  Co 
Ft.Wayne  Elec.  Corporation 
General  Electric  Co. 
Interior  Conduit  A  Ins.  Co 
Louisville  Elec.  Works 
Roth  Bros.  A  Co. 
Royal  Electric  Co. 
Sioux  City  Brass  Worts 
Standard  Electric  Co. 
Stanley  Elec.  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co 
Walker  Mfg    Co. 
Wallace  Electric  Co. 
Westinghouse  El.  A  Mfg  Co 
PaclfiDe:. 

Besly  A  Co.,  Chas,  H. 
Garlock  Packing  Co. 
Paints. 
Morris  A  MacCurdy. 
Standard  Paint  Co. 
Patents. 

Gooch,  Chas.  J. 
Pliosphor  Bronze. 

Phosphor  Bronze  Sm. Co.  Ltd 
Pianos  and  Organs. 

Beethoven  Piano  A  Organ  Co 
Platinum. 

Baker  A  Co. 
Poles. 
Morris,  Tasker  A  Co 
Nuttall  Co.,  R.  D. 
Valentine-Clark  Co, 
Porcelain. 
Empire  China  Works 
General  Electric  Co. 

Hemingray  Glass  Co. 
Publishers,  fOitrctrioal 

Electrician  Publishing  Co 
Push  Bu'tons. 

Central  ElectrlcCo. 

Electric  Appliance  Co 

Partri  Carter  Co. 

Bbe       ^'s. 

Central  Electric  Co. 

General  Electric  Go. 
I^al  Ammoniac. 

KlipstelQ  A  Co.,  A. 
I^epar:  tors. 

Goubert  Mfg.  Co. 
811 K  Braid 

Boston  Braid  Mfg   Co 
Speaklns  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co 

Ostrander  A  Co.,  W    R 

Partrick  A  Carter  Co 
l^peed  Indicators 

Besly  A  Co.,  Chas.  H. 

Colgate  Co.,  Geo.  L. 

Diamond  Electric  Co. 

Queen  A  Co.  Inc. 
Steam  Heating. 

Goubert  Mfg.  Co. 

Webster  A  Co.,  Warren 
Sioraee  Batteries. 

Bosweli  A  Co.,  D.  E. 

Bradbury-Stone  Elec.    S    Co 

Electric-Power  Storage  Co 

Electric  Storage  Battery  Co 

Porter  A  Buerdorf. 
t^treet  Cars. 

Brill.  J.  Q.  Co. 
Tapes.  Insulatins- 

American  Electrical  Works 

Brixey,  W.  R. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Electric  Appliance  Co 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonite  Co.,  The. 

PhUilps  insulated  Wire  Co 

Roebhng's  Sons  Co.,  J.  a 

Simplex  Electrical   Co 

Standard  Paint  Co. 
Telegrapb  Apparatus. 

Electric  Appliance  Co 

Partrick  A  Carter  Co 

Western  Electric  Co. 
Telephones     and     Tele- 
phone material, 

Andrae  A  Sous.  J. 

Central  Electric  Co, 

Farr  Tel.  A  Const.  Supplv  Co 

Forsyth  A  Fisk. 

Gillette,  E.  A  F. 

Gustafson,  W.  A. 

Mo  Telephone  Mfg.  Co. 

Partrick  A  Carter  Co. 

Phila.  Telephone  Co. 

Public  Telephone  Co. 

Standard  Tel.  A  Elec   Co 

U.  S.  Tel.  Const.  Co. 

Universal  Telephone  Co. 

Western  Electric  Co. 

Western  Tel.  Const.  Co. 
Transformers. 

Central  Electric  Oo. 

Diamond  Electric  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Homberger  Elec.  Mfg.  Co. 

Louisville  Elec.  Works. 

Royal  Electric  Co. 

Stanley  Electnc  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co 

Wallace  Electric  Co. 
Trolley  Cord. 

Samson  Cordage  Wks, 
Trucks.  Eleciric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Turbine  Wheels. 

Dayton  Globe  Iron  Works  (;o 

Leffel  A  Co.,  Jas. 

Smith,  S.  Morgan. 

Stillwell-BIerce     A      Smlth- 
Vaile  Co. 
UniTcrsities. 

Chi.  ShoTthand  Institute, 

Int.  Corr.  Schools. 

Rose  Poly.  Institute. 

Scientdiic  Machinist  Co. 
W^ater  VTheeis. 

Leffel  A  Co.,  Jas 

Smith,  S.  Morgan. 
^Flre,  Bare. 

Anderson.  Albert  A  J.  M. 

Besly  A  Co.,  Chas.  H. 

Bishop  Gutta  Percha  Co. 

Brixey,  W.  R. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Electric  Co. 

National  India  Rubber  Co. 
Nuttall  Co.,  R.  D. 

Okonite  Co.,  The. 
PiilUpB  IiMulated  Wire  Co. 
Eoebliiue'a  Sons  Co..  J    a. 
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EDISON   FAN  MOTORS. 
LUNDELL  FAN   MOTORS. 
NATIONAL  CARBONS 
AND  CARBON  BRUSHES. 


EDISON-LA  LANDE  BATTERIES 
AND   FAN   OUTFITS. 
HARDTHMUTH  CORED  AND  SOLID 
CARBONS  IN  ALL  SIZES. 


CHICAGO  EDiSON  CO. 


DEALERS  IN 

RLEiaT:^RIQ    LIQHTINQ    ©UF»F»LaIE1S, 


EDISON  BUILDING, 

139  ADAMS  STREET,  CHICAGO. 

All  Kinds  of 

CUT-OUTS, 

RUBBER  VWIRES, 

KNIFE  SWITCHES 

SOCKETS, 

CORDS 

IN  STOCK, 

ARC   LAMPS, 

AND 

FROM   10  TO   1,000 

INCANDESCENT  LAMPS, 

CABLES. 

AMPERES. 

Etc.,  Etc.,  Etc. 

The  Electric  Storage  battery  Co. 


DREXEL  BUILDING 

PHILADELPHIA,  PENNSYLVANIA 


S'- 


'OLE  OWNERS 

of  all  Storage  Battery  Patents 
heretofore  controlled  by  the 

General  Electric  Co. 

The  Brush  Electric  Co. 

The  Edison  Electric  Light  Co. 

The  Consolidated  Electric  Storage  Co. 

The  Thomson-Houston  Electric  Co. 

General  Electric  Launch  Co, 

The  Accumulator  Co, 


Catalogue  giving  capacities,  dimensions, 

weights,  prices,  etc.,  on 

application. 


iuimiiiinuunmnjtuitunntuiuinutt! 


hloride  Accumulator 


i!t!;ti!;:itt:uii!iiiiumr.;im 


experience  absolutely  proves  that 
Electric  Light  and  Power 
Plants  cannot  be  reliably 
or  economically  operated 
without  Accumulators. 


ELECTRICAL  STORAGE  CELLS   OF   ANY   DESIRED   CAPACITY 


BUSINESS  HAS  BEEN  INCREASING 

For  the  last  two  months,  and  reports  from  all  over  the  United  States  are  most  encouraging. 
IF  YOU  WANT  TO  SEE  MATTERS  IN  THE  PROPER  LIGHT 


For  Catalogue  and  Prices  on  ARC  LAMPS  and  IMPORTED  CARBONS,  direct  or  alternating. 

General  Incandescent  Arc  Light  Co.'s  "BERGMANN"  Lamps. 
"KNIGHT"  Lamps.  Imported  "NURNBERG"  Carbons. 


R.  B.  COREY, 


GENERAL  SALES  AGENT, 

Havemeyer  Building,  NEW  YORK. 
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be  without 
ciistomers- 
And 


You  can't  get  this  combination 

with  a  Lundell.       it    Isnt    necessary 
Put  a  few  drops  of  good  oil  in  the  self-oiling  bearings, 
to  start  with,  and  that  lasts  all  season. 
No  tinkering,  no  fretting  on  the  part  of  your  cus- 
tomers.   No  frantic  telephone  calls  to  "hurry  up  and 
fix  this  dad-binged  motor!" 
It's  different  with  a  Lundell,  the  telephone  bell  just 
gives  a  musical  tinkle,  you  go  over  and  boldly  answer 
"hello!"  and  this  is  what  you  \\QM-~'Tbat  you  John? 
well,  say,  this  fan  you  put  in  is  a  'daisy —wouldn't 
it — how  much  for  anothet  one? — and  say,  Jenkins,  next  door,  is  wild.  I'm  getting  ail  his 
-said  he  didn't  believe  in  these  new-fangled  things — /  do — ail  right,  put  in  the  other  one." 
if  you  haven't  an  extra  one— telegraph— we  send  by  next  train. ;      - 


Wire,  Molding,  Cleats,  Insulators,  Interior  Conduit,    Cut»outs,   Switches, 

everything  to  make  a  complete  and  perfect  job. 

Central  Electric  Company, 


NEVER 
i(    DISAPPOINTS 


^> 


St.  Louis: 
Southern  Electrical  Supply  Co. 


173=175  Adams  St., 

CHICAGO. 


Kansas  City, 
Gate  City  Electric  Co. 


SIITCE   KLiLRCH    1st 

Our  h^  %l)  Eloctric  Liglil  and  Power  Controllors 


HAVE  BEEN  ADOPTED  BY  CENTRAL  STATIONS 
OPERATING 


5,000 


ARC     LAMPS     AND 


60,000 


INCANDESCENTS. 


They    are    the  Only   System   which   will   Cut  §^  your 
Motors,  Arc  Lights,  Converters,  Transformers, 
from  your   Central   Station. 


OUR  GENERAL  WESTERN  AGENTS  ARE 

WALLACE  ELECTRIC  COi.  ^^^  ^™^^^  ^T"  ci"(!ago. 


ELECTRIC  SELECTOR  k  SIGNAL  CO.,  45  Broadway,  New  M. 
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The  C  &  C  Electric  Co. 


MANUFACTURERS     OF 


Bipolar  ^  Multipolar  Dynamos, 

Automatic  and  Hand  Controlled  Motors, 

Complete  Plants  for  Power  Transmission, 

Isolated  Lighting  Plants,     Central  Station  Apparatus. 


With  our  Extensive  Works  we  are  prepared  to  fill  promptly 
all  orders  for  1  H.=P,  to  250  H.=P. 

GENERAL.     OFFICES  :  WORKS: 

143  LIBERTY  ST.,  NEW  YORK.  GARWOOD,   N.  J. 

(  CHICAGO,  Monadnock  Building.  ^^  Central  R.  R.  of  N.  J. 

BRANCH  OFFICES:     BOSTON,  63  Oliver  Street.    CLEVELAND,  Cuyalioga  Building. 
(  PHILADELPHIA,  633  Arch  Street. 


HELIOS  ELECTRIC  COMPANY, 

Factory  and  Offices, 

1310  Filbert  Street,  Philadelphia,  Pa. 

We  have  no  Stock  nor  Old  Style  Lamps  that  we  must 
get  rid  of  at  any  price— no  Junk. 

THE  HELIOS  LAMPS 

Are  the  latest  patterns  and  newest  type.  Oar  Lamps  are  much  in  advance  of  any  lamp 
now  on  the  market,  because  they  are  New  and  of  Latest  Designs, 

Our  ALTERNATING  LAMPS  have  Reflector  Plates.  Our  DIRECT  CURRENT 
Lamps  do  not  see-saw.  Our  Focusing  Lamps,  both  Direct  and  Alternating,  are  espe- 
cially adapted  for  photo-engraving  and  stereopticon  work. 


Anciior  Electric  Co.,  New  England  Agents, 

BogtoD,  MasB, 
Central  Electric  Co..  Western  Atrents,  Chicago. 
Moore  &   Baylis.    Agents  for  Western  New   York, 

Buffalo,  N.  T.. 
Gloiie  Electrical  Supply  &  Construction  Co..  New  York 

City  Agents,  Vandam  and  Greenwich  Streets, 

New  York. 


Mountain  Electric  Co.,  Agents  for  Colorado,  Utah, 
Wyoming  and  New  Mexico,  Denver,  Ool. 

Machinery  Supply  Co.,  Agents  for  Souiiern  Cal- 
ifornia and  Arizona,  Los  Aogeles,  Cal . 

W.  T.  M.  Mottram.  Agent  for  Texas,  Dalian,  Tex. 

Canadian  General  Electric  Co.,  Cunadian  Agents, 
Toronto,  Canada. 

California  Electrical  Works,  San  Francieoo,  OaL 


THE  GRAUTEN  SECTION  INSULATOR. 


Has  a  straight  underrun  and  is  proportioned  for  severe 
strain.    The  insulation  is  hard  maple. 

MOULDED  MICA  trolley  line  insulators. 
VULCABESTON  controller  parts,  field  spools, 

BUSHINGS,  ETC. 

Send  for  revised  price  list,  "INSULATING  MATERIALS." 

H.  W.  JOHNS  MFC.  COMPANY, 

240  and  242  Randolph  St.,  CHICAGO. 

KEW  XOBK.  PHIIiADEIiPSIA.  BOi^TON. 


Receivers'  Sale, 

By  authority  of  the  Supreme  Court,  stock 
of  Electric  Construction  &  Supply  Co., 
consisting  of  "Ward"  and  "Knight"  lamps 
and  parts  of  same;  carbons,  domestic  and 
imported;  search  lamps,  iron,  with  parabolic 
reflectors.     For  list  of  fittings  and  material 


address 


CHAUNCEY  G.  PARKER, 
THAD.  T.  GROVER, 


Receivers. 


14  Cortlandt  Street,  New  York. 

Sale  closes  two  months  from  date. 

THE  UPTON  ARC  LAMP 


For  All  Circuits. 


The  Ciieapesl  to  Buy,  Use  and  Maintain. 

Direct  current  lamps,  constant  potential,  with  globe 

and  resistance,  to  burn  8,  It,  14  hours,                   -  S  I  2.00 

Alternating  current  lamps  and  globe, j  4,00 

Series  current  lamps  and  globe, |  4,O0 

Standard  Thermometer  Co., 


The  Original  Manufactnrers  of  the 


SIMPLEX,  WARD  and  KNIGHT  LAMPS. 

CHARLES  A.  BRAMHALL,  Selling  Agent,  39  Cortlandt  Street,  NEW  YORK. 


AN  EMPHATIC  SUCCESS! 
THE   DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRBNT. 


OIEHL   &   COMPANY,  385   BROADWAY,   NEW   YORK. 
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WILL  YOU  BE  IN  IT?  YES! 


USE 


f^     WIN  Vnil  RCIUIT2    YCCI    %^ 


% 


% 


% 


THE  BOUDREAUX  DYNAMO  BRUSH. 
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EACH   LAYER  OF  THIS   ANTI-FRICTJOH   METAL 
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Mailers  Building, 
CHICAGO. 


Postal  Telegraph  Building, 
NEW  YORK. 


Sole  Agent  for  Canada,  R.  E.  T.  PRINGLE,  Montreal,  Que. 
Sole  Agent  for  New  England  States,  ALTON  D.  ADAMS,  Boston. 


<^ 


# 


^ 


P" 


^^^ 


^ 


The  S.  K.  G.  Two  Phase  Alternating  Current  System, 

THE  FIRST  AND  ONLY  COMPLETE  AND  PERFECTED  SYSTEM  BY  WHICH    LIGHT    AND    POWER    CAN    BE 

SUPPLIED    FROM  THE   SAME  GENERATOR  AND  CIRCUITS.    POWER  TRANSMISSION  AND 

DISTRIBUTION    MADE   PRACTICAL    AND     COMMERCIALLY    SUCCESSFUL. 


POINTS   OF    SUPERIORITY: 

Our  system  is  much  more  simple  and  consequently  more  durable  than  any  other,  either  direct  or  alternating. 

Our  generator  is  much  rriore  efficient  than  any  other  alternator,  requires  less  attention  and  absolutely  no  supplies 
except  lubricant  for  bearings. 

It  is  practically  self-regulating  without  the  loss  of  energy  involved  by  compounding  or  compensating.  Other  multi- 
phase machines  require  a  balance  of  load. 

We  have  entirely  eliminated  from  our  generators  the  usual  sources  of  trouble,  expense  and  interruption  of  service: 
i.  e.,  the  revolving  armature,  commutator,  collector  rings,  brushes,  etc. 

They  can  be  built  for  any  voltage  from  1 10  for  isolated  lighting  to  the  high  voltages  required  for  power  transmission 
work;  in  latter  case  doing  away  with  the  expense  and  loss  of  step-up  transformers;  the  usual  central  station  machine  can 
be  connected  at  will  for  either  1,000  or  2,000  volts. 

The  motors  excel  in  simplicity  of  construction;  in  starting  torque  and  simplicity  of  starting  device;  in  efficiency  in  the 
manner  in  which  they  take  current  in  proportion  to  their  load,  and  in  uniformity  of  speed  under  different 
conditions  of  load. 

Our  transformers  insure  satisfactory  service  and  the  greatest  economy.  We  are  prepared  to  fill  all  orders  promptly, 
and  carry  a  full  stock  of  transformers  in  Chicago. 

■pj       J.  u.  _, — Our  apparatus  is  novel,  different  from  anything  lieretofore  made,  and   cov= 

iCL  \,d\  L^  ered  by  patents  tliat  fuIFy  protect  us  and  our  customers.  We  are  not 
infringing  patehts  belonging  to  others,  and  shall  avail  ourselves  of  the  patents  under  which 
we  operate  to  protect  ourselves  from  piracy  by  other  manufacturers. 


STANLEY  ELECTRIC  MANUFACTURING  CO., 

Western  Office,  305  Dearborn  Street,  Chicago,  111. 


PITTSFIELD, 

■   •    ■   ■    MASSa 
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INCANDESCENT  LAMPS. 


MANUFACTURE 
THE 


GLOBE 


PP  LIFE  AND 
EFFICIENCY 
GUARANTEED. 


New  Process  of  Exhaustion  by  Mechanical  Vacuum  Pump.     Absolutely  Dry  Vacuum.     Samples  and  Prices  Furnished 

on  Application.     Correspondence  Solicited. 

BLOBE  ELECTRIC  LI6HT  CO.,  8  Clifton  St.,  ROXBURY,  MASS. 


j=L(S^E:i^Tr^  w^.a.t^te:id. 


^yV^FRITTE:    X-T^. 


THE  LATEST. 


THE  BEST. 


THE 


Phoenix 

TRANSFORMER. 

Etnbodies  every  point  essential  to 
A  PERFECT  Transformer, 

WE  GUARANTEE 

THE  HIGHEST  EFFICIENCY 
AND  CLOSEST  REGULATION 

EVER  ATTAINED. 


Its  llechaninnl   Confatraftion  mabes 
it  the  wlMPIiEWT  Trans- 
former made. 


To  try  one  is  to  adopt  it  for  your 
FUTURESTANDARD. 


LOUISVILLE,  KY. 


ELECTRICAL 
SUPPLIES. 

WESIEBN  ELECniC  COMPANy, 


CHICAGO. 


NEW  YORK. 


INCANDESCENT  LAMPS 


Any  Candle  Poxirer,  any  Voltage,  any  Base. 


Perkins 

Socl(ets, 

Gibbs 

Switciies, 

Dovetail 

Rosettes, 


Waterhouse- 

Gamble 

Arc 

Lamps, 

Imported 

Carbons. 


NOTE  OUR   NOVEL   METHOD  OF   PACKING   INCANDESCENT  LAMPS: 


They  are  placed  in  paste-board  cartons  without  any  wrappings,  in  a  manner  similar  to  that  employed  in  packing 
eggs.     Each  paste-board  carton  holds  lo  lamps  and  20  cartons  are  packed  in  one  wooden  case. 

It  will  pay  lamp  buyers  to  give  us  a  sample  order  for  Incandescent  Lamps,  and  by  personal  inspection  see  the  value 
of  the  new  packing. 


NEW  YORK: 

Z19  Havemeyer  BM'g, 

C.  L  H1IL8.  Bsnager. 

CHICAGO : 

1637  Monadnock  Bid'g, 

e.  W.  C050VEB,  Mamger. 


HARTFORD,  CONN. 


PHII,ADEI,PHIA: 

8C6Walnnt  Street, 

0.  D.  PIEBCE,  Ssnager. 

BOSTON: 

182  Summer  Street, . 

r.  B.  SailB,  Jansger. 
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DIRECT  CONNECTED  OR  BELTED 


FOR 


ELECTRIC  RAILWAYS, 
CENTRAL  STATIONS, 
ISOLATED  LIGHTING 

OR 

POWER  PLANTS. 


EDDY  MOTORS-SLOW,  MEDIUM  OR  HIGH  SPEED. 


We  build  all  necessary  apparatus  for  the 
transmission  of  Electrical  Power  through  factory 
or  other  buildings. 


All  Our  Apparatus  Guaranteed 
As  Represented. 


The  Eddjf  Electric  Manufacturing  Company 


p 


NEW  YORK  OFFICE. 

HAVEMEYEB  BVII^DINCi. 


WINDSOR,  CONN. 


Walter  C.  Mclntire  &  Co.,  506  Commerce  St.,  Philadelphia,  F.  P.  Little  Electrical  Construction  &  Supply  Co.,  Buffalo,  N.  Y. 

Western  Electrical  Supply  Company,  St.  Louis,  Mo-  W.  T,  Osborn,  Kg,nsas  City,  Mp. 
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E.  E.  &  S.  BABY. 


Our  Baby  was  born  February  5th,  1895,  and  is  thriving  nicely  on  from  ten 
to  twenty-five  amperes  a  day. 

This  Baby  can  be  used  on  any  circuit  up  to  220  volts.  Can  be  wired  for 
cleat,  moulding  or  concealed  work,  having  our  special  combination  binding 
post.  Is  mounted  on  porcelain  base.  Dimensions  2^  in.  by  i  ^  in.,  and  stands 
i^  in.  high  over  all.     Brass  and  copper  parts  highly   polished   and    lacquered. 


3yn^isi  "cr:F.A.CT"criaE3iD  bit 


Our  B»l>.v  earrieH  lo  to  25  amp. 

Onr  Bali.v  iN  easily  'tvired. 

itur  Bahy  ■«■  orisiDal. 

Oar  Kal>y  liPliaTes  nicely  on   any  vir.  nit, 

<>la<tins  ^'iO  Tolt 
Our  Rally  iMJust  ivhat  yon  irant. 
Try  Slime. 

New  York  Office,  Thames  BIdg. 


ELECTRIC  ENGINEERING  &  SUPPLY  CO., 


S-2"IS.A-C1:JSE],  3iT. 


The  M.£B.  Telephone  Co. 

Own  letters  patent  No.  361,124, 
issued  Aug.  1 2,  1 887,  which  covers 
all  possible  forms  of  Battery  Trans- 
mitters in  which  the  Electrodes  are 
not  in  constant  contact,  and  they 
are  not  affected  in  any  way  by  the 
Berliner  Transmitter  Patent.  Send 
in  your  orders. 

THE  U.  S.  TELEPHONE  CONSTRUCTION  CO, 

GENERAL  AGENTS, 

Bullitt  Building,     .     .      Pliiladelphia. 


Standard   Telephones. 

With  LoDg  Distance  Blake  TraDemittera 

and  Standard  Magnetos. 
Complete  Sll  OO  cash  per  Set. 

Guaranteed  positively  not 
infringing. 

PHILADELPHIA    TELEPHONE    COMPANY, 

Box  707.  Philadelphia. 


TELEPHONES 

Universal  Telephone  Co., 

Indianapolis,  Ind. 


ELECTRICITY 


AND    the; 


Electric  Teleeraph. 


By  GEORGE  B.  PRESCOTT. 


Revised  and  Enlarged  Edition— In  Two  Volumes. 


670  IliLUSTRATIGNS. 
1150  PAGES. 


Price,  Prepaid,  $7.00. 


The  Most  Complete  Work  of  its  Kind. 


ELECTRICIAN  PDBLISHIN6  CO., 

6  Lakeside  Building,  CHICAGO. 


»  f 

■    ■ 

This  company  Is  mannfactnring         A  CoiTipound  Magnoto  Telephone 

Which  it  sella  outright  under  a  guarantee  both  as  to  efficiency  and  as  against  Infringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talha  over  one  mile. 
This  company  Is  also  prepared  to  fully  equip  Telephone   exchanges,    (furnishing  everything  from 
the  telephone  to  the  wire  and  poles).    Private  lines,  Factory  plants,  etc.,  and  do  all   kinds  of  conatruo- 
tloD  work.     Send  for  circulars  and  price  lists. 

IVfiSTEBSf    TELEFHONK    CONSTBIJCTIOX   CO., 

539.  540  and  941  Uonadnock  BUl.,  Chicago,  111. 

$5  TO  $15  TEIaEPHOIffESS. 

Supplies  of  ETery  Description. 

Transmitters  (Blake  Pattern);  Hunnlng  Silver  Diaphragm  or  Magneto  Receivers;  Magneto 

Bells;  Wire  Gross  Arms;  Insulators;  Induction  Coils;  Backboards;  Switches;  Batteries, 

etc.      Wholesale  Prices  to  Dealers. 

Farr  Telephone  &  Const.  Supply  Co.,  Mfrs., 

Sales  !!>tore  and  Office,  343  Dearborn  ISt.,  Chicago. 

Western  Agente  for  DANBURY  ELECTRICAL  WORKS. 


THIS  TELEPHONE 

IS  CALLED  THE 

L01£  DistaicB, 

No.  I. 

will  speak  one  thousand  miles 
on  a  properly  constructed 
line-  Yon  can  hear  a  watch  tick 
one  hundred  miles.  Is  that 
eatiefactoryr     If  so,  write  to 

W.  A.  CUSTAFSOK, 

.TOLIET,  lliL., 

1'  )r  prices  and  information. 
Send  business  card,  I  sell  to 
the  trade  only. 


For  any  electrical  book  published  filled 
promptly  on  receipt  of  price. 

ELECTRIOIiN  PUBLiaHING  OOMPANT, 
6  Lakeside  Baildlng,  Ohloago. 


Headquarteis  for 


TELEPHONES, 
RECEIVERS, 
TRANSMITTERS, 
MAGNETO  and 
EXTENSION  BELLS, 
WIRE  AND  CORD, 
WOOD  BRACKETS, 
GLASS  INSULATORS. 

The  Most  Complete 
Stock. 


MILWAUKEE,  -  WIS. 

Our  Instruments 
are  absolutely 

NON-INFRINGING. 


Special  Aeent  for  Okonite  wire. 


Books 


On  electrical  subjects   sent   to  any 

address  on  receipt  of  price,  postage 

Electrician  Publishing  Co., 

G  Lakeside  Bldg:.,  -  CHICAGO. 


Free. 


T 


ELEPHONES 

FOR  ALL  PURPOSES,  AT  THE  LOWEST  PRICES. 
SEND  FOR  CATALOGUE. 


MISSOURI  TELEPHONE  MFG.  CO. 


1S30  Olive  street, 

ST.  L.otii8,  aio. 


Magneto  Bells 


AND 


Standard 
y  Goods. 

(|^  No 

J   "^     Infringements. 


TELEPHONES. 


Get  Our  Prices 

Before 

Purchasing 

Elsewhere. 


E.  &  F.  GILLETTE, 


BAYPOBT.  cosrar. 


1 
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A  GOOD  THING  WHEN  RIGHTLY  USED. 


ELECTRIC  APPLIANCE  COMPANY,  '"  aSI"* 


J 
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TWO  THINGS 

to   enthuse  over:    The   healthy 

growth  in  commercial  conditions,  and 
the  new  Standard  Arc  Lamp.  Doubt  and 
despondency  are  are  fast  disappearing, 
followed  by  the  cumbersome,  expensive 
and  defective  arc  lamps  that  have  caused 
such  depression  in  spirits  and  in  the  re- 
ceipts of  the  owners.  But  now  a  little 
energy,  a  little  enthusiasm,  and  an  equip- 
ment of  the  new  St.andard  Arc  Lamps 
will  accomplish  all  that  is  possible  of 
accomplishment. 

Perfect  mechamcally,  efficient  electricaUy, 

moderate  in  price,  weatherproof. 

Standabd  Eleotbic  Company, 
205  La  Salle  St.,  Uor.  Adams,  Cllicago. 


The 


T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A., 

Manufacturer  of  Mast  Arms,  Pole  ood 
Swinging  Hoode,  House  Brackets  and 
other  Speciflltiea  for  ConRtruction 
Work.—  Catalogues  and  Prices  fur- 
nished  on  application. 


Eoswell  Storage  Battery, 

For  Traction  'Worb,  Electric 
Lighting,  Electric  Launch,  Tele- 
graph, Phonograph,  Snr^cal,  and 
for  all  purposes  where  Light  and 
Power  are  required. 

Prices  on  Application. 

D.  E.  BOSWELL  &  CO., 

154  Lake  St.,  Chicago, 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDACE  WORKS,         -         BOSTON.  MASS. 


HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  10  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  the  above  sizes,  either  on  single  plates 
or  with  any  number  of  switches  upon  one  plate. 

Cut  illustrates  4-way  or  commutation 
switch,  controls  a  light  or  group  of  lights 
frotn  any  desired  mimber  of  points, 

SEITD  FOB  CATAIiOCiri:. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 


Public  Telephone  Co., 


This  Bystem  does  not  Infringe  the  patents  of  the  Bell  TeUphone  or  WeFtern 
Electric  Co.  We  build  exchangee  complete  for  local  compaQlep,  or  will 
lustall  and  operate  exchanges  ourselves  at  a  low  monthly  rental.  We  keep 
In  stock  Blake  transmitters  and  all  kinds  of  supplies. 


aiAKUFACTVRURS  OF  TU£  8HAV£B  liONO  I>IKTANCJe:  PULVERIZED  CARRON 


Correspondence  Solicited. 


PUBLIC  TELEPHONE  CO., 


TELEPHONE 


Oflice  and  Factory; 
TliameN  Building,  '£7  Thames  t^treet. 


NEW  YORK. 


For  Exchanges,  Etc. 


P. '  B.  Armature  and 

Field  Coil  Varnish. 

P.  "^  B.  Insulating  Compound. 

P.  "^  B.  Insulating  Tape. 


"We  are  the  sole  manufactureis  of  the  P.  &  B. 
products  which  have  been  the  STANDARD 
for  ten  years. 

Send  for  samples  and  price  lists. 


The  Standard  Paint  Co., 

CHICAGO:  A'o.  2  Liberty  Street,  LONDON: 

Metropnlitan  Eire   Co  .         NEW  YORK.  Robert  W.  Blackwell, 

186-188  Filth  Ave.  39  Victoria  St.,  S.  W. 


MOTOR  iRMiTDRES  COST  MONET 

You  can  prevent  them  from  burning  out  by  using 

THE  BRODIE  AUTOMATIC  MOTORSWITGH. 

It  combines  in  one  piece  of  apparatus  a  double-pole  switch,  adjustable  limit- 
switch  and  automatic  cut-out,  and  instantly  disconnects  the  motor  whenever  it  is 
overloaded  and  whenever  the  circuit  fails  from  any  cause. 

Agents  wanted  in  all  sections  of  the  country. 

For  circulars  and  prices,  address 

THE  BRODIE  ELECTRIC  CO..    -    MancliBSter,  N.  H. 


BRYANT 

DOUBLE  POLE 

SWITCHES. 


For   ]yLo-u.lcied.   and   Concealeca.   "Worls.. 


Bryant    Electric 

Bridgeport,  Conn.,    and   Chicago. 


lialjy  Knife  switch. 


GETER  BROS,  Managers,  Western  Office. 


The  R.  Thomas  &  Sons  Porcelain  is  good 


C-S  SPECIALTIES. 

G-S  Flush  Double  Push  Switch. 

Single  Pole— Double  Pole— Commutation;  3  Wire,  4  Wire. 

C-S  Flush  Key  Switch. 

single  Pole— Double  Pole— 3  Wire. 

C-S  Flush  Automatic  Switch. 

SlDgle  Pole. 


ELECTRICALLY 
MECHANICALLY 
ARTISTICALLY 


PEERLESS. 


O-s  r  tnih  Donble  Pmh  Switch— Doable  Pole. 


THE  GUTTER  ELECTRICAL  &  MFG.  CO., 
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Eirassn  P.  Phuxips,  Prest 


W.  A.  Hathaway,  Treaa. 


W.  H.  SxwYxa,  Secy. 


AMERICAN  ELECTRICAL  WORKS, 

PKOVIUEXCE,    B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE 

ELECTRIC   LIGHT   LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

NrwToBK  Store.  P.  C.  Ackennan.  10  CortlanHt  St. 

Chicago  Stobx,  F.  E.  Donohoe,  241  Madison  St. 

Montreal  Branch  Eugene  F.  Phillips'  Electrical  Worts, 


MJi  DOUBLE  GROOVE  PONY  INSULATOR. 

Can  be  Used  for  Traniaposine. 

The  points  or  teats  on  the  lower  rim  of  the  petticoat  attracts  the 
water  on  the  onter  surface  of  the  Ineulator  into  drops.  The  water 
drops  from  these  poiDta  on  to  the  crosp-arm,  ihernby  preventing  the 
moisture  from  creeping  up  on  the  Inner  petticoat,  and  thence  to  the 
pin.  Owing  to  the  great  buccess  of  our  Patent  Teat  Insulator  in  Tele- 
graph Work,  where  the  efficiency  of  the  Insulator  has  proven  to  be 
more  than  twice  thwtof  the  ordinary  Insulator,  we  have  concluded  to 
apply  the  device  to  all  Insalatore  for  Telegraph,  Telephone  and 
Street  Kailway  Work. 

Standard  Screw  Glass  Insulatorn, 
Floor   InsalaturH,  Glass    Kreak   Knobs,  iSattery  Jars,  Arc 

L'jjht  Globes  fur  all  Systems. 
Colored   Glass  Insulator.-i  to  designate  different  currents 

WORK  ON  SPECPAL  DESIGNS  A  FEATURE^ 
Seud  Model  or  Drawing  and  we  will  furaish  estimates. 

Hemingray  Glass  Co., 


Ollice,  Covington,  Ky. 


-ESTABLISHED  1848.- 


Factories,  Muncie,  tnd. 


THE 


"CLARK"  WIRE. 


For  Switchboard,  Railway  aiid  Motor  nee,  we  make  all 
alzes  of  Stranded  and  Flexible  Wire  and  Cables  with  Clark's 
InenlatioD. 

The  Clark  Wire  has  been  before  the  public  and  in  use  for 
the  past  ni*je  years,  and  has  met  with  universal  favor. 
Thonsanda  of  miles  of  this  wire  have  been  sold,  and 
are  in  use  throughout  the  Cnited  Statea  and  Foreign  Coun- 
tries, and  the  demand  for  it  ia  conEtantly  increasing,  becanse 
it  always  gives  perfect  satiBfaction. 

BBAXCH  OFFICE: 

1649,  1650,  1651  MONADNOCK  BLDG., 

CHICAGO.  IL,li1X01!$. 


In  a  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:  "A  Thoroughly  Reli- 
able and  Desirable  Wire  in  every  respect." 

The  Rubber  used  In  iusnlntlng  our  Wires  and  Cables  le  es- 
pecially cbemically  prepared,  and  will  not  deteriorate,  oxi- 
dize Of  crack,  and  will  remain  flexible  in  extreme  cold 
weather,  and  Is  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used,  Aerial.  Under' 
ground  or  Submarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  firet'cIasB  Insulated  Wire. 

"We  shall  be  pleased  to  mail  Catalogues  with  Terms  and 
DisconntB  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CC 

61  and  63  Hampshire  St.,  Boston,  Mass. 


HENRY  A.  CLARK, 

Treas.and  Gen'l  Mgr. 


HERBERT  H.  EUSTIS, 

Prest.  and  Electrician , 


For  the    WESTERN   ELECTRICIAN, 

Sl.OO. 


GRAPHITE    SPECIAIiTIES 

FOm      KliEOTBrCAJL      1?SES; 

i£^r«piilte<  Bods  of  Varions  liCnettis,  from  l-S  Obm  Co  lOO  Oluns  Bestctaffi«t& 

to  tho  Ineh.    uraphite  Boxea  and  Grnciblea.  Bealfitlne  H«at« 

of  4.000  Desreea.    Inquiries  di^laaiy  Ajie^v^ered. 


I  IDS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneumatic  and  Mechanioal 

ANNUNCIATORS  AND  BELLS. 

Full  I.lne  Always  in  estocfc. 

W.  R.  OSTRANDER  &  CO., 

S04  Fnlton  St.,  New  ITork. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  Y. 

■  for  New  OATiLoauE.    Out  August  l3t. 


CM  Electric  Specially  fflftt.  Co., 

28  S.  Washington  Ave.,  Minneapolis,  Minn.. 

MANUFACTURERS  OF 

Switch  Boards,  Battery  Boxes,  Push  Buttons, 
Rosette  Mouldings,  Etc. 

Correspondence  solicited. 


Storage  Batteries ; 

FOR  ALL  PURPOSES,' 

Bradbury-5tone  Electric 
-        Storage 'Co.,    '  " 


Electric  supplies. 
Lighting  plants. 
Engineering. 
Contracting 
Testing. 
Railways. 

Incandescent  wiring. 
Consulting. 


Thayer  Electric  Co. 

1027  Garfield  Building, 


f 


TELEPHONE  2910. 


Don't  let  your  contracts  until  you  get  our  prices. 
Prompt  attention  given  to  all  orders. 


PHILLIPS  INSULATED  WIRE  COMPANY, 

MANUFACTUEEK8  OF 


tt 


0.  K."  INSULATED  WEATHERPROOF  WIRE 

For  Electric  Railway  and  Electric  Light  Work. 


CHICAGO  AGENTS:        ^upeHor  Qualjty.  Perfect  Insulation. 

Ilectric  Appliance  Company,  New  York  Office.  39  and  41  Qortlandt  St. 


Handsome  Finish. 
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1NGMDE8GENT  LAMPS. 

'Ihe  Best  is  the  Boston. 


Burtied  out  lamj^s  repaired  by  cleaning  bulb, 
inserting  the  regular  Boston  filament  and 
exhausting  the  airsaving  glass  and  base. 


PJ 


GENERAL  WESTERN  AGENTS: 


Wallace  ElectricCompany, 

305  Dearborn  Street,  CHICAGO,  ILL. 


SlilweU'sPatent  Live  Steam-Feed WaterPnrifler. 


Removes  all  Impuritiesi 

Entirely   prevents   scale  in  Steam 
Boilers.    Catalogue  on  application. 

TteStilwell-Bierce&Smitli-TaileCo., 

DAYTON,  0H£0. 


Risdon  Iron  feLoc'tive  W'ka,  San  Francisco,  Cnl.,  Pacific  Ooast  Agt. 


Wisconsin  Resorts 


Excursion  tickets  are  now  on  sale  by 
the  Chicago,  Milwaukee  &  St.  Paul  Rail- 
way to  Burlington,  Elkhorn,  Delavan, 
Milwaukee,  "Waukesha,  Palmyra,  Hart- 
land,  Nashotah,  Oconomowoc,  Kilbourn, 
Sparta,  St.  Paul,  Minneapolis,  Lake 
Minnf  tonka,  Tomahawk,  Minocqua,  Elk- 
hart Lake,  Ontonagon,  and  all  resorts  of 
Wisconsin,  Minnesota,  the  Michigan 
Peninsula  and  the  Northwest.  Special 
low  rates  made  on  Friday,  Saturday  and 
Sunday  of  each  week  to  Wisconsin  Re- 
sorts. For  rates,  time  tables  and  further 
information  apply  at  Ticket  Office,  95 
Adams  St.,  or  Union  Passenger  Station, 
Canal,  Adams  and  Madison  Sis. 


POSITION   WANTED. 

Electrician  with  twelvfl  years'  practical  knowl- 
eds'S  of  ttie  electrical  business,  gradoate  of  elpc- 
trical  hieb  school,  now  superintendent  of  well 
known  worts,  desires  a  cbaoge  in  accordance  tn 
his  expeiirnce.  I  could  not  acce<  t  any  poFiliou 
without  one  month's  notice,  as  I  would  like  to  in- 
troduce my  saccessjr  in  my  present  position. 
Ad-iress  ■•  •■■..  B.." 
Care  Western  Electrician-, 

0  Lakeside  Bldg.,  Chicago. 

WANTED. 

Position  03  manager  <.)c  superintendent  of  an 
electric  plant  or  electrical  maniifacturin;,'  com- 
pany, tive  years'  experience  in  building  and 
operating  electrical  machinery  for  bnth  direct 
and  alternating  current.  Best  of  refeiences. 
Address  W.  K.. 
Care  Western  Electkician, 

6  Lake:?ide  Bldg  ,  Thicaijo. 

SHORT  JOURNEYS 

ON  A  LONG  ROAD 

Is  the  characteristic  title  of  a  profusely 
illustrated  book  contjiining  over  one  hun- 
dred pages  of  charmingly  wriiten  de- 
scriptions of  summer  resorts  in  the 
country  north  and  west  of  Chicngo.  The 
reading  matter  is  new,  the  illustrations 
are  new,  and  the  information  therein 
will  be  new  to  almost  everyone. 

A  copy  of  "Short  Journeys  on  a  Long 
Road"  will  be  sent  free  to  anyone  who 
will  enclose  ten  cents  (to  paj'  postage)  to 
Geo.  H.  Heafford,  General  Passenger 
Agent  Chicago,  Milwaukee  &  St.  Paul 
Railway,  Chicago,  111. 


ROOD  PATENTS 

^J|     Procured.    30  Years'  Practice. 

G-KAMT  IKSURED.    Pamphlet,  re- 
ferences and  advice  free. 

CHAS.  J.  GOOCH.  W?sliMtoil.  D.  C. 


rSK  XHJK  BUST  ! 

Eureka  Commutator  Compound. 

A  perfect  Compound  for  Dynamos  and  Motors. 
Works  on  any  Commutator  ■nith  Copper  or  Car- 
bon Brushes.    Send  for  sample;  price  50c  per  stick. 

Edw.  R.  Tornberg, 

NIOIX  FAL.L.W.  ».  D. 


Telephone  Exchange 


UP-TO-DATE. 

WITH  NOVEL  FEATURES. 

Furnished  to 

Construction  Connpanies 

or  Consumers. 

FORSYTH  &  FISK, 

Room  32  Manufacturers  Building, 
Comer  Caaal  and  Kandolph  Sts.,    CHICACiO. 


STEAM  ENGINEERING 

{Stationary,  Locomotive  or  Maz-ine);  Mechanics;  Mtchanical  Drawing;  Electj-icity; 
Architecture;  Architectural  Drawing  and  Designing;  Jla^onry;  Carpentry  and  Joinery; 
07-naviental  and  Structural  Iron  Work;  Railroad  Engineering;  Bridge  Engir.eering; 
Municijml  Engineering;  Plumbing  and  I7ta;ing;  Coal  and  Metal  Mining;  Prospecting, 
and  (he  English  Branches,  Students  make  rapid  progress  in  learniog  to  Draw  and 
Letter.  Ihe  Steam  Eogineering  conrse  ie  intended  to  qoalify  engineers  to  secure 
Licenses.     Send  for  free  Circular,  stating  the  subject  you  wish  to  study,  to 

The  International  Correspondence  Schools.  Scran'ou,  Pa. 


I 


dftCELAIl^)^^ 


[ANUFACTORY. 


Dynamos 

•^         M  to  sno  LiffhtH 


and  MOTORS. 

^2  H.  P.  and  npward. 

The  Elliott-Lincoln  Electric  Co., 

11S4  Fayne  Avenue, 

CliBVKIiAKD,  OHIO. 


MICA 

Eu^ne  Munsell  &  Co. 

Z\0  WATCR  ST..  N.  V. 

W.  H.  SILLS, 
153  E.  Lake  Si.,  Clilca^u. 


CUT    AND    UNCUT 

*  India  and  Amber  - 
Stamped  Solid  Sheet 
SEGMENTS 
.NO  RHEOSTAT 


S«nJ  for  CatatOEue  and    PrlceS- 
—     ACCNTV   WITH    ruu.  STOCKS   OM    H*NO^ 

A.  S.  PARTREDG^.,  S[N'CL,MR       RANDALL, 

B'k  Commeroe  Wc,  St.  Louis  5&  W.  4tn  St..  Cincinnati. 

J.  W,  brook;  A  CO..   IMSntter    St.,  San  Francisco. 


TAPER  RINGS, 
TUBES.     -       - 
SEGMENTS, 
TROUGHS, 

PLATES.  CLOTH,  &c  iVlica  Insulator  Co. 

218  WATER  ST.,  N.  Y. 


rilCANITE 


MANY  SWITCHES 

HAVE  OOIIE  AND  GONE,  BUT  THE 

NEW  ENGLAND  SWITCH 

IS  STILL  THE 

PEER  OF  ALL. 

TET  THEM  AND  WONDER  WHY  YOU  EVER  USED 
ANY  OTHER. 


O.  S.  PLATT,   -  88-102  Cannon  St.,  Bridgeport,  Conn. 

THE  ELEMENTS  OF 

IIynamic  Flectbicity 

AND  MAGNETISM. 


A  Book 
For  Iiearners. 


NojXr   Meady!     Postage  Free. 


ELECTRICIAN   PUBLISHING   CO., 

6  Lakeside  Building,  CHICAGO. 


THS 


Alb  Mm  M 


NON  COBBOBIVE, 
CONVENIENT  and  EFFECTIVE. 

Price,  as  Cents. 

AgencieB : 

The  E.  S.  Greeley  &  Co.,  N.  Y.  &  Boston. 
Vallee  Bros.,  Philadelphia. 

L.  B.  ALLEN    Sole  Mannfattuer, 

43-43  S.  Canal    t^t.,  Chicago,  III. 


Table    Push. 


u 


SEND  FOR  NEW  CATALOGUE. 

BELLS,  PUSH  BUTTONS,  ETC. 

HUEBEL&  MANGER, 

MANUFACTUBERS 

Electrical  and  Brass  Goods, 
386-290  Graliam  St..  Brooklyn.  N.  Y, 


Bound  Volumes 


^H/estern  [lectrician 


FOK  SALE, 


From  Vol.  1.  to  Vol.  XV. 


ADDSESa 


ELECTRICIAN  PUBLISHING  CO., 


6  Lakeside  Building,  Chicago. 


NEW  INSULATING  JOINT. 


Sectional  View— Patented  July  10,  1894— Full  Size. 
For  Insulating  Fixtures. 

This  joint  conEorma  to  the  requirements  of  Under 
writers'  rules.     Write  for  prices  and  circulars. 

Interstate  Komplete  Electric  CoDslrnctloD  Co,, 

809  to  817  So.  7th  St..  ST.LOUIS,  MO. 


June  i5j  1895 
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VICTOR  TURBINE  WATER  WHEEL. 


Cylinder  or  Register  Gate — Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CELEB BATE1>  IVATER 
M'HEEIj  as  particularly  adapted  to  their  nee,  on  account  of  its  remarkably  steady  motion, 
high  speed  aiid  grt'at  efliciency  and  large  capacity  for  its  diameter,  being  double 
the  power  ol  most  wheels  of  the  same  diameter.  It  ia  used  by  a  number  of  the  leading  electric  com- 
panies with  ^reat  satisfaction.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  useful  eSect  guaranteed. 

SEXn  FOR  CATALOGUE  ANO  PARTMCVIjARS* 

The  ftccompanylne  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  8t5  H.  P.  under  38  foet  head.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  sinale  or  in  pairs,  on  horizontal  Bhaft!* 
and  where  the  situaiion  admits  of  their  use  we  recommend  them. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  Dayton,  Ohio. 

Rtsdon  Iron  &  Locomotive  Works,  San  Francisco,  Oal.,  Pactflc  Coast  Agents. 


The  Standard  Open  Circuit  Bat- 
teries of  the  World, 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131slSt.,  N.  Y. 


Iv^ost   E)-u.ra,Tole   ^a.ttcr37-   Cells   ^H:od.-a.ced» 


Manufactured  by  The  Butlcr  Hard  Rubber  Co.,  33  Mercer  St.,  N»  Y. 


MAP  OF  THE  UNITED  STATES. 

A  large,  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  or 
home  use,  is  issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  twelve  cents  in  postage 
by  P.  8.  EnsTTS,  Gen'l  Pass.  Agent,  C.  B. 
&  Q.  R.  R.,  Chicago,  111. 


For  Incandeicent 

Lamp 

Filaments. 


SILK  BRAID 

The  greatest  care  taken  in  producing  a  uniform  articlt. 

BOSTON  BRAID  MFG. CO., 

27  Beach  Street,  Boston,  Mass. 


PRIMARY 
BATTERIES. 


DVER  5  VDLTS-5  AMPERES  FRDM  I  CELL 


BOYNTON  MULTIVOLT  BATTERY  CO.,  "^Sr/pYe%\teet,  BROOKLYN,  N.  Y. 


ONE    SOLUTION. 

Size,  6s8  in. 

Price.  $6.50. 

Send  for  Sample. 


A  JSaSM^r  BOOK. 


KTO^W 


ELECTRIC  TRANSMISSION  HAND  -  BOOK. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  liand-book  series,  of 
which  30,000  copies  have  been  sold.  The  new  book  deals  in  the  author's 
well-known  practical  style  with  all  the  problems  of  Electric  Power 
Transmission. 

NOW    READY.  PRIGB    $1.00. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 


I 

c 
o 

T 
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WE  MAKE  Storage  Batteries, 

Power 8sFan  Motors  ^^td  20  HP. 

Dynamos.  5  tosooLight. 

We  repair  the  bad  ^^^ 
work  of  others,  a   ^S^S   ^'^^^^• 
do  it  good.  f^Mu.   ''■'"''^' 

THE  DIETERICHS-WARWICK  ELECTRIC 


Ghostly  Union  Telegraph  Co. 

DISPATCH   FROM  HaDES. 

COOi/^^^fee^Tm  coac. 
onclchnt  -mi/i<^  ^vul. 

Three  fSpeed,  S17.50.  K^^CCrff/J J     i^wi^ 

COMPANY,  CUEVELANP,  OHIO. 
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SCHEEFFER'S  RECORDING 

WATT-METER. 

For  Altenatini  Circnits.      No  Coimtator,   Ho  Brnslies. 

Registers  Direct  Actual  Power  Consumed. 
EASILY  ADJUSTED.  ABSOLUTELX  RELIABLE. 


DIAMOND  TRANSFORMER. 

Simplest,  Safest  and  Best. 
FOR  ANT  VOLTAGE.  FOR  ALL  SYSTEMS. 


Chicago  Office,  1307  Uanliattan  Bnildiog, 
Central  Electric  Co.,  spelling  Agents. 


DIAMOND  ELECTRIC  CO.,  Peoria,  III. 


Alternating   Current 

ARC  LAMPS. 


Ttie 


Kesterl 


18  THE  LAMP  YOU  HAVE 
HOPED  FOR. 

It  is  the  only  perfected  Arc  Lamp 
— M  ^'-"^  '■^^  alternator,  either  high  or  low 
frequency. 

It  comprises  all  that  is  desired  in  an 
Arc  Lamp. 

Write  for  pamphlet  and  prices  to 

THE  F.  P.  LITTLE 

Electrical  Goistrnctlon  &  Sipply  Goipany, 

135  SENECA  STREET, 

BUFFAi«o,  nr.  T. 


NASHOLD  SELF-LOCKING  CLEAT. 


Patented  in 
U-  S., 
Canada, 
England, 
France, 

And 

Applied  for 

In 

Germany. 


It  is  the  most  practical  Cleat  made. 
It  is  made  of  finest  glazed  porcelain. 
It  is  in  one  piece. 
It  has  the  strensth. 


It  will  locfe  the  wire  firmly. 

It  w^li  NOT  break  in  putting  up. 

It  will  NOT  hold  moisture. 

It  will  NOT  hurt  the  insulation. 


The  wire  can  easily  be  put  in  place  or  removed  without  loosening  the  Cleat. 
It  is  a  great  saver  in  Time  and  Labor  over  any  other  Cleat  in  use  for  putting 
up  Electric  Light  or  other  Wires. 

The  Nashold  Cleat  Gompany, 


Telephone,  Harrison  636. 


934-935  Monadnock  BIdg.,  CHICAGO.  ILL. 


CHICAGO  SHORTHAND  INSTITUTE,  35th  St.  and  Wabash  Ave. 

A  Central  School  of  Shorthand  and  Type^rritlng  of  the 
most  JHodern  and  Complete  Type. 

A  COUPLETR  COUKSJG  OF  SHORTHAND.  We  offer  yon  shorthand  instrnctionfl 
in  abundance,  and  moat  excellent  in  quality.  Oar  conrpe  is  graded  and  arranged  in  logical  order.  We 
claim  not  a  new  system,  but  a  new  method  of  impartingthe  art  of  shorthand  by  which  we  can  equip 
any  ordinary  Intelligent  person  for  the  esecution  of  any  etenographic  work  devolvine  opon  the  ei^iert 
stenographer  or  court  reporter, 

The  method  of  instruction  employed  is  practical  and  progressive.  The  principles  are  taken  up  and 
explained  in  an  orderly  manner,  aodthe  student  directed  how  to  apply  them  correctly  in  the  work  of 
forming  the  characters  rapidly  and  artistically.  Yon  may  have  a'-cess  to  the  quinteBsence  of  the 
standard  systems — Pitman.  Munaon,  Graham.  We  gnarantee  to  tnrn  you  out  a  full-fledged  steaog- 
rapher  capable  of  any  kind  of  stenographic  work.     The  art  is  made  a  specialty. 

Tuition,  ¥10.00  per  month .     Secure  class  seats  immediately. 

Evening  classes,  9^.00  per  month.     98  per  cent,  of  our  students  hold  positions. 


//f -A 


a 


Ifl?"oxi.  T^eMXt 


ORDER  A  COPT  OF 


A  GOOD  THING" 


XxL  -tile  ^oolx.  Xjlne, 


WEDD'S  TELEPHONE  HAND-BOOK. 

Price  Sl.OO,  Fostase  Prepaid. 

PubLlshed  and  for  sale  by 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 


GRIMSHAW 

TAPES  AND  SPLICING 

COMPOUND. 


COMPETITION 

TAPES  AND  SPLICING 

COMPOUND. 


COMPETITION    LINE   WIRE. 


BBANOHES 


MAIN  OFFICE  : 
13-17  OortlaBdt  Street,  New  York. 


(  OHIOAQO : 

•  ( 320  Dearborn  Street. 


BOSTON: 
|34  OoQgresa  Street, 


8ANFEAN0ISC0: 

J03  SaerBweRto  Street, 


June  15,  1895 


WESTERN   ELECTRICIAN. 


^  THE  FREEMItN 


BATTERY 


Estimates  Furnished 

on  Application. 
Prompt  Delivery. 


CELLS. 


Standard  Sizes 

Always  on 

Hand. 


The  composition  used  in  the  manufacture  of  these  battery  cells  makes  them  positively  acid-proof,  which  result  has  never  before  been    accomplihsed 
providing  additional  strength  to  such  an  extent  that  this  cell  can  be  used  where  no  other  would  be  practical. 

THESE  CELLS  ARE  A  NEW  PRODUCTION  AND  FULLY  GUARANTEED. 


AGENTS  WANTED  IN  ALL  CITIES. 


WRITE  US  FOR  INFORMATION  AND  CATALOGUE. 


-T^EX- 


Newton  Rubber  Works, 

Newton  Upper  Falls,  Mass. 


ELECTRICITY  FOR  ENGINEERS. 

New  Edition,  Just  Out!    Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTENTS.— CHAPTER  I:  Electricity;  Positive  and  Negative;  Conductors,  Non- 
Condnctors  and  Insulators;  Electr'K Motive  Force;  Volts;  Resistance;  Ohms;  Current:  Amperes. — 
CHAPTER  II:  Dynamos;  Magnets;  Pleld  Coils;  Electro  Magnets;  Permanent  Magnets.— CHAPTER  III: 
Armatures,  Construction  of,  Difiereut  Kinds  of;  Commutators,  How  Made  and  Connected;  Heating  of 
Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current;  How  Produced;  Induction;  Series  Wound 
Dynamos;  Shunt  Wound  Dynamos;  Exciting  the  Fields;  Constant  Current  and  Constant  Potential  Dyna- 
mos; Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— CHAPTER  V:  Incandescent  Lamps;  Fila- 
ments; Connections;  Flashing;  Exhausting;  Testing;  Candle  Power;  Operated  in  Series;  Automatic 
Cut-Out;  In  Multiple  Arc  or  Parallel;  Alultiple  Series;  Multiple  Series  Cut-Out;  Three  Wire  System. — 
CHAPTER  VI:  The  Arc  Light;  How  Formed;  Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or 
Globes;  Shape  of  Carbons  under  Different  Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out 
Mechanism;  Action  of  Current;  Clutch  Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.- 
CHAPTER  ^^I:  Commatitors  and  Brushes;  The  Brush  Commutators;  Brushes;  Different  Styles  of 
Brashes;  Double  Brushes;  Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position 
of  Brushes;  Sparking  at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.- CHAPTER  VIII:  Cur- 
rent Regulation;  Hand  Regulation;  By  Position  of  Brushes;  Resistance  Bos;  Resistance  Colls.— CHAP- 
TEE  15:  Americfin  System  of  Automa'lc  Current  Regulation ;  The  Dynamo;  Regulator;  Action  of  Kegu- 
lator.— CHAPTER  X:  Biush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of 
Circuits  through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial:  Dial 
Controller;  Circuits  and  Connections  of  No.  8  Brush  Dynamo;  Circuits  of  Compound  Wound  Constant 
Potential  Brush  Dynamo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regulator;  Circuits  of  Regu- 
lator; Circuits  of  Dynamo;  Action  of  Regulator;  Howell  Pressure  Indicator;  Diagram  of  Circuits;  De- 
scription of  Parts  and  Operation.— CHAPTER  XII:  Excelsior  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature;  Diagram  of  Circuits;  The  Regulator  and  Motor;  Action  of  Regulator,— CHAPTER 
SIII;  Schuyler  System  of  Automatic  Current  Regulatiou;  Dynamo;  Armature,  Commutator  and  Brushes; 
Diagram  of  Circuits  in  Armature  and  Field;  Regulator;  Circuits  In  Regulator  —CHAPTER  SIV:  Thom- 
aon-Hnuston  System  of  Automatic  Current  Regulation;  Dynamo:  Armature;  Commutator  and  Brushes; 
Controlling  Magnet;  Wall  Controller;  Diagram  of  Circuits;  AJr  Blast.— CHAPTER  XV:  Waterhouse  Sys- 
tem of  Three-Brush  Automatic  Current  Rt^gulation;  Dynamo;  Extra  Brush;  Resistance  Coils  and  Regu- 
lator.—CHAPTER  XVI;  Ampere  Meters;  Tangential  Scale;  Solenoid  Metere.- CHAPTER  XVII:  Volt- 
meters; Pressure  and  Potential  Indicators.— CHAPTER  XVIII;  Testing;  Galvanometers;  Astatic  Needle; 
Differential  Apparatus.- CHAPTER  XIX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Circuits 
and  Methoda  of  Use;  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX:  The  Magneto 
as  a  Testing  Instrument;  Armature;  Field;  Bell;  Diagram  of  Circuits.— CHAPTER  XXI:  Coupling  Dyna- 
mos Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Machines.— CHAPTER  XXII: 
Switches  and  Switchboards;  Loop  Switch;  Plug  and  Socket;  Change  Over  Plug  and  Socket;  CoQclusion. 
CHAPTER  XXIII:  Electric  Motors,  General  Principles  the  Same  as  in  Dynamos;  Types;  Shunt  and 
teries  Motors  Suitable  for  all  General  Purposes;  Regulation  of  Shunt  Motors;  Of  Series  Motors;  Conn- 
er E,  M.  F.;  Direction  of  Rotation  and  Direction  of  Current;  Starting  Motors;  Diagram  of  Connection. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dynamos;  Principles  of  the  Field; 
Field  Current  Armature;  Winding;  Connections;  Lamination;  Different  Types  of  Alternators;  Regula- 
tion; Leading  Systems;  The  Brush  Generators;  Magnets;  Armature;  Principles  of  Induction. — CHAP- 
TER II:  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures;  Field  Magnets;  Ferrantl 
Armature;  Field  Magnets;  Winding;  Collectors. — CHAPTER  III;  Dynamos,  Concluded;  Siemens  Dyna- 
mo; Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo;  The  Armature;  Self  Induction;  Regula- 
tion— CHAPTER  IV;  Induction  Coils;  Converters;  Transformers;  Economy  of  Distribution;  An  Elec- 
trical H.  P.;  Losses  in  Conductor;  Induction  Colls;  Effect  of  Induction;  Transformers.— CHAPTER  V; 
Transformers,  Continued;  Induction  Coils;  Converters;  Transforming  Up  and  Down;  Design  of  Trans- 
formers; The  Static  Charge;  Protection  Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil 
Protector;  Different  Types  of  Transformers. — CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regu- 
lation; Winding  of  Transformers;  Connecting  to  Circuit;  Regulation;  Safety  Fuses.- CHAPTER  VII: 
Parallel  System;  Series  Arc  Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit; 
Secondary  Circuit;  Placing  of  Transformers;  Foees;  Diagram  of  Series  Arc  Light  Circuit. — CHAPTER 
VIII;  Lines  of  Force;  Hysteresis;  Magnetic  Penetration;  The  Circuit  of  Lines  of  Force;  Experiments 
with  Magnet;  Rapidity  of  Reversals  and  Hysteresis. — CHAPTER  IX:  Arc  Lamps;  In  Series;  The  West- 
Inghouse  Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  Flat  Carbons. — CHAPTER 
X:  Arc  Lamps,  in  Multiple;  Slattery  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operation. — CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Us©  with  Alternating  Currents  Differ 
from  those  used  with  Continuous  Ourrents;  Ammeters;  Voltmeters;  Description  of  Several  porms  of 
Instruments- — CHAPTER  XII:  Measuring  Instruments,  Continued;  Hot  Wire  Instruments;  The  Cardew 
Voltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter.  —CHAPTER  SIII:  Voltmeters:  Doable 
Coll  Voltmeter;  Two  Types.— CHAPTER  XIV:  Spring  Meters;  Curled  Spring  Meter.— CHAPTER  XV: 
Twisted  Strip  Instruments;  Diagram  of  Connections  and  Operation  of  Instrument.— CHAPTER  XVI: 
Recording  Meters;  Stanley  Meter;  Goosfcruction  and  Principles  of  Operation;  Diagrams  of  Parts;  Slattery 
Induction  Meter;  Descrlptiou  of  Parts  and  Principles  of  Operation;  Watt  Meter;  Thomson  Meter. 
— CHAPTER  XVII:  Generators  in  Parallel;  Dilhcalties  in  Operating;  Alternate  Current  Generators  in 
Parallel;  Arrangements  of  Circuits  and  Machines  for  Operating  in  Parallel;  Diagram  of  Common  Ar- 
rangement of  Machines  and  Circuits. — CHAPTER  XVIII:  Ohm's  Law;  Strength  of  Current;  Formulas 
and  Examples;  Power  and  Heating  Effects  of  Currents.— CHAPTER  XIX:  Ground  Alarms  and  Leak 
Detectors. 


PRICE,  $2.50. 


Orders  for  Above  Books,  or  any  other  Electrical  Works,  Promptly  Filled  on  Receipt  of  Price.     Postage  Prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  BIdg.,  Chicago. 


WESTERN   ELECTRICIAN. 


June  IS,  1895 


FONTAINE  CROSSING  &  ELECTRICAL  CO, 

Now  is  the  time  to  place  your  orders  for  Tentilating  Apparatus, 


Sizes:  18  inches  to  96  inches  in  diameter. 


Wound  for  i  ro,  220  and  500  volts. 


FULLER'S  PATENT  COMBINATION  FAN  MOTOR 


For  public  buildings,  theaters,  hotels,  restaurants,  factories,  churches,  and  all  places  where  fresh  air  is  necessary. 
What  you  want  is  FKESH  AIB,  not  the  sime  air  churned  over  and  over  again,  as  is  the  case  with  toy  Fan  Motors  of 

ro  and  12  inch  variety. 

Also  Manufacturers  of         Fullep  Doubie-Voltage  Dynamo,  Standard  Dynamos  and  Motors. 

FrieeB  <taoted  on  Application. 

Works  and  Main  Offices,  DETROIT,  MICH. 

/'    Chicago  Oface:  New  York  Oflace:  Boston  Office:  St.  Louis  Office: 

1020  The  Rookerv.  67  Cortlandt  Sr.  Room  20  B,  Equitable  Bldg.  7026  Michigan  Ave. 

ELLISON  &  THOMPSON,  Agts.  I.  TONES  &  SON,  Agts  F.  P.  BARNES,  Agt.  W.  S.  MERKLE,  Agt. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


ELECTRICIAN  PUBLISHING  CO., 


6  Lakeside  Bldg., 
Chicago,  III. 


ONE 

DOLLAR 

EACH. 


TRANSFORMERS. 


A  New  Type 


Transformer,  Primary   Cut-outs   and 
Insulator  Brackets  all  combined. 

No  more  brackets  pulling  off  of  walls. 

With  our  wall  or  cross-arm  hoaks,  transformer  may  he  Hung  and 

Connected  in  Five  minutes. 
Our  new  fuse  plugs  will  not  hold  an  arc  with  6,000  volts. 
Our  Transformers  are  acknowledged  by  all  experts  to  be  the  Highest 

in  Efficiency  ever  made. 
Adopted  by  the  largest  stations  in  the  country. 
We  Challenge  Competition  in  any  form  of   test,    in    laboratory 

or  practical  use. 

Made  in  all  sizes,  6  lights  to  3,000  lights. 


Type  "D"  Transformer  with  Fnse  Ping  Bemoved. 


WACNER  ELECTRIC  MFC.  CO.,  ST.  LOUIS,  MO. 

(  BOSTON,  620  Atlantic  Avenue.  MINNEAPOLIS.  249  Second  Avenue  Sonth.       DAIiAS,  416  Trust  BuIldlnR 

.^Sk.C3-X:Sa'C7X£SS  :  <  PHILADELPHIA,  1000  Betz  Building.       CHICAGO,  1236  Monadnock  Bloclt.  BUFFALO,  126  Erie  Co.  Bank  Building. 

(  CINCINNATI,  161  West  Pearl  Street.         SAN  FRANCISCO,  54  Second  Street.  TOKONTO.  Canada,  W.  A.  Johnson  Electric  Co. 


STANDARD  PLANTE  STORAGE  BATTERIES 

Of  true  PLANTE  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

WILL  NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLEr 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TO  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

(  We  will  place  an  equal  number  of  these  cells  la  Berles-circult  with  any  other  cells  of  Uk« 

PUAI  I  EyPE"  \  capacity,  and  Bubmlt  them  to  charge  and  discharge  currents  aB  high  as  the  circuit  can  give  and 

UnALLLllUC-    )  receive;  and  we  guarantee  no  distortion  or  deterioration  of  plate  In  our  cells  under  oarrents  that 

I,  no  other  cell  will  withstand. 


ELECTEIC  FOWEH  STOEAQE  C01iIFAF7, 


WUIlam  Hood,  ffestern  Selling  Asent, 

21  nionadnock  Buildingr,  Chicaso. 


Room  1210  Havemeyer  Bnildlne, 

20  Cortlandt  t^treet,  Kew  York. 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


B.  J.  Arnold,  Mem.  a.  i  e.  e. 

Consnlting  Electrical  Engineer. 

specialtt: 
Electric  Ballways  and  Power  Stations. 

1541  3larqoette  Bld^;.,  Chicago. 

William  H.  Bryan, M.Am-soc.M.E. 

Mechanical  and  Electrical  Engineer. 

Conenltationp,  Reports,  Estima'es,  Planp,  Speci- 
fications, Supenntendence,  Tests,  Purchasing. 
Designs  of  Central  Stationa  a  Specialty. 

Tnmer  Boildin^,  St.  lionis. 

Force  Bain,  E|^^,ri^^,^^j 

Consnlting,              Mechanical  Engineer, 

Designing, 

Supervising,             Plans,  Specifications  and 

Conatructirg,           General  Engineering. 

Testing.               Expert  In  Patent  Causes. 

Suite  1657.  1658  and  1659 
Monadnock  Building,  CUICAGO. 

Owen  Ford, 

710  Security  Bldt;.,  St.  liouls.  Mo., 

Engineer  and  Contractor, 

Electric  Railways,  Lighting.  Power  and  Min- 
ing.     Water  Works  Systems.      Power  Plants 
Developed  for  Electrical  Transmission. 

C.E.  Woods  &  Co.,  g:l:r^^-„. 

special  Electrical  Engioeers. 
Designers  Dynamo   Electric   Machinery  and 
Special   Electrical    Apparatus.      General  Elec- 
trical   Eogineering.      Arraogementa    made  for 
Permanent    consultation    to    Railroads,  Power 
and  Light  Plaots.                 OlIieeN  : 
Suite  ItilG  Monadnock   BIdfr.,  Chicago. 

LOUIS  E.  WALKINS, 

Consulting  Engineer  and  Designer  of  Power  Stations  and  Electrical  Equipment. 

Proprietor  of  Practical  Systems  of  Permanent  Overhead  Rapid  Transit  Trolley,  Electrical  Canal 

Boat  Propulsion,  Underground  Conduits,  Electric  Governor  and  Meters. 

Electric  railways  examined,  and  reports  made  for  capital. 

Correspondence  solicited.                         Office  and  addresB,  30  Conrt  St.,  Boston. 

BINDERS 

For  the  "WESTERN  ELECTRICIAN,' 

ftl.OO. — 

Dictionary  of  Electrical  Words,  Terms  and  Ptirases. 

£17-    XIZ3-\717-XIia'    7.   SCOTTS'TOSO',    .A..  7VL. 
S62  donble-colamn  Pages.    5T0  lUustratioas.   Cloth  Binding,   Type  Pages  10  x  7  Inches.      Price,  postage  Prepaid,  to  any  part  of  the  world,  S5.00. 


This  Dictionary  includes  5,000  distinct  Words,  Terms  and 
Phrases.  Each  of  the  great  classes  or  divisions  of  electrical  investiga- 
tion or  utilization  comes  under  careful  and  exhaustive  treatment.  For 
some  reasons  it  deserves  rather  to  be  called  »n  £ncyclopsedia  than  a 
dictionary. 

The  Scheme  of  Treatment  is  as  follows: 

1st.  The  words,  terms  and  phrases  are  invariably  followed  by  a  Short, 
concise  definition,  giving  the  sense  in  which  they  are  correctly  em- 
ployed. 

2d.  A  general  statement  then  follows  of  the  Principles  Of  Electri- 
cal Science  on  which  the  definition  is  Founded. 


3d.  When,  from  the  complexity  of  the  apparatus,  or  from  other  cop- 
siderations,  it  has  been  thought  desirable  to  do  so,  an  Illustration  or 
Diagram  of  the  apparatus  is  given. 

4th.  To  facilitate  study,  an  elaborate  system  of  Oross  References 
has  been  adopted,  so  that  it  is  as  easy  to  find  the  definitions  as  the 
words,  and  aliases  are  readily  detected  and  traced. 

In  applying  these  rules  great  care  has  been  exercised  to  secure 
OLiEARIf£iSS,  to  the  end  that  while  the  definitions  and  explanations 
shall  be  SATISFACTORY  TO  THE  EXPERT  ELECTRICIAN,  they 
shall  also  be  SIMPLE  AND  INTELLIGIBLE  to  those  who  haye  had  no 
training  at  all  in  electricity,  or  are  novices  in  the  art. 


ELECTRICIAN  PUBLISHING  CO.,    6  Lakea<de  BnUdins,  Chicago,  Illinois^ 

Jost  What  YoQ  M  liookiDO  For  I 


A  NEW  AND  VALUABLE  BOOK. 

ELECTRIC  LIGHTING  PLANTS 

TTSL^IXIEZ    COST    -A.2:ra    OI=E]I3.^TZ03^T. 


p 


Data  compiled  from  station  reports  of  electric  lighting  plants  employing  overhead  circuits,  with  suggestions  pertaining  to 

the  information  usually  desired  by  the  non-technical  purchaser. 

With  Numerous  Illustrations,  Diagrams,  Flans,  Tables,  Etc.    275  Pages.    Cloth.    Price  $2.00,  Postage  Free. 

This  work  gives  all  necessary  data  for  the  erection  of  an  electric  light  plant  of  any  size. 

THE  COST  OF  ARC  LIGHTING.  THE  COST  OF  INCANDESCENT  LIGHTING. 


READ  THE  TABLE  OF  CONTENTS: 


Alternating  Arc  Lamps,  Arc  Plants,  Belting,  Boilers,  Boiler  Settings,  Boiler  Efacienclea,  Boobs, 
Building,  Ooat  of  Arc  Dynamos  and  Lamps,  Coat  of  Arc  Plants  Erected,  Cost  of  Alternating  Dynamos, 
Cost  of  Alternating  Plants  Erected,  Cost  o£  Belts,  Cost  of  Boilers,  Coat  of  Brick  Chimneys,  Cost  of  Cop- 
per for  Alternating  Circuit,  Coat  of  Corliss  Engines,  Cost  of  Compound  Corlias  Eneines,  Cost  of  Com- 
pound High  Speed  Engines,  Cost  of  Condensers,  Coat  of  Friction  Clutch  Pulleys,  Cost  of  Heaters,  Oast 
of  Higti  Speed  Engines,  Cost  of  Incandescent  Dynamos,  Cost  of  Idlers,  Cost  of  Injectors,  Cost  of 
Meters,  Cost  of  Motors,  Cost  of  Operating  Lamps  per  hoar,  Cost  of  Power  Generators,  Cost  of  Poles, 
Coat  of  Plain  PuUeya,  Coat  of  Pillow  Blocks,  Cost  of  Pumps,  Cost  of  Shafting,  Cost  of  Shaft  Couplings, 
Cost  of  Stacks— Iron,  Cost  of  Stacks— brick.  Cost  of  Steam,  Cost  of  Transformers,  Cost  of  Wire, 
Chimneys,  Circuit  Loss,  Contract  Blanks,  Current  Distribution,  Circuits— overhead,  Circular  Mils  of 


Wire,  Depreciation,  Direct  Connected  Apparatus;  Dynamos,  Dynamo  Data,  Economy  of  Oondenalog, 
Economy  of  Covering  Steam  Pipes,  Economy  of  Heater,  Efficieocy  of  Engines,  Engines,  Equivalent 
of  Current  in  Horse  Power,  Equivalent  Rates  of  Lighting,  Fuel,  Horae  Power  of  Belting,  Horse  Power 
of  Motors,  Horse  Power  of  Shafting,  Incandescent  Arc  Lamps,  Instruments,  Instructions  for  Employes, 
Insulation,  Labor,  Load  Chart,  Meter  Connections,  Municipal  Ownerstiip,  Natural  Gas,  N.  E,  L,  A.  Stand- 
ard Bulea,  Oil,  Outcome  of  Practical  Management,  Pole  Line,  Pui!6y3,  Rope  Transmission,  Resistance 
of  Wire.  Rules— Fire  Underwriters,  Report  Com.  on  Data  N.  E.  L.  A.,  Reports  of  Cities  Owning  Plant, 
Keports  of  Cities  Oontraottng,  Stock  Room,  Shafting,  Transformers.  Transformer  Curves,  Wiring 
Tables— Primary  Wiring,  Wiring  Tables— Secondary  Wiring,  Wiring  Tables,  Motor  Wiring,  Wire,  Wire 
Formula,  Water  Power,  Wood  aa  Fuel. 


The  Only  Book  of  Its  Kind  in  the  English  Language.    Price,  S2.00. 


WESTERN    ELECTRICIAN. 
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Progress  the  Order  of  the  Age. 

THE  NEW  AMERICAN  LEADS. 

Recent  Improvements  made  In  the  New  Ainerl3Bn  Tnrbine  have  increased  the  power  as  per  their  diain, 
eter,  and  produced  greater  e^clenoy  from  whole  to  half  water  than  any  other  turbine,  ae  evidenced  by  the 
following,  copied  from  certified  teeta  made  at  Holyoke  Maes.,  on  the  dates  named,  and  signed  by  A.  F.  Sink* 
man,  engineer  In  charge  of  experiments,  and  E.  S,  Waters,  hydraulic  engineer. 

The  originals  of  these  certificates  and  tests  of  other  sized  wheels  can  be  seen  at  our  office. 


Test  Ota  46  Inch  Wheel-Jaly  9,  1894. 

Test  of  a  42-inch  Wheel  -July  14,  1894. 

Head. 

Rev.  per 

Mln. 

OU.  Ft. 
per  Sec. 

Horse 
Power. 

PTCent 

Head. 

Rev.  per 
Mia. 

Cu.  Ft.  I  Horse 
per  Sec.  Power. 

PTCent 

wiole  Qate 

16,06 
16-42 

le.-rs 

17.03 
16.8S 

119.11 
132.01) 
117.33 
1118B 
118.67 

141.68 
127.18 
112.60 

88.12 
82.07 

205.27 
195.19 
175.74 
149.99 
118.40 

79  76 
82.68 
82.18 
79.31 
75.62 

Whole  Gate 
«         " 

16.33 
16.56 
16.69 
17.13 
17.48 

128.00 
134.80 
129.33 
126.26 
121.00 

134.18 
120.85 
104.86 
92  76 
70.80 

199.66 
188.14 
162.89 
142.40 
98.86 

80.50 
83.09 
82.77 
79  21 
70.68 

For  Information  and  oatalogae  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO..  Dayton,0.,  U. S.  A. 


^alvflsffif  Iffi^^ifa  sa^MWCrfaiai  WIfMsifaM  i 


L.M.MOYES,    MANUFACTURER,  PHILADELPHIA,  PA. 


WATER  WHEELS 


For  heads  Of  3  feet  to  2000  feet. 

Bp^L-iJilly  designed  and  adapted  to 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Spriiriiiti  a  hi;;h  ^linranto^d  |terrent«er<"  and  (jreat  AtfadinesN  of 
nmlioii,  iiniliT  viiriahlf  Injids.  An  uiiet|tialod  coiM-cniratioii  of  power, 
and  an  unproeedotited  hierll  velrtoit.r.  lis  f|uiokl>-  opel^tiilt;  bal-> 
an«'ed  catew.  affords  pr<»nipt  and  line  r«;;ulation  by  governor.  SatlA- 
ruction  triiaraniecd  where  otlierM  fail.  Write  for  Catalogue,  aud 
state  vniir  wants 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


PLATINUM 
Tor  all  Purposes. 
Scrap  and  Native  Platinum  Pnrchaeed. 
BakEB  &  CO.,   408-414  New  Jersey 
Railroad  Ave.,  Newark,  N.J. 

PORTER  &  BUERDORF. 

HAIjEB  AQEMie  FOB 

DETROIT  SYSTEM   STREET  R'Y   MOTORS, 

Generators  and  Electrical  Supplies. 

Storage  batteries  for  traction  work  sold  with 
autxrantfe  of  20,000  miles  without  repairs.  Inetal- 
latlon  of  storage  battery  lighting  plants  a  specialty 
ttoom  808,  Ko.  ai  Quincy  St.,  Chicago. 


FUSE  WIRE|«---,„^ 

AND     LINKS  h  capacity. 

FOR-ALL  SYSTEMS.   )  "n"„'.r„.. 


The  Independent  Electric  Co., 

39th  St  and  Stewart  Ave.,  Chicago. 


The  Telephone  Hand-Book. 

HERBERT  LAWS  WEBB. 

Price  $lMO. 

The  only  complete  and  practical  work  of 
its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Buildliig,  CbJcago. 

Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


IvIOEEiE.II       Al^SIilCJLII      IwlEiTiiOIDS 

Oe^  Coffer.  Qi^Eiv'XiiTa, 


Edward  Dyer  Peters,  Jr.,  M.  E.,  M.  D. 

SECOND  EDITION,  REVISED  AND  ENLARGED. 

Price,  Postage  Prepaid,  $4.00. 

THE  HOST  COMPLETE  90KK  OF  ITS  KIND  PDBUSHED, 


Electrician  PulilisliinE  Co., 


€1  X^ateeslde  Slelgr* 


0HIG^60,  XSJSm 


::ei 


ELKHART  TRANSFORMERS, 

HORNBERGER  ELECTRIC  MFG.  CO.. 

ELKHART,  INDIANA. 


350,000  HORSE=POWER 


of  our  Vacuum  Peed  Water  Heaters  and  Puri£.ers  could 
not  have  been  installed  unless  the  constant  investigations  had 
clearly  demonstrated  their  saving  capabilities.  Our  Catalogue 
willfully  enlighten  you,  and  will  be  sent  if  desired.  We  also 
build  the  Webster  Separator  ayid  WilHa'mes  Vacuum  System  of 
Steam  Heating.  

Warkm^s^  Webst:^r  &  Co., 

NEW  YORK,  39  Cortlandt  Street. 

CHICAGO,  MonadQock  Building.  no-  1. 


CAMDEN,  N.  J, 


THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted    for  Electric  Work. 

drives  more  poorer  as  to  diameter  ^ritfa  a 
higher  perceutaee  of  nseftil  effect  than  any  other 
water-wheel  heretofore  made.  All  sizes,  right  and  left 
hand,  are  built  from  patterns  perfected  under  eystematio  tests  la 
the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  nnsatisfaotory,  and 
those  contemplatSig  the  improvement  of  powersj  will  flna  It  \m 
their  interest  to  confer  with  me,  as  I  am  willing  to  gnar- 

antee  results  where  others  have  failed,  no  mat- 
ter -what  make  of  tnrbine  has  been  in  nse.  ST  ATK 
RICOUIRJBHIENTS     AMD     »$£IKI>     FOB      CATA- 

i^oeuE. 

S.  MORGAN  SMITH.  York,  Pa. 

EBtimates  famished  for  complete  power  plants  Ul4 
results  xasTsnteedt 


1S21. 


ISSS. 


iMorris,  Taslter  £  Co., 


INCOEPOEATED. 

Offices.  222-224  South  Third  Street, 
PHILADELPHIA,  PA. 


PASCAL.  IROgr  1VORKS, 

Phlladelpliia. 
DEIiAWARB  IBOK   \VOKK«$, 

New  Castle,  Del. 


Manuf  actarera  of 


Boiler  TiilJfis,  WroD2.1it 
Iron  Pis 


EIiECTKlC  I.I«;HT  and  RAII.- 

WAY  PIPJB  POI>£S  A 

SPECIALTY. 
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WE  DON'T  MAKE  ANYTHING  ELSE 


Send  for  Catalosne  "A" 

And  Frinted  natter. 


UT  Tnbiilar  and  6.1nch  Tabe  Boilers,  Flange  Steel,  leldless  Braces,  Eclipse  Manholes. 

FULTON  STEAM  BOILER  WORKS,  RICHHOND,  IND. 


^"::::::r 


THE  OTTO 


and 
Natural  Gas 


Gas, 
Gasoline 

ENGINES 


Electric  Lighting. 

Sizes  2  to  250  H.  P. 

Electric  Light  Plants  in  Operation  from 
2  to  250  H.  P. 

^B5^'      The  Otto  Gas  Engine  Works, 

PHIt,ADEI>PHIA. 


riectrJG  Railway  Supplies 

^Lm  ('^r''iL^^i^^^B._^^^B**~_  The  largest  and  most  progperona  stree 


GEARS.    PINIONS.    BEARINGS.    TROLLEYS. 
TROLLEY  WHEELS  AND  HARPS. 

railway  coiupanies  in  the  country  are  using:  onrsapplies,  and  they  prefer  theiD 
and  dnrabillty.  Correspondence  Solicited. 


Tliis  is  the  Improved 
NuHali  Trolley. 


Try  it  once,  and  you 
will  want  no  other. 


R.  D.  NUTTALL  COMPANY 

F.  A.  ESTEP,  President  and  Treaeurer. 
J.  E.  McGINLET,  Vice-President.  F  S.  MARTIN,  Superintendent  of  Works. 

ALLEGHENY,  PA. 

CHAS.  J.  MATEK,  121i  Betz  Building,  Philadelplila,  Pa.,  Middle  States  Sales  Department. 
OHAS.  N.  WOOD,  IHO  Summer  St.,  Boston,  Mass.,  New  Eogland  States  Sales  Department. 
STANDARD  R'Y  SUPPLY  CO.,  Moaadnock  Block.  Chlcapo,  HI.,  N.  W.  States  Sales  Depaitment. 
A.  S.  PARTRIDGE.  Bank  of  Commerce  Building,  St  Lonia,  Mo.,  S.  W.  States  Sales  Department. 
CHAS.  A.  OAVAGNA,  Neave  Building.  Cincinnati    Ohio,  Central  States  Sales  Department, 
EDWARD  P.  SHARP,  44  Niagara  St..  Buffalo.  N.  T..  Norlhern  States  Sales  Department. 


Safe  Money  and  Economize 

BY  nsiNa 

GREEN'S 
ECONOMIZER 

FOR   STEAM   BOILERS. 

Can  be  applied  to  any  type  of  boiler    wlttiour 
stoppage  of  works. 

High  temperature   of  f  eedwatcr  iiuoh  above 
boiling  point. 

Catalogues,  Plans  and  Specification 
on  Application. 

SOLE  MAKERS  IN   THE  UNITED  STATES. 


THE  FUEL  ECONOMIZER  CO., 


MATTEAWAN,  N,  Y. 


CHICAGO  OFFICE, 


574  THE  ROOKERY. 


BINDERS 


For  the  Western  Electrician 

Electrician  Publishing  Co., 
G  JLabesideBldg.,       -       Chicago. 


$1.00 


J.  C.  BRILL  COMPANY,       -       -       -        PHILADELPHIA, 

BUILDEBS  OP  EAUWAT  AND  TEAMWAT  OAES  OF  ALL  CLASSES. 


Special  attention  given  to  the  building  of  Electric  Motor  and  Trail  Oars. 
Idere  of  Brill  No.  21  Tmok  with  solid  forged  frame,  and  "Eureka"  Maximnm  TraoOon  Pivotal  Tmot 


ROOT  IMPROVED  WATER  TUBE  BOILER. 


SELLING  AGENTS: 

8  Oliver  St.,  Boston,  Mass. 
Monadnock  Block,  Chicago,  III. 
Perin  Building,  Cincinnati,  Ohio. 
Security  Building,  St.  Louis,  Mo. 


ABENDROTH  &  ROOT 

MFG.  CO., 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaultee  &  St.  Paul  R'y. 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'clock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  office,  207  Clark  Street. 


NORTH  STAB  POINTS 

Is  the  title  of  a  book  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  &  Northern  R.  R.,  and  is  a  valuable 
publication  for  business  men  and  toorista  who  may 
be  interested  in  the  development  of  the  agricult 
oral,  mineral  and  timber  resources  of  Northern 
Wisconsin  and  the  Upper  Peninsula  of  Michigan. 
This  book,  together  with  an  illustrated  pamphle 
telling  '•'Where  th«  Trout  Hide  ^^  will  be  sent  free 
upon  appUcation  to  Geo.  H.  HeaSord,  General  Pas- 
senger Agent.  "North  Star  Route,"  Chicago,  111. 


Racine  Automatic 

HIGH  SPEED 

ENGINES, 

Prom  1  to  125  H.  P. 
Especially  Adapted  for 
ELECTRIC 
LICHTINC, 

And  alt  places  where 

hlirh  speed  1q  coiineciloii 

Itn  econumy  is  desired. 

Over  2,500  in  use. 

rorrnpineand  Tubnlar 

BOILERS. 

MARINE  ENGINES 
AND  OUTFITS. 

Send  for  Catalogue 
ilesf  ribing  our  new  1 
to  6  H.  P.  Automatic 
Engine  and  5Uer 
oulflt. 

Racine    Hardware   Co., 

W.  F.  PARISH,  Gen'l  Sales  Manager, 

W,  Marquette  Building, 

Works,  Racine,  Wis.  CHICAGO.  ILL..  U.S.A. 


mfo'fs  .^'mIi^uJa'c^uIcs  phosphor-bronze 

REC.TRAOEMARKS.  InG  OTS,  CASTINGS,  WIRE,   S  MEET    &C. 

TheRhosphor  BRONZE  SmeltincCo.Limited 
2  200WashihgtonAve.,Philadelphia.,Pa. 

ORIGINAL  MANUFACTURERS  OF  PHOSPHOR-' 

'  ,f     .     Bronze  IN  theUnited  States  AND  Sole 
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Westinshouse  Electric  &  Mfs.  Co. 


THE  WURTS 
NON-ARCING 
LIGHTNING 
ARRESTERS. 


Double  Pole  Non-Arcing  Metal  Station    Lightning 
Arrester  for  Alternating  Current  Circuits. 


Sing:le  Pole  Non-Arriny;  Station  Llglitning  Arrester 
for  l>lrect  Carrent  Circuits. 


For  all  kinds  of  Direct  and  Alternating  Current  Circuits. 
Do  not  require  any  Magnetic  Blow-Out  or  Other  Arc-Hupturiug  device. 

9,000  sold  last  summer. 


NO  DYNAMO  CURRENT.  NO  COILS.    NO  SELF-INDUCTION. 

NO  MOVING  PARTS.  NO  INTERRUPTION  TO  SERVICE. 

NO  FUSES  BLOWN.  NO  INSPECTION  NECESSARY. 

NO  FALLING  OUT  OF  CIRCUIT  BREAKERS. 
NO  ARCING  AND  NO  REPAIRS. 

Extract  from  report  of  The  Franklin  Institate  on  Wnrts  Lightning  Arresters. 


The  various  arresters  produced  by  Mr.  Wurts  are  intended  tor  the  protection 
of  electric  lijrhting  and  power  circuits  from  direct  and  indirect  damage  from 
lightning  discharges,  and  Mr.  Wurts  has,  apparently,  studied  this  question  in  a 
scientific  and  very  exhaustive  manner. 

With  but  few  e.xceptions  all  lightning  arresters  commonly  used,  up  to  the  in- 
ventions of  Mr.  Wurts,  have  been  based  upon  the  fact  that  static  discharges  gen- 
erally tend  to  "ground"  by  the  shortest  distance  even  when  obliged,  in  order  to  do 
this,  to  jump  a  considerable  "air-gap,"  in  preference  to  taking  a  longer  path  over 
a  much  lower  resistance.  Such  arresters,  therefore,  have  been  essentially  nothing 
more  than  two  points  or  sets  of  points;  one  being  "grounded"  and  the  other  con- 
nected to  one  or  both  legs  of  the  circuit  to  be  protected. 

An  arrester  of  this  kind,  while  often  affording  a  release  from  the  static  charge, 
would  also  allow  the  dynamo  current  to  follow  upon  the  arc  so  produced,  thus 
producing  either  short  circuit  or  a  dangerous  "ground,"  and  in  both  cases  caus- 
ing an  interruption  of  the  main  working  circuit.  Hence,  the  more  improved 
arresters  of  this  type  were  so  constructed  as  to  break  the  dynamo  arc  as  soon  as 
possible.    This  is  easily  seen  to  be  a  remedy  rather  than  a  preventive. 


Mr.  Wurts  perceived  this  fact  and  set  himself  to  the  problem  of  constructing 
an  arrester  in  which  the  dynamo  arc  could  not  start,  rather  than  one  which 
would  break  the  arc  when  started.  As  far  as  can  be  judged  from  recorded  data 
he  has  succeeded  in  solving  the  problem  in  a  very  efficient  manner,  both  for  alter- 
nating and  direct  current. 

The  operative  features  of  these  arresters  conform  more  closely  to  recognized 
laws  than  those  of  the  devices  previously  known  and  used  for  the  purpose.  The 
instruments  are  cheaper  to  manufacture,  and,  as  far  as  the  Institute  has  been  able 
to  ascertain,  are  very  effective  in  preventing  damage,  and  they  protect  without 
causing  cessation  of  operations. 

In  these  respects  the  Institute  believes  these  inventions  to  be  important  im- 
provements, and  therefore  recommends  the  award  of  the  John  Scott  Legacy 
Premium  and  Medal  to  their  originator,  Alexander  Jay  Wurts,  of  Pittsburg,  Pa. 

Adopted  at  the  stated  meeting  of  the  Committee  on  Science  and  the  Arts, 
held  Wednesday,  May  3,  1894.  JOSEPH  M.   WILSON,  President. 

Countersigned  by  WM.  H.  WAHL,  Secretary. 

ARTHUR  BBARDSLEY,  Chairman  of  the  Committee  of  Science  and  the  Arts. 


PRICES  ON  THESE  LIGHTNING  ARRESTERS  ARE   AS    FOLLOWS: 

Double  Pole  Non-Arcing  Metal  Lightning  Arresters,  for  line  use  on  alternating 
current  circuits  only,  $4.50.     Discounts  as  follows:   i  to  10  arresters,    10  per  cent.;    11  to  50. 
arresters,  25  per  cent.;  51  or  more  arresters,  33/4  per  cent. 

Single  Pole  Non-Arcing  Railway  Lightning  Arresters,  for  line  use  on  all  direct 
current  circuits  up  to  600  volts,  $4.50.     Discounts  same  as  above. 
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Westinghouse  Electric  4  Manufacturing  Company, 


TTSB-crxsa-, 


ALTERNATINB  CURRENT  FAN  MOTORS. 

We  offer  for  the  first  time  a  single-phase  induction  Fan  Motor. 

No  Brushes, 

No  Cotntnutator, 

Babbitted  Bearings^ 

Cannot  Burn  Out^ 

Low  Priced. 

Requires  lubricating  but  once 
During  the  Season. 

These  motors  are  manufactured  under  the  patents  of  Nikola  Tesla,  which  broadly  cover  the  principles  of  their  de- 
sign. The  Westinghouse  Electric  &  Manufacturing  Company  is  the  only  company  authorized  to  make  and  sell  motors 
of  this  type. 

WESTINGHOUSE  ELECTRIC  &MANJiFACTURIN6  COMPANY, 

Branch  Offices  in  all  Leading  Cities. 

SAWYER-MAN  INCANDESCENT  LAMPS, 

With  Bases  to  Fit  Any  Socket. 


We  have  now  resumed  the  manu- 
I  facture  of  the  well-known  Sawyer- 
Man  Lamps,  on  a  scale  to  meet  any 
possible  demand. 

We  have  adopted  new  methods  of 
manufacture  which  add  to  the  ap- 
pearance and  quality  of  our  lamps, 
and  make  them  by  reason  of  their 
efficiency  and  long  life,  the  cheap- 
est and  best  lamps  ever  offered. 


PLAIN  LAMPS. 

8,  10  and  16  candle  power  lamps 25  cents  each. 

20  and  25  candle  power  lamps 30  " 

32  candle  power  lamps 38  " 

16  candle  power  street  car  lamps 25  " 

16  candle  power  street  car  lamps,  anchored 32  " 

ORNAMENTAL  LAMPS. 

8,  10  and  16  candle  power  lamps 30  cents  each. 

20  and  25  candle  power  lamps 85  " 

Discounts  according  to  quantity. 
For  etching  the  plain  or  ornamental  lamps,  3J  cents  each,  net. 

COLORED  LAMPS. 

"Dipped"  lamps  in  red,  blue  or  green,  5  cents  each,  net,  additional. 

Boxing  and  packing  at  cost. 
Prices  are  subject  to  change  without  notice. 


Westingliouse  Electric  £  Manufacturing  Company, 


p=n*T 
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Branch  Offices  in  all  Leading  Cities. 
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POROUS 


IVliy  not  set 
;the  lieat  ? 


>CC5k    ^V  Give  ns 

^^W    ^  tiflal  order. 

#'-CUPS 


ESTABLISHED    1867 


PARTRICK&  Carter  Co. 

Electrical  Supplies 

125  South  2^  St.     Philadelphia 

'  CATALOGUES  ON  APPLICATION 

Send  Bueioess  Card  and  mentioii 

Westebn  Eleotbioian. 


^SHULTZ^BATENT      - 
WOVEN  LEATHER  LINK  BELTING 


OUINE  RAWHIDE 
UCE  LEATHER 
.^^.jfiMULTZS  PATENT 
iiily    I  PULLEY  COVER 
^ffiELT   DRESSING 

W-        AND 

lB£lt  cement 


^^fej^_ 

^Dynamo  «„  ^ »  .  T-^Kffrcuiars 

BKAN0HE3:  lt>4  Summer  8t.,  Boston;    113  Liberty  St.,  New  York;    129  North  3d  St.,  PhUadelphls. 


STUDY  ELECTRICITY  AT  HOME 

By  onr  correspondence  method.    Thorough  Instruction,  with  FREE  APPAEATUS.    Moderate  terms. 
Diplomas  awarded.    Catalogue  free.  Scientific  Slachinist  tO.»  90-91  AtwaterBldg.,  Cleveland,  O. 


inar) 


isrheBonaoza  oil  cup  Worfoanysideup- 

BirrfR  LIGHTER  5TI10l(GfB  HMIOItR  CliEOTR  HIANANrCOnPETIIfflr 

■''S^/ppi-ics    FOR  KPtes.  '^EXAu  woRKEJia  ere 
OKica^o.  111.   \J.S.fV 


FIRE! 


Tbe  destruction  of  our  works  by  fire  On  April  7,  was  a/most  complete. 

We  have  already  resumed  manufacturing  and  are  making  limited  shipments  which  are  daily  increasing. 

ttend  ns  your  Orders,    We  will  fill  them  with  reasonable  dispatch,  or  advise  you  promptly  if  we  cannot. 

CROCKER-WHEELER  ELECTRIC  COMPANY, 

Manufacturers  and  Electrical  Engineers, 


XJe-ve-  "Cox-ls.. 


C?l3.1oa.s^- 


»to31> 


Pla.llA.ca.elX3la.la . 


FIRE! 


SIZE*  UP  TO  850  H.  P. 


£]Sa?.A.£IX<XSSCS]X>    1873. 
80IJB  JSAHrUFACTVBEBSi  OF 

HARD  VULCANIZED  FIDRE 

In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray.    Send  for  Catalogue  and  Prices. 

wn^N^oIloBi.  The  Standard  Electrical  Insnla-ting  Material  of  the  World.    14  Sll^i^-  k.  t. 


VULCANIZED  FIBRE  CO. 


INCANDESCENT  LAMPS. 


Hannfaetiwed  by 


^U>jju^sj;iAjjo 


WRITE  FOR  REDUCED  PRICES 


aooo  to  3017  Pine  St.,  St.  Iionia, : 


CEDAR 


STREET  R.  R.  TIES. 


The  Valentine-Clark  Co., 


704-708  BOOKEK7. 


OHIOAOO. 


THE  MEDBIRY  INSULATION 

i    ^    ALUMINUM  BRONZE 

nreRHEAD#V-«^A\ 


TROLLEY 


0^:0  «^ 


•^  EQUIPMENT. 


fO/r    ELECTRIC  RAILWAYS. 
~   WORLD. 
THE   FIBERITE   Co'.'  '^" 

MECHANICVILLE.N.Y. 


SALS    //V    £.\^£ff'r    C/7"y. 


SELLING  AGENTS : 

Mason  Electric 

Equipment  Co.. 

CHICACO,  ILL. 

A.  W.  SOLOMON, 

Savannah,  Ga. 

REGER  &  ATWATER, 

San  Francisco,  Cal. 


Volt  and  Ammeters. 


Switchboard,  Portable  and  Recording,  for  either  Direct  or  Alternating  ' 
Circuits.     Terminals  either  front  or  back  as  desired.     Also  a  few  odd 
sizes  and  ranges  of  our  own  and  other  makes  to  be  sold  at  a  bargain.  .•^. 
Write  us  giving  range  desired  and  we  will  be  pleased  to  quote  prices 
and  send  full  description. 


REPAIRING. 


We  have  recently  increased  our  Laboratory  equipment  and  are  now] 
prepared  to  repair  and  calibrate  Electrical  Instruments  of  all  kinds^l 
Accurately,  Quickly  and  Cheaply. 

We  are  making  special  reductions  on  Galvanometers,  Resistance  \ 
Boxes  and  Condensers. 

QUEEN  &.  CO.,  Inc., 


•7.  er.  GSAV,  Assignee. 


Neir  Vork  Office,    ' 

116  Fnlton  Street. 


1010  Cbestniit  St.,  FHlLiDElPM,  Pi. 


Electric  Lighting  and 
Power  Apparatus, 


■-■;i 


THE 


The  Brush  Double  Arc 
Lamp  Patents  sustained  by 
repeated  decisions 
ofXJ.  S,  Oourt3. 


BRUSH 


ELECTRIC  CO., 


No.  10  Arc  Dynamo,  100  lights,  2,000  candle  power. 


A.geDCi6s  in  all  large  oitldB. 

The  Bussell  &    Officer    Electrical 

Oonstruotion  Co.,  Denver,  Col, 
Bagnall  &  HilliB.Yokohama,  Japan.  Office  and  Werks,  Cor.  Belden  and  Ilason  Sta.. 


CI>£TK1^LIVD,  OHIO, 


\'ol.  X\l 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

"''H^Rf HixsoN."'         Simplex  Blectrical  Company, 

1137  Monidnock  Block.  CHICAGO.  75-81   Cornhill,  BOSTON,  MASS. 

INSULATED  WIRES  and  CABLES 

Aerial,  Underffronnd  and  Submarine, 

for  Telephone,  Telearrapli,  Iilclit  and  PoireF. 


KEBITJE  TAPES. 


Write  for  oatalogaes,  samples  and  prices. 


W.  B.  BBIXEV,  3lfr..  J.  E.  HAH,  den'i  Agent 

S03  Broadway,  STeir  fork. 
S.  F.  B.  3IORSB  A  CO.,  CAI^IFOBNIA  EliEC.  ITKS,, 

Cliicaso,  111,  San  Francisco,  Cal. 

TXEff  ORIiBANS  EIiEC.  CO.,  Wew  Orleans,  lua.  . 


I6g 
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W 
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WE  GUARANTEE  THE  RESULT  ON    PACKARD   LAMPS. 

KEAT  VOKK  and  OHIO  CO.,  tVarren,  Ohio. 


H.  DUBANT  OHEEVEB,  f™™""  JHanagera. 


GEO.  T.  MANSON, 

Gen'l  8upt. 


W.  H.  HODGINS, 

Secretary, 


THE  OKONITE  COMPANY, 


LIMITED, 


13  Park  Row,  New  YoE'kc 

INSULATED 

WIRES  ALDCABLES, 

For  Aerial,  Submarine  and  Underground  Uu. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
OI(onite  Waterproof  Taps 

BRANCH  ES:CliIcago,  Boston,  Philadelphia.  Pittsburgh,  Miniieapolls,  Cincinnati, 
Kansas  City,  Omaha,  LouisTllle,  St  I.oais.  San  Francisco.  Iiondon  and  So.  America. 


*0N';5 


TRADE  MARK. 


BEST  OF  ALL  IS 

Hade  by  J.  fl.  BTTNlHEIili  d:  CO.,  76  Cortlandt  St.,  IVew  Tork. 

Be«t  Constrnction  and  iDgredlentB.  Strongest,  most  Bnrable  and  Eeliable.  Size  6x3^,  60  cto.  pw  *^- 

LIBEBAL  DISCOUNTS. 

OFFICE  AND  FACTORY: 
SAarj>usKx,  OHIO. 

C  AGENTS;  ) 

0.  J.  Mayer,  Betz  Eldg.,  Philadelphia,  Pa. 
Smith  &  Wallace,  Hamiltoa  St  ,  Boston,  Mass. 
Ed.  P.  Sharp,  44  Niagara  St.,  Buffalo,  N.  T. 
Arthur  S.  Partridge,  Bank  of  Commerce  Bldg., 

St.  Louie,  Mo. 
StandardEy.  Supply  Co.,  Monadnock  Bldg., 

Chicago,  111. 
Beger  &  Atwater.  2U  Pi&e  St ,  San  FranciBco, 

CaUfnrnia. 


N.  I.  R 


Natloiial  India 

Rubber  Co.'s 

WiresiBdCables. 

FKEDEBICE  S.  MINOTT,  General  Manager.         Faotorr  and  Offloea: 
EKANCHES:  ^.^.^L^,       r.     i 

New  Tork  Offlce,481  Broadwar,  H.  L.  Eurdlci,  Mgr.  RRISTOL    R    I. 
San  Francisco,  577  and  679  Market  St.  Mni*»  ■  «■-,  ■■■  n 

GUcaso,  Metropolitan  Electric  Co..  186-188  FUtli  Ave. 


COLUMBIA  LAMPS 

UNEQUALED  IN  qUALITY. 

We  guarantee  that  Columbia  lamps  will  maintain  their 
candle  power  to  a  higher  degree  than  any  other  make  on  the 
market  when  operated  at  the  same  economy  and  under  like 
conditions. 

, ...      Do  not  take  our  word  for  it.     Before  making  contract 
make  test  and  compare. 

The  Columbia  Incandescent  Lamp  Co., 

OFFICE  AND  WOBHS : 

1910-1912-1914:  Olive  St.,  8t.  Loins,  Mo. 

BBAIVCH  OFFICES: 

Chicago  Office,  1236  MonadnocJc  Bldg. 
New  York  Office,  1103  Bavemeyer  Bldg. 
Boston  Office,  620  Atlantic  Avenue. 
Han  Francisco,  Paul  Seller  Electrical  Works. 


Aetna  Railway  Insulators, 
Anderson  Line  Material, 

fManulaciured  solely  by  ALBERT  &  J.  M.  ANDERSON, 

289  to  293  A  Street,  Boston,  Matt. 

Correspondence  Solicited. 


MANUFAOTUEEB  OF 

INSUXnATED    ElaEGTRIG   VnTLE, 

FLKXIBLE  COBDS  and  DAlEtJJES. 

«ao  and  aO«  North  Tliird  Street.       -        -        PHIIiADEItPHIA,  PA. 

iROLL-DROPs 

COMMUTATOB  BARS. 

FOREST  CITY  ELECTRIO  WORKS,       -       Clevel&nd,  Ohio. 


ELECTRICITY 

Mechanics,'  Mechanical  Drawing;  Architecture;  Architectural  Drawing  and  Design- 
ing; Masonry;  Carpentry  and  Joinery ;  Ornamental  and  Structural  Iron  Work;  Steam  f 
Engineering  {Stationary,  Locomotive  or  Marine);  Mailroad  Engineei'ing;  Bridge  i\ 
Engineering;  Municipal  Engineering;  Plumbing  and'Heating;  Coal  and  Metal  Min-  ^ 
ing;  Prospecting,  and  the  English  Branches. ,  Until  furtner  notice  experimental  ^■ 
apparatus  will  be  furnished  free  to  studenta.  Send  for  Free  Circalar,  stating  the  sub- 
ject you  wish  to  study,  to 

xhe  Jjntemational  Correspondence  Schools,  Scranton,  Pa. 


MANY  SWITCHES 

HAVE  COME  AND  PONE,  BUT  THE 

NEW  ENGLAND  SWITCH 

IS  STILL  THE 

PEER  OF  ALL. 

TET  THEM  AND  WONDEK  WHT  TOC  EVEE  USED 
ANY  OTHEE. 

0.  S.  PLATT,  -  88-102  Cannon  St.,  Bridgeport,  Conn 


WESTON  ENGINES. 


High  Pressure  Boilers. 

Complete  Power  Plants. 

Estimates  and  Drawings  Submitted, 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 

BEPBESENTATIVES. 

JULIAN  SCHOCL  S  CO.,  -  126  Liberty  St.,  N.  T.  OltJ. 
HOFFMAN-KUSSELL  CO.,  -  82  Laie  St,  Chicago,  nt 
SOEANTON  SUPPLY  &  MACH'T  CO..  -  Soranton,  Pa. 
TH03.  K.  CAKEY  i-  BEOS.  CO.,  26  LlBht  St., Baltimore,  Md 
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THE  EDISON 

INCANDESCENT 


jLAMP  I 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 


THE  LARGEST  USER  OF  INCANDESCENT  LAMPS  IN  THIS 

COUNTRY  says: 


f 


"Actual  tests  of  every  lamp  in  the  market,  either  in  this  - 
country  or  in  Europe,  show  that  the  new  type  Edison  lamp  | 
equals  or  surpasses,  as  to  life,  sustained  candle  power,  and 
all  other  desirable  features,  any  lamp  burned  at  the  same 
economy." 

AND  EVERY  OTHER  USER  OF  EDISON  LAMPS  CONCURS. 


w^pritte:  i^cdf?  cdljf? 


GENERAL  ELECTRIC  COMPANY, 

MAIN  OFFICE,  SCHENECTADY,  N.  Y. 

SALES  OFFICES: 

Boston,  Mass.,  180  Summer  Street.  Atlanta,  Ga.,  Equitab'e  Building.  Kansas  City,  Mo.,  New  York  Life  Building. 

New  York,  N.  Y.,  44  Broad  Street.  Cincinnati,  Ohio  420  West  Fourth  Street.  St.  Louis,  Mo.,  Wainwright  Building. 

Syracuse,  N.  Y.,  Sedgwich,  Andrews  &  Kennedy  Bldg.  Columbus,  Ob;o,  14  North  High  Street.  Dallas,  Tex.,  Corner  Elm  and  Griffin  Streets. 

BaSalo,  N.  Y..  Eiie  County  Savings  Bank  Building.  Nashville,  Tenn.,  30S  North  Summer  Street.  Helena,  Mont.,  Electric  Building. 

Philadelphia,  Pa.,  5cg  Arch  Sireet.  Chicago,  111.,  Monadnock  Building.  Denver,  Colo.,  505  i6th  St., 

Baltimore,  Md.,  227  East  German  Street.  Det  o't,  Mich.,  13  Rowland  Street.  San  Francisco,  Cal.,  15  Ptrst  Street. 

PittsboTg,  Pa.,  rimes  Building.  Omaha,  Neb.,  309  South  13th  Street.  Portland.  Ore.,  Front  and  Ankenv  Streets. 

Seattle,  Washington,  Bailey  Building. 
For  all  business  outside  the  United  States  and  Canada;  Foreign  Dept  ,  Schenectady,  N.  Y.,  and  44  Broad  Street,  N.  Y. 
For  Canada,  address  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Canada. 
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Partrick  A  Carter  Co. 

Western  Electric  Co. 
Beltlnff, 

Shultz  Belting  Co. 
BoUers. 

Abendroth  A  Root  Mfg.   Co. 

Babcock  A  Wilcox  Co.,  The. 

Erie  City  Iron  Wks. 

Fulton  Steam  Boiler  Wks, 

Moyes,  L,  M. 

Racine  Hardware  Co. 

Weston  Engine  Co. 
Books,  KlectrlcaL. 

Electrician  Publishing  Co. 
Bronze . 

Besly  &  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.,Ltd. 
Brushes. 

Bondreaux  Dyn.  Brush  Co. 

Central  Electric  Co. 

Partridge  Carbon  Co. 
Bnrelar  Alarms. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 
Cables(See  Insulated  Wires.) 
Cables,  Electric    ,  (See  In- 
sulated    Wires),     Copper, 

miieet  and  Bar, 

American  Elec.  Works. 

Brixey.  W.  R. 

Central  Electric  Co. 

Chicago  Ins.  WlreOo. 

Dearborn  Electric  Co. 

Eastern  Electric  Cable  Co. 

Elec.  Engr.  A  Supply  Co. 

Moore,  Alfred  p\ 

New  York  Ins.  wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Western  Electric  Co. 
Carbons.  Points  APlates. 
Central  Electric  Co,  ■ 
Corey.  R.  B. 
Deronde  A  Co  ,  A, 
General  lOlectric  Co. 
Partridge  Carbon  Co. 

Relsinger,  Hugo. 
Wertheim,  Ed. 
Western  Electric  Co. 
Ca.rriaG:<>8  and  Bangles. 

Henney  Uii^'gy  Co. 
ClecHM,  tViiicbmen's. 

Southgate  A  Co.,  W.  B. 
CompouDd. 
Standard  Paint  Co. 
Tornberg,  Edw.  K. 
Conduits. 
Central  Electric  Co. 
Interior  Conduit  A  Ins.  Co. 
National  Conduit  Mfg.  Co. 
Construction  A  Kepairs. 
C   A  C  Electric  Co. 
Crocker-Wheeler  Elec.  Co. 
Ft.Wayne  Elec.  Corporation 
Interstate  Com.  EI.  Const.  Co. 
Contractors  and  Biectric 
l^ieht    Plants. 
Arnold,  B.  J. 
Bain,  Force. 
Brush  Electric  Co. 
Bryan,  Wm.  H. 
C  A  C    Electric  Co. 
Crocker-Wheeler  Elec.  Co. 
Eddy  Elec.  Mfg.  Co. 
Fontaine  Crossing  A  El.  Co. 
Ft  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Interior  Conduit  A  Ins.   Co. 
Siemens  A  Halske  Elec.  Co. 
Standard  Electric  Co. 
United  Elec  improvement  Co 
Walkins,  Louis  E. 
Westinghouse  Elec  A  Mfg.  Co. 
Western  Electric  Go. 
Wcods  A  Co.,  C.  E. 
Copper. 
Besly  A  Co.,  Chas.  H. 
Miamlsburg  Electric  Co. 
Copper  Wires. 
Amencan   Electrical  Works. 
Besly  A  Co.,  Chas.  H. 
Briiey.  W.  R. 
Bunnell  A  Co.,  J.  H. 
Central  Electric  Co. 


,  E. 
and 


.  M. 


Fiberlte  Co.,  The. 

General  Elecirlc  Co. 

Independent  ElectrlcCo. 

National  India  Rubber  (Jo. 

Okonite  Co.  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 
CordBse. 

Samson  Cordage  Wks. 
Cranes. 

Harrington,  Son  A  Co 
Cross-Arms,    Pins 

Brackets. 

Anderson.  Albert  A  J 

Brady,  T.  H. 

Brodie  Electric  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Elec   Engr.  .V-  Supply  Co. 

Farr  Tel.  A  Const.  Supply  Co, 

Fibertte  Co.,  The. 

Nuttal  Co.,  R.  D. 

Partrick  A  Carter  Co. 

Cnt-Onts  and  Switcbes. 

Anderson.  Albert  A  J.  M. 
Andrae  A  Sons,  J. 
Brodie  Electric  Co. 
Bryant  Electric  Co. 
Bunnell  A  Co.,  J.  H. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Colgate  Co.,  Geo.  L. 
Crocker-Wheeler  Elec.  Co. 
Cutter  Electrical  A  Mfg.  Co. 
Dearborn  Electric  Co. 
Diamond  Electric  Co. 
I'.ddy  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Elec.  Engr.  A  Supply  Co. 
Electric  Proteciion  Co. 
Elec.  Selec.  A  Signal  Co. 
Emerson  Elec.  Mfg.  Co. 
Farr  Tel.  A  Const.  Supply  Co, 
Fiberlte  Co.,  The. 
Forest  City  Elec.  Wks. 
Forsyth  A  Fisk. 
Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Hart  A  Hegeman    Mfg.  Co. 
Huebel  A  Manger- 
Interior  Conduit  A  Ins.  Co. 
Little,  F.  P  Elec.  C.  A  S.  Co. 
Louisville  Elec.  Works. 
Nuttall  Co.,  R.  D. 
Partrick  A  Carter  Co. 
Perkins  El.  Switch  Mfg.  Co, 
Piatt,  O.  S. 
Wagner  Elec.  Mfg.  Co. 

Desks. 

Montgomery  Ward  A  Co. 
Bynamos. 

Brush  ElectrlcCo. 
C  A  C  Electric  Co. 
Central  Electric  Co. 
Crocker-Wneeler  Elec.  Co. 
Eddy  Elec.  Mfg.  Co. 
Elliott-Lincoln  Elec.  Co. 
Fontaine  Crossing  A  El.  Co. 
Ft.Wayne  Elec,  Corporation. 
General  Electric  Co. 
Interior  Conduit  A  Ins.  Co. 
Roth  Bros.  A  Co. 
Royal  Electric  Co. 
Siemens  A  Halske  Elec.  Co. 
Standard  Electric  Co. 
Walker  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.  AMfg.Co. 
Economizers. 
Fuel  Economizer  Co. 

Electric  Bailivays. 

Brush  Electric  Co. 
General  Electric  Co. 
Siemens  A  Halske  Elec.  Co. 
Weatinghouse  El. A  Mfg.Co. 
Electrical  and  Slectaani- 
cal  Engineers. 
Arnold,  B.  J. 
Bain,  Foree. 
Bryan,  Wm.  H 
Crocker- Wheeler  Elec.  Co. 
Eddy  Elec.  Mfg.  Co. 
Ford,  Owen. 
Thayer  Electric  Co. 
WaJkins,  Louis  E. 
Woods  A  Co.,C.  E. 

Electrical  Instruments. 

Anderson,  AlbertA  J.  M. 
Brodie  Electric  Co. 
Bunnell  A  Co.,  J.  H. 
Central  Electric  Co. 
Colgate  Co.,  Geo.  L. 
Dearborn  Electric  Co. 
Diamond  Electric  Co. 
Electric  Appliance  Co. 
Elec.  Engr.  A  Supply  Co. 
Interior  Conduit  &  Ins.   Co. 
NuttallCo.,  R.  D. 
Partrick  A  Carter  Co. 
Piatt,  O.  S 
Queen  A  Co.  Inc. 
Wagner  Elec.  Mfg.  Co. 


Electrical  Specialties. 

Allen.  L.  B. 

Clark  El.  Specialty  Mfg.  Co. 
Electric  Protection  Co. 
Interstate  Com.  El.  Const  Co. 
S.  K    C.  Specialty  Co. 

Electroliers,  etc. 

Edwards,  W.  S.  Mfg.  Co. 

Electro-Platins  Hacb'y. 

Besly  A  Co.,  Chas.  H. 
General  Electric  Co. 

Ensines,  «2ss. 

Otto  Gas  Engine  Wks. 

Eneines,  Steam. 

BaU  A  Wood  Co..  The. 

Chuse  A  Co.,  J.  F. 

Erie  City  Iron  Wks. 

Racine  Hardware  Co. 

Westinghouse  Machine  Co. 

Weston  Engine  Co. 
Ensravers. 

Chic.  Electro  A  Stereo  Co. 
Fan  Outfits. 

Central  Electric  Co. 

Dlehl  A  Co. 

Dleterlchs-Warwick  El    Co 

Emerfaon   Elec.  Mfg.  Co. 

Interior  Conduit  A,  ins.  Co 

Both  Bros.  A  Co. 
Eibre. 

Butler  Hard  Rubber  Co. 

Vulcanized  Fibre  Co. 
Fire  Alarms. 


I  Fuse  Wire. 

Briiey.  W.  R. 
I     Central  Electric  Co. 
I     Electric  Appliance  Co. 

FiberiieCo.,The. 
i     General  Electric  Co. 
t     Independent  Electric  Co. 

Cias  Ijisbtlne*  Electric. 

Partrick  A  Carter  Co. 
4iiears. 
Besly  A  Co.,  Chas.  H. 
Nuttall  Co.,  R.  D. 

<iieneralElec.  Supplies. 

Anderson,  Albert  A  J.  M. 
Andrae  A  Sons,  J. 
Besly  ACo.,  Chas.  H. 
Brodie  Electric  Co. 
Bryant  Electric  Co. 
Bunnell  ACo.,  J.  H. 
Central  Electric  Co. 
Chicago  Edison  Go. 
Colgate  Co.,  Geo.  L. 
Cutter  Electrical  A  Mfg.  Co. 
Dearborn  Electric  Co. 
Dieterichs-Warwick  El.    Go. 
Electric  Appliance  Co. 
Elec.  Engr.  A  Supply  Co. 
Electric  Protection  Co. 
Elliott- Lincoln  Elec.  Co. 
Emerson  Elec,  Mfg.  Co. 
Farr  Tel  A  Const.  Supply  Co. 
Forest  City  Elec.  Wks. 
General  Electric  Co 
Interior  Conduit  A   Ins.  Co. 
Little,  P.  p.  Elec.  C.  A  S.  Co. 
Louisville  Elec.  Works. 
Metropolitan  Electric  Co. 
Morris  &  MacCurdy; 
Partrick  A  Carter  Co. 
Perkins  El.  Switch  Mfg.  Co. 
Piatt.  O.  S. 
Queen  A  Co    Inc. 
Sioux  City  Brass  Works. 
S  K.C.  Specialty  Co. 
Standard  Tel.  &  Elec.  CoJ 
Thayer  Electric  Co 

C^lobes    and     Electrical 
Ci  lass  ware. 

Edgerton  Pottery  Co. 
Edwards,  W.  S.  Mfg.  Co. 
Hemingray  Glass  Co. 

(i^raplLlte  Specialties. 

Besly  A  Co.,  Chas.  H. 
Dixon  Crucible  Co.,  Jos. 

Hard  Bubber  Goods. 

Butler  Hard  Rubber  Co. 
Fiberlte  Co..  The. 
Newton  Rubber  Wks. 

Insulators  and  tnsulat- 

ins  Materials. 

Anderson,  Albert  A  J.  M. 
Andrae  A  Sons,  J. 
Brixey,  W.  R. 
Brodie  Electric  Go. 
Bunnell  A  Co.,  J.  H. 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Crocker-Wheeler  Elec.  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Dearborn  Electric  Co. 
Electric  Appliance  Co. 
Elec,  Eugr.  A  Supply  Co. 
Empire  China  Works. 
Farr  Tel.  A  Const.  Supply  Co. 
Fiberlte  Co.,  The. 
Hart  A  Hegeman  Mfg.  Co. 
Hemingray  Glass  Co. 
Interior  Conduit  A  Ins.  Co. 
Johns  Mfg.  Co.,  H.  W. 
Little,  F.  P.  Elec.  C.  A  S.  Co. 
Munsell  A  Co..  Eugene. 
National  India  Rubber  Co. 
N-ewton  Rubber  Wks. 
New  York  Insulated  WireCo. 
Nuttall  Co.,  R.  D. 
Okonite  Co.,  The. 
Partrick  A  Carter  Co. 
Phillips  Insulated  Wire  Co. 
Piatt  O.  S. 

Roebling  a  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Paint  Co. 
Standard  Underground  C.Co. 
Insulated      IVires      and 
Cables— Masnet  Wire. 
American  Electrical  Works. 
Brixey,  W.  R. 
Brodie  Electric  Co. 
Bunnell  A  CO..  J.  fl. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co, 
Dearborn  Electric  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
Elec.  Engr.  A  Supply  Co. 
Farr  Tel.  A  Const.  Supply  Co. 
General  Electric  Co. 
Independent  Electric  Co. 
Louisville  Elec.  Works. 
Metropolitan  Electric  Co. 
Moore,  Alfred  F. 
National  India  Rubber  Go. 
New  York  Insulated  WIreCo. 
Okonite  Co.,  The. 
Partrick  A  Carter  Co. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Co. 

Ijumps.  incandescent. 

Am.  Electrical  Mfg.  Co. 

Buckeye  Electric  Co. 

Central  Electric  Co. 

Columbia  Inc.  Lamp  Co. 

Dearborn  Electric  Co 

Electric  Appliance  Co. 

Ft.Wayne  Elec.  Corporation. 

General  Electric  Co. 

Globe  Electric  Light  Co. 

New  York  A  OnloCo. 

Partrick  A  Carter  Co. 

United  Elec.  Imp.  Co. 

Westinghouse  Elec.AMfg  Co, 
l^ishtning  Arresters, 

Colgate  Co  ,  Geo.  L. 

Diamond  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 
niasnet  Wire. 

(See  Insulated  Wires.) 
Mechanical  "nachlnery 

Besly  A  Co..  Chas.  H. 

Harrington.  Son  A  Co.,  E. 

Lukens  Iron  A  Steel  Co. 
Mica. 

Johns  Mfg.  Co.,  H.  W. 

Munsell  A  Co.  Eugene. 
Mining;  Apparatus,  Elec. 

General  Electric  Co. 


Motors. 

Andrae  A  Sons.  J. 
Brush  Electric  Co 
C  A"C  Electric  Co. 
■    Central  ElectrlcCo. 

Crocker-Wheeler  Elec.  Co. 
Dletenehs-Warwlck    El.    Co 
Eddy  Elec.  Mfg.  Co. 
Elec.  Engr.  A- Supply  Co 
ElhoU-LinrolnEleo.Co 
Ft.Wayne  Elec.  Corporation 
General  Electric  Co 
Interior  Conduit  A  ins    Co 
Lonlsyiiie  Elec.  Works.         " 
Roth  Bros.  &  Co 
Royal  Electric  Co 
Sioux  City  Brass  WorKs 
standard  Electric  Co 
Stanley  Elec.  Mfg.  Co 
Wagner  Elec.  Mfg  Co 
Walker  Mfg.  Co 
WestingbouseEl.&Mfg.  Co. 

"aCMIDg;. 

Besly  &  Co.,  Chas.  H 

Garlock  Packing  Co. 
Paints. 

Morris  A  MacCurdy 

Standard  Paint  Co 
Patents. 

Gooch,  Chas.  J. 
PhosphoF  Jtronze 

Phosphor  Bronze  Sm.Co.  Ltd 
Pianos  and  Orsans 

pFatta°.^r'"°*°'^^"'''- 

Baker  &  Co. 
Poles. 

Morris,  Tasker  &  Co 

Nuttall  Co.,  R.  D 

Valentine-Clark  bo  ■ 
Porcelain. 

Empire  China  Works 

General  Electric  Co 

Hemingray  Glass  Co 
^n,>'"s'ie''S,  £:iectrical 

Electrician  PubllshinK  Co 
Push  Bnttons. 

Central  ElectrlcCo 

Electric  Appliance  Co 

Partri       v  Carter  Co. 
Rbecstafs. 

Central  Electric  Co 

General  Electric  Co 
Sal  Auimonltte. 

Klipstein  ..t  Co.,  A 
sun  lirald 

Boston  Braid  Mfg   Co 
ISpeaklns  Tnbes 

Central  Electric  Co 

Electric  Appliance  Co 

Ostrander  A  Co    w   R 

Partrick  &  Carter  Co 
Speed  Indicators 

Besly  &  Co.,  Chas.  H. 

Colgate  Co.,  Geo  L 

Diamond  Electric  Co 

Queen  A  Co.  Inc. 
Steam  Heatins. 

Webster  *  Co.,  Warren. 
Storage  Batteries 

Boswell  &,  Co.,  D  E 

Bradbury-Stone  Eiec.    S    Co 

E  ectric-Power  storage  Co    ' 

Electric  Storage  Battery  Co 

Porter  &  Buerdorf. 
Street  Cars. 

Brill,  J.  Q.  Co. 

Tapes,  InsHlatlns. 

MxerS'.^R'"'''""'  «°'»» 
Central  Electric  Co 
Chicago  Ins.  AVire  Co 
Electric  Appliance  Co 
Moore,  Alfred  F 
New  \  ork  Insulated  Wire  Co 
Okonite  Co. ,  The 
Phillips  insulated  Wire  Co 
Roebling's  Sons  Co.,  J  a 
Simplex  Electrical  Co 
Standard  Paint  Co. 

''|'«Sr«P'»  Apparatus 

Electric  Appliance  Co 

Partrick  A  Carter  Co  ' 

Western  Electric  Co. ' 
Telephones     and     Tele- 
pbone  flaterial. 

Andrae  A  Sons  J 

Central  Electric  Co. 

Farr  Tel.  A  Const.  Supply  Co 

Forsyth  A  Fisk.  ^^'i  ^^■ 

Gillette,  E.  A  F. 

Gustafson,  W.  A. 

Mo  Telephone  Mfg  Co 

Partrick  A  Carter  Co. 

Phila.  Telephone  Co 

Public  Telephone  Co. 

Standard  Tel.  A  Elec  Co 

U.  S.  Tel.  Const.  Co.' 

Universal  Telephone  Co 

Western  Electric  Co. 

Western  Tel.  Const.  Co. 
Tr  an  sformers . 

Central  Electric  Oo. 

Diamond  Electric  Co. 

Ft.Wayne  Elec.  Corporation 

General  Electric  Co. 

Hornberger  Elec.  Mf?.  Co 

Louisville  Eiec.  Works 

Royal  Electric  Co. 

Stanley  Electric  Mfg.  Co 

Wagner  Elec.  Mfg.  Co. 
Trolley  Cord. 

Samson  Cordage  Wks. 
Tracks.  Blecrrlc  Car 

General  Electric  Co 

Westinghouse  El.  A  Mfg.  Co. 
Turbine  W^heels. 

Dayton  Globe  Iron  Works  (;o 

Leflfel  A  Co.,  Jas. 

Smith,  S,  Morgan 

Stlllwell-Bierce     A      Smith- 
Vaile  Co. 

Uni-versities . 

Chi.  Shorthand  Institute 

Int.  Corr.  Schools. 

Rose  Poly.  Institute. 

Scientliic  Machinist  Co. 
Water  Wheels. 

Lefiel  ACo.,  Jas 

Smith,  S.  Morgan. 
Wire,  Bare . 

Anderson.  Albert  A  J.  M. 

Besly  A  Co.,  Chas.  H. 

Bishop  Gutta  Percha  Co. 

Brixey,  W.  R 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Electric  Oo 

National  India  Rubber  Co 

Nuttall  Co.,  R.  D. 

Okonite  Co . ,  The. 

Piiilllps  Insulated  Wire  Co. 
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"SHIP" 


CORED 


(Trade  Msrb.) 


CARBONS  FOR  ARC  LAMPS, 


MANUFACTURED  BY 


SCHIFF,  JORDAN  ^  CO.,  VIENNA,  AUSTRIA. 

SEND  FOR  SAMPIiES  AND  PRICE  LIST  TO 

A.  DERONDE  lb  CO.,  ^°'-  ^«-'-  254  Front  St.,  NEW  YORK. 


WATERHOUSE-GAMBLE 
ARC  LAMPS. 

Plain  or  Ornamental. 

For  Direct  Incandescent  Circuits. 

Write  for  Catalogue  and  Prices. 

the: 

Most  Economical 
Lamp  Made. 


WE  MANnFAOTUKE 


INCANDESCENT  LAMPS, 

Switches,  Sockets,  Rosettes 
and  Receptacles. 


Complete  Stock  Carried  in  Chicago. 

THE  PERKINS 

Electric  Switch  Mfg.  Co., 

HARTFORD,  CONN. 

CHIRAGO.  PHILADELPHIA,  NEW  YORK.  BOSTON, 

1536  Monadnock,  806  Walnut  Street,      219  Havemeyet  BIdg.,      182  Summer  St., 

G.  W.  CONOVER,  Mgr.        0.  D.  Pierce,  Mgr.  C.  I.  Hills,  Mgr.  F.  B.  Smith,  Mgr 


THE- 


UNITED  ELECTRIC 
IMPROVEMENT  CO 

OFFICE  AND  WORKS: 

19th  St.  and  Allegheny  Ave.,  PHILADELPHIA,  PA. 


New  Discounts 
Series  Incandes- 
For  all  Systems 
Current.  Candle- 


on  Standard 

cent  Lamps 

and  for  any 

Power  or  Base. 


TRIAL  ORDER  SOLICITED. 


Alternating  Current   Generators,    Transformers,  Motors, 

Arc  Lamps  and    Switchboard  Equipment 

for  Central  Stations. 

WRITE  FOR  DESCRIPTIVE  CATALOGUE. 


Multipolar  and  Bipolar  Direct  Current   Dynamos  and  Ap- 
purtenances for  Isolated  Plants. 
Improved  Long  Distance  Series  Incandescent  Apparatus 
and  Supplies. 

OOREESPONDENOE  SOLIOITED.  SATISFACTION  OCAEANTEED. 


The   Electra''  Carbons. 

IMPORTED 

HIGH  GRADE  NUERNBERG  CARBONS 

FOR  DIRECT  CURRENT  ARC  LAMPS.  FOR  ALTERNATING  CURRENT  ARC  LAMPS. 

Are  the  most  economical  and  efB.cient  manufactured.    They  produce  a  very  brilliant 
and  absolutely  steady  light,  burning  without  any  dust. 

HUGO  REISINGER, 


•TRADE     MARK- 


-TRADE     MARK- 


NO.  38  BEAV£R  STREET.  NEW  TORK. 

Sole  Importer  for  the  United  States    and   Canada. 


Tune  22,  1893 
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.'They  can't  hold  a  candle  to  it."  . 


\o  other  Fan  Motor  equals  the 

LUITDELL 


in   perfection   of  design 
harmony  of  proportion 
excellence  of  finish 
meritorious  work 
noiseless  action 
current  economy 
anything: 


...The  proof— compare  a  LUSDELL  with   any   other   that   you 
ever  saw.  and  abide  by  your  own  judgment. 

^      Central  Electric  Company,      /S£\ 

*^^  173-175  Adams  5t..  V«^ 

CHICAGO. 


Competition 

^^^■^in  Chicagfo 

Has  been  unusually  fierce  on  Fan 
Motors,  and  it  is  significant  that  there 
are  about  as  many  Lundell  Fans 
doing  service  here  as  all  others  com- 
bined. Go  to  the  Theatres,  Restau- 
rants, Offices,  Clubs,  Hotels  and  you 
will  find  a  Lundell  ahead  of  you  fixing 
things  up  comfortably. 

It's  the  quality  that  tells. 

Customers  have  the  opportunity  of 
comparing  all  kinds.  They  buy  the 
Lundell.  You  can  sell  them  just  as 
easy  as  we  can.    Have  you  tried  it? 


In  line  with  our  aim 

To  offer  only  the  highest  grades  of  Electric  Street  Railway  special- 
ties, we  have  secured  the  General  Western  Agency  for  the  Billings  and 
Spencer  Drop-Forged  Trolley  equipments  and  Commutator  Segments. 
These  several  devices  represent  the  best  work  that  has  been  accomplished 
in  overhead  construction  appliances. 


Western 

Buyers 

Will  be  able  to  supply 
themselves  from  our 
Chicago  Stock  with  much 
less  expense  and  time  than 
formerly.    All  orders  will 
be  given  prompt  and  careful 
attention. 


Commutator  Segments  drop-forged  from 
rod  of  pure  lake  copper. 


Railway  Catalogue  to  any  address. 


Central  Electric  Company, 


Interior  Conduit. 


173=175  Adams  St., 

CHICAGO. 


Pharos  Lamps. 


DOANir'Hcc.  S  Kansas  City,  Ho.:  Gate  City  Eiectric  Co. 
KKAJNCntS.  <  c.    I  niiic!  Southern  Electric  SuddIv  Co. 


St.  Louis:  Southern  Electric  Supply  Co. 


Some  Anecdotes  of  Napoleon. 

Baipe}^s  Bazaar.    - 

In  his  busiest  hours  Napoleon  Bonaparte 

was  kind  to  children.    At  the  battle  of  Aus- 

teriitz  a  little  girl  asked  him  for  his  auto- 

sraph. 

"Certainly,  'my  child,"  said  he.  Then 
turning  to  one  of  his  aides,  he  cried.  VStop 
Ihe  b'attle  for  ten  minutes.  I  wish  to  write 
my  name  for  -this  child." 

■■It  will  not  take  ten  minutes,  will  itV" 
asked    the    child. 

"Yes,    quite;"    returned    Napoleon.     "I've 
a  much  bigger  name  than  I  used  to  have." 
At  the  battle  of  Waterloo,   when   the  day 
was  over,  an  aide  riding  hastily  to  the  Em- 
peror's side,  cried  out,  breathlessly: 
■■Sire,  the  battle  is  lost." 
"Good,"    returned    the   Emperor.     "Let    ii 
stay  lost..  I  don't  want  it  any  more." 

Listening  to  a  discussion  among  his  offi- 
cers as  to  the  value  of  a  Bame.  Bonaparte 
once  said,  "It  has  much.  Do  you  suppose 
that  1  could  ever  have  become  Emperor  of 
Fiance  if  my  name  bad  been  Skaggs'^  No, 
!ni.  The  Frencb  will  stand  a  great  deal. 
but  Emperor  Skaggs  would  have  aroused 
their   deepest   animosity." 


The  Discouraged  Farmer. 

Atlanta  Conslitution. 
In   spite  o'  all   the  croakers  say. 
The  land's  still  here  for  makin'  bay; 
(The  only  trouble  is,  I'm  'fraid. 
We  jest  can't  live  nntel  it's  made!) 
In  spite  0'  prophesyin'  ill. 
We've  got  the  mule  and  mortgage  still; 
(The  only  thing  that  makes  me  sigh. 
Won't  have  'em  when  the  crap's  laid  by!) 
In  spite  o'  weather  cold  an'  rough 
The  trees  will  give  us  fruit  enough; 
(The  only  thing  that  makes  me  blue, 
They'll  levy  on  the  fruit  trees,  too!) 
In  spite  o'  all  the  fret  an'  fuss. 
Th^  good  Lord  will  take  care  o'  us; 
(The  only  question  hoverin'  nigh 
Is^kin  we  live  untel  we  die?) 


As  to  His  Own  Knowledge. 

"Banks."  said  Rivers,  "speaking  about  the 
finances,  "isn't  there  what  .vou  call  a  'bet- 
ter feeling'  now?" 

"No,  Rivers."  replied  Banks,  absent- 
mindedly  exploring  his  vest  pocket  with  his 
thumb  and  finger.  "There  is  no  improve- 
ment in  the  feeling." 


A  Fearful  Leak, 

The  April  fire  loss  in  the  United  States 
was  .$11,018,150,  which  is  $500,000  less  than 
the  loss  in  April,  1894,  and  a  gain  of  more 
than  $3,500,000  over  the  same  month  in  1893. 
But  the  loss  for  1S95  up  to  May  1  is  .$49,513,- 
250,  while  last  year,  for  the  same  time,  the 
total  was  $42,553,100.  At  this  rate  the 
United  States  will  lose  in  the  next  century 
by  conflagrations  over  .$11,000,000,000.  It  is 
afearful  leak,  and  very  little  is  being  done 
to  prevent  it. .  An  exception  to  this  may  be 
stated  in  favor  of  electrical  wire  work. 
Leading  efectrical  men  seem  to  be  keenly 
alive  to  the  necessity  of.  careful  construc- 
tion iu  order  to  minimize  the  risk  of  fire 
as  a  result  of  crossed  or  imperfectly  insu- 
lated wires.  Probably  their  greatest  ad- 
vance in  this  respect  has  been  in  the  adop- 
tion of  brass  and  iron  armored  interior 
conduit.  Wired  with  this  system  a  building 
is  absolutely  safe  from  danger  of  tire  in 
this  direction. 


"Proverbs,  was  largely  the  ruin  of  me," 
said  Mr.  Everett  Wrest.  "How?"  asked  the 
sympathetic  citizen.  "Take,  for  instance, 
that  one  about  the  race  not  bein'  to  the 
swift.  I  guess  that  there  has  made  me 
lose  more  money  on  40-to-l  shots  than  would 
burn  a  wet  dog."— Cincinnati  Tribune. 


A  bad  break  in  a  curate's  sermon  is 
reported  in  the  Church  Times.  After  ap- 
pealing to  the  old  with  "And  you  old  men 
with  your  hoary  head,"  he  turned  to  the 
young  men  with  the  appeal:  "And  you 
young  men  with  your  blooming  cheek,"  He 
tried  to  change  the  phrase  but  it  was  too 
late. 


"Wonderfiul,  isn't  it."  began  the  Cheerful 
Liar,  "what  narrow  escapes  children  run 
when  they  are  too  small  to  take  care  of 
themselves!  I  marvel  sometimes  that  any- 
body ever  lives  to  grow  up."  "Well,  what 
now?"  said  the  Man  Who  Was  Being  Bored, 
resignedly.  "Ob,  nothing  much.  My  young- 
est child  fell  out  of  the  second-story  win- 
dow this  morning."  "You  don't  say  so? 
And  tbe  little  creature  was  not  hurt  at  all? 
Miraculous!"  "Not  so  surprising.  You  see 
there  was  one  of  these  patent  lawn-spriklers 
playing  right  under  the  window,  and  when 
the  baby  fell  into  the  stream  it  tossed  him 
back  and  kept  him  tumbling  in  the  air  till 
1  rushed  in  and  caught  him.  Got  pretty 
wet,  but  there  was  no  damage  done.  But," 
added  tbe  Cheerful  Liar  gloomily,  "it 
proved  an  expensive  accident,  after  all." 
"How  was  that?"  "There  was  a  water 
inspector  passing  at  the  time,  and  when 
he  saw  tbe  affair  he  came  in  and  fined  me 
$10  for  using  so  big  a  stream." 
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The  C  &  C  Electric  Co. 


MANUFACTURERS    OF 


Bipolar  t^  Multipolar  Dynamos, 

Automatic  and  Hand  Controlled  Motors, 

Complete  Plants  for  Power  Transmission, 

Isolated   Lighting  Plants,     Central  Station  Apparatus. 


With  our  Extensive  Works  we  are  prepared  to  fill  promptly 
all  orders  for  1  H.=P.  to  250  H.=P. 


GENERAL.    OFFICES  : 


WORKS : 


143  LIBERTY  ST.,  NEW  YORK. 


GARWOOD,   N.J. 

On  Central  R.  R.  of  N.  J. 


{  CHICAGO,  Monadnock  Building. 
BRANCH  OFFICES:-  BOSTON,  63  Oliver  Street.    CLEVELAND,  Cuyahoga  Building. 
(  PHILADELPHIA,  633  Arch  Street. 


"MESTON" 

Alternating 
Current 

CEILING  FAN 


Slow-Speed. 
Direct-Acting  Motor 

52  and  104  Volts. 
16,000  Alts. 


Regulates  to 
any  speed. 

Sweep  of  Blades 
5  feet. 

Width  of  Blades 
9  inches. 

Speed  20  to  144 
Turns. 

Power  Consump- 
tion at  full  speed 
80  Watts. 


THE  EMERSON  ELECTRIC  MFG.  CO. 

1108.  1110,  1112  St.  Charles  St.,  ST.  LOUIS,  MO. 


MOULDED  HICA 


TROLLEV  LINE  INSULATORS. 


Hangers,  Pull-Overs, 
Bracket  Arm   Insulators 
Insulated  Crossings, 
Frogs,  Rail  Bonds,  etc. 


Section  Insulators,  Feed-In 
StrainsTwith  Double  Insulation, 
"H.  W.  J."  Mechanical  Clip, 
Feed  Wire  and  Tree  Insulators,  etc. 


TTTTT.n  A 'R'RSn^O'M*  Heat-proof  Insulation  for  Oontrollers,  Magnet 
V    «J  a^v^xl..UXLIV3  X  KJXX  Spools,  Bnshings,  Etc.,  Etc. 


H.W.JOHNS  MFG.  CO., 

240-243  Bandolph  Street,  Chicago. 


PHILADELPHIA. 


Receivers'  Sale, 

By  authority  of  the  Supreme  Court,  stock 
of  Electric  Construction  &  Supply  Co., 
consisting  of  "Ward"  and  "Knight"  lamps 
and  parts  of  same;  carbons,  domestic  and 
imported;  search  lamps,  iron,  with  parabolic 
reflectors.      For  list  of  fittings  and  material 

address         CHAUNCEY  G.  PARKER. 
THAD.  T.  GROVER, 

14  Cortlandt  Street,  New  York. 

Sale  closes  two  months  frctn  date. 


Receivers. 


The  Tilden 
Watchman's  Electric 
Time  Recorder. 

THE  LATEST  AND  MOST  PERFECT  STATION 
RECORDER  UPON  THE  MARKET. 

IT    CANNOT    BE    TAMPERED    WITH  -  FALSE 
RECORDS  CANNOT  BE  MADE  UPON  IT. 

Ordinary  electric  press-buttons  can  be  used  for  operating  thia  clock, 

or  we  can  fnraieh  our  non-interferable  buttonB  with  teya 

when  desired.     Write  for  prices. 

W.  B.  SOUTHGATE  &  CO., 

GENERAL  AGENTS, 

146  "B"  Franklin  St.,      BOSTOST,  MASS. 


AN  EMP>HATIC  SUCCESS! 
THE  DIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 


DIEHL   &   COMPANY,  385   BROADWAY,   NEW   YORK. 
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^^  Will  Yon  Be  In  It?    Yes! 

USE  THE  BOUDREAUX  DYNAMO  BEUSH. 
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THE  BOUDREAUX  DYNAMO  BRUSH  CO., 

Mailers  Building,  CHICAGO.  Postal  Telegraph  Building,  NEW  YORK.  ^P' 

C^       Sole  Agent  for  Canada,  B.  E.  T.  PEINGLE,  Montreal,  Que.  Sole  Agent  tor  New  England  States,  ALTON  D.  ADAMS,  Boston  <S5^     . 

•  Sole  Agents  for  the  Pacific  Coast,  J.  W.  BROOKS  &  CO.,  120  Sutter  St.,  San  Francisco,  Cal.  V^ 
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BTTCSETE 


QUALITY 
UNEQUALED. 

FACTORY 

PRODUCTION 

TRIPLED. 


Monadnock  Building,  Chicago.        THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,' O. 


ROYAL  ELECTRIC  CO., 


PEORIA, 
ILL., 


91  tKUFACTUBEBS  OF  THE 


cc 


ROYAL  ALTERNATOR." 

No  Commutator!     No  Moving  Wire!      Efficiency  High!      Regulation  Close!     Fully  Guaranteed! 

TRANSFORMERS  OF  ANY  DESCRIPTION.   DIRECT  CURRENT  GENERATORS  AND  MOTORS. 

EASTERN:-H.  B.  COHO  &  CO.,  203  Broadway,  New  York. 
CENTRAL  WESTERN:  -E.  B.  HILLMAN  &  CO.,  Peoria,  III. 
SOUTHWESTERN:-GINOCCHIO  ELECTRIC  CO.,  Dallas,  Texas. 

EDDY  GENERATORS 

Direct  Connected  or  Belted  for  Electric  Railways,  Central  Stations,  Isolated  Ligbting  or 

EDDY  MOTORS— SLOW,  MEDIUM  OR  HIGH  SPEED. 

We  build  all  necessary  apparatus  for  the  transmission  of  Electrical 
Power  tJirough  factory  or  other  buildings. 

THE  EDDY  ELECTRIC  MFQ.  CO., 

WINDSOR,  CONN. 

KEW  TOBK  OFFICE,  HATEDIEITEB   BliDd. 

REPRESENTED  BY: 

Walter  C  Mclntire  Jt  Co. ,  506  Commerce  St.,  Phlladelpbla,  Pa. 
Western  Blectrlcal  Supply  Company,  St.  liOUIe.Mo. 

F.  P.  liittle  Electrical  Constraction  *  Supply  Co  ,  Buffalo,  SI.  Tf 
W,  T.  Osborn,  Kansas  City,  Uo. 

I>.  P.  4,iOSI.IN£,  30  Olyer  St.,  Boston,  mass. 

All  Our  Apparatus  Guaranteed  as  Represented. 
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NCANDESCENT  LAMPS. 


MANUFACTURE 
THE 


GLOBE 


PP  LIFE  AND 
EFFICIENCY 
GUARANTEED. 


New  Process  of  Exhaustion  by  Mechanical  Vacuum  Pump.     Absolutely  Dry  Vacu"m.     Samples  and  Prices  Furnished 

on  Application.     Correspondence  Solicited, 

QLOBE  ELECTRIC  LIGHT  CO.,  6  Clifton  St.,  ROXBURY,  MASS. 


j^<s^:^^T^  w^i^r<iTE:2Z). 


vstfritte:  i_j^. 


HELIOS  ELECTRIC  COMPANY, 

Factory  and  Offices, 

1310  Filbert  Street,  Philadelphia,  Pa. 

We  have  no  Stock  nor  Old  Style  Lamps  that  we  must 
get  rid  of  at  any  price— no  junk. 

THE  HELIOS  LAMPS 

Are  the  latest  pattdns  and  newest  type.  Our  Lamps  are  much  in  advance  of  any  lamp 
now  on  the  market,  because  they  are  New  and  of  Latest  Designs. 

Oar  ALTERNATING  LAMPS  have  Reflector  Plates.  Our  DIRECT  CURRENT 
Lamps  do  not  see-saw.  Our  Focusing  Lamps,  both  Direct  and  Aliernating,  are  espe- 
cially adapted  for  photo-engraving  and  stereopticon  work. 


Anchor  Electric  Co..  New  EDgland  Agents, 

Boston,  Mass. 
Central  Electric  Co.,  Western  Agents,  Chicago. 
Moore  &  Baylis,   Agents  for  Western   New  York, 

Buffalo,  N.  ¥., 
Globe  Electrical  Supply  &  Construction  Co.,  New  York 

City  Agents,  Vandam  and  Greenwich  Streete, 

New  York. 


Mountain  Electric  Co.,  Agents  for  Colorado,  Utah, 
Wyoming  and  New  Mexico,  Denver,  Col. 

Machinery  Supply  Co..  Agents  for  Southern  Cal- 
ifornia and  Arizona,  Los  Angelep,  Cal, 

W.  T.  M.  Mottram,  Agent  for  Texap,  Dallas,  Tex. 

Canadian  General  Electric  Co.,  Canadian  Agents, 
Toronto,  Canada. 

California  Electrical  Works,  San  Francisco,  CaU 


ELECTRICAL 
SUPPLIES. 


WESTERN  ELECTRIC  CONPUIT, 


CHICAGO. 


NEW  YORK. 


Chicago  Insulated  Wire  Co., 

15  3    LAKE    ST.,     CHICAGO. 

FULL  STOCK  ALWAYS  ON  HAND. 

Weatherproof  Copper  Wire  and  Cables.  Weatherproof  Galvanized  Iron  Wire,  double  braided. 

Hard-drawn  Copper  Wire,  triple  braided.  Magnet  Wire— sf"»^fc  in  Chicago  <ilivays. 

Magnet  Wire,  silk  covered.  Cabled  Magnet  Wire.  Annunciator  Wire.  Annunciator  Cables. 

Office  Fixture  and  Tie  Wire. 
Wire  Clothes  Lines,    Bare  Copper  Wire,  Stranded  Copper  Wire,  Cables  and  Telephone  Cords. 


SWITCHES,  -  FAN  MOTORS 


OUR  1595  FHN  MOTORS 

Have  speed  regulators  on  both  Alternating  and 

Direct  Current. 
Are  the  most  economical  in  operation. 
Give  the  strongest  breeze. 
Are  the  most  symmetrical  in  design. 
Have  the  handsomest  guard. 

Waper  Electric  Mfg.Co., 


Fan  Motor  with  Guard. 


ST.    nLiOTJIS. 


Speed  Be^ulator  on  A.  C.  llotor. 


BOSTON:  620  Atlantic  Avenue. 
PHILADELPHIA:  1000  Betz  Building. 
CINCINNATI:  161  West  Pearl  Street. 
MINNEAPOLIS:  249  Second  Avenue  South. 


AGENCIES: 


TORONTO,  CANADA:  W.  A.Johnson  Electric  Co. 


CHICAGO:  1564  Monadnock  Block. 
SAN  FRANCISCO:  54  Second  Street. 
DALLAS:  Trust  Building. 
NEW  ORLEANS:  110-114  Baronne  Street. 
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THE  FREEMAN 


BATTERY 


Estimates  Furnished 

on  Application. 
Prompt  Delivery. 


CELLS. 


Standard  Sizes 

Always  on 

Hand. 


The  composition  used  in  the  manufacture  of  these  battery  cells  makes  them  positively  acid-proof,  which  result  has  never  before  been    accomplihsed 
providing  additional  strength  to  such  an  extent  that  this  cell  can  be  used  where  no  other  would  be  practical. 

THESE  CELLS  ARE  A  NEW  PRODUCTION  AND  FULLY  GUARANTEED. 


AGENTS  WANTED  IN  ALL  CITIES. 


WRITE  US  FOR  INFORMATION  AND  CATALOGUE. 


-T^js:- 


Newton  Rubber  Works, 

Newton  Upper  Falls,  Mass. 


Our  Revr  %  Electric  Ligkl  and  Power  ConlroUers 


HAVE  BEEN  ADOPTED  BY  CENTRAL  STATIONS 
OPERATING 


5,000 


ARC     LAMPS    AND 


60,000 


INCANDESCENTS. 


They    are   the  Only   System   which   will   Cut  ^^  your 

Motors,  Arc  Lights,  Converters,  Transformers, 

from  your   Central  Station. 


OUR  GENERAL  WESTERN  AGENTS  ARE 

WALLACE  ELECTRIC  Cdi  ^^^  "^ardorn  sl,  Chicago. 

ELEflTRTfi  mEOTflR  A  SIGNAL  flfl  4S  Broadway.  HewTnrlc. 


-J 


TUSlM 
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The  M.iB.  Telephone  Co. 

Own  letters  patent  No.  361,124, 
issued  April  1 2, 1 887,  which  covers 
all  possible  forms  of  Battery  Trans- 
mitters in  which  the  Electrodes  are 
not  in  constant  contact,  and  they 
are  not  affected  in  any  way  by  the 
Berliner  Transmitter  Patent.  Send 
in  your  orders. 

THE  U.S.  TELEPHONE  CONSTRUCTION  CO, 

GENERAL  AGENTS, 

Bullitt  Building,      .      .      Philadelphia. 


p.  L.  SPOONER,  President.  C.  E.  BB0S8,  General  Manager. 

B.  B.  CLARKE,  Vice-Prest.  H.  0.  DODGE,  Gen'l  Supt. 

S.  S.  KILVINGTON,  2d  Tlce-President, 


E.  W.  BATOHELDER,  Secretary. 

E.  M.  LAMP,  Treasurer. 

C.  F.  LAMB,  General  Attorney. 


THE  STANDARD 

Telephone  and  Electric  Co., 

l^-A.IDIS03Sr,  "WIS.,  XJ.  S.  -A.. 

MANCTACTUBEBS  OF  THE 

STANDARD  LOUD  SPEAKING  TELEPHONE, 

Employing  Milde  Microphone. 

U.  S.  Patent  granted  April  17,  1894. 

Perfect  in  Detail,  of  Highest  Efficiency,  and  Best  Possible  Elec- 
trical and  Mechanical  Construction. 

Standard  Telephones 


Sole   Ageata    for    the    United 
Statea  f  or  the  celebrated 


Milde  Battery 
Transmitter. 


Sensitive  ae  a  Blake, 
Powerful  as  a  Solid-back. 
No  adjustment  required. 
Will  not  Pack  or  get    out    of 
order. 


For  Simplicity,  small  dimen- 
sions, entire  molticontact, 
and  powerful  transmission  it 
has  no  equal.  Adopted  by 
Governments,  Exchanges  and 
Railways  in  EUROPE,  ASIA 
and  SOUTH  AMERICA. 

LONG  AND  SHORT  DISTANCE 


Have  been  adopted  by  Tele- 
phone Exchangee,  Leading 
Railway  Oompanles  and  Cor- 
porations. throQghout  the 
United  States,  for  long  distance 
work  after  severe  comparative 
tests. 


Our  Warehouse 
Telephone  System 

Is  in  UF6  in  Public  Buildings, 
Banks,  "WtioleBale  Houses  and 
Factories. 

Contractors  for 
Complete  Telephone 
Exchanges 

For  Cities,  Towns  or  Tillages, 
Toll  Lines  and  Warehouse 
Plants. 

(Non-Infrlnging:  ) 

Tho    Mildo    Tra  nsmittop  ^^^  received  the  following    awards:— Gold    Medals    at    Havre, 
I  lie    milUC     ■  I  allSllllllCi    Barcelona,  and  Brussels,  1887-83;  eight  Gold  and  Bronze  Medals, 
Paris,  1889;  Gold  Medal,  Edinburgh,  1890;  Hors  Ooncours,  Paris,  1890,  Chicago,  1893,  and  numerous 
others.  COaiPARISOK  IMTITED. 

Trial  Instruments  sent  to  any  2>art  of  the  United  States, 
Many  leading  Supply  houses  handle  our  apttaratuw  exclusively, 
Prices  moderate.  Liberal  discoiint  to  dealers  ordering  in  Quantities. 
Correspondence  Solicited. 

We  Sell  on  Merit,  and  will  G-uarantee  Perfect  Satisfaction, 

The  S.  K.  C.  Spark  Arrester, 

STORM  AND  BUG 
PROTECTOR.   ' 

Clieap,  Durable,  Effective, 
Ornamental, 
Readily  Applied, 
Operates  Perfectly. 

Manufactured  by  the 


r' 


S.  K.  G.  SPECIALTY  COMPANY, 


Western  Agents;  Wallace  Electric  Co.,  306  Dearborn  St.,  Chicago. 
New  England  Agent:    Fred.  P.  Barnes,  Equitable  Bldg.,  Boston,  Mass. 


PITTSFIELD,  MASS. 


■   ■ 

This  company  Is  mannfacturing         A  Compound  Magnoto  Telephone 

Which  it  sella  outright  under  a  guarantee  both  as  to  efficiency  and  as  against  Infringement  of  patents. 
It  talks  as  well  over  one  hundred  miles  as  any  other  Telephone  talks  over  one  mile. 
This  company  is  also  prepared  to  fully  equip  Telephone   exchanges,    (furnishing  everything  from 
the  telephone  to  the  wire  and  poles).    Private  lines.  Factory  plants,  etc.,  and  do  all  binds  of  construo- 
tion  work.     Send  for  circulars  and  price  lists. 

1VE8T£B1V    T£IiEPHONE:    CONSTRUCTION   CO., 

539,  540  and  541  Slonadnock  Blk.,  Chicago,  111. 


BLAKE  TRANSMITTERS. 

C09IPli£TE,  83.O0  EACH. 

In  Walnut  and   Oak  Gases. 
Blake  Transmitter  Castings,  $1.00. 

Philadelphia  Telephone  Co., 

Box  707.  Philadelphia. 


TELEPHONES 

Universal  Telephone  Co., 

Indianapolis,  Ind. 


$5  TO  $1S  TBIaEPHONESS. 

Supplies  of  Every  Description. 

Transmitters  (Blake  Pattern);  Hunnlng  Sliver  Diaphragm  or  Magneto  Receivers;  Magneto 

Bells;  Wire  Cross  Arms;  Insulators;  Induction  Colls;  Backboards;  Switches;  Batteries, 

etc.      Wholesale  Prices  to  Dealers. 

Farr  Telephone  &  Const.  Supply  Co.,  IWfrs., 

Sales  Store  and  Office,  343  Dearborn  St.,  Ghicaso. 

Western  Agents  lor  DANBUKY  ELEOTRICAL  WORKS, 


The  Telephone  Hand-Book. 


HERBERT  LAWS  WEBB. 


Price  $1.00. 


The  only  complete  and  practical  work  of 
its  kind  on  the  market. 


FDBIi;SH£D  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Bulldlag,  Chicago. 


Telephone  Exchange 


UP-TO-DATE. 

WITH 

NOVEL 

FEATURES. 

Furnished  to 
Construction 
Companies 
or  Consumers. 

Write  for  prices. 


FORSYTH  &  FISK, 

Room  32  Manufacturers  Building, 

Corner  Canal  and  Bandolph  Sts.,      CHICACiiO. 


THIS  TELEPHONE 

IB  CALLED  THE 

Loi  mstaflce, 

No.  I. 

Will  speak  one  thousand  miles 
on  a  properly  constructed 
line.  Ton  can  hear  a  watch  tick 
one  hundred  miles.  Is  that 
satisfactory?     If  so,  write  to 

W.  A.  GUSTAFSON, 

JOIilET,  1I«L., 

For  prices  and  information. 
Send  business  card,  I  sell  to 
the  trade  only. 


Telephone  Troubles 

And  How  To  Find  Tbem. 

Sixth  Edition  Jnst  Out. 

Sent,  Postpaid,  25  Cents  Per  Copy. 

Address  \t .  H.  HYDE  &   CO.,  Publishers, 

Drawer  11,  Milwaukee,  Wis. 

01XI>  UMIAKS 

For  any  electrical  book  pnbllsbed  filled 
promptly  on  receipt  of  price. 

ELEOTRIOIAN  PUBLISHING  COMPAST 
6  LabeBlde  Bnlldlng,  Ohloogo. 


Headquarters  for 


TELEPHONES, 

RECEIVERS, 

TR4NSMITTERS, 

MAGNETO  and 

EXTENSION  BELLS, 

WIRE  AND  CORD, 

WOOD  BRACKETS, 

GLASS  INSULATORS. 

The  Most  Complete 
Stock. 


'J 

MILWAUKEE,  •  WIS. 

Our  lostruments 
are  absolutely 

NON-INFRINGING. 


Special  Agent  for  Okonite  Wire. 


T 


ELEPHONES 

FOR  ALL  PURPOSES,  AT  THE  LOWEST  PRICES. 
SEND  FOR  CATALOGUE. 

MISSOURI  TELEPHONE  MFG.  CO.,  **^"*  *"J?.io!fiV  mo. 


Magneto  Bells 


AND 


standard 
Goods. 
A^  No 

**^     Infringements. 


TELEPHONES. 


Get  Our  Prices 

Before 

Purchasing 

Elsewhere. 


E.  &  F.  GILLETTE, 


BAYPORT,  COSIN. 


fimc 
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WESTERX    ELECTRICIAN. 


Westinghouse  Electric  &  Manufacturing  Company, 

ALTERNATINB  CURRENT  FAN  MOTORS. 

We  offer  for  the  first  time  a  single-phase  induction  Fan  Motor. 

No  Brushes, 

No  Commutator, 

Babbitted  Bearings^ 

Cannot  Burn  Out, 
Low  Priced. 

Requires  lubricating  but  once 
During  the  Season. 

These  motors  are  manufactured  under  the  patents  of  Nikola  Tesla,  which  broadly  cover  the  principles  of  their  de- 
sign. The  Westinghouse  Electric  &  Manufacturing  Company  is  the  only  company  authorized  to  make  and  sell  motors 
of  this  type. 

WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  COMPANY, 

:E=iTTSB'cri3a-,  i=-A-. 

Branch  Offices  in  all  Leading  Cities. 


SAWYER-MAN  INCANDESCENT  LAMPS 

With  Bases  to  Fit  Any  Socket. 


P 


We  have  now  resumed  the  manu- 
facture of  the  well-known  Sawyer- 
Man  Lamps,  on  a  scale  to  meet  any 
possible  demand. 

We  have  adopted  new  methods  of 
manufacture  which  add  to  the  ap- 
pearance and  quality  of  our  lamps, 
and  make  them  by  reason  of  their 
efficiency  and  long  life,  the  cheap- 
est and  best  lamps  ever  offered. 


PLAIN   LAMPS. 

8,  10  and  16  candle  power  lamps 25  cents  each. 

20  and  25  candle  power  lamps 30  " 

32  candle  power  lamps 38  " 

16  candle  power  street  car  lamps 25  " 

16  candle  power  street  car  lamps,  anchored .32  " 

ORNAMENTAL  LAMPS. 

8,  10  and  16  candle  power  lamps 30  cents  each. 

20  and  25  candle  power  lamps 35  " 

Discounts  according  to  quantity. 
For  etching  the  plain  or  ornamental  lamps,  3|  cents  each,  net. 

COLORED  LAMPS. 

"Dipped"  lamps  in  red,  blue  or  green,  5  cents  each,  net,  additional. 

Boxing  and  packing  at  cost. 
Prices  are  subject  to  change  without  notice. 


Westinghouse  Electric  &  Manufacturing  Company, 


>^I_JF=R^,    F=»i^. 


Branch  Oflaces  in  all  Leading  Cities. 
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'TRILB(0)Y' 

M 


REVISED. 


ARE  YOU  SUPPLIED 

With  our  latest  prices  on  seasonable 
articles  such  as  Meston  Alternating  Fan 
Motors  and  Ceiling  Fans? 

We  have  the  best  facilities  in  the 
West  for  taking  care  of  rvs/i  orders 
for  telephone  line  material.  Our  stock 
of  cros  arms,  pony  insulators, 
pins,  bracJcets  and  iron  and  copper 
telephone  tvire  is 

INEXHAUSTIBLE, 

and  our  prices  defy  competition. 


ELECTRIC  APPLIANCE  COMPANY, 


KI.KCTRICAIi  SCPPIilES. 


243  Madison  i^treet.  CiriCASO. 


T.  H.  Brady,  New  Britain,  Conn.,  U.  S.  A., 

Manufacturer  of  Mast  Arms,  Pole  and 
Swinging  Hoods,  Houee  Brackets  and 
other  Specialties  for  Construction 
■Work.—  Catalogues  and  Fricea  fur- 
nished on  application. 


^Bomll  Stonge  Eaiterj, 

For  Traction  Work,  Electric 
Lighting,  Electric  Lannch,  Tele- 
graph, Phonograph,  Surgical,  and 
for  all  purposes  where  Light  and 
Power  are  required. 

Prices  on  Applicatton. 

D.  E.  BOSWELL  &  CO., 

154  Lake  St.,  Chicago. 


WEBSTER 

Defines  "Standard"  as  *'havin{j 

a  recognized  and  permanent  value,"  as 
the  Standard  system  of  electric  lighting. 
Something  that  other  systems  are  meas- 
ured by  when  they  make  the  claim  that 
they  are  just  as  eliicient  electrically,  just 
as  perfect  mechanically,  just  as  eco- 
nomical to  operate.  Experience  is  ex- 
pensive but  it  teaches  that  there  can  only 
be  one  Standard — why  not  select  that  at 
a  start? 

No  other  electric  lighting  system  so 
simple,  so  satisfactory  for  commercial 
or  for  street  lighting.  The  hook  will  be 
sent  free  to  you. 

Stakdaed  Eleotbio  Company, 
205  La  Salle,  cor.  Adame  St,,  Chicago. 


CEDAR 


STREET  R.  R,  TIES. 

The  Valentine'Clark  Co,, 

704-706  BOOKERY.  .  -  -  CHICAGO. 


Public  Telephone  Co., 


This  system  does  not  infringe  the  patente  of  the  Bell  Telephone  or  Weetern 
Electric  Co.  We  build  exchanges  complete  for  local  companieB,  or  will 
install  and  operate  exchanges  ourselves  at  a  low  monthly  rental.  We  keep 
in  stock  Blake  transmitters  and  all  kinds  of  supplies. 


aiANUFACTrBKRS  OF  THE  SHAYEB  I-OK€  I>I8TAIHCE  FUIiVKBIZKI)  CARBON 


Correspondence  Solicited. 


PUBLIC  TELEPHONE  CO., 


TELEPHONE 


Office  and  Factory : 
ThameH  Buildins,  !i7  Thames  Street, 


NEW  YORK. 


For  Exchanges,  Etc. 


P.  ^  B.  Armature  and 

Field  Coil  Varnish, 

P.  "^  B.  Insulating  Compound. 

P.*  B.  Insulating  Tape. 


We  are  the  sole  manufacturers  of  the  F.  &  B. 
products  which  have  been  the  STANDARD 
for  ten  years. 

Send  for  samples  and  price  lists. 


The  Standard  Paint  Co., 

CHICAGO:  No.  2  Liberty  Street,  LONDON: 

Metropolitan  Elec.  Co.,         NEW  YORK.  Robert  W.  Blackwell, 

186-1 88  Fifth  Ave.  39  Victoria  St.,  S.  W. 


HART  SNAP  SWITCHES ! 

STANDARD  SWITCHES,  5  and  10  ampere  S.  P. 
10  amp.  3  and  4-way,  10,  15,  30  and  50  amp.  D.  P. 

FLUSH  SWITCHES 

Of  any  of  tlie  above  sizes,  eittier  on  single  plates 
or  with  any  number  of  switclies  upon  one  plate. 

Cut  illustrates  4-tvay  or  commutation 
switch,  controls  a  light  or  group  of  lights 
from  any  desired  number  of  points, 

SEKD  FOB  CATAliOerE. 

THE  HART  &  HEGEMAN  MFG.  COMPANY, 


SAMSON  SPOT  CORD 


AND 

PRICES 

OF 

For  Arc  Light  and  Trolley  Cord. 
SAMSON  CORDAGE  WORKS,         -         BOSTON,  MASS. 


SAL  AMMONIAC 


(EliECTBIO    BRAND) 


ForElectrical  Purposes 

Giiaranteed  98/90%  and  free  of  lead  and  iron. 
If  you  want  the  best  quality  ask  youi"  dealer 
for  this  brand.     Impoi-ted  by 

A.KLIPSTEIN  &  COMPftNY.122  Pearl  St..  Hsw  York. 


I 


MOTOR  ARMATURES  COST  MONET 

You  can  prevent  them  from  burning  out  by  using 

THE  BRODIE  AUTOMATIC  M0T0R-SWIT6H. 

It  combines  in  one  piece  of  apparatus  a  double-pole  switch,  adjustable  limit- 
switch  and  automatic  cut-out,  and  instantly  disconnects  the  motor  whenever  it  is 
overloaded  and  whenever  the  circuit  fails  from  any  cause. 

Agents  wanted  in  all  sections  of  the  country. 

For  circulars  and  prices,  address 

THE  BRODIE  ELECTRIC  GO.,    -    Manchester,  N.  H. 
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Suaxsm  F.  Phzujps,  Preet. 


W.  A.  Hathawat,  Treas. 


W.  H.  Savtkb,  Beoy. 


AMERICAN  ELECTRICAL  WORKS, 

PBOTIDEXCK,    B.  t  .  1  ■      .  » 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC   LIGHT   LINE  WIRE, 
INCANDESCENT  AND    FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES   FOR  AERIAL  AND   UNDERGROUND  USE. 

Nrw  TOBE  Store,  P.  C.  Acberman.  10  Cortlandt  St. 

Chicago  Store,  F.  E.  Donohoe.  HI  Madieon  St. 

Montreal  Bbanch,  Eugene  F.  Phillips'  Electrical  Works. 


Ul  DOUBLE  &ROOVE  PONY  INSULATOR. 

Can  be  Used  for  Transposins. 

The  points  or  teats  on  the  lower  rim  of  the  petticoat  attracts  the 
water  on  the  outer  surface  of  the  Insulator  into  drops.  The  water 
drops  from  these  points  on  to  the  cross-arm,  thereby  preventing  the 
moisture  from  creeping  up  on  the  inner  petticoat,  and  thence  to  the 
pin.  Owing  to  the  great  success  of  our  Patent  Teat  Insulator  in  Tele- 
graph Wort,  where  the  efficiency  of  the  Insulator  has  proven  to  he 
more  than  twice  that  of  the  ordinary  Insulator,  we  have  concluded  to 
apply  the  device  to  all  laeolators  for  Telegraph,  Telephone  and 
Street  Railway  Work. 

Standard  Screw  Glass  Insulators, 
Floor   Insalatorft.  Glafls  Break  Knobs,  Battery  Jars,  Arc 

LiRht  Globes  for  all  Systems. 
Colored    Glass  Insulators  to  desicnate  dlfl'erent  currents. 

WORK  ON  SPECIAL  DESIGNS  A  FEATURE; 

Send  Model  or  Drawing  and  we  will  furnish  estimates. 

Hemincray  Class  Co., 

Ollice.  Covington,  Ky.     -sstabmbhed  1848.-    Factories,  Muncie,  Ind. 


THE 


"CLARK"  WIRE. 


For  Switchboard,  Railway  aad  Motor  nee,  we  make  all 
alzes  of  Stranded  and  Flexible  Wire  and  Cables  with  Clark's 
InsalatioD. 

The  Clark  Wire  has  been  before  the  pnbllc  and  in  nse  for 
che  past  ni^ie  years,  and  has  met  with  universal  favor. 
rhouBSnds  of  miles  of  this  wire  have  been  sold,  and 
are  in  nee  throaghout  the  United  Statee  and  Foreign  Conn- 
tries,  and  the  demand  for  it  is  constantly  increasing,  because 
it  always  gives  perfect  satisfaction. 

BBANCH  OFFICE: 

1649,  1650,  1651  MONADNOGK  BLDG., 

CHICAGO.  ILIilJVOIS.  »S 


CLARK  WIRE" 


"FREMONT  S7 


In  •  Letter  from  the  Inspector  of  the  Boston  Fire  Under 
writers'  Union,  he  states:  "A  Thoroughly  Reli- 
able and  Desirable  Wire  in  every  respect/' 

The  Rubber  osed  In  inanlating  our  Wires  and  Cables  (a  es- 
pecially chemically  prepared,  and  will  not  deteriorate,  oxi- 
dize o^  crack,  and  will  remain  flexible  In  extreme  cold 
weather,  and  Is  not  affected  by  heat. 

We  guarantee  our  Insulation  wherever  used.  Aerial,  Under 
ground  or  Submarine,  and  our  net  prices  are  as  low,  if  not 
lower,  than  any  other  flrstclaBS  Insulated  Wire. 

We  shall  be  pleased  to  mall  Catalogues  with  Terms  and 
Discounts  for  Quantities. 

EASTERN  ELECTRIC  CABLE  CO, 

61  and  63  Hampshire  St.,  Boston,  Mass. 


HENET  A.  OLARK, 

Treas.and  Gen'l  Mgr. 


HERBERT  H.  EUSTI8, 

Prest.  and  Electrician . 


For  the    WESTERN   ELECTRICIAN, 

— 8X.OO. — 


GRAPHITE    SPECIALTIES 

FOB     KLKOTBICAIi     VMESi 

Orsphlte  Kods  of  Tsrloiu  lienstli*,  tt'om  l-S  Oh^  to  lOO  Ohnu  BeaUtanw 

to  tb*  Inelt.    ursphlte  Boxes  and  Cmclbles,  BesUtlne  Haat* 

of  4.000  Oesrees.    Inanlrles  AlaiUy  Answered. 

lOS.  DIXON  CRUCIBLE  CO.,      Jersey  City,  N.  J. 


SPEAKING  TUBES  AKD  WHISTLES. 

Oral,  £leatrlo,  PDeamatio  and  Alechanloal 

ANNUNCIATORS  AND  BELLS. 

Foil  Iilne  Always  In  Stock. 

W.  R.  OSTRANDER  &  CO., 

S04  Fnlton  St.,  New  York. 

Factory,  1461  and  1463  DoKalb  Ave.,  Brooklyn,  N.  T. 

^^Send  for  New  OAtaloque.     Out  August  1st. 


W«J\«\ 


CM  Electric  Specialty  Mfg.  Co., 

28  S.  Washington  Ave.,  Minneapolis,  Minn., 

MANUPAOTDBEBS  OP 

Switch  Boards,  Battery  Boxes,  Pusli  Buttons, 
Rosette  Mouldings,  Etc. 

Oorrespondenoe  solicited. 


Storage  Batteries 

FOR  ALL  PURPOSES, 

Bradbury-5tone   Electric 
Storage    Co., 

Lowell,    .  mam. 


Electric  supplies. 
Lighting  plants. 
Engineering. 
Contracting 
Testing. 
Railways. 

Incandescent  wiring. 
Consulting. 


Thayer  Electric  Co., 

1027  Garfield  Building, 


TELEPHONE  2910. 


Don't  let  your  contracts  until  you  get  our  prices. 
Prompt  attention  given  to  all  orders. 


a 


IDEAL"  INSULATED  COPPER  WIRE. 


<«A||_^ff, 


Approved  by  the  New  York  Board  of  Fire  Underwriters. 

The  Only  Anthorizfld  FIBRE  COVERED  WIRE  for  INSIDE,  TDBE  and  CONCEALED  WORK  GENERALLY. 

It  will  not  Deteriorate  by  long  use,  nor  Oxidize  the  Copper.    Finislied  in  the  following  Styles: 
Black  Polished,  White  and  Black  Glazed  Braid  and  White  Fireproof. 

We  can  freely  recommend  this  Wire    for  all    inside   wiring,   from  the  fact  that   recent  insulation   tests   made   by  reliable 

authorities  show  that  it  stands  very  high. 

PHILLIPS  INSULATED  WIRE  COMPANY, 

Chicago  Agents,  ELECTRIC  APPLIANCE  CO.  ^Z^;:%a:^::cZT"  ''""'"**  ^' 
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IMPERIAL  DBY  BftTTERY. 


The  Imperial  Dry  Battery  is  Mr-  Win.  Burnley's  latent 
and  improved  Dry  Battery,  and  superior  in  every  resjject  to 
his  first,  or  the  old  "Burnley  Dry"  Batteiy. 

We  are  the  only  firm  manufacturing  his  latest  battery. 
All  batteries  are  inade  under  Mr  Burnley's  personal  supervis- 
ion. We  are  the  pioneers  in  the  making  of  successful  dry 
batteries  and  have  had  more  experience  in  this  line  than 
any  other  concern  in  the  country. 

When  you  buy  the  Imperial  you  have  the  satisfaction  of 
knowing  that  they  are  made  by  the  original  dry  batteiy  man- 
ufacturers and  guaranteed  to  be  the  best  on  the  market. 

SKMD  FOB  HEVIBED  PKIC'E  List 

MIAMISBURG  ELECTRIC  CO,  Miamisburg,  0. 


Stilwell's Patent  Live  Steam-Feed  WaterPn^fler. 

Removes  all  Impurities. 

Entirely  pfeVints  scale  in  Steam 
Boilera.    Catftlogue  on  application. 

TleStilfell^Bierce&Mli-YaileCfl.. 

i>AT*<J*,  onto, 

Risdon  Iron  &  Loc'tive  W'ks,  San  Fraocieco,  Oal.,  Pacifi-i  ddaat  k^i 


Wisconsin  Resorts. 


E."<cursion  tickets  are  liow  on  sale  by 
the  Chitago;  Miltvaukee  &  St.  Paul  Rail- 
ti;a}-  la ,  BurUdgtofa; ,  tjlkhorn,  Delavan, 
5lilwa.uke,ei  Waukesha,  Palmyra,  Hart- 
landj  Nasiiotah,  Ocoijombwcic,  Kilbourn, 
Sparta^  St.  Jf'aul,  llinneapolis,  Lake 
Slinnetonka;  Tomahawk,  Minocqua,  Elk- 
hart Lake,  Ontonagon,  and  all  resorts  of 
Wisconsin,  Minnesota,  the  Michigan 
Peninsula  and  the  Northwest.  Special 
low  rates  made  on  Friday,  Saturday  and 
Sunday  of  each  week  to  Wisconsin  Re- 
Softs.  For  rateSi  time  tables  and  further 
information  apply  at  Ticket  Office,  95 
Adams  St.,  or  Union  Passenger  Station, 
Canal,  Adataiahd  MatliSon  Sts. 


KO^K  POLYTKCHSItC  ISIWTI'tCTI';. 

terri.  Haute.  Inrt.  .\  SbUnol  of  SuBlfaeeriiic.  Me- 
chanical. Electrical.  Civil  ISnuln  eriiift,  Cbeuilcal 
CrourBPti,  Well  endowed.  Kxteiisive  Shops  and  iouii 
d  y  Moderhlv  equipped  LahoratorieB  hi  all  depart- 
luehte.  EsptuHes  low.  Addrew^  C.  L.  MEES.  President. 

WANTED. 

I^sition  as  inahagfer  or  superintemieilt  of  an 
electric  plant  or  electrical  manafacturin;,'  com- 
panj-.  tive  years'  esiDerienCe  in  building  and 
operating  electrical  miichinerj^  for  bnlh  direct 
and  hlternatibg  cut-rent.  Best  of  ref&i  etices. 
Address  "W.  K.. 
Care  Western  ELEctRiciAj.-, 

B  Lakfeside  Eldg  ,  rhieago. 

\vin.  J.  Alexander,  Pres.  Telephone,  Main 

Qbo.  T.  >chn6ter,  Vice^Pres.  1096. 

E".  J.  Welcb,  betretary. 

I'lioto  and  Wood  Ensravins, 

CMIQflQO    ELECTROTYPE 
6*  STEREOTYPE  C5. 

196  and  198  Crark  Street.  Chicagb. 

Floe  Book  and  Catalogue  Work  a  Specialty. 

USE  THE  BEST  ! 

Eureka  Gotnmutator  Compound. 

A  perfect   Comp'-un  1  fot-  Dynamos  na-l    Motors. 
Works  on  any  Coiiimuiator  is-iih  Cooper  or  Car- 
bon Brushes.    Sebd  foi:  sailiple;  price  50c  per  etick. 

Cdw.  R-  Tornberg, 

PROPOSALS 


Municipal  Electric  Light 
Plant. 

Sealed  proposals  will  be  received  by 
the  Mayor  and  City  Council  of  the  city 
of  Harvard,  111.,  until  13  o'clock  of  ihe 
1st  day  of  July,  A.  D.,  1805,  for  the 
construction  of  a  Municipal  Electric 
Light  Plant  as  per  plans  and  specifica- 
tions on  file  in  the  office  of  the  City 
Clerk. 

Proposals  will  be  received  for  the 
work  as  a  whole  or  any  part  thereof, 
but  must  be  made  strictly  according  to 
said  plans  and  specifications  or  they  will 
not  be  considered. 

A  certified  check  of  $500,  made  pay- 
able tD  the  city  of  Harvard,  must  ac- 
company such  bids  as  are  made  for  the 
erection  of  the  plant  complete.  No 
contractor,  however,  bidding  on  a  por- 
tion of  the  work  will  be  called  upon  to 
submit  with  his  bid  a  check  for  over 
$250.  The  checks  deposited  by  the  un- 
successful bidders  will  be  returned  to 
them  within  5  days  from  date  of  open- 
ing bids.  The  successful  bidder  or  bid- 
ders shall  be  recjuired  to  give  an  approved 
bond  within  ten  (10)  days  after  the  ac- 
ceptance of  their  bid  or  bids  in  the  sum 
of  twenty  five  hundred  dollars  for  the 
faithful  compliance  with  the  conditions 
set  forth  in  these  specifications.  All 
bids  must  be  scaled  and  addressed  to  P. 
E.  Saunders,  City  Clerk,  and  submitted 
on  or  before  the  first  day   of  July,  1895 

The  right  is  reserved  to  reject  any 
and  all  bids.  Certified  check  or  checks 
shall  be  forfeited  if  the  successful  bid- 
der or  bidders  shall  fail  to  deposit  with 
the  City  Clerk  within  ten  days  after  the 
acceptance  of  his  proposition,  the  bond 
required  under  these  specifications. 

L.  A.  Gardner,  Mayor. 
P.  E.  Saunders,  City  Clerk. 


25  to  800  Lights. 


and  MOTORS. 

u  H.  p.  ami  dj)»atd. 

the  Elliott-Lincdln  Electric  Co., 

1184  Payne  Avenue, 


HENNEY  BUGGY  CO., 


9 


B  O 


3^7  and  379  Wabash  Avenue, 


CHICAGO.  ILL 


ELECTRICITY 


: AND    THE: 


Electric  Telesraph. 


By  GEORGE   B.   PRESCOTT. 


Revised  and  Enlarged  Edition— In  Two  Volumes 


07O  ILLUSTRATIOTS. 
1150  PAGES. 


Price,  Prepaid,  ^7.00. 


The  Most  Complete  Work  of  its  Kind. 


ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  CHICAGO. 


A 


THS 


I. 


eCiiirVENIEiil*  and  EFFEC^t^i 


Agencies: 

The  E.  S.  Greeley  i  be.i,H.  Y.  &  §6sieA. 
Vallee  Br6s.,  Philad6i|thla; 

L.  6.  ALLEN,  Sole  Satmfacttifet, 
43-45  S.  canal  (St.,  Chicagd,  ill. 


Table    Push. 


SBND  POR  NEW  CATALOQUe. 

BELLS, PUSH  BUTTONS,  ETC. 

HUEBEL&  MANGER, 

Electrical  atid  Brass  Goods. 
386-390  Graham  St.,  Brooklyn,  ?f.  Y. 

GOOD  PATENTS 

^Jj     Procured.    30  Xears'  Practice. 

GRANT  INSURED.    Pamphlet,  re- 
ferences and  advice  Tree. 

CHAS.  J.  GOOCH.  WaMgton.  P.  C. 

Bound  Volumes 


yifESTERN  Electrician 


FOB  SALE, 


From  Vol.  I.  to  Vol.  XV. 

ADDRESS 

ELECTRICIAN  PUBLISHING  CO., 

6  LakeBide  Buildine.  Chicago. 

NEW  INSULATING  JOINT. 


Sectional  View— Patented  July  10,  1894— Full  Size. 
For  Insulating  Fixtures. 

This  joint  conforma  to  the  requirements  of  Under- 
writers' rules.     Write  for  prices  and  circulars. 

Interstate  Comlete  Electric  CoBslrnctlon  Co., 

809  to  817  So.  7lh  St.,  ST.LOUIS,  MO. 


« 
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VICTOR  TURBINE  WATER  WHEEL. 


The  Standard  Open  Circuit  Bat- 
teries of  the  World. 

SEND  FOK  CIBCULiK  AND  PKICES. 

THE  LEGLANGHE  BATTERY  GO., 

Ill  to  117  East  131st  St..  N.  Y. 


Cylinder  or  Register  Gate— Close  Regulation  and  High  Effi- 
ciency at  Full  and  Partial  Gate. 

The  attention  of,  ELECTRIC  COMPANIES  is  called  to  this  CELEBRATED  WATER 
«  HEEIj  as  particularly  adapted  to  their  uee,  on  account  of  its  remarkably  steady  motion, 
high  speed  ai.d  great  eflicieney  and  large  capacity  for  its  diameter,  being  double 
tbe  power  ot  most  wheels  of  the  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
panies with  great  satisfaction.  In  the  economical  use  of  water  it  is  without  an  equal,  producing  the 
highest  per  cent  of  useful  effect  guaranteed. 

SEXn  FOR  CATALOGUE  ANO  PAR-TICUIjARS. 

The  accompanying  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  to 
develop  3d  H.  P.  under  3S  foet  head.  Arranged  with  12-lnch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  shaftf, 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

The  Stilwell-Bierce  &  Smitb-Vaile  Co.,  Dayton,  Ohio. 

Bisdon  Iron  Jtc  Locomotive  Worts,  San  Francisco,  Oal.,  Pacific  Coast  Agents. 


YOU  CAN  HAVE  ONE ! 


Anyone  interested  In  the  art  of  electricity  can  obtain  a  copy  of  our 
new  100-page  classified  catalogue  of  electrical  books  which  is 

JUST  OUT. 

It  contains  a  complete  list  of  all  electrical  boobs  published  to  date 
and  will  prove  of  inestimable  value  In  selecting  the  proper  works  for  the 
study  of  electricity.      We  are 

HEADQUARTERS  IN  THE  WEST 

For  electrical  books  and  can  fill  all  orders  promptly  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  COMPANY, 

6  Laheslde  Building,  Chicago. 


Change  Desks! 


-isn't  it  almost  time? 


We' 


de  1-      that 


proud  of — that  orna- 
ment the  most 
elaborate  office 
— best  material 
•ind  splendid 
fin  h  We'll 
return  the 
imoney  if  you 
«ant  to  send 
the  desk  back. 
i\  ou      won't 

ant  to. 
I  Roll  Top 
Office  Desk, 
solid  oak. 
highly  pol- 
ished, two  extension  slides,  patent  lock  and  perfect 
flexible  slide,  roll  top,  antique  finished,  castered, 
high  curtain,  4  ft,,  $17.50;  4  ft.  6  in.,  $18.50;  5  ft., 
$20.50.  Low  curtain,  4  ft.,  $14.75;  4  ^^'  ^  '"'•• 
$17.00;    5  ft-.  $18.75. 

Flat  Top  Desk,  solid  oak.  highly  polished,  two 
extension  slides,  antique  finish,  castered,  4  ft.,  $9.50; 
4  ft.  6  in,,  $10.00;  5  ft,,  $10.50.  Send  for  descrip- 
tive circular. 

Montgomery  Ward  &  Co., 

111=118  Michigan  Ave.,     Chicago. 

TERMS.       Cash  with  order,  or  will  ship  to  our 

own       address      and     draw      through 

your  bank  mth  draft  attached  to  Bill  of  Lading. 


PRIMARY 
BATTERIES. 


DVER  5  VDLTS-5AMPERES  FRDM  I  CELL 


BOYNTON  MULTIVOLT  BATTERY  CO. 


LO.  13  and  14 
"Whipple  Street, 


BROOKLYN,  N.  Y. 


ONE    SOLUTION. 

Size,  6x8  in. 

Price,  $6.50. 

Send  for  Sample. 


GRIMSHAW 

TAPES  AND  SPLICING 

COMPOUND. 


COMPETITION 

TAPES  AND  SPLICING 

COMPOUND. 


lO'eTT^ 


COMPETITION    LINE   WIRE. 


'oris.   XxLSulAteci.    T^Tlx-e    Ooaxix>a.xL7, 


MAINOFFIOE:  „„ .  ,„    „oJ  OHIOAGO:  BOSTON:  SAN  FBANOISOO: 

13-17  Cortlandt  Street,  New  Tort.  BKANOHES:  5  320  Dearborn  Street.      134  OongresB  Street.       102  Sacramento  Street, 


a 


IfX"oix  T7CA.xa.-t 


OEDER  A  COPY  OP 


A  GOOD  THING" 


XxL  tlLe  Elools.  Xilaie. 


WEBB'S  TELEPHONE  HAND-BOOK. 

Price  SI. 00,  PostBffe  Prepaid. 

Published  and  for  sale  hy 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 


X 

s 
o 
o 

TJ 

T 

T 
O 


WE  MAKE  Storage  Batteries, 

Power 8sFan Motors  hi^  20  HP. 

Dynamos.  5  to  500 Light. 

We  repair  the  bad  ^Jm^ 
work  of  others.  &  ^3^S   B''^^^- 
do  it  good.  ^yjy[   i^-Jnch, 

THE   DIETERiCHS-WARWICK  ELECTRIC 


Ghostly  Union  Telegraph  Co. 

DISPATCH   FROM  HaDES. 


.,, onee   J07mt£ 

CO.D.(l^^^/^3^7Z2^  coot, 
OTidttont  -^t&i^  ^vu/l 

Three  Speed,  S17.50.  K^^U/ff/l  J     f^yi. 

COMPANY,   CLEVELAND,   OHIO. 


o 
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EDISON   FAN   IMOTORS. 
LUNDELL  FAN   MOTORS. 
NATIONAL  CARBONS 
AND  CARBON  BRUSHES. 


EDiSON-LA  LANDE  BATTERIES 
AND   FAN   OUTFITS. 
HARDTHMUTH  CORED  AND  SOLID 
CARBONS  IN  ALL  SIZES. 


CHICAGO  EDISON  CO. 


DEALERS  IN 

ElLEiaTRia    LIQHTINQ    SUPPIaIEIS, 

EDISON  BUILDING, 

139  ADAMS  STREET,  CHICAG-O. 


All  Kinds  of 
RUBBER  VillRES, 
CORDS 
AND 
CABLES. 


KNIFE  SWITCHES 

IN  STOCK, 
FROM   10  TO  1,000 

AMPERES. 


CUT-OUTS, 
SOCKETS, 
ARC   LAMPS, 
INCANDESCENT  LAMPS, 

Etc.,  Etc.,  Etc. 


THE  UPTON  ARC  LAMP 


For  All  Circuits. 

The  Cheapest  to  Buy,  Use  and  Maintain. 

Direct  current  lamps,  constant  potential,  with  globe  ' 

and  resistance,  to  burn  8,  II,  14  hours,                    -  S  I  2.GQtt 

Alternating  current  lamps  and  globe, I  4. CO 

Series  current  lamps  and  globe, I  4.O0 

Standard  Thermometer  Co., 

The  Original  MaoufactrirerB  of  the 

SIMPLEX,  WARD  and  KNIGHT  LAMPS 

CHARLES  ».  BRAMHALL,  Seling  Agent,  39  Cortlandl  Street,  NEW  YO"K. 

CHICAGO  SHORTHAND  INSTITUTE,  35th  St.  and  Wabash  Ave. 

A  Central  School  of  Shorthand  and  TypewritlniT  of  the 
most  Modern  and  Complete  Type. 

A  COUPI4ETIC  rOtJKME  OF  SHORTHANO.  WAoSer  70a  sborthaDd  Inetractlons 
la  abanda,Dce,  and  most  excelleat  io  quality  Oar  courpe  is  graded  and  arranged  io  logical  order.  We 
claim  not  a  new  Byetem  but  a  new  method  of  imparting  th-<  art  of  fhorlhand  by  which  we  can  ecioip 
any  ordinary  intelligent  persoD  for  the  execution  of  any  stenographic  work  devolving  npon  the  eii>ert 
atenogratiher  or  court  reporter. 

The  method  of  instruction  employed  is  practical  and  progressive.  The  principles  are  taken  up  and 
explained  in  an  orderly  manner,  and  the  student  dlrecied  how  to  apply  them  correctly  in  the  work  of 
forming.the  characters  rapidly  and  arti-ticaUy.  ¥ou  may  have  a"ce68  to  the  quinteesence  of  the 
Btandard^systems  — Pitman,  Mun«OQ,  Graham.  We  guarantee  to  turn  you  out  a  luli-fledged  steoog 
rapher  napable  of  any  kind  of  stenographic  work      The  art  is  made  a  specialty. 

Tuition,  $10,00  per  month .     Secure  class  seats  immediately. 

Evening  classes,  $5.00  per  month.    98  per  cent,  of  our  studenta  hold  positions. 


r<>->^  //f. 


The  Electric  Railway  of  To-Day. 

By  H.  B.  PRINDLE. 
60  PAGES,  PROFUSELY  ILLUSTRATED. 


PRICE 


50 


CENTS. 


The  author  describes  the    ELECTRIC   RAILWAY 

SYSTEM  in  a  popular  manner,  using  such  language 
that  the  reader  who  is  unfamiliar  with  technical  terms 
can  readily  understand  the  construction  of  the  appa- 
ratus and  the  functions  of  various  appliances  used  in 
the  electrical  propulsion  of  street  cars. 

It  contains  a  vast  amount  of  useful  and  valuable 
information  for  every  motorman  and  those  interested 
generally  in  Electric  Railway  work  and  improvement. 

PRICE  50  CENTS. 

POSTAGE  F.  EE. 

Electrician   Publishing   Co., 

6  Lakeside  Building,  Chicago. 


50,000 


COPIES   OF   OUR    HAND-BOOKS   HAVE    BEEN   SOLD.      THIS   SHOULD    BE  SUFFICIENT  GUARAN- 
TEE THAT  THEY  ARE  WORTH  HAVING  IN  YOUR  LIBRARY.    PRICE,  f  i.oo  EACH.  SEND  FOR  COPY. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  BIdg.,  Chicago. 


THE 


Regular  SizOt  G  inches  long!  33£  inches  high,  1  to 
1^  inches  Wide. 

In  a  aait  brought  against  F.  Stevens  by  the  Cotter  Com- 
pany, claiming  an  infringement  on  an  Electric  Flush 
Switch,  it  was  decided  in  his  favor  by  the  United  States 
Court  In  December  last,  the  Court  dismissing  the  case 
with  costs. 


ELECTRIC  PROTECTION  CO., 

1028  FILBERT  STREET,  PHILADELPHIA,  PA. 

Owners  and  Manufacturers  of 

THE    PLUSH    PROTECTORS, 
THE   STEVENS   FLUSH   SWITCHES, 

And  General  Electrical  Work. 

Special  attention  given  to  the  construction  of  models  and  Inventors'  experimental  wort. 

•\7e'£:  OTi  a,i3m: 

For  the  Plnsh  Protectors.  BlmpUcity,  sure  action,  ready  adjastment,  and  interchange  of  parts. 

For  the  Stevens  Flush  Switch,  fire  and  damp  proof.  Mechanism  is  simplicity  itself-  Noth- 
ing to  get  oat  of  prder.  Make  and  break  ao  wide  that  no  arc  can,  form.  Wired  without  removing  cas- 
ing.   Buttons  made  of  mother  of  pearl.    Base  made  of  valcabeBton  with  porcelain  caeea. 


Impossible  for  theiu  to 
g:et  out  of  order. 
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DAYTON  ELECTRIC 
CEILING  FANS 

ForllO,  220,260, 500  Volts D.C. 
and  Src  Clrcoits. 

Give  absolute  satisfaction. 

They  are  a  pronounced  suc- 
cess in  every  detail. 

If  you  want  the  best,  send  us 
your  order's  for 

THE 
DAYTON. 


OUR 

FAN  MOTORS 

For  500  Yolt  and 
Arc  Circaits  ar«  Perfect. 

We  have  a  large 
stock  on  hand  and  can 
fill  your  orders  without 
delay. 


ALTERNATING 
FAN  MOTORS. 

We  have  a  limited  stock 
of  the  Ries  and  Scott  Fan 
Motors  on  hand.  As  we  are 
making  an  exceptionally 
low  price  on  them,  they  are 
going  fast.  If  you  are  look- 
ing for  a  bargain  in  this 
line,  we  can  accommodate 
you.  Send  us  your  orders 
at  once  if  you  wish  to  take 
advantage  of  low  price. 


METROPOLITAN  ELECTRIC  COMPANY, 

186-188  Fifth  Avenue^  Chicago,  III. 


COSTKACTOB8  FOR  COMPl,F,TF,  SIBWAT 

SYSTEJIS  FOR  KliKCTKIC  RAILWAYS  AND  RliECTBIC 

I/I<>HT,  TELiEPAOaiK  ANI>  T]<:l.E<iiBAFH  COIIIPA!liI£IS. 


£OWABl>  IS.  PEROT,  President, 

C.  QAIiIiACrHEB,  Vice-Prcs.  &  Gen.  Dlgr. 

JA.S.  P.  AlettUAlUE,  see.  &  Treae. 


THE  NATIONAL  CONDUIT  MANUFACTURING  CO., 

MANUFACTURERS  OP  WROUSHT-IRON  CEMEHT.LIHED  TUBES  FOR  ELECTRIC  SUBWAYS. 


Works,  HASTINGS-ON-HUDSON. 


New  Vork  Office,  TI1I£8  BUIIiI>inr«. 


We  own  Patent  No.  395,584,  covering  Wronght-Iron  Cement-Lined  Pipe  for  Snbways  and  the  method  of  Laying.     Also,  Pfttents  Noa.  416,234  and  416,235  for  Dletrlbutina  Boxes.     Over  9.000,000  feet  of  tbls 
8nbway  Constructed  by  US  now  in  use  in  the  Lnitett  States  and  Cantid 


624  pages,  13.00. 


150  pages,  $1.00 


168  pages,  11.00. 


ELECTRieiAM 


136  pages,  $1.00. 


SLOME 


140  pages,  $1  00. 


An  Excellent  Series  of  Electrical  Books. 

BY  T.   O'COHKOH.  SI^OAUE. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Library.  Send  in  your  Orders. 


ELECTRICiAN  PUBLISHING  COMPANY,  6  Lakeside  BIdg.,  Chicago. 


STANDARD  PLANTE  STORAGE  RATTERIES 

PLANTS  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injury,  currents  that  would  destroy  other  batteries. 

NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLEr 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TO  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 

(  We  will  place  an  equal  number  of  theee  cells  In  serleB-clrcult  with  any  other  cells  of  like 

nijAi  I  rypr.    )  capacity,  audBubmlt  them  to  charge  and  discharge  currents  as  high  as  the  circuit  can  give  and 

UnALLtnllt  -    i  receive;  and  we  guarantee  no  distortion  or  deterioration  of  plate  Id  onr  cellB  under  ourrents  that 

(  no  other  cell  will  withstand. 


ELECTEIC  FOWEH  STORAGE  COIiIFAmr, 


liiiam  Hood,  W^estern  Selllne  Asent, 

SI  9Iona<liiock  Building,  Chicaso. 


Boom  1310  Havemeyer  Bnildine, 

26  Cortlandt  Street,  Kew  York. 
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Tho  Walker  Mfg.  Company^ 

General  Offices  and  Works,  CLEVELAND,  OHIO. 

Manufacturers  of  all  kinds  of  Electrical  Apparatus,  specially  large  size 

GENERATORS, 

Street  Railway  Motors, 


BRANCH  OFFICES^: 

913-91J  Postal  Telegraph  Bldg.,  New  York. 

195  Crocber  Bldg.,  San  Francisco,  Cal. 

34  York  St..  Toronto,  Ont. 

1645-1648  Monadaock  Bldg.,  Chicago. 

510  Secnrity  Bide.  St.  Lonie. 

Erie  County  Bank  Bldp.,  Buffalo,  New  York. 

303  Gould  Bldg..  Atlanta,  Ga. 

1120  Betz  Bldg.,  Philadelphia,  Pa. 

416  Truat  Bldg.,  Dallas.  Texas. 


INCANDESCENT 
MACHINES, 

ETC.,  ETC. 


ELECTRICITY  FOR  ENGINEERS. 

New  Edition,  Just  Out!    Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTENTS.— CHAPTER  I:  Electricity;  Poeitive  and  Negative;  Conductors,  Non- 
Oondaotors  and  Insulators;  Electrn-Motive  Force;  Volte;  Keeiatance;  Ohms;  Current;  Amperes.— 
CHAPTEKII:  Dynamos;  Magnets;  J'ield  Coils;  Electro  Magnets;  Permanent  Magnets.— CHAPTER  III: 
Armatures,  Construction  of,  Different  Kinds  of;  Commutators,  How  Made  and  Connected;  Heating  of 
Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current;  How  Produced;  Induction;  Series  Wound 
Dynamos;  Shunt  Wound  Dynamos;  Escitlng  the  Fields;  Constant  Current  and  Constant  Potential  Dyna- 
mos; Series  Qod  Parallel;  Parallel  or  IMuUiple  Arc  System.— CHAPTER  V:  Incandescent  Lamps;  Fila- 
ment^; Connections;  Flashing;  Eshau»^tine;  Tesiing;  Cnndle  Power;  Operated  in  Series;  Automitic 
Cut-Out;  In  Multiple  Arc  or  Parallel;  Multipl'*  Series;  Multiple  Series  Cut-Out;  Three  Wire  System.— 
CHAPTER  VI:  The  Arc  Li^jht;  Ho  v  Formed;  Causes  o(  Unsteadiness;  Remedy;  Effect  of  Shades  or 
Globes;  Shape  of  Carbons  under  Different  Conditions  of  Burning;  Arc  Lamps;  Reeulatiug  and  Cnt-Out 
Mpchaoism;  Action  of  Current;  C  uich  Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps. — 
CHAPTER  VII:  Commutators  and  liru^he.*;  The  Brush  Commutators;  Brushes;  Different  Styles  of 
Brushes;  Double  Brushes;  Single  Brushes;  Troubles  with  Comraatator.s  and  Brushes;  Correct  Position 
of  Brushes;  Sparking  at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.- CHAPTER  VIII:  Cur- 
rent Regulation;  Hand  Regulation;  By  P.>sition  of  Brushes;  Resistance  Box;  Resistance  Coils.- CHAP- 
TER IS:  Americ  >n  System  of  Automa  ic  Current  Regulation  ;  The  Dynamo;  Regulator;  Action  of  Regu* 
lator.- CHAPTER  X:  Bi  ush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of 
Circuits  through  Dynamo,  Regulator  aud  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial:  Dial 
Controller;  Circuits  and  Connections  "f  No.  8  Brush  Dynamo;  Clrcnita  of  Compound  Wound  Constant 
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mos Together;  In  Series;  In  Stmnt;  Seri-s,  Shunt  and  Compound  Wound  Machines. —CHAPTER  XXII: 
Switches  and  Switchboards;  L'lop  Switch;  Plug  aud  Socket;  Change  Over  Plug  and  Socket;  Conclusion. 
CHAPTER  XXIII:  Electric  M-ilors,  General  Principles  the  Same  as  in  Dynamos;  Types;  Shunt  and 
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and  Examples;  Power  and  Heating  Effects  of  Currents,— CHAPTER  XIX:  Ground  Alarms  and  Leah 
Detectors. 
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CoQsalting  Electrical  Eogineer. 

specialtt: 
Electric  Railways  and  Power  Statione. 

1541  Marquette  Bldg..  rhieago. 

William  H.  Bryan, m. Am. soc.m.e. 

Mechanical  and  Electrical  Engineer. 

Consultatione,  Reports,  Estimates,  Plnnn,  Pperi- 

flcationa.  Superintendence,  Tests,  Parchasing. 

Designs  of  Central  Stations  a  Specialty. 

Turner  Bailding:.  St.  Louis. 

ForeeBain,  EiectricaUrd 

Conguiting,              Mechanical  Engineer, 

Designing, 

Supervising,             Plans,  Specifications  and 
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Electric  Railways,  LlghUng,  Power  and  Min- 
ing.     Water  Worts  Systems.      Power  Plants' 

Developed  for  Electrical  Transmission. 

C.E.  Woods  &  Co., ---rnlan 
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Special   Electrical.   Apparatus.      General  Elec- 
trical   Engineeringf.      Arrangements    made  for 
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A  NEW  AND  VALUABLE  BOOK. 

ELECTRIC  LIGHTING  PLANTS, 

TIZEJIIS    COST    -A.:tT3D    0]PElI3.A-TI0niT. 

33y    \Ar.    J.    ^TJCJO^XiE-y. 


Data  compiled  from  station  reports  of  electric  lighting  plants  employing  overhead  circuits,  with  suggestions  pertaining  to 

the  information  usually  desired  by  the  non-technical  purchaser. 

With  Numerous  Illustrations,  Diagrams,  Plans,  Tables,  Etc.    275  Pages.    Cloth.    Price  $2,00,  Postage  Free, 

This  work  gives  all  necessary  data  for  the  erection  of  an  electric  light  plant  of  any  size. 
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Alternating  Arc  Lamps,  Arc  Planta,  Belting,  Boilers,  Boiler  Settings,  Boiler  Efficiencies,  Books, 
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Progress  the  Order  of  the  Age, 

THE  NEW  AMERICAN  LEADS. 

Recent  ImprovementB  made  in  the  New  American  Turbine  have  IncreaBed  the  power  as  per  their  dlam. 
eter,  end  produced  greater  efficiency  from  whole  to  half  water  than  any  other  turbine,  as  evidenced  by  the 
following,  copied  from  certified  teats  made  at  Holyoke  Maes,,  on  the  dates  named,  and  signed  by  A.  F.  Sir-k. 
man.  enfflneer  in  charge  of  experiments,  and  E.  S.  Waters,  hydraulic  engineer. 

The  originals  of  these  certificates  and  tests  of  other  sized  wheels  can  be  seen  at  our  office. 


Test  of  a  45-incli  Wheel-July  9,  1894. 

Test  of  a  43-iQcli  Wheel  -July  14,  1894. 

Head. 

Kev.per 
MIn. 

ou.rt. 

per  Sec. 

Horee 
Power. 

P'rCent 

Head. 

Bev.per 
Min. 

Cu.  Ft.  1  Horse 
per  Sec.  Power. 

P'rOent 

Whole  Gate 

k 
li      " 

16.06 
16.42 
16.78 
17.03 
16. 8« 

119.17 
122.00 
117.33 
111.83 
118.67 

141.58 
127.18 
112.60 
98.12 
82.117 

205.27 
195  19 
175.74 
149.99 
118.40 

79  76 
82.58 
82.18 
79.31 
75.52 

Wtole  Gate 
7b         " 

SS 

16.33 
16.56 
16.59 
17.13 
17.48 

128.00 
134.80 
129.33 
126.25 
121.00 

134.18 
120-85 
104.85 
92  76 
70.80 

199.66 
188.14 
162.89 
142.40 
98.86 

80.50 
83.09 
82.77 
70  21 
70.60 

For  informatloa  and  aatalogae  write 


THE  DAYTON  GLOBE  IRON  WORKS  CO..Dayton,OJ.S.  A. 
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L.M.MOYES ,    MANU/ACTyRIR,  PHrLADELPHIA,  PA. 


WATER  WHEELS 


For  heads  of  3  feet  to  2000  feet. 

Speci;illv  desisned  a,ud  adapted  tu 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Securint:  a  liif^li  {rnaranleed  iiprceniiis*'  and  crfa*  »l<'a€iineBS  of 
motion,  untler  v:iriahie  lou'ls.  An  titieqii:il«*d  ooitrt'ntration  nf  jxnver. 
and  an  uiiprcci-flenled  lii;;ii  velocil.v.  Its  quickly  opemtinjr  bal- 
anced t::at««i.  iitTnrds  pronipt  and  line  rezulalioii  by  governor.  SatiN- 
faction   euaranleed   wliere  otlicrs   fail.       Write   for   Catalogue,   anil 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


PLATINUM 
For  all  Purposes. 
Scrap  and  Native  Platinum  Purchased. 
BAKEK  &  CO.,   408-414  New  Jersey 
Railroad  Ave.,  Newark.  N.  J. 

PORTER  &  BUERDORF, 

BALES  AGENTS  FOB 

DETROIT  SYSTEM   STREET  R'Y   MOTORS, 
Generators  and  Electrical  Supplies. 

storage  batteries  for  traction  work  sold  with 
guarantee  of  20,000  miles  without  repairs.  Instal- 
lation of  storage  battery  lighting  plants  a  specialty 
Room  808,  \o.  21  <tiiincy  8t.,  Chicago. 

FUSE  WIRE]  ^Tr/vin. 

I        Carrying 
AND     LINKS  r  capacity. 

FOR  ALL  SYSTEMS.   )  ^"'"vXln.. 


The  Independent  Electric  Co. 

39tli  St.  and  Stewart  Ave.,  Chicago. 


SHORT  JOURNEYS 

ON  A  LONG  ROAD 

Is  the  characteristic  title  of  a  profusely 
illustrated  booli  containing  over  one  hun- 
dred pages  of  charmingly  written  de- 
scriptions of  summer  resorts  in  the 
country  north  and  west  of  Chicago.  The 
reading  matter  is  new,  the  illustrations 
are  new,  and  the  information  therein 
will  be  new  to  almost  everyone. 

A  copy  of  "Short  Journeys  on  a  Long 
Road"  will  be  sent  free  to  anyone  who 
will  enclose  ten  cents  (to  pay  postage)  to 
Geo.  H.  Heafford,  General  Passenger 
Agent  Chicago,  Milwaukee  &  St.  Paul 
Railway,  Chicago,  111, 

Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


OF  INSULATED  WIRES  AND  CABLES. 


Bt  Herbert  Lawb  Webb. 

A  New  Book  Just  Published. 


A  Practical  Guide  to  the  Testing  of  Electric  Light,  Electric 
Railway,  Telephone  and  Telegraph  Wires. 


PBICE,  POSTAGE  PREPAID,  $1.00. 

SEKD  IN  YOrB  ORDER  NOW. 


ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  Building,  CHICAGO. 


Our  New  Book  Catalogue 


Which  is  now  ready,  contains  100  pages  and  will  be 
found  of  unusual  interest.  Anyone  wishing  to  obtain 
a  complete  list  of  all  the  electrical  books  published 
to  date,  together  with  descriptions  of  the  most  im- 
portant, can  do  so  by  writing  us. 

ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  CHICAGO. 


THE  McGORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work. 

Gives  more  poorer  as  to  diameter  with  a 
higher  percentage  ofusefal  effect  than  any  other 
w^uter- wheel  heretofore  made.  All  Bizes,  right  and  left 
hand,  are  btillt  from  patterns  perfected  under  syetematlo  tests  In 
the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  mnA 
those  contemplating  the  improvement  of  powerSj  will  find  It  t* 
their  interest  to  confer  with  me,  SN  1  am  IvilliB^  tO  gaar« 
antee  results*  where  others  have  failed,  no  mat« 
fer  what  make  of  turbine  has  been  in  use.  tSTATK; 
KROriKElIENTS     AND     SfiAID     FOB      CATAc 

i.oeuB. 

S.  MORGAN  SMITH.  York,  Pa. 

EBtlmatee  furnished  for  complete  power  pluits  vat 
remlta  marantsedl 


PRICE  REDUCED! 

THE  NEW  EDITION  OF 

Prof.  SUvanus  P.  Thompson's  Book, 

DYNAMO  ELECTRIC 
MACHINERY, 


NOW  $6.00. 


New  Edition,  Eevised  and  Greatly  Enlarged,  Price  $6.00, 


This  is  the  long  expected  edition  of  Prof.  Thompson's 
standard  work.  It  contains  nearly  i,ooo  pages,  and  is  pro- 
fusely illustrated. 

Orders  should  be   sent   in   at  once. 

Sent,  postage  prepaid,  to  any  address  on  receipt  of  price. 


ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  CHICAGO,  ILL. 
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EDWIN  HARRINGTON,  SON  &  CO.,  Inc. 


Designers  and  Jlttntifacturers, 

1524  Penna.  Ave., 

Philadelphia,  Pa. 

Iforl 


ANTI-FRICTION 
BEARINGS 


Traveliug  Cranes,     ^^^' 
Hoists,  Machine  Tools 


Holds  Load 

at  any  Point. 

Mention  tbis  Paper. 


Books 


On  electrical  subjects   sent   to  any 

address  on  receipt  of  price,  postage 

Electrician  Publishing  Co., 


6  Lakeside  Bld^., 


CHICAGO. 


Free. 


ERIE  CITY  IRON  WORKS, 

IHannActarers  of  HI 

Automatic 


INCORPORATED. 

'HannActorersof  HICcHamdaEEDirsI  SPEED 


and  

RETURN  TUBULAR,  LOCOMOTIVE 
AND  VERTICAL 


34  and  36  West  Monroe  St.,  CHICAGO. 


Economical  Results  in  Cuba. 

Havana,  Cuba,  May  i8,  1895. 
The  Westinghouse  Machine  Company, 

PITTSBURGH,  PA.,  U.  S.  A. 

Gentlemen: — We  began  running  the  large  (23-inch  and  40-inch  by 
20-inch — 600  horsepower) 

WESTINGHOUSE  COMPOUND  ENGINE 

and  the  250  K,  W.  dvnamo  last  Monday.  Everything  went  off  all  right  the 
first  time  and  has  since  been  running  perfectly,  malcing  a  saving  of  over 
4,000  pounds  vf  coal  ench  night,  over  and  above  what  we  were 

using  with  the engines.     We  have  been  able  to  shut  down  three 

boilers,  and  do  not  have  to  force  the  remaining  ones  at  all.  The  whole  story 
is  told  in  one  word:  "Perfection."  Yours  truly, 

SPANISH-AMERICAN  LIGHT  &  POWER  COMPANY, 
(Signed)  F.  H.  Thompson. 


RELIABLESENOINE. 

Automatic  Cat-Off,  J^elf-Olllne, 
Perfect  Kesulation, 
Simple  Construction. 

Adapted  for  Electric  Light  or  any  Pnrpoae  requiring 

Power  anil  Hiavy,  Continnons  Work. 

Moderate  Prices. 

Write  for  Circulars  and  Prices  to  the  Manufacturers, 

i.  F.  GHUSE  &  CO.,  MATTOON,  ILL. 


FREE! 


Our  24-page  catatoe-ue  of  Organs, 
also  our  new  and  eleg  ant  catalogue 
of  Pianos,  containing  16  pp.  We 
Lave  the  largest  maoulactopy  in 
ttieworld.from  which  we  selldirecb 
totheconsumeratwholesaleprices, 
thus savinf,' the  iirotltsof  thedealer 
and  i-he  commissions  oEtbeagents. 
\Ve  furnish  a  first^jlassOrgan.war- 
rantetl  20  years,  "with  O97  CA 
btool  and  book.foronly  ^C  I  iww 
Ko  money  required  uniU  Instru- 
ment liLLS  been  tboroujrhly  tested 
in  yourown  house.  Sold  on  instal- 
ments.  Easy  payment. 

We  positively  guarantee  every 
Organ  and  Piano  2)  years.  Send  for 
catalogue  at  once  if  youwantto  ob- 
tain the  greatest  bargain  on  earth. 
Write  name  and.  uddress  plainly, 
and  we  will  send  by  mail  same  day 
letter  is  received.  As  an  advertise- 
ment, we  will  sell  the  first  Piano  of 
our  make  In  a*  I  7C  Stool,  booft 
place  for  onlyO  I  I  Oi  and  cover' 
free.  Kegular  price,  $3.')0. 
BEETHOVEN  PIANO  &.  ORGAN  CO.,  P.  O.  Box    1309  WASHINGTON 

Ji  G.  BRILL  COMPANY,       -        -        -        PHILADELPHIA, 

BTJILDEBS  or  EAUWAT  AND  TKAMWAT  OAES  OF  ALL  GLASSES. 


8i)eclal  attention  given  to  the  building  of  Electric  Motor  and  Trail  Oare. 
Idera  of  BrUl  No.  31  Track  with  uoUd  forged  frame,  and  "Eureka"  Maxlicom  Traction  PlTotat  Tmok. 


ROOT  IMPROVED  WATER  TUBE  BOILER. 


SELLINO  AGENTS: 

8  Oliver  St.,  Boston,  Mass. 
Monadnock  Block,  Chicago,  III. 
Perin  Building,  Cincinnati,  Ohio. 
Security  Building,  St.  Louis,  Mo. 


ABENDROTH  &  ROOT 

MFC-.  CO., 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R'y. 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'clock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  o6&ce,  207  Clark  Street. 

IVOBTfl  STAA  FOINT!$ 

le  the  title  of  a  book  of  reference  for  all  pointa  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  h  Northern  B.  B.,  and  Is  a  valuable 
publication  for  business  men  and  tourists  who  may 
be  interested  In  the  development  of  the  agricult 
nral,  mineral  and  timber  resources  of  Northern 
Wisconsin  and  the  Upper  Peninsula  of  Michigan. 
This  book,  together  with  an  illustrated  pamphle 
telling  ^' Where  the  Trout  Hide  ^'  will  be  sent  free 
upon  application  to  Geo.  H.  Heafford,  General  Pas- 
seneer  Agent.  "North  Star  Boute."  Ohlcsgo.  Ill 


Racine  Automatic 

HIGH  SPEED 

ENGINES. 

From  1  to  125  H.  P. 
Especially  irtHpted  for 
ELECTRIC 
LIGHTING, 

And  all  placps  where 

high  speed  In  contieclioii 

vhth  economy  Is  desired. 

Over  2,500  in  use. 

ForcnpineaDd  Tubalar 

BOILERS. 

^  MARINE  ENGINES 
^^::-!  AND  OUTFITS. 
Send  for  Catalogue 
describint:  our  new  1 
to  tt  H.  P.  Automatic 
Engine  and  Boiler 
outfit. 

Racine    Hardware   Co., 

W.  F.  PARISH,  Gen'l  Sales  Manager, 

W,  Marcjuette  Building. 

Works,  Racine.  Wis.  CHICAGO,  ILL..  U.  S.  A. 


mfa'fs .^\^.V.%^s  PHOSPHOR-BRONZE 


BEAR    OUR 

RECyRADE  MARKS. 


Ingots,  Castings,  Wire,  Sheet  &c. 

TheRhosphor  Bronze  Smelting Co.LiMiTED 

2  200WASHINGTONAVE.,PHILflDELPHIA.,PA. 

ORIGINAL  MANUFACTURERS  OF  PHOSPHOR-" 
fi.§i|lONZE   in    THEUN!TED   STATES  AND    SOLE 

ersof"ELEPHANTBRAND"Phosphor-Bronze. 
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51)0  UorHe  Po^ver  Polyphase  Generators  in  power  house  of  the  Westinghouse  Electric 
;and  SlanufactarlDS  Company,  at  East  Pittsburg,  Fa, 


WestinglioQse 

Electric 

and 

Manufacturing 

Company^ 


Sole  Owners  of  the 


TESLA  POLYPHASE  SYSTEM. 

The  Ideal  System  for  the  distribution  of  power  and  light  in  factories  and  mills. 
Motors,  arc  lights  and  incandescent  lights  supplied  from  the  same  circuits. 
The  system  adopted  by  the  Cataract  Construction  Company  for  their  great  plant-  at  Niagara. 
Especially  adapted  for  transmission  of  power  over  long  distances. 

All  machinery  in  our  new  works  at  East  Pittsburg  driven  by  Tesla  Polyphase  Motors,  supplied   from    a 
central  power  plant.     RESULTS:  High  Efficiency,  Convenience,  Economy  and   Flexibility.     Inspection  invited. 


NOTICE: 

Induction  motors  operated  by  the  so-called  "Monocyclic''  system  offered 
for  sale  by  the  General  Electric  Company,  are  in  fact  multiphase  motors  and 
are  broadly  covered  by  the  patents  of  Nikola  Tesla  owned  by  the  Westing- 
house  Electric  and  Manufacturing  Company. 

The  motors  and  system  of  distribution  advertised  by  the  Stanley  Electric 
Company,  of  Pittsfield,  are  also  an  infringement  of  the  Tesla  Patents. 

Suits  have  been  brought  against  each  of  these  companies,  and  are  being 
pressed  to  a  hearing  as  rapidly  as  possible. 

It  is  the  purpose  of  the  Westinghouse  Electric  and  Manufacturing  Com- 
pany to  bring  suits  against  all  users  of  apparatus  infringing  the  Tesla  patents, 
in  order  that  the  rights  of  the  company  may  be  enforced. 

Westinghouse  Electric  £ 
Manufacturing  Company, 

PITTSBURG,  PA. 


Branch  ofElces  in  all  leading  cities. 


*)  HP  rfPireSE  TESLA  MOTOR  BKINTOMSHOP. 


Forty  Horse  POTFer  Tesla  Polyphase  Slofor  oper- 
atins  macliinery  in  shops  at  £a8t  Pittsburff. 


'(ill 
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ISdOTOFtS. 


I'/j  H.  p.  FAN  MOTOR 


VOLT    METER 


AM -METER 


/'* 


20  HORSE  POWER  MOTOR 


1000. LIGHT    IIOVOLT    M.  P.  DYNAMO 


400   LIGHT     IIOVOLT   DYNAMO 


iOR  STARTING  RHEOSTATS 


SHUNT  FIELD  FiHEOSTATS 


160  H.P.   500  VOLT  GENERATOR 


I' 


FORT  WAYNE  ELECTRIC  CORPORATION, 


r='cr)F?-r  w.a.^vi^e:,  iki-c^ijkkjk.. 


NEW  TOFK  CITY:  116  Broadway. 
OBIOAQO:  185  Dearborn  St. 
PHILADIXPHIA:  907  Kllbert  St. 
BOSTON,  MASS.:  17  Federal  St. 


BOOHESTER,  N.  T.:  Powers  Eldg. 
COLUMEDS,  OHIO:  67  East  State  St. 
SAN  FKANCISCO:  Electric  Imp.  Co., 
35  New  Montgomery  St. 


BRAKCK    OFFICES: 

PITTHBUKa.  PA. :  405  Times  Elds. 

NEW  ORLEANS,  LA.:  Southern  Electric  Mfg.  &  Snpply  Co. 

OMAHA,  NEB.:  '04  Bee  Bldg. 

MINNEAPOLIS,  MINN.,  New  York  Life  Bldg. 


CINCINNATI,  OHIO:  402  Neave  Eldg. 
SAN  ANTONIO,  TEX  :  207  Lasoya  St. 
BICHMOND,  VA  :  Chamber  of  Commerce. 
ST.  LOUIS,  MO.:  60  Tnrner  Bldg. 


ji 
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POROUS  .^ 

Why  not  set  ^^V^  »• 

tlie  best  t  <^X.^  ^^ 

^^gr  ^  trial  order. 

# '  -CUPS 


ESTABLISHED    1867 

PARTRICK&  Carter  Co. 

Electrical  Supplies 

125  South  2^  St.     Ptiiladelphia 

Catalogues  on  Application 

Send  BusineBS  Card  and  meatioa 

Webtekn  Eleoteician. 


The  Johnston 
Rail   Bond. 


Under  ttie 
The  nuts  are 


(Patented  July  17, 189i.) 

For  electrical  contact  both  sides  of  the  rail  are  used.     The  nuts  have 
twelve  times  the  cross-section  of  the  copper  conducting  rod 
nuts  the  rail  is  smoothed  and  brightened  by  a  special  tool, 
also,  smooth  and  bright.  ... 

A  firm  mechanical,  electrical  and  water-tight  joint  is  made. 

The  usual  length  is  30  inches,  of  00  and  0000  copper  rod. 

Address  the  manufacturers, 

John  A.  Roebling's  Sons  Co., 

New  York.  Chicago.  San  Francisco.  TRENTON,  N.  J. 


I  HELMET 


\*l\\ 


6PRiriC)- 
|1  TEMPERED 
IREADY-  To.u5E-mD£:i"3HEtTs{ 
J^FOftFLATSPRinOS  AMD-WIRE-- 

For  CeiLED-SPRinOS- 

/l/.UST/?AT£D  CATAl-oat/e- 


FIRE! 


The  destruction  of 'Onr  works  by  fire  on  April  7,  was  almost  complete. 

We  have  already  resumed  manufacturing  and  are  making  limited  shipments  which  are  daily  increasipg. 

Send  us  ytywr  Orders,    We  will  fill  them  with  reasonable  dispatch,  or  advise  you  promptly  if  we  cannot. 

CROCKER-WHEELER  ELECTRIC  COMPANY, 

Manufacturers  and  Electrical  Engineen, 


SO-e-iTcr  "STorJx.. 


Olxloaeo. 


rBostoaa.. 


Z'li.lla.delialila. 


SIZES  UP  TO  eSO  H.  F. 


VULCANIZED  FIBRE  GO. 


:£lSa?.A.£IX<XSEE3E]X>    1878. 
SOI.I:  KAHrTFACTURKBS  OF 

HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray.    Send  for  Catalogue  and  Prices. 

wuI^'^i^^^^Idei.  The  Standard  Electrical  Insulating  Material  of  the  World.    i*Si^^i^.: ».  t 


'1)ynamo 

e^ELTlNGr. 


l_KUi.  ^     „i  ENT 
WOVEN  LEATHER  LIKK  BELTING 

»t.  Lonis,  aic,  r.  8.  A. 


''4Wrtltf 


JEllUlt  E  RAWHIDE 
_LACE  LEATHER 
^H^lilTZS  PATENT 
cPULLEY  COVER 
re_ELT   DRESSING 

'  AND 

-BELT  CEMENT 


'r^ffld  Jor  (jVc  ulars  • 


BKAXOHES:  164  Sammer  St.,  Boston:    113  Liberty  St.,  New  York;    129  Nortb  3d  St.,  PblladelptUs. 


THE  MEDB|RYJK_SULAT10N 

i  ^    ALUMINUM  BRONZE 

f^»TRDLLEY^^ 
^-  n  -•rEDUIPMENT. 

fO/l    ELECTRIC  RAILWAYS. 
BEST  IN   THE   WORLD. 
THE    FIBERITE    Co'.  ■^•=^-^-<. 

MECHANICVILLE,  N.Y. 


fon  SAL£  //v  £.\/£/=?y  c/7-y.    , 


SELLING  AGENTS: 

Mason  Electric 

Equipment  Co. 

CHICAGO,  ILL. 

A.  W.  SOLOMON, 

Savannah,  Ga, 

RECER  &  ATWATER, 

Ssa  Francisco,  Cal. 


IRON  ARmOBED 

INSULATINe  CONDUITS. 

I       Two  Wires  in  a  Single  Tube,  the 
Standard  Metliod  of  Electric  Wiring. 

INTERIOR  CONDUIT  &  INSULATION  CO., 

CJeneral  Offices  and  liForks:  5:37  IV.  34th  ISt.,  New  Toriz;. 

Edwd,  H.  Johnson,  Preet.     E.  W.  Little,  Vice-Preet  and  Gen.  Mgr.      Chas.  P.  Geddes,  Sec'y  and  Treaa. 


R.£E.  Fan  Motors. 

DURABLE,  ECONOMICAIi, 
NOISBIjESS,  SBIiF-OIMNG, 
NEAT  IN  APPEARANCE, 
PRICES  LOW. 

Send  for  Circular  and  Price  List  to 

ROTH  BROS,  ife  CO., 

UANTTFAOTTTBEBS  OF  THE 

R.  &  E.  DYNAMOS  AND  MOTORS, 

30  to  34  ]IIarket  Street,       -       -       -       CHICAGO,  IIiI<. 


Electrio  Lighting  and 
Power  Apparatus. 


THE 


The  Brush  Double  Aro 
Lamp  Patents  sustained  by 


repeated  decisions 
of  U.  8,  Courts. 


BRUSH 


ELECTRIC  CO., 


No.  10  Aro  Dxnamo,  lOOlights,  2,000  candle  power. 


Agencies  in  all  large  citieB. 

The  Knssell  &    Officer   Electnoal 

Oonstrnotlon  Oo.,  Beaver,  Ooi. 
Bagnaii  s  Hiius.ToiioiiBma,  Japan,  office  and  W.rks,  Cor.  Belden  and  naaon  St... 


CLETKIr  AND,  OHIO. 


INSTITU' 
OF 

NOLO 
29  18£ 
RAR^ 


$3  per  Annum. 


C«pjTl;ht,  1*5,  by 
En(«trieI«B  PutiluhJEij  Conip*a7,   ChlGago, 


EVERY  SATURDAY. 


Vol.  XVI. 


1 0  cents  per  Copy. 


CHICAGO,  JUNE  29,  1895. 


No.  26 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  and  SUBMARINE. 

""H^R-'HixsoNr'        Simplex  Blectrical  Company, 

lar  Monidnoclc  Block.  CHICAGO.     75-81   Cornhill,  BOSTON,  MASS. 


INSULATED  WIRES  and  CABLES 

Aerial,  TTndersroiind  and  Submarine, 

for  Telephone,  Telesraph,  lilsbt  and  Poorer. 

KEBITE  TA-fESt  Write  for  oatalogaes,  samples  and  prloei. 

W.  R.  BBIXEf,  nflr..  J.  B.  HAK,  een'l  Asent 

a03  Broadway,  BTew  'Tork. 
S.  F.  B.  3IOBSE  *  CO.,  CAI/IFOBSTIA  BIiEC.  WK8., 

Chicaso,  111.  San  Francisco,  Cat. 

Htj-W  OBI.EAM8  EJLEC.  CO.,  Mew  Orleang.  Lia. 


turve  ^houiino 
.T  ■..,I..l  E  «  r. 


— Houri.— 

WE  GUARANTEE  THE  RESULT  ON   PACKARD   LAMPS. 

VMVr  YOHK  and  OMIO  CO„  'IVarren.  Ohio. 

ANDERSON  STEEL  TROLLEY  POLES  AND  HARPS. 

PIVOTAL  BOSTON  TROLLEYS. 

BeceiTed  only  Award  for  Trolleys  at  Chleaca, 
Mannfaehu-ed  by    AIiBEBT  *  J.  M.  AHDEBSON,    289-293  A  St.,  Boston,  Mass. 


KEYSTONE  INSTRUMENTS. 


Ceo.  L.  Colgate  Company, 

1S6  Iilberty  St.,  BTew  'Forh. 


QEa  T.  MANaON, 

OenU  Snpt. 


w.  H.  HonaiNS, 

Seoretary. 


H.  DDEAKT  OHEJIVBB,  J  Bn^nesa  Managers. 

THE  OKONITE  COMPANY,L.«m 


13  Park  Row,  New  Yorkc 

.    INSULATED 

WIRES  ANDCABLES, 

For  Aerial,  Submarine  and  Underground  Un. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Tape, 

BRANCHES  :Ohlcago,  Boston,  Philadelphia,  Fittsbareh,  MlnneapoUs,  Cincinnati, 
Kansas  City,  Omaha,  Loalsvllle,  St.  Uonis,  San  Francisco,  £,ondon  and  So.  Amerioa. 


*PN'^ 


IMPORTED 


Carbons 


FOR  ARC  LIGHTS. 


EQUALTO  THE 
BEST. 

Kept  in  Stock. 


Ed.  Weilheim,''cmcAcb. 


UANIIFACTUBEB  OF 

XSIaESCTRIG   WIRES, 

FHiICXlBI^X:  OORDS  and  CA.BI^£3S.       , 

••O  mna  ieOS  Kortb  Third  Street.       -        -        PHUAPBIiFHIA,  PA, 


BEST  OF  ALL  IS 


OFFICE  AND  FACTORY: 

SANDUSKY,  OHIO. 

(  AGENTS:  ) 

0.  J.  Mayer,  Betz  Bldg.,  Philadelphia,  Pa. 
Smith  &  Wallace,  Hamlltoa  St ,  Uoston,  Haga. 
Ed,  P.  Sharp,  44  Niagara  St.,  Btiffalo,  N.  Y. 
Arthur  B.  Partridge,  Bankof  OommerceBldg., 

St,  LooiB,  Mo. 
StandardBy.  Snpply  Co.,   Monadnock  Bldg., 

Ohica^o,  111. 
Beger  &  Atwater.  214  Pine  St ,  San   Franciaco, 

California. 


Hade  by  J.  H.  BinffWEXiKi  d:  fJO.,  76  Cortlandt  St.,  BTew  TorlL. 

Bwt  Oonstraetloa  ani  In^edlents.  Strongeat,  moat  Durable  and  Bellabl*.  Size  6xlKi  W  otf.  p*r  a^U, 
LIBiaiAL  DISCOUNTS. 

"VERDICT-g^COLIIMBIAssLBEST. 

THE  COLUMBIA  INUNDESCENT  LAMP  COMPANY 

Main  Office  and  Factory:  1910,  1912, 1914  Olive  Street,  ST.  LOUIS. 
OnOAGK)  OFFICE:  X236  Monadnoct  Building.  NEW  TORE  OFFICE:  llOS  Havemeyer  Bolldlag 

BOSTON  OFFICE:  620  Atlantic  Avenue.         SAN  FBANOISCO  OFFICE:  Paul  Seller  Electrical  Works 
Lamps  in  stock  at  branch  offices. 


WESTON  ENGINES. 


High  Pressure  Boilers. 

Complete  Power  Plants. 

Estimates  and  Drawin§:s  Sabmitted. 

WESTON  ENGINE  CO., 

PAINTED  POST,  N.  Y. 

BEPBESENTATITES. 

JDLIAN  SOHOtL  b  CO.,  -  126  Liberty  St.,  N.  T.  Olty. 
HOITMAN-KCSSELL  CO.,  -  82  Lake  St,  Ohloago,  HL 
SOBANTON  SUPPLT  i  MAOH'T  CO.,  -  Sorantoo,  Pa. 
THOS.  g.  OABEY  &  BB08.  CO..  26  Lllthl  31.,  Baltimore,  Md. 


iROLL-DROPi 

COMMUTATOH  BABS. 

FOKEST  CITY  ELECTBIO  WORKS,       -       Cleveland,  Ohio. 

IRON  ARMORED 

IHSULATIHfi  CONDUITS. 

I       Two  Wires  in  a  Single  Tube,  tlie       I 
Standard  Method  of  Electric  Wiring.    | 

INTERIOR  CONDUIT  &  INSULATION  CO, 

eieneral  Offices  and  Works:  527  W,  34 th  St.,  Kew  Tork. 

Edwd.  H.  Johneon,  Prest.    E.  W.  Little,  Vioe-Preot.  and  Oen.  Mgr.     Ohas.  P.  Oeddea,  Seo'y  and  Trees. 

THE  BALL  tt  WOOD  COMPANY, 

Buildem  of  Zmprored  Autoiastio  Cnt-off  Knejitea . 


lilfiFKJb:S£aiTATlV£S : 

Stern  &  SUverman,  707  Arch  St.,  Philadelphia,  Pa.          0.  E.  Sargent,  Fort  Dearborn  Bldg.,  OhlcagOiH!. 
George  M.  Kenyon,  Endlcott  Arcade,  St.  Panl,  Minn.      James  &  Company,  Ohattanooga.  Tenn. 


STANDARD  UNDERGROUND  GABLE  GO.,  U/IRFS  and  CABLES 

■ynw  Pi^OTTWTtV.    I  .     yB3TINQHOU8E  BUILDINa,  TIMES  BTTILDINa,  _VjB     III  Ih  ^0  *^  '  *  "  ^^  J^B  ll^  ■■  ^H  ^0 1 
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Accurate 

on 
One  Lamp. 


It  Measures 

the 

Consumption 

In  WATTS. 


Accu  rate 

Under 
Full  Load. 


Not  Affected  by 

Frequency 

of 

Alternations. 


THOMSON 

WATT-METER. 


THE  ONLY  ELECTRICAL  METER 

WHICH  SHOWS  ACCUKATELT  TO'THB  COJfaUJUEB  HIS  CONSUMP- 
TION, AND  TO  THE  COMPANY  THE  ENERGY  STTPPLIED. 

IT  HAS  NO  RIVAL. 

IT  IS   CONSTRXXCTED  FOR   DIRECT  OR  ALTERNATING  LIGHTING 

CIRCUITS,  AS  WELL  AS  FOR  ARC-LIGHT,  RAILWAY  AND 

STATIONARY  MOTOR  USE. 


NO  DISPUTED  BILLS  WHERE  THESE  METERSfARE  USED. 


General  Eleetrie 
Company, 

MAIN  OFFICE:    SCHENECTAOY,  N.  Y. 


SJLISES  o:f:fioe!S: 


Boston,  Mass.,  180  Summer  St. 

New  York,  N.  Y.,  14  Broad  St. 

Syracuse,  N.  Y.,  Sedgwick,  Andrews  and  Kennedy  Bldg, 

Buffalo,  N.  Y.,  Erie  Oo.  Savings  Bank  Bldg. 

pmiadelphla,  Pa.,  609  Arcli  St. 

Baltimore,  Md.,  227  E.  German  St. 

Pittsburgh,  Pa.,  Times  Building. 

Atlanta,  Ga.,  Equitable  Building. 

Cincinnati,  Oliio,  420  W.  Fourth  St. 

Columbus,  Ohio,  14  N.  High  St. 

NeshviUe,  Tenn.,  308  N.  Summer  St. 


For   all   business  outside  the  United 
States  and  Canada:    Foreign  Depart- 
ment, Schenectady,  N.  Y.,  and  44 
Broad  Street,  New  York. 


Made  to 

M  easu  re 

Entire  Output 

of  Station. 


Chicago,  HI.,  Monadnock  Building. 
Detroit  Mich.,  13  Rowland  St. 
Omaha,  Neb.,  309  South  13th  St. 
Kansas  City,  Mo.,  New  York  Life  Building. 
St.  Louis,  Mo.,  "Wainwrlght  Building. 
Dallas,  Tex  ,  Cor.  Elm  and  Griffin  Bta, 
Helena,  Mont.,  Electric  Building. 
Denver,  Colo.,  505  Sixteenth  St 
San  Francisco,  Gal.,  15  First  St. 
Portland,  Ore.,  Front  and  Ankeny  Sts. 
Seattle,  Wash.,  Bailey  Building. 

For  Canada,  address  Canadian  General 

Electric  Company,  Ltd., 

Toronto,  Canada, 


Made  in 

Portable  Shape 

for  Street  Car 

Testing. 


June  29,  1895 
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tiieneral  Elec.  Supplies. 
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Besly  ACo.,  Chas.  H. 

Brodle  Electric  Co. 

Bryant  Electric  Co. 
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Central  Electric  Co. 

Chicago  Edison  Co. 

Colgate  Co.,  Geo.  L. 

Cutter  Elecirical  A  Mfg.  Co. 
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Forest  City  Elec.  Wks. 
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Brodie  Electric  Co. 
Bunnell  A  Co.,  J.  H. 
Butler  Hard  Rubber  Co. 
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Electric  Appliance  Co. 
Elec.  Engr.  A  Supply  Co. 
Empire  China  Works. 
Farr  Tel.  A  Const.  Supply  Co. 
FlberiteCo.,  The. 
Hart  A  Hegeman  Mfg.  Go. 
Hemingray  Glass  Co. 
Interior   Conduit  A  Ins.  Co. 
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Louisville  Elec.  Works 
Metropolitan  Electric  Co. 
Moore,  Alfred  F. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Partriek  A  Carter  Co. 
Phillips  Insulated  wire  Co. 
Roebling'B  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Co. 

liamps.  Incandescent . 

Am.  Electrical  Mfg.  Co. 

Buckeye  Electric  Co. 

Central  Electric  Co. 

Columbia  Inc.  Lamp  Co. 

Dearborn  Electric  Go 

Electric  Appliance  Go. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Globe  Electric  Light  Co. 

New  York  AOnloCo. 

Partriek  A  Carter  Co. 

United  Elec.   Imp.  Co. 

Westinghouse  Elec.AMfg  Co. 
Liffhtnlng  Arresters.' 

Colgate  Co  ,  Geo.  L. 

Diamond  Electric  Go. 

Electric  Appliance  Co. 

General  Electric  Co. 
nag^net  Wire. 

(See  Insulated  Wires.) 
aiechanlcal  Machinery 

Besly  ACo..  Chas.  H. 

Harrington,  Son  A  Co.,  E. 

Lukens  Iron  A  Steel  Co. 
Mica. 

Johns  Mfg.  Co.,  H.  W. 

Munsell  ACo.  Eugene. 

ninlDs  Apparatus,  Elec. 

General  Electric  Co. 
Independent  Electric  Co. 


Motors. 

Andrae  A  Sons,  J. 

Brush  Electric  Co. 

C  A  O  Electric  Go. 

Central  Electric  Co. 

Crocker-Wheeler  Elec,  Co- 

Dietencbs-WarwJck    El    Go 

Eddy  Elec.  Mfg.  Co. 

Elec.  Engr.  A  Supply  Co 

Elliott-Linroln  Elec.  Co 

Ft. Wayne  Elec.  Corporation 

Geoeral  Electric  Co. 

Interior  Conduit  A  Ins    Co 

Louisville  Elec.  Works 

Roth  Bros.  A  Co 

Royal  Electric  Go' 

Sioux  City  Brass  Worffa 

Standard  Electric  Co 

Stanley  Eleo.  Mfg.  Co 

Wagner  Elec.  Mfg  Go 

Walker  Mfg,  Co. 

Westinghouse  EI.  A  Mfg  Cc 
PachiDfi:. 

Besly  A  Co.,  Chas.  H 

Garloek  Packing  Co. 
Paints. 

Morris  A  MacCurdy. 

Standard  Paint  Go. 
Patents. 

Gooch,  Chas.  J. 
Phosphor  Bronze 

Phosphor  Bronze  Sm.Co.  Ltd 
Pianos  and  Organs 

Beethoven  Piano  A  Organ  Co. 
Platinum. 

Baker  A  Co. 
Poles. 

Morris,  Tasker  A  Co 

Nuttall  Co.,  R.  D 

Valentine-Clark  Co. 
Porcelain. 

Empire  China  Works 

General  Electric  Co 

Hemingray  Glass  Co. 
Publishers,  Electrical 

Electrician  PubllBhing  Co 
Push  Buttons. 

Central  ElectrlcGo. 

Electric  Appliance  Co 

Partn       v  Carter  Co, 
Bheostais. 

Central  Electric  Co 

General  Electric  Co. 

Hayes,  Fyfe  Co. 
Sal  Ammoni^. 

Klipsteln  ACo  .  A 
Sllh  Braid 

Boston  Braid  Mfg   Co 
Speaklns  Tubes. 

Central  Electric  Go 

Electric  Appliance  Go 

Ostrander  A  Co.,  W    R 

Partriek  A  Carter  Co 
Speed  IndictitorH 

Besly  ACo.,  Chas.  H. 

Colgate  Co.   Geo.  L. 

Diamond  Electric  Co 

Queen  A  Co.  Inc. 
Steam  Beating. 

Webster  A  Co.,  Warren. 
Storaee  Batteries. 

Boswell  A  Co.,  D  E 

Bradbury-Stone  Elec.   s    Co 

Electric-Power  Storage  Co    * 

Electric  Storage  Battery  Co. 

Porter  A  Buerdorf. 
Street  Cars. 

Brill,  J.  G.  Co. 

Tapes.  Ensulatine 

Bmey?W.l''*'''*^  "'"^^^ 
Central  Electric  Co 
Chicago  IDB.  \\lre  Co 
Electric  Appliance  Co 
Moore,  Alfred  P 

nt"  ,.°'^  Inaulated  Wire  Co 

Okonlte  Co. ,  The 

Phillips  insulated  Wire  Co. 

Koebllng's  Sons  Co.,  J  a 

Simplex  Electrical  Co 

Standard  ttiint  Co. 
Telegrapb  Apparatos 

Electric  Appliance  Co 

Partriclt  &  Carter  Co  ' 

Weetem  Electric  Co. ' 
Telephones     and    Tele- 
phone aaterial. 

Andrae  &.  Sons,  J. 

Central  Electric  Co 

Farr  Tel.  *  Const.  Supply  Co 

Forsyth  &  Fisk.  ' 

Gillette,  E.  .6  F. 

Gustafson,  W.  A. 

Mo  Telephone  Mfg.  Co 

Partriek  <S  Carter  Co. 

Phila.  'i'elephone  Uo 

Public  Telephone  Co. 

Standard  Tel.  A  Elec  Co 

U.  S.  Tel.  Const.  Co 
■  Dniversal  Telephone  Co 

Western  Electric  Co. 

Western  Tel.  Const.  Co. 
Transformers . 

Central  Electric  Oo. 

Diamond  Electric  Co     ■ 

Ft.  Wayne  Elec.  Corporation 

General  Electric  Co. 

Homberger  Elec.  Mfg.  Co 

Louisville  Elec.  Works 

Royal  Elec  trio  Co 

Stanley  Electric  Mfg.  Co 

Wagner  Elec.  Mfg.  Co, 
Trolley  Cord. 

Samson  Cordage  Wks. 
Tracks,  Electric  Car 

General  Electric  Co 

Westinghouse  EI.  &  Mfg.  Co. 
Turbine  Wlieels. 

Dayton  Globe  Iron  Works  (to 

Leffel  &  Co..  Jas. 

Smith,  S.  Morgan. 

Stlllwell-Blerce     4      Smith- 
Vaile  Co. 

UnlTerslties. 

Chi.  Shorthand  Institute 

Int.  Corr.  Schools. 

Rose  Poly.  Institute. 
Water  Wheels. 

Leffel  &  Co.,  Jas 

Smith,  S.  Morgan. 
Wire,  Bare. 

Anderson,  Albert  &  J.  M , 

Besly  &Co.,  Chas.  H. 

Bishop  Gutta  Percha  Co, 

Brixey,  W.  E. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Electric  Co. 

National  India  Rubber  Co. 

Nuttall  Co.,  R.D. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Go. 

Roebline's  SonsCo..  J    A. 
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"SHIP" 


CORED 


(Trade  Mark.) 


CARBONS  FOR  ARC  LAMPS, 


MANUFACTURED  BY 


SCHIFF,  JORDAN  ^  CO.,  VIENNA,  AUSTRIA. 

SEND  FOR  SAMPLES  AND  PRICE  LIST  TO 

A.  DERONDE  &  CO.,  ^°'-  ^^^"^^-  254  Front  St.,  NEW  YORK. 


WATERHOUSE-GAMBLE 
ARC  LAMPS. 

Plain  or  Ornamental. 

For  Direct  Incandescent  Circuits. 

Write  for  Catalogue  and  Prices. 

Most  Economical 
Lamp  Made. 

WE  MANUrAOTUEE 

NCANDESCENT  LAMPS, 

Switches,  Sockets,  Rosettes 
and  Receptacles. 


Complete  Stock  Carried  in  Chicago. 

THE  PERKINS 

Electric  Switch  Mfg.  Co., 

HARTFORD,  CONN. 

CHICAGO.  PHILADELPHIA,  NEW  YORK.  BOSTON, 

1536  IVlonadnock,  806  Walnut  Street,      219  Havemeyer  BIdg.,      182  Summer  St., 

G.  W.  CONOVER,  IVIgr.       0.  D.  Pierce,  Mgr.  C.  I.  Hills,  Mgr.  F.  B.  Smith,  Mgr 


BePatientandDon'tWorry 

TIMES  ARE  FAST  IMPROVING. 

The  fall  will  soon  be  here,  when  your  out- 
put of  current  will  be  largely 
increased. 


WRITE  TO  ME  FOR  CATALOGUE 


-ON- 


ARC  LAMPS  AND  IMPORTED  GARDDNS. 


General  Incandescent  Arc  Light  Co.'s 

"BERGMANN"  LAMPS. 


"KNI&HT"  LAMPS. 


Imported  "NnmliBrr  Cartons. 


General  Sales  Agent, 
Havemeyer  Building,  -  •  NEW  YORK. 


Electric  supplies. 

Lighting  plants. 

Engineering.,' 

Contracting 

Testing. 

Railways. 

Incandescent  wiring 

Consulting. 


Thayer  Electric  Co. 

1027  Garfield  Building, 


P 


TELEPHONE  2910. 


Don't  let  your  contracts  until  you  get  our  prices. 
Prompt  attention  given  to  all  orders. 
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You  can  jump 

.^         out 


floor  of  your  bubbling  joyousness.  Let  them  know  how  simple  and 
easy  the  Lundell  is,  how  it  will  last  a  life-time,  how  it  adds  to  the 
comfort  of  living. 

(And  while  you  are  getting  jubilant  over  the  pleasures  of  your 
customer,  don't  forget  the  profit  there  is  in  it  for  you— the  sentiment 
is  all  right,  but  the  $$$$$  etc.  are  better.) 

Orders  are  shipped  the  day  of  receipt. 


of  the  July  frying  pan  into  the  cooling  swirls 
of  breeze  from  a 

Lundell  Fan 


and— say!  tell  your  cus- 
tomers about  it— let 
them  in  on  the  ground- 


Construction  Sundries.  Central  Station  Supplies. 

Electric  Railway  Material.  Plain,  Brass  and  Iron  Conduit. 

Pharos  Incandescent  Lamps. 


Central  Electric  Company, 

173=175  Adams  St., 


St.  Louis: 
Southern  Electrical  Supply  Co. 


CHICAGO. 


Kansas  City, 
Qate  City  Electric  Co. 


SIITCH   WLILRCliL    1st 

Our  Row  %lj  Eleclric  Lig;Iil  and  Fowor  Controllers 


HAVE  BEEN  ADOPTED  BY  CENTRAL  STATIONS 
OPERATING 


5,000 


ARC     LAMPS     AND 


60,000 


INCANDESCENTS. 


They    are   the  Only   System   which   will   Cut  §^  your 

Motors,  Arc  Lights,  Converters,  Transformers, 

from  your  Central   Station. 


OUR  GENERAL  WESTERN  AGENTS  ARE 

WALLACE  ELECTRIC  Cdp  ^^^  "^arborn  sl,  Chicago. 

ELECTRIC  SELECTOR  &  SIGNAL  CO.,  45  Broadway,  HewM, 
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INCANDESCENT  LAMPS. 


WE  ^' 

MANUFACTURE 
THE 


GLOBE. 


PP  LIFE  AND 
EFFICIENCY 
GUARANTEED. 


New  Process  of  Exhaustion  by  Mechanical  Vacuum  Pump.     Absolutely  Dry  Vacu"m.     Samples  and  Prices  Furnished 

on  Application.     Correspondence  Solicited 

GLOBE  ELECTRIC  LIGHT  CO.,  8  Clifton  St.,  ROXBURY,  MASS. 


.a.^e:i^t^  v\r.A.T^TrE:rD. 


w^fritte:  t_j^. 


"MESTON" 

Alternating 
Current 

CEILING  FAN. 


Slow-Speed. 
Direct-Acting  Motor 


52  and  104  Volts. 
16,000  Alts. 


Regulates  to 
any  speed. 

Sweep  of  Blades 
5  feet. 

Width  of  Blades 
9  inches. 

Speed  20  to  14 t 
Turns. 

Power  Consump- 
tion at  full  speed 
io  Watts. 


THE  EMERSON  ELECTRIC  MFG.  CO., 

1108,  1110,  1112  St.  Charles  St.,  ST.  LOUIS,  MO. 

THE  GRAUTEN  SECTION  INSOLATOR. 


Ma8  a  straight  underrun  and  is  proportioned  for  severe 
strain.    The  insulation  is  hard  maple. 

MOULDED  MICA  trolley  line  insulators. 
VULCABE8TON  controller  parts,  field  spools, 

BUSHINGS,  ETC. 
Send  for  revised  price  list,  "INSULATING  MATERIALS." 

H.  W.  JOHNS  MFC.  COMPANY, 

240  and  242  Randolph  St.,  CHICAGO. 

SEW  TOKK.  PHII/ADEIiPHIA.  BOSTON. 


Receivers'  Sale, 

By  authority  of  the  Supreme  Court,  stock 
of  Electric  Construction  &  Supply  Co., 
consisting  of  "Ward"  and  "Knight"  lamps 
and  parts  of  same;  carbons,  domestic  and 
imported;  search  lamps,  iron,  with  parabolic 
reflectors.     For  list  of  fittings  and  material 

address         CHAUNCEY  G.  PARKER. 
THAD.  T.  GROVER. 

14  Cortlandt  Street,  New  York. 

Sale  closes  Uvo  inonlhs  from  date. 


Receivers. 


HELIOS  ELECTRIC  COMPANY, 

Factory  and  Offices, 

1310  Filbert  Street,  Philadelphia,  Pa. 

We  have  no  Stock  nor  Old  Style  Lamps  that  we  must 
get  rid  of  at  any  price— no  junk. 

THE  HELIOS  LAMPS 

Are  the  latest  patteins  and  newest  type.  Oar  Lamps  are  much  in  advance  of  any  lamp 
now  on  the  market,  because  they  are  New  and  of  Latest  Designs. 

Our  ALTERNATING  LAMPS  have  Reflector  Plates.  Our  DIRECT  CURRENT 
Lamps  do  not  see-saw.  Our  Focusing  Lamps,  both  Direct  and  AUernating,  are  espe- 
cially adapted  for  photo-engraving  and  stereopticon  work. 


Anchor  Electric  Co..  New  England  Agenta, 

Boston,  Mass. 
Central  Eleclric  Co.,  Western  Agents,  Chicago. 
Moore  &   Baylis,    Agents  for  Western  New  Tort, 

Buffalo,  N.  y.. 
Globe  Electrical  Supply  &  Construction  Co.,NewTork 

City  Agents,  Ysndam  and  Greenwich  Streets, 

New  Yorb. 


Mountain  Electric  Co.,  Agents  for  Colorado,  Utah, 
Wyoming  and  New  Meiico,  Denver,  Col. 

Machinery  Supply  Co..  Agents  for  Sontliern  Cal- 
ifornia and  Arizona,  Los  Angeles,  Cal. 

W.  T.  M.  Mottram,  Agent  for  Texas,  Dallas,  Tei. 

Canadian  General  Electric  Co.,  Canadian  Agents, 
Toronto,  Canada. 

Calitornia  Electrical  Works,  San  Franclsoo,  OaL 


1 

^ 

1 

9 

9 

#  '=-, 

A 

AN  EMPHATIC  SUCCESS! 
THE  OIEHL  ELECTRIC  FANS 
WIRED  IN  A  SERIES  OF 
TWO  OR  MORE  ON  A 
STREET  RAILWAY  CURRENT. 


DIEHL    &   COMPANY,   386    BROADWAY,    NEW   YORK. 
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Will  Yon  Be  In  It?    Yes! 
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USE  THE  BOUDREAUX  DYNAMO  BEUSH. 
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THE  BOUDREAUX  DYNAMO  BRUSH  CO., 

Mailers  Building,  CHICAGO.  Poslal  Telegraph  Building,  NEW  YORK.  <^ 

C^       Sole  Aijent  for  Canada,  E.  E.  T.  PBINGLE,  Montreal,  Que.  Sole  Agent  for  New  England  Statea,  ALTON  D.  ADAMS,  Boston  <^^ 

K  Sole  Agents  for  the  Pacific  Coast,  J.  W.  BROOKS  &  CO.,  120  Sutter  St.,  San  Francisco,  Cal.  Nt 


# 


TRANSFORMERS. 


Jl  New  Type 


Transformer,  Primary   Cut-outs   and 

Insulator  Brackets  all  combined. 
No  more  brackets  pulling  off  of  walls. 
With  our  wall  or  cross-arm  hooks,  transformer  may  be  Sung  and 

Connected  in  Five  minutes. 
Our  new  fuse  plugs  will  not  hold  an  arc  with  6,000  volts. 
Our  Transform,ers  are  acknowledged  by  all  experts  to  be  the  Highest 

in  Efficiency  ever  made. 
Adopted  by  the  largest  stations  in  the  country. 
We  Challenge  Competition  in  any  form  of   test,    in    laboratory 
or  practical  use. 
Made  in  all  sizes,  6  lights  to  3,000  lights. 


Type  '*D"  Transformer  ^rlth  Fuse  Ping  Removed. 


WAGNER  ELECTRIC  MFC.  CO.,  ST.  LOUIS,  MO. 

(BOSTON,  6-20  Atlantic  Avenne.  MINNEAPOLIS.  249  Second  Avenue  South.       DALLAS,  416  Trust  Building. 

.A.G^X:X>3'C3X£1S  :  -  Philadelphia,  lOOO  Belz  Building.       OHICAaO.  1236  Monadnocli  Bloci.  buffalo,  126  Erie  Co.  Bank  Building. 

(  CINCINNATI,  161  West  Pearl  Street.        SAN  FKANOISCO,  6*  Second  Street.  TOKONTO,  Canada,  W.  A.  Johnson  Electric  Co. 


50,000 


COPIES   OF   OUR    HAND-BOOKS   HAVE    BEEN    SOLD.      THIS   SHOULD    BE  SUFFICIENT  GUARAN. 
TEE  THAT  THEY  ARE  WORTH  HAVING  IN  YOUR  LIBRARY.    PRICE,  $i.oo  EACH.  SEND  FOR  COPY. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  BIdg.,  Chicago. 


EDDY  GENERATORS. 

Direct  Connected  or  Belted  for  Electiic  Railways,  Central  Stations,  Isolated  Lighting  or  Power  Plants. 

EDDY  MOTORS-SLOW,  MEDIOM  OR  HIGH  SPEED. 


We  build  all  necessary  apparatus  for  the  transmission  of  Electrical 
Power  through  factory  or  other  buildings. 

THE  EDDY  ELECTRIC  MFG.  CO., 

WINDSOB,  CONN. 

KEW  fOBK  OFFICE,  HATBSIEirEB   BLiDCr. 

REPRESENTED  BY: 

Walter  C.  Uclntlre  &  Co.,  506  Commerce  St.,  Philadelphia,  Fa. 
Western  Klectrlcal  Supply  Company,  St.  liOnlB,  Mo. 

F.  P.  Lilttle  Electrical  Constrnctlon  &  Snpply  Co  ,  BafTalo,  N.  f 
IV,  T.  Osborn,  Kansas  City,  Mo. 

J>.  P.  tiOSJCINE,  30  OlTer  »t.,  Boston,  Mass. 

All  Our  Apparatus  Guaranteed  as  Represented. 
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E.  E.  &  S.  BABY. 


Our  Baby  was  born  February  5th,  1895,  and  is  thriving  nicely  on  from  ten 
to  twenty-five  amperes  a  day. 

This  Baby  can  be  used  on  any  circuit  up  to  220  volts.  Can  be  wired  for 
cleat,  moulding  or  concealed  work,  having  our  special  combination  binding 
post.  Is  mounted  on  porcelain  base.  Dimensions  ^y^  in.  by  ij^  in.,  and  stands 
i^  in.  high  over  all.     Brass  and  copper  parts  highly    polished   and   lacquered. 


1^^251  XTE'.a.CTTTiaED    B"Z" 


Our  Baby  carries  10  to  25  amp. 

Our  Baby  is  easily  wired. 

«»nr  Baby  is  original. 

Onr  Baby  behaTes  nicely  on  any   circuit, 

clndine  aao  -volt 
Onr  Baby  is  just  wliat  yon  want. 
Try  some. 

New  York  Office,  Thames  BIdg. 


ELECTRIC  ENGINEERING  &  SUPPLY  CO., 


S7Z"ie.A-CTJS:E],  3iT. 


Alternating   Current 

ARC  LAMPS. 


The 


Kester  '95 


IS  THE  LAMP  YOU  HAVE 
HOPED  FOR. 

It  is  the  only  perfected  Arc   Lamp 

for  the  alternator,  either  high  or  low 

frequency. 

It  comprises  all  that  is  desired  in  an 
Arc  Lamp. 

Write  for  pamphlet  and  prices  to 


THE  F.  P.  LITTLE 

Electrical  Gonstrnction  k  Supply  Goipan;, 

135  SENECA  STREET, 

BUFFAI.O,  nsr.  T. 


THE  UPTON  ARC  LAMP 


For  AH  Circuits. 


The  Cheapest  to  Buy,  Use  and  Maintain. 

Direct  current  lamps,  constant  potential,  with  globe 

and  resistance,  to  burn  8,  II,  14  hours,             -      -  S  I  2.00 

Alternating  current  lamps  and  globe,     ......  14.00 

Series  current  lamps  and  globe, -  1 4.O0 

Standard  Thermometer  Co., 


The  Original  Manuf actnrerB  of  the 


SIMPLEX,  WARD  and  KNIGHT  LAMPS. 

CHARLES  ».  BRAMHALL,  Selling  Agenl,  39  Cortlandt  Street,  NEW  YCK. 


THE  LATEST, 


THE  BEST. 


THE 


Phoenix 

TRANSFORMER. 

Embodies  every  point  essential  to 
A  PERFECT  Transformer. 

WE  GUARANTEE 

THE  HIGHEST  EFFICIENCY 
AND  CLOSEST  REGULATION 

EVER  ATTAINED. 


Its  DlechanicBl  ronstrnction  makes 
it  the  SI  M  PLEST  Trans- 
former made. 


To  try  one  is  to  adopt  It  for  yonr 

FUTURE  STANDARD. 


LOUISVILLE,  KY. 


IfyOTX    \A/  A'XXt 


"A  GOOD  THING" 


OBDEE  A  COPI  OF 


WEBB'S  TELEPHONE  HANO-BOOK. 

Price  81.00,  Postoffe  Prepaid. 

Pnbllehed  end  for  sale  by 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 


GRIMSHAW 

TAPES  AND  SPLICING 

COMPOUND. 


COMPETITION 

TAPES  AND  SPLICING 

COMPOUND. 


COMPETITION    LINE   WIRE. 
ZO'eT^   "Vorlx.    XxxstilCkted    Wire    <3or3a.Tpa,'aa.-y, 


MilN  OFFICE  : 
lS-17  Cortlandt  Street,  Nev  Xork. 


DO. „,.,=,==    i  OHIOAQO:  BOSTON:  SAN  FKANCISCO: 

UKAHOHES:^  320  Dearborn  Street.      134  Congreae  Street.       102  Sacramento  Street. 
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THE  FREEMAN 


BATTERY 


Estimates  Furnished 

on  Application. 
Prompt  Delivery. 


CELLS. 


Standard  Sizes 

Always  on 

Hand. 


The  composition  used  in  the  manufacture  of  these  battery  ceils  malces  them  positively  acid-proof,  which  result  has  never  before  been    accomplihsed 
providing  additional  strength  to  such  an  extent  that  this  cell  can  be  used  where  no  other  would  be  practical. 

THESE  CELLS  ARE  A  NEW  PRODUGTION  AND  FULLY  GUARANTEED. 


AGENTS  WANTED  IN  ALL  CITIES. 


WRITE  US  FOR  INFORMATION  AND  CATALOGUE. 


-•r]3::Ei- 


Newton  Rubber  Works, 

Newton  Upper  Falls,  Mass. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 

ELECTRICIAN  PUBLISHING  CO., '  'ili^tlT'- 


ONE 

DOLLAR 

EAOH. 


STANDARD  PLANTE  STORAGE  BATTERIES 

PLANTS  Type  and  CRYSTALLINE  FORMATION. 

Will  give  or  receive  without  injurj,  currents  that  would  destroy  other  batteries. 

NOT  SULPHATE,  DISINTEGRATE  OR  BUCKLE, 

Contain  no  asbestos  or  other  separating  material  to  increase  their  internal  resistance. 

ESPECIALLY  ADAPTED  TD  CENTRAL  STATION  AND  POWER-HOUSE  SERVICE. 

Absolutely  free  circulation  of  electrolyte  preventing  discharge  of  one  plate  into  another. 

Highest  efficiency,  largest  delivery,  lowest  internal  resistance. 

For  efficiency,  reliability,  durability,  and  capacity  to  receive  and  yield  excessive  currents,  they  are  une- 
qualed  by  any  other  battery  on  the  market  in  this  country. 

Cannot  be  damaged  by  excessive  charge  or  discharge  currents. 

A  400  ampere  current  has  been  taken  from  a  120  ampere  hour  cell. 


I 


We  will  place  an  equal  number  of  these  cells  In  aerles-olrcoit  with  any  other  cells  of  like 
nijlt  I  CyOC*  J    capacity,  BOd  sabiiilt  them  to  charge  and  discharge  cnrrents  as  high  as  the  clrcolt  can  ^ve  and 
Un  ALLlRuC  ■    I    receive;  and  we  guarantee  no  distortion  or  deterioration  of  plate  in  our  cella  under  ourrenta  that 
no  other  cell  will  withstand. 


ELECTEIC  FOWEE  STOBAaE  COltlPAinr, 


TFilliam  Hood,  Ifestern  Selling  Aeent, 

31  llonadnocl:  BnilOiDS,  Chlcaeo. 


Boom  ISIO  Havemeyer  Bnildliis, 

2e  COTtlandt  Street,  New  forfc. 
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FONTAINE  CROSSING  &  ELECTRICAL  CO, 

Now  is  the  time  to  place  your  orders  for  Tentilatiug:  Apparatas. 


Sizes;  18  inches  to  96  inches  in  diameter. 


Wound  for  no,  220  and  500  volts. 


FULLER'S  PATENT  COMBINATION  FAN  MOTOR 

For  public  buildings,  theaters,  hotels,  restaurants,  factories,  churches,  and  all  places  where  fresh  air  is  necessary. 
What  yon  want  is  FBBSH  AlB,  not  the  sime  air  churned  over  and  over  again,  as  is  the  cise  with  toy  Fan  Motors  of 

10  and  12  inch  variety. 

Standard  Dynamos  and  Motors. 


Also  Manufacturers  of 


Fuller  Double-Voltage  Dynamo, 

Friees  <(aoted  on  Application. 


Works  and  Main  Offices,  DETROIT,  MICH. 

Chicago  Oflace:  New  York  Office:  Boston  Office:  St.  Louis  Office 


1020  The  Rookery. 
ELLISON  &  THOMPSON,  Agts. 


67  Cortlandt  St. 
J.  JONES  &  SON,  Agts 


Room  20  B,  Equitable  Bldg. 
F.  P.  BARNES,  Agt. 


7026  Michigan  Ave. 
W.  S.  MERKLE,  Agt. 


ELECTRICITY  FOR  ENGINEERS. 

New  Edition,  Just  Out!    Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTENTS.— »-iHAPTEE  I:  Electricity;  Positive  and  Negative;  CondactorB,  Non- 
OonduotoFB  and  Insulators;  Electr«>-Motive  Force;  Volts;  ReBiatance;  Ohme;  Current;  AmpereB. — 
CHAPTER  II:  Dynamoa;  Magnets;  Field  Coils;  Electro  Magnets;  Permanent  Magnets.— CHAPTER  III: 
Armatures,  Conatructioo  of,  Different  Rinds  of;  Commutators,  How  Made  ajid  Connected  ;  Heating  of 
Armatnres;  Eddy  Currents. —CHAPTER  IV:  The  Current;  How  Produced;  Induction;  Series  Wound 
Dynamos ;  Shunt  Wound  Dynamos;  Exciting  the  Fields;  Conatant  Current  and  Constant  Potential  Dyna- 
mos; Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— CHAPTER  V:  Incandescent  Lamps;  Fila- 
ments; Connections;  Flashing;  Exhausting;  Testing;  Candle  Power;  Operated  in  Series;  Automitic 
Cnt-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series;  Multiple  Series  Gnt-Out;  Three  Wire  System.— 
CHAPTER  VI:  The  Arc  Light;  Hoiv  Formed;  Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or 
Globes;  Shape  of  Carbons  under  Different  Conditions  of  Barniug;  Arc  Lamps;  Regulating  and  Cut-Out 
Mechanism;  Action  of  Current;  C  utch  Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.— 
CHAPTER  VII:  Commutators  and  Brushes;  The  Brush  Comrautatora;  Brushes;  Different  Styles  of 
Brushes;  Double  Brushes;  Single  Brushes;  Troubles  with  Commatatord  and  Brushes;  Correct  Position 
of  Brushes;  Sparbing  at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing. — CHAPTER  VIII:  Cur- 
rent Regulation;  Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.- CHAP- 
TER IX:  American  System  of  Automa  ic  Current  Regulation ;  The  Dynamo;  Regulator;  Action  of  Regu- 
lator.—CHAPTER  X:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of 
Circuits  through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial;  Dial 
Controller;  Circuits  and  CouDeotlons  of  No.  8  Brush  Dynamo;  Circuits  of  Compound  Wound  Constant 
Potential  Brush  Dynamo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regulator;  Circuits  of  Regu- 
lator; Circuits  of  Dynamo;  Action  of  Re?ulator;  Howell  Pressure  Indicator;  Diagram  of  Circuits;  De 
scription  of  Parts  and  Operation.— CHAPTER  XII:  Excelsior  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature;  Diagram  of  Circuits;  The  Regulator  and  Motor;  Action  of  Regulator.— CHAPTER 
XIII;  Schuyler  System  of  Automatic  Current  Regulation;  Dynamo;  Armature,  Commutator  and  Brushes; 
Diagram  of  Circuits  in  Armature  au-i  Field;  Regulator;  Circuits  in  Regulator  —CHAPTER  XIV:  Thom- 
SOD-Hnuaton  System  of  Automatic  Current  Regulation;  Dynamo;  Armature;  Commutator  and  Brushes; 
Oontrolling  Magnet;  Wall  Controller;  Diagram  of  Circuits;  Air  Blast.— CHAPTER  XV:  Waterhouse  Sys- 
tem of  Three-Brush  Automatic  Current  R-gulation;  Dynamo;  Extra  Brush;  Resistance  Coils  and  Regu- 
lator.—CHAPTER  XVI:  Ampere  Meters;  Tangential  Scale;  Solenoid  M^-ters.- CHAPTER  XVII:  Volt- 
meters; Pressure  and  Poteotial  Indicators.  — CHAPTER  SVIII:  Testing;  Galvanometers;  Astatic  Needle; 
Differential  Apparatus.- CHAPTER  XIX:  Wbeatstone  Bridge  or  Electrical  Balance;  Diagram  of  Circnlts 
and  Methods  of  Use;  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX:  The  Magneto 
as  a  Testing  Instrument;  Armature;  Field;  Bell;  Diagram  of  Circuits.— CHAPTER  XXI:  Coupling  Dyna- 
mos Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Machines.— CHAPTER  XXII; 
Switches  and  Switchboards;  Loop  Switch;  Plug  and  Socket;  Change  Over  Plug  and  Socket;  Conclusion. 
CHAPTER  XSIII:  Electric  Motors,  General  Principles  the  Same  aa  in  Dynamos;  Types;  Shunt  and 
terles  Motors  Suitable  for  all  General  Purposes;  Regu'ation  of  Shunt  Motors;  Of  Series  Motors;  Conn- 
er E.  M.  F.;  Direction  of  Rotation  and  Direction  of  Oarrent;  Starting  Motors;  Diagram  of  OonDection. 


PART  II.  CONTENTS.— CHAPTER  I:  AlternateOurrentDynamop;  Principles  of  the  Field. 
Field  Current  Armature;  Winding;  ConnectlonB;  Lamination;  Different  Typea  of  Alternators;  Regula- 
tion; Leading  Systems;  The  Brush  Generators;  Magnets;  Armature;  Principles  of  Induction. — CHAP- 
TER II:  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures;  Field  Magnets;  Ferrantl 
Armature,  Field  Magnets;  Winding;  CoUectora.- CHAPTER  III:  Dynamos,  Concluded;  Siemens  Dyna- 
mo; Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo;  The  Armature;  Self  Induction;  Regula- 
tion—CHAPTER  IV:  Induction  Gi'ils;  Converters;  Tranaformers;  Economy  of  Distribution;  An  Elec- 
trical H.  P.;  Loases  in  Conductor;  Induction  Colls;  Effect  of  Induction;  Transformers. — CHAPTER  V; 
Transformers,  Continued;  Induction  Coils;  Converters;  Transforming  Up  and  Down;  Design  of  Trans- 
formers; The  Static  Charge;  Protection  Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil 
Protector;  Different  Types  of  Transformers.— CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regu- 
lation;  Winding  of  Tranaformers;  Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII: 
Parallel  System;  Series  Arc  Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit; 
Secondary  Circuit;  Placing  of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit— CHAPTER 
VIII:  Lines  of  Force;  Hysteresis;  Magiietic  Penetration;  The  Circuit  of  Linea  of  Force;  Experiments 
with  Magnet;  Rapidity  of  Reversals  and  Hystereeis.-CHAPTER  IX:  Arc  Lamps;  In  Series;  The  West- 
inghouse  Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  Flat  Carbons. — CHAPTER 
X:  Arc  Lamps,  in  Multiple;  Slattery  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operation. — CHAP- 
TER XI;  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Currents  Differ 
from  those  used  with  Continuous  C  irrents;  Ammeters;  Voltmeters;  Description  of  Several  Forms  of 
Instruments — CHAPTER  XII:  Measuring  Instruments,  Continued;  Hot  Wire  Instruments;  The  Cardew 
Voltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter.  —CHAPTER  XIII:  Voltmetera:  Double 
Coil  Voltmeter;  Two  Types.— CHAPTER  XIV:  Spring  Meter*;  Curled  Spring  Meter.— CH.\PTER  XV: 
Twisted  Strip  Instruments;  Diagram  of  Connectinns  and  Operation  of  Instrument.— CHAPTER  XVI: 
Recording  Meters;  Stanley  Meter;  Construction  and  Principles  of  Operation;  Diagrams  of  Parts;  Slattery 
Induction  Meter;  Description  of  Parts  and  Principles  of  Operation;  Watt  Meter;  Thomson  Meter- 
— CHAPTER  XVII:  Generators  in  Parallel;  Difficulties  in  Operating;  Alteruate  Current  Generators  in 
Parallel;  Arrangements  of  Circuits  and  Machines  for  Operatin:^  in  Parallel;  Diagram  of  Common  Ar- 
rangement of  Machines  and  Circuits. — CHAPTER  XVIII:  Ohm's  Law;  Strength  of  Current;  Formulas 
and  Examples;  Power  and  Heating  Effects  of  Currents.— CHAPTER  XIX:  Ground  Alarms  and  Leak 
Detectors. 


PRICE,  $2.50. 


Orders  for  Above  Books,  or  any  other  Electrical  Works,  Promptly  Filled  on  Receipt  of  Price.     Postage  Prepaid. 


ELECTRICIAN  PUBLISHINC  CO.,  6  Lakeside  Bide.,  Chicago. 


A  JSilEMSr  BOOK. 


nxroT^v 


ELECTRIC  TRANSMISSION  HAND  -  BOOK. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  iiand-book  series,  of 
which  30,000  copies  have  been  sold.  The  new  book  deals  in  the  author's 
well-known  practical  style  with  all  the  problems  of  Electric  Power 
Transmission. 

IffCW    RZSADY.  PRICE    Sl.OO. 

ELECTRICIAN  PUBLISHINC  CO.,  6  Lakeside  Building,  CHICAGO. 
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Directory  of  Principal  Electrical  and  Mechanical  Engineers. 


B.  J.  Arnold,  Mem.  a.  i  e.  e. 

Consultiog  Electrical  Eagineer. 

SPECIALTY: 

Electric  Railways  and  Power  Stations. 
1541  Marqaette  Bldg.,  Chicago. 


C.E.  Woods  &  Co.,  g:^:--&n 

Special  Electrical  Eogineers. 

Desij^ners  Dynamo  Electric  Machinery  and 
Special  Electrical  Apparatus.  General  Elec- 
trical Ecgineertng.  Arrangements  made  for 
Permanent  consultation  to  Railroads,  Power 
and  Light  Plaats.  Offices  : 

Suite  Iti  16  IMonadnock   Itldc,  ChicasTo. 


William  H.  Bryan, m. Am. soc.m.b.I 

MechaDical  and  Electrical  Engineer. 

Coniultations,  Eeporta,  Eetima'eft,  Planp,  Speci- 
fications, Superintendence,  Tests,  Purchasing. 
Designs  of  Central  Stationa  a  Specialty, 

Turner  Buildlngr,  St.  liOnls. 


Force  Bain, 

Consulting, 

Designing, 

Supervising, 

ConBtrocllrg, 

Testing. 


Electrical  ard 
Mechanical  Engineer. 

Plans,  Specifications  and 
Qeneral  Engloeerlug. 


Expert  la  Patent  Causes. 

Suite  1657. 1  658  and  1659 
Monadnock  Building-,  CHICAGO. 


LOUIS  E.  WALKINS, 

Consulting  Engineer  and  Designer  of  Power  Stations  and  Electrical  Equipment. 

Proprietor  of  Practical  Systems  of  Permanent  Overhea'l  Rapid  Transit  Trolley,  Electrical  Canal 

Boat  Propulsion,  Underground  Conduits,  EIei.tr ic  Governor  and  Meters 

Electric  railways  examined,  and  reports  made  for  capital. 

Correspondence  solicited.  Office  and  address,  30  Coart  St.,  Boston. 


Owen  Ford, 

710  Security  Bld^^  St.  liouis,  Mo^ 

Engineer  and  Contractor, 

Electric  Railways,  Lighting,  Power  and  Min 

ing.      Water  Works  Systems.     Power  Plants 

Developed  for  Electrical  Transmission, 


For  the  "WESTERN  ELECTRICIAN,' 
— ttx.oo. 


Jdst  What  Yoo  M  liookiDQ  for  l 


A  NEW  AND  VALUABLE  BOOK. 

ELECTRIC  LIGHTING  PLANTS 

TH:BII3    cost    .^^1>T1D    OE=»EI3.A-a:i03:T. 


f 


Data  compiled  from  station  reports  of  electric  lighting  plants  employing  overhead  circuits,  with  suggestions  pertaining  to 

the  information  usually  desired  by  the  non-technical  purchaser. 

With  Numerous  HCustrations,  Diagrams,  Plans,  Tables,  Etc,    275  Pages.    Cloth.    Price  $2.00,  Postage  Free. 

This  work  gives  all  necessary  data  for  the  erection  of  an  electric  light  plant  of  any  size. 

THE  COST  OF  ARC  LIGHTING.  THE  COST  OF  INCANDESCENT  LIGHTING. 


READ  THE  TABLE  OF  CONTENTS: 


Alternating  Arc  Lamps,  Arc  Plants,  Belting,  Boilers,  Boiler  Settings,  Boiler  Efficiencies,  Books, 
BuUdicg,  Cost  of  Arc  Dynamos  and  Lamps,  Cost  of  Arc  Plants  Erected,  Cost  of  Alternating  Dynamos, 
Cost  of  Alternating  Plants  Erected,  Cost  of  Belts,  Cost  of  Boilers,  Cost  of  Brick  Chimneys,  Cost  of  Cop- 
per for  Alternating  Circuit,  Cost  of  Cbrliss  Engines,  Cost  of  Compound  Corliss  Enirines,  Cost  of  Com- 
pound High  Speed  Engines,  Cost  of  Condensers,  Cost  of  Friction  Clutch  Pulleys,  Cost  of  Heaters,  Cost 
of  High  Speed  Engines,  Coat  of  Incandescent  Dynamos,  Cost  of  Idlers,  Cost  of  Injectors,  Cost  of 
Meters,  Coat  of  Motors,  Cost  of  Operating  Lamp^  per  hoar,  Cost  of  Power  Generators,  Cost  of  Poles, 
Cost  of  Plain  Pulleys,  Cost  of  Pillow  Blocks,  Cost  of  Pumps,  Cost  of  Shafting,  Cost  of  Shaft  Couplings, 
Cost  of  Stacks— iron,  Cost  of  Stacks — brick.  Cost  of  Steam,  Coat  of  Transformers,  Cost  of  Wire, 
Oliimneys,  Circuit  Loss,  Contract  Blanks,  Current  Distribution,  Circuits— overhead.  Circular  Mils  of 


Wire,  Depreciatloa,  Direct  Connected  Apparatus;  Dynamos,  Dynamo  Data,  Ejooomy  of  Oondensin?, 
Economy  of  Covering  Steam  Pipes,  Economy  of  Heater,  Efficleocy  of  Engines,  Engines.  Equivalent 
of  Current  in  Horse  Power,  Equivalent  Bates  of  Lighting,  Fuel,  Horse  Power  of  Belting,  Horse  Power 
of  Motors,  Horse  Power  of  Shafting,  Incandescent  Arc  Lamps,  Instruments,  Instructions  for  Employes, 
Insulation,  Labor,  Load  Chart,  Meter  Connections,  Municipal  Ownership,  Natural  Gas,  N,  E.  L.  A.  Stand- 
ard Rules,  Oil,  Outcome  of  Practical  Management,  Pole  Line,  Pulleys,  Rope  Trio^Tiis^ion,  Resistance 
of  Wire,  Rules— Fire  Underwriter',  Report  Com.  on  Data  N.  E.  L  A.,  Reports  of  Cltlea  Owning  Plant, 
Reports  of  Cities  Ooatractlng,  Stock  Room,  Shafting,  Transformers,  Transformer  Curves,  Wiring 
Tables— Primary  Wiring,  Wiring  Tables— Secondary  Wiring,  Wiring  Tables,  Motor  Wiring,  Wire,  Wire 
Formula,  Water  Power,  Wood  as  Fuel. 


The  Only  Book  of  Its  Kind  In  the  English  Language.    Price,  $3.00. 


riectric  Railway  Supplies 

^^^  rstrV'''^?^^liBWlW!l^^  The  largest  and  most  prosperous  fitree 

^^H  r:p^^^^^tS^t^^l^3^^^=^       to  all  others  on  account  of  grreater    strenirtl 


GEARS.    PINIONS.    BEARINGS.    TROLLEYS^ 
TROLLEY  WHEELS  AND  HARPS. 

railway  companies  in  the  country  are  asing  oar  sapplles,  and  they  prefer  tbeiv 
and  dnrability.  Correspondence  Solicited. 


This  is  t>)e  Improved 
Nuttall  Trolley. 


Try  it  once,  and  you 
will  want  no  other. 


R.  D.  NUTTALL  COMPANY 

F.  A.  ESTEP,  President  and  Treasurer. 
J.  K.  McGINLEY,  Vice-President,  F  S.  MARTIN,  Superintendent  of  Works. 

ALLEGHENY,  PA. 

OHAS.  J.  MATER,  121i  Betz  Building,  Philadelphia,  Pa.,  Middle  States  Sales  Department. 
OHAS.  N.  WOOD,  180  Summer  St.,  Boston,  Mass.,  New  England  States  Sales  Department. 
STANDARD  R'Y  SUPPLY  CO.,  Mouadnock  Block,  Chicago,  III.,  N.  W.  States  Sales  Department. 
A.  S.  PARTRIDGE,  Bank  of  Commerce  Building,  St  Louis,  Mo.,  S.  W.  States  Sales  Department, 
CHA8.  A.  OAVAGNA,  Neave  Building.  Cincinnati   Ohio,  Central  States  Sales  Department. 
EDWARD  P.  SHARP,  44  Niagara  St.,  Buffalo,  N.  X.,  Northern  States  Sales  Department. 
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Progress  the  Order  of  the  Age, 

THE  NEW  AMERICAN  LEADS. 

Recent  ImprovementB  made  In  the  New  AmerUan  Turbine  have  Increased  the  power  ae  per  their  dlaok 
eter,  and  prodnced  greater  efficiency  from  whole  to  half  water  than  any  other  turbine,  as  evidenced  by  the 

following,  copied  from  oertl&ed  tests  made  at  Holyoke.  Mass.,  on  the  dates  named,  and  signed  by  A,  F.  Si^k. 

f^j^S^fop^l^gg  man,  engineer  In  charge  of  experiments,  and  E.  S.  Waters,  hydraulic  engineer. 

^^^^  The  orlglnale  of  these  certificates  and  tests  of  other  sized  wheels  can  he  seen  at  our  ofBce. 


Test  of  a  451nch  Wheel-July  9,  1894. 

Test  of  a  43-)acli  Wheel  -July  14, 189-1. 

Head. 

Rev.per 
Mln. 

On.  Ft. 
per  Sec. 

HoTse 
Power, 

P'rCent 

Head, 

Rev.per 
Min. 

Cu.  Ft.  [  Horse 
per  Sec' Power. 

P'rOent 

Whole  Gate 

% 

1         " 

■4 

16.06 
16.42 
16.78 
1T.03 

16.88 

119.17 
122.00 
117.33 
111.83 
118.67 

141.58 
127.18 
112.60 
98.12 
82.117 

205.27 
196.19 
175.74 
149.99 
118.40 

79  76 
82.68 
82.18 
79.31 
76.62 

Whole  Gate 

s 

% 
V2 

16.33 
16.56 
16.59 
17.13 
17.48 

128.00 
134.80 
129.33 
126.25 
121.00 

134.18 
120.85 
104.85 
92  76 
70.80 

199.56 
188.14 
162.89 
142.40 
98.85 

80.50 
83.09 
82.77 
79  21 
70.60 

For  Information  and  aatalogoe  write 


THE  DAUON  GLOBE  IRONWORKS  CO..Da;lon,0.,U.S. «. 


I 


< 
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L.M.MOYES,    MANUFACTURER,  PHILADELPHIA,  PA. 


WATER  WHEELS 


For  heads  of  3  feet  to  2000  feet. 

Spt^cially  desigcned  and  adapted  to 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Seeiirin?  a  hieh  ciiarantectl  iJPi^entaee  and  i^reat  ntendinosA  of 

motion,  imdpr  variable  loads.  An  unef|U»led  conoontration  of  i)ower, 
and  an  uiiprc<-eflenlod  hi^h  velocity.  Its  quickly  operating;  bal- 
anced eateM.  affords  prompt  and  line  recnlati<»n  by  povernor.  Satis- 
faction enarantccd   where  others   fail.       Write   for   Catalogue,   and 

state  V'liir  \v;!nts 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A 


P 


LATINUM 

For  all  Purposes. 
M  Scrap  and  Native  Platinum  Parchaeed. 

^^      BaHER  &  CO..   408-4  14  New  Jersey 
Kailroad  Ave-,  Newark,  N.  J. 

PORTER  &  BUERDORF, 

6ALEB  AGENTS  FOB 

DETROIT  SYSTEM   STREET  R'Y   MOTORS, 

Generators  and  Eloctrlcal  Supplies. 

storage  batteries  for  traction  work  Bold  with 
guarantee  of  20,000  miles  without  repairs.  Instal- 
lation of  storage  battery  lighting  plants  a  specialty 
Room  SOS,  No.  31  Quiney  St.,  Chlcaso. 

FUSE  WIRE)  ««--4.„^ 

AND     LINKS  h  capacity. 

FOR  ALL  SYSTEMS.   )  ^'''"'^^Z^. 


The  Independent  Electric  Co., 

39th  St  and  Stewart  Ave.,  Chicago. 


SHORT  JOURNEYS 

ON  A  LONG  ROAD 

Is  the  characteristic  title  of  a  profusely 
illustrated  book  containing  over  one  hun- 
dred pages  of  charmingly  written  de- 
scriptions of  summer  resorts  in  the 
country  north  and  west  of  Chicago.  The 
reading  matter  is  new,  the  illustrations 
are  new,  and  the  information  therein 
will  be  new  to  almost  everyone. 

A  copy  of  "Short  Journeys  on  a  Long 
Road"  will  be  sent  free  to  anyone  who 
will  enclose  ten  cents  (to  pay  postage)  to 
Geo.  H.  Heafford,  General  Passenger 
Agent  Chicago,  Milwaukee  &  St.  Paul 
Railway,  Chicago,  111 


Going  to 
California. 

The  Burlington  Route  is  the  only 
railway  running  "Personally  Con- 
ducted" Excursions  via  Denver  to 
Colorado  Springs,  Salt  Lake,  Ogden, 
Sacramento,  San  Francisco,  Stock- 
ton, Merced,  Fresno,  Bakersfield, 
and  Los  Angeles  at  the  lowest  rates 
and  without  change  of  cars. 

Leave  Chicago  every  Wednesday. 
Write  or  call  on  T.  A.  Grady,  Ex- 
cursion Manager,  211  Clark  Street, 
Chicago. 


OF  INSULATED  WIRES  AND  CABLES. 


Bt  Hbbbbbt  Laws  Wbbb. 

A  New  Book  Just  Published. 


A  Practical  Guide  to  the  Testing  of  Electric  Light,  Electric 
Railway,  Telephone  and  Telegraph  Wires. 


PBICB,  POJSTAGE  PREPAID,  $1.00, 

SEND  IST  YOVB  OBDEB  NOW. 


ELECTRICIAN  PUBLISHING  COMPANY, 

6  Lakeside  Building,  CHICAGO. 


ELKHART  TRANSFORMERS, 

HORNBERGER  ELECTRIC  MFG.  CO.. 

ELKHART,  INDIANA. 


WE  GUARANTEE  YOU 


a  vciy  considerable  saving  in  the  items  of  water  and  fuel  by  the 
use  of  our,  Vacnum  Feed  Water  Heater  and  Purifier, 

and  this  means,  of  course,  an  extra  profit  on  your  output.  The 
"how"  will  be  found  in  a  comprehensive  Catalogue,  which  is 
yours  for  the  asking,  also  Catalogues  of  the  Webster  Separator 
and  IVilliames  Vacuum  System  of  Steam  Heating. 

Warren  Wsbstmr  &  Co., 


i 


NEW  YORK.  39  Cortlandt  St., 
CHICAGO,  Monadnock  Bldg:. 


camdf;n,n.j. 


THE  McCORMICK 

TURBINE, 

On  Vertical  or  Horizontal  Shaft, 
Especially  Adapted   for  Electric  Work. 

Oives  more  poiv^er  as  to  diameter  ivlth  a 
higher  percentage  of  nsefal  effect  than  any  other 
TTater- wheel  heretofore  made.  All  sizes,  right  and  left 
hand,  are  built  from  patteros  perfected  under  syBtematlo  tests  in 
the  Holyoke  Testing  Flnme. 

Parties  having  power  plants  which  are  nnsatisfactory,  and 
those  contemplating  the  Improvement  of  powernj  will  find  It  t« 
their  interest  to  confer  with  me,  as  I  am  Trilling  to  guar- 
antee results  where  others  have  failed,  no  mat« 
ter  w^hat  make  of  torbine  has  been  in  nse.  STATE; 
RRQUIRBMjBNTS  AND  S£N1>  FOB  CATA^ 
LO^U£. 

S.  MORGAN  SMITH.  York,  Pa. 

BBUmatee  fomlabed  for  complete  power  plants  aii4 
remits  cuarantsed. 


18S1. 


isss. 


Morris,  Tasker  &  Co., 


i 


INOOEPOEATED. 

Offices,  222-224  South  Third  Street, 
PHILADELPHIA,  PA. 


PASCAL.  IRON  1VORK8, 

Philadelphia. 
D£I.A\VARE  IROK  n'OKKS, 

Mew  Castle,  -Del. 


Mnnufacturers  of 


Boiler  Wes,  ffroeilit 
Iron  Pijes  ai 


1 

EIiKCrillC  I.l<,iHT  and  KAIl.- 

WAV  PIPE  POIvES  A 

SPEClAIiTT. 


June  29,  1895 


WESTERN    ELECTRICIAN. 


WE  DON'T  MAKE  ANYTHING  ELSE 


Send  for  Catalogue  '^A." 

Ajkd  Printed  Matter. 


UT  Tubular  and  6-incIi  Tube  Boilers,  Flange  Steel,  Weldless  Braces,  Eclipse  Manholes. 

FULTON  STEAM  BOILER  WORKS,  RICHHOHD, IBD, 


Gas, 
Gasoline 


THE  OTTO 

ENGINES 


and 
Natural  Gas 


Electric  Lighting. 

Sizes  2  to  250  H.  P. 

Electric  Light  Plants  in  Operation  from 
2  to  250  H.  P. 


ff=-'       The  Otto  Gas  Engine  Works, 


PHILAUELPHIA. 


Economical  Results  in  Cuba. 

Havana,  Cuba,  May  18,  1895. 
The  Westinghouse  Machine  Company, 

PITTSBURGH,  PA.,  U.S.A. 

Gentlemen: — We  began  running  the  large  (23-inch  and  40-incli  by 
20- inch — 600  horsepower) 

WESTINGHOUSE  COMPOUND  ENGINE 

and  the  250  K.  W.  dynamo  last  Monday.  Everything  went  off  all  right  the 
first  time  and  has  since  been  running  perfectly,  making  a  saving  of  over 
4,000  pounds  of  coal  each   night,   over  and  above   what   we  were 

using  with  the engines.     We  have  been  able  to  shut  down  three 

boilers,  and  do  not  have  to  force  the  remaining  ones  at  all.  The  whole  story 
is  told  in  one  word:  "Perfection."  Yours  truly 

SPANISH-AMERICAN  LIGHT  &  POWER  COMPANY, 
(Signed)  F.  H.  Thompson. 


Save  Money  and  Economize 

BY  nsiNa 

GREEN'S 
ECONOMIZER 

FOR   STEAM  BOILERS. 

Oan  be  applied  to  any  type  of  boiler    wlthoct 
stoppage  of  works. 

High  temperature   of  feedwat^r  muoh  above 
boiling  point. 

Catalogues,  Plans  and  Specification 
on  Application. 

SOLE  MAKERS  IN   THE  UNITED  STATES. 


ROOT  IMPROVED  WATER  TUBE  BOILER. 


THE  FUEL  ECONOMIZER  CO., 


NIATTEAWAN,  N.  Y. 


CHICAGO  OFFICE, 


1540  MARQUETTE  BLDG. 


BINDERS 


For  the  Western  Electrician 

Electrician  Publishing  Co., 
G  liakeside  Bltfs.,       -       Chicago. 


$1.00 


J.  C.  BRILL  COMPANY,  -  PHILADELPHIA, 

BUILDEES  OP  EAILWAX  AND  TEAMWAT  OABS  OF  ALL  GLASSES. 


Special  attention  given  to  the  building  of  Electric  Motor  and  Trail  Oara. 
Iders  of  Brill  No.  al  Tmok  wltli  qoUd  forged  frame,  and  *'Eareba>'  Maxiu^um  Traction  Pivotal  Track. 


SELLINO  AGENTS: 

8  Oliver  St.,  Boston,  Mass. 
Monadnock  Block,  Chicago,  III. 
Perin  Building,  Cincinnati,  Ohio. 
Security  Building,  St.  Louis,  Mo. 


ABENDROTH  &  ROOT 

MFG.  CO., 
28  Cliff  Street,  NEW  YORK. 


Two  Hours'  Ride 

To  Milwaukee. 


Via  Chicago,  Milwaukee  &  St.  Paul  R'y, 

Leave  Chicago  3  o'clock  p.  m. 

Arrive  Milwaukee  5  o'clock  p.  m. 

Milwaukee  is  a  summer  resort. 

It  is  cool  and  pleasant. 

Its  hotels  are  the  best  in  the  west. 

Start  Saturday  afternoon. 

Come  back  Monday  morning. 

Four  dollars  for  a  round  trip  ticket. 

Parlor  car  seats  reserved  in  advance. 

Chicago  Ticket  o£5ce,  207  Clark  Street. 


AIOKTfl  »TAB  POINTS 

Is  the  title  of  a  boob  of  reference  for  all  points  be- 
tween Chicago  and  Lake  Superior  on  the  line  of 
the  Milwaukee  &  Northern  R.  K.,  and  is  a  valnable 
publication  for  bnslneae  men  and  toarlnts  who  may 
be  interested  In  the  development  of  the  agricult 
nral,  mineral  and  timber  resources  of  Northern 
Wisconsin  and  the  Upper  Peninsula  of  Michigan. 
This  book,  together  with  an  llInstrBted  pamphle 
telling  *'TFh«rfl  th$  Trout  Hide '>'>  will  be  sent  free 
upon  application  to  Geo.  H.  HeafEord,  General  Pas- 
senger Agent.  "North  Star  Route,"  Ohicago,  111 


Racine  Automatic 

HIGH  SPEED 

ENGINES. 

From  1  to  125  H.  P. 
Especially  idiipteil  for 
ELECTRIC 
LIGHTING, 

Aud  all  places  where 
high  bpeed  in  coimeclioii 
with  econiimy  Is  desired. 

Over  2,500  in  use. 

Purcn [line  and  Tuljulur 

BOILERS. 

MARINE  ENGINES 

AND  OUTFITS. 

send  for  Catalogue 

describing  our  new  1 

to  6  H.  P.  Automatic 

^...^^ — --^  Encine    and    Boiler 

'^-■^  ^'^^-~~.,^    -^ts-Tx'*^  outiit. 

Racine    Hardware   Co., 

W.  F.  PARISH,  Genu  Sales  Manager. 

W,  Marquette  Building 

Works.  Racine,  Wis.  CHICAGO.  ILL..  U.  S.  A. 


mfDT's.^^M^A;^ujAauf.s  PHOSPHOR-BRONZE 

REC.TRADEMARKS.  I  NG  OTS,  CASTI  NGS,  WiRE,   S  HE  ET    &C. 

The  Phosphor  Bronze  Smelting  Co.LiMiTED 
2  2  00  Washington  Ave.,Philadelphia.,Pa. 

ORICINAL  MANUFACTURERS  OF  Phosphor-' 
T'%       .,     Bronze  IN  THE  United  States  AND  Sole 


I  iTi  I J II  %  tfrTffa 


■=i.r.rfn:MM.».=..»....,:«.nrT 
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500  Horse  Power  Polyphase  Generators  in  power  hoase  of  the  Westinghoase  Electric 
and  Mannfactorlns  Company,  at  £agt  Pittsbarg,  Pa> 


WestinghoQse 

Electric 

and 

Manufacturinf 

Company; 


1 


Sole  Owners  of  the 


TESLA  POLYPHASE  SYSTEM. 

The  ideal  system  for  the  distribution  of  power  and  light  in  factories  and  mills. 
Motors,  Arc  Lights  and  Incandescent  Lights  supplied  from  the  same  circuits. 
The  system  adopted  by  the  Cataract  Construction  Company  for  their  great  plant  at  Niagara. 
Adapted  for  transmission  of  power  over  long  distances,  also  for  local  distribution  of  power. 

Brushes  and  moving  contacts  may  be  dispensed  with,  rendering  the  system  peculiary  useful  in  mining  operations. 
All  machinery  in  our  new  works  at   East    Pittsburg  driven   by   Tesla   Polyphase   Motors,   supplied   from  a  Central 
Power  Plant. 

RESULTS:     High  Efficiency,  Convenience,  Economy  of  Installation  and  Operation,  and  Flexibility.. 
Inspection  invited. 


Two  suits  are  now  pending  against  the  Thomson-Houston  Company 
under  the  Tesla  Patents.  Upon  motion  of  the  Westinghouse  Company  in 
the  Circuit  Court  at  New  Haven  recently,  the  Thomson-Houston  Co.  were 
limited  to  October  7th  to  take  their  testimony  in  defense.  The  suits  will 
therefore  be  ready  for  argument  in  the  near  future. 

The  novelty  of  Mr.  Tesla's  invention  was  recognized  by  PROF. 
ELIHU  Tfi OitffS 0.?r,who  said  in  discussing  the  Tesla  inventions  be- 
fore the  American  Institute  of  Electrical  Engineers  in  1888: 

"I  have  certainly  been  very  much  interested  in  the  description  given  by 
Mr.  Tesla  of  his  new  and  admirable  little  motor.  I  have,  as  probably 
you  may  be  aware,  worked  in  somewhat  similar  directions  and  towards  the 
attainment  of  similar  ends.  The  trials  which  I  have  made  have  been  by  the 
use  of  a  single  alternating  current  circuit,  not  a  double  alternating 
circuit." 

Westinghouse  Electric  & 
Manufacturing  Company, 

PITTSBURG,  PA. 


Branch  offices  in  all  tb  e  leading  cities. 


Foi'ty  florse  Poiver  Tesla  Polyphase  aiofor  oper- 
atinff  machinery  in  shops  at  East  Pittsburff, 
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EDISON  FAN  MOTORS. 
LUNDELL  FAN   MOTORS. 
NATIONAL  CARBONS 
AND  CARBON  BRUSHES. 


EDISON-LA  LANDE    BATTERIES 
AND  FAN  OUTFITS. 
HARDTHMUTH  CORED  AND  SOLID 
CARBONS  IN  ALL  SIZES. 


'J 


CHICAGO  EDISON  CO, 

DEALERS  IN 

ElLEiaTRia    LIQHTINQ   SUPFLIEXS, 


All  Kinds  of 
RUBBER  WIRES, 
CORDS 
AND 
CABLES. 


EDISON  BUILDING, 

139  ADAMS  STREET,  CHICAGO. 


KNIFE  SWITCHES 
IN  STOCK, 

FROM  10  TO  1,000 
AMPERES. 


CUT-OUTS, 
SOCKETS, 
ARC  LAMPS, 
INCANDESCENT  LAMPS, 
Etc.,  Etc.,  Etc. 


The  Blectric  Storage  Battery  Co. 


DREXEL  BUILDING 

PHILADELPHIA,  PENNSYLVANIA 


S^ 


OLE  OWNERS 

of  all  Storage  Baliery  Patents 
heretofore  controlled  by  the 

General  Electric  Co, 

The  Brush  Electric  Co. 

The  Edison  Electric  Light  Co. 

The  Consolidated  Electric  Storage  Co. 

The  Thomson-Houston  Electric  Co. 

General  Electric  Launch  Co, 

The  Accumulator  Co, 


Catalogue  giving  capacHiea,  diminsloni, 

weights,  prices,  etc.,  on 

application. 


e:^ 


SOLE 
MANUFACTURERS  OF 


Moridc  Accumulator 


ttmjutmniiiiiiijjiinu;:ii!i 


TRADE  MARK 
REG.  SEPT  II.  ifliH 


experience  absolutely  proves  that 
Electric  Light  and  Power 
Plants  cannot  be  reliably 
or  economically  operated 
without  Accumulators. 


ELECTRICAL  STCRAGE  CELLS  OF  ANY  DESIRED   CAPACITY 


Dictionary  of  Electrical  Words,  Terms  and  Pirases. 


568  doable-column  Pmces.   SVO  Illnstratioas, 

This  Dictionary  includea  3,000  distinct  Words,  Terms  and 
FluraseB.  Each  of  the  great  classes  or  divisions  of  electrical  investiga- 
tion or  utilization  comes  under  careful  and  exhaustive  treatment.  For 
some  reasons  it  deserves  rather  to  be  called  in  Encyclopsedia  than  a 
dictionary. 

The  Scheme  of  Treatment  is  as  follows: 

1st.  The  words,  terms  and  phrases  are  invariably  followed  by  a  short, 
concise  definition,  giving  the  sens*  in  which  they  are  correctly  em- 
ployed. 

2d.  A  general  statement  then  follows  of  the  Principles  of  Electri- 
cal Science  on  which  the  definition  is  Founded. 


TT   ^XS'^TirXZia-    O".   :)BCOTTSa?0»T,    .A..  3VC. 

Cloth  Binding.   Type  Faees  10  x  7  inches.      Price,  postage  Prepaid,  to  any  part  of  the  world,  S5.00. 

3d.  When,  from  the  complexity  of  the  apparatus,  or  from  other  con- 
siderations, it  has  been  thought  desirable  to  do  so,  an  Illustration  or 
Diagram  of  the  apparatus  is  given. 

4th.  To  facilitate  study,  an  elaborate  system  of  Oross  Beferences 
has  been  adopted,  so  that  it  is  as  easy  to  find  the  definitions  as  the 
words,  and  aliases  are  readily  detected  and  traced. 

In  applying  these  rules  great  care  has  been  exercised  to  secure 
OliEAKNESS,  to  the  end  that  while  the  definitions  and  explanations 
shall  be  SATISFACTORY  TO  THE  EXPERT  ELECTRICIAN,  they 
shall  also  be  SIMPLE  AND  INTELLIGIBLE  to  those  who  have  had  no 
training  at  all  in  electricity,  or  are  novices  in  the  art. 


ELECTRICIAN  PUBLISHINO  CO.,   6  Lakeside  Bnildins,  Chioaso,  lUmou. 
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POROUS  ^<s^^ 

J^*-     1895. 


'Why  not  ffet 
tke  best  ? 


1888 


# 


J^] 


.•r 


^^W    ^  trial  order. 


>^ 


-CUPS 


ESTABLISHED    1867 

Partrick&CarterCo. 

Electrical  Supplies 

125  South  2^  St.     Philadelphia 

'  OVTALOGUES  ON  APPLICATION 
Send  Bnaluess  Card  and  meDtion 

WebIebn  Eleotbioian. 


ms  RAWHIDE 
imii  LEATHER. 
HULTZ'S  PATENT 
KJUEY  COVER. 
ELT  DRESSING 

_     AND 

BELT  CEMENT. 
»t.l-oul8,Slo.TT.s.A.  '^^Jorerculari- 

BBANOQES:  164  Summer  St.,  Boston;    113  Liberty  St.,  New  Tori;    129  North  3d  St.,  FhUadelpUa. 


Dynamo 

C^ELTINGt. 


Books 


On  electrical  subjects  sent   to  any 

addres?  on  receipt  ofpriee,  postage 

Electrician  Publishing  Co., 

6  Lakeside  Bids..         -  CHICAGO. 


Free. 


DIE; 


FULLTHREADAJOIiECUT- 
|ALL-PART5  SUBJECTToWEARARE- 
[CASE  HftRDEHED  ALL-  GUIDES  ©F 
IHARDEMED  STEE:!- • -^fe>:©'>- 

ADJU5TABLE  DIES- 

[EXACT  SIZE- IROMamb  '/32?  OVER 

lsi2ElRe«CUT  WITH  6An£  DIE 


FIRE! 


Ttie  destruction  of  our  works  by  6re  on  April  7,  was  almost  complete. 

We  have  already  resumed  manufacturing  and  are  making  limited  shipments  which  are  daily  increasing. 

Send  us  your  Orders,    We  will  fill  them  with  reasonable  dispatch,  or  advise  you  promptly  if  we  cannot. 

CROCKER-WHEELER  ELECTRIC  COMPANY, 

Manufacturers  and  Electrical  Engineers, 


KTexiiCT-  'Vox-Is.. 


SIZES  1TF  TO  S50  H.  P. 


Z>li.l.lAdelX33i.la> 


FIRE! 


£]S'97.A.^XiXS:^S]X>    1878. 
SOI^E  HAJrHFACrVBEBSt  OF 

HARD  VULCANIZED  FIBRE 

Id  Sheets,  Tubes,  Rods,  Sticks,  and  Special  Shapes  to  orfler.    Colors,  Red,  Black  and  Gray.    Send  for  Catalogue  and  Prices. 

wnl^^^x'S^lDEi.  The  Standard  Eleotrioal  Insulating  Material  of  the  World.    14  Si^'i^l  k.t. 


VULCANIZED  FIBRE  CO. 


INCANDESCENT  LAMPS. 


Kanafaetiwea  ky 


QJ0^>JU^sXAlMJ 


WRITE  FUR  REDUCED  PRICES. 


eooe  to  iaolV  Hue  St.,  St.Xonla.M*. 


CEDAR 


STREET  R,  R,  TIES. 

T^he  Valentine-Clark  Co., 

704-708  BOOKEBT,  ...  OHIOAGO. 


THEMEDBERYINSULATIOK 

i    f    ALUMINUM  BRONZE 

nifERHEAD#^->«<-i\ 
^  -  TRDLLEY^^ 
\  -•-  EQUIPMENT. 

FO/r    ELECTRIC  RAILWAYS. 

BEST  IN    THE    WORLD. 

THE    Fl  BE  RITE    Co'.'  °"'  ""S 

MECHANICVILLE,  N.Y. 


SELLING  AGENTS: 

Mason  Electric 

Equipment  Co.. 

CHICAGO,  ILL. 

A.  W.SOLOMON, 

Savannah,  Ga. 

REGER&ATWATER, 

San  Francisco,  Cal. 


Switchboard  iHstruments. 

Volt  and  Ammeters  for  direct  and  alternating  circuits. 
Points  of  merit — Guaranteed  accurate  to  i  per  cent.; 
Large  open  scales,  dead  beat,  gravity  control  and,  last 
but  not  least.  Cheap.  Special  sale  of  direct  current 
instruments  of  the  Magnetic  Vane  type. 

For  a  Portable  Voltmeter  use  our  "Acme." 

Have  you  seen  our  reduced  prices  on  Standard 'Resist- . 
ances,  Condensers  and  high  grade  Galvanometers  ?  If  j 
not,  write  for  circular  No.  655. 

Repairing  and  Standardizing  of  all  kinds 
of  Electrical  Apparatus  a  Specialty. 

QUEEN  Sl  CO.,  Inc.. 

J.  a.  eRJiX,  Assignee. 

1010  CbastDDt  St.,  PfllUDELPHU,  Pi. 


New  YTorb  Office, 

116  Fulton  (Street. 


Electric  Lighting  and 

Power  ApparatUB, 


THE 


The  Braeh  Doable  Arc 
Lamp  Patents  snBtalned  by 


repeated  decisions 
otU.  8,  Ooorts. 


BRUSH 


ELECTRIC  CO., 


T-ro.  10  Arc  Dynamo,  100  lights,  2,000  candle  power. 


A^enoles  In  all  large  oitles. 

The  Bnuell  &    Offloer   Eleotrle*! 

OonetTQOtlon  Oo.,  Denver,  Ool. 
BagnaU  &  Hime,Yol[oliiuus,  JapuL  Office  and  W.rtu,  Cor.  Belden  and  naaon  St... 


CI<ETK]/AHD,  OHIO. 


^ 


